
An Economic Evaluation of Teratology Information 
Services 

by 

Rebecca L Hancock 

A thesis submitted in conformity with the requirements 
for the degree of Doctor of Philosophy 

Institute of Medical Science 
University of Toronto 

© Copyright by Rebecca L Hancock 2010 



 

ii 

 

An Economic Evaluation of Teratology Information Services 

Rebecca L Hancock 

Doctor of Philosophy 

Institute of Medical Science 
University of Toronto 

2010 

Abstract 

BACKGROUND 

Teratology Information Services (TIS) educate the public and health professionals via telephone 

regarding the safety of drugs and other exposures during pregnancy and lactation. Currently TIS 

consultations are free, but funding is eroding. A cost-benefit analysis may inform resource 

allocation. It was hypothesized that an individual TIS consultation regarding anti-depressant use 

during pregnancy provides a positive net benefit compared to a family doctor (FD) consultation. 

METHODS  

A survey of international TIS was conducted to gauge TIS costs. A discrete choice experiment 

(DCE) was designed to assess preferences and willingness-to-pay (WTP, an estimate of benefit) 

for teratology counseling. DCE respondents (local community volunteers) chose between 

potential counseling services following an anti-depressant exposure during pregnancy. Services 

were described by five service attributes and one cost attribute, which were generated in focus 

groups. Preferences and WTP were estimated using logit regression. Incremental benefits and 

costs of counseling by TIS and FD were compared in a probabilistic sensitivity analysis to obtain 

the incremental net benefit from both a societal (productivity costs included) and health system 
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perspective. The FD consultation was costed through OHIP billing codes. The TIS consultation 

was micro-costed.  

RESULTS  

Eighteen TIS in North America and 16 international TIS completed the survey. Most TIS are 

small (median two employees, median budget US$69,000). The DCE had 175 respondents. The 

most important attribute of counseling was receiving very helpful information; information 

delivery methods were less important. WTP for the TIS scenario was CDN$124 (SD $12); WTP 

for the FD scenario was CDN$79 (SD $8). Service costs were similar for TIS and FD 

(approximately $32/consultation); FD had higher productivity costs. Incremental TIS benefits 

were likely to outweigh costs under both the societal and health system perspectives (probability 

99% and 97% respectively).  

CONCLUSIONS 

An economic evaluation of a program that delivers pregnancy health information via telephone 

required a novel approach. While there are some methodological challenges to valuing benefits 

through willingness-to-pay, it may be appropriate for valuing counseling. TIS should emphasize 

their ability to provide high quality information. The benefits of an individual TIS consultation 

on anti-depressant use during pregnancy are likely greater than the costs. 
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1 Chapter 1: Introduction 

1.1 Overview 
This chapter provides a broad introduction to the field of teratology, the role of Teratology 

Information Services (TIS) in providing teratology counseling, the need for an economic 

evaluation of TIS, and the methods that were used to conduct an economic evaluation of a TIS 

counseling encounter.  The effectiveness of counseling by TIS in improving maternal and 

neonatal health outcomes will be reviewed, as well as previous evaluations of programs that 

promote health during pregnancy and telehealth in general. The need for an economic evaluation 

of TIS will be explained. A rationale will be provided for the selection of a cost-benefit 

evaluation method, with benefits measured using willingness-to-pay data derived from a discrete 

choice experiment. The hypothesis and research objectives will be described, and subsequent 

chapters introduced.  

1.2 Teratology Information Services 
Congenital malformations and other forms of adverse fetal outcomes are a public health concern 

and the focus of numerous initiatives in health care. Birth defects are the leading cause of infant 

mortality, and are responsible for one in every five infant deaths (infants being one year of age or 

younger) [1]. Furthermore, in 1992 birth defects were the second leading cause of death amongst 

children aged one to four years, and the third leading cause of death amongst children aged five 

to nine years [2]. Although it has been estimated that only about 1% of birth defects are 

attributable to medication use in pregnancy, 65% of birth defects have an unknown etiology and 

it is possible that a portion of these may be attributable to medication use [3]. It has been found 

that 86% of pregnant women are exposed to more than one medication [4]. An Italian study 

found that on average, pregnant women are exposed to 4.7 medications (including vitamins), and 

were most commonly exposed to analgesics, antiemetics and antacids [5]. Pregnant and lactating 

women, however, are routinely excluded from clinical research, and therefore there is a lack of 

data available to guide appropriate medication use. There is a clear need for experts to guide 

pregnant women in the appropriate use of medications.   

Teratology Information Services (TIS) have emerged in response to this need for experts to help 

interpret complex and often deficient or conflicting data on teratological risks following 
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exposures during pregnancy. This need has emerged in the last century, particularly following 

the thalidomide disaster of the 1960s [6]. TIS are multi-disciplinary programs that provide 

information on drug safety, environmental exposures, genetics, disease in pregnancy, addiction 

in pregnancy, and nutritional supplementation. TIS focus on advising pregnant women, women 

planning pregnancy, breastfeeding women, and their families and health care providers (HCPs) 

on the reproductive safety or risk of prenatal and lactational exposures, mainly via telephone call 

centres. This includes providing information regarding medicinal drugs, drugs of abuse, 

chemicals, infections, and occupational and environmental agents. Additionally, these services 

counsel men who have been exposed to drugs and chemicals and have concerns about 

teratogenicity or mutagenicity [7]. Ideally, counseling would occur while a pregnancy is in the 

planning stage, however half of all pregnancies are unplanned [8], therefore counseling during 

pregnancy occurs.  

Individual TIS were first formed in 1979 with collaborative organizations emerging shortly 

thereafter [6]. OTIS (the Organization of Teratology Information Specialists) and ENTIS (the 

European Network of Teratology Information Services) were both formed in 1990. The goals of 

OTIS were initially to enable TIS to provide the most current information to the public and 

health professionals, to provide and maintain databases to improve knowledge on environmental 

exposure risks, to decrease the number of preventable birth defects, to provide reassurance 

regarding exposures that are not known to be of risk, and to organize annual meetings for 

knowledge exchange [9]. In 2007 the OTIS Board of Directors updated their mission and goals, 

with a focus on education, research, and collaboration [10].     

Individual TIS and OTIS have been successful in creating and maintaining teratology databases 

such as Reprotox [11] and TERIS (The Teratogen Information System) [12], and in creating 

collaborative research networks leading to scientific publications on a variety of pregnancy 

exposures [13-24]. In 2003, more than 100,000 telephone consults were performed by TIS in 

North America [25]. However, the number of TIS has fluctuated, largely due to losses in funding 

support from state and local governments. According to the OTIS Board of Directors, there were 

29 TIS in North America in 2002, and by 2006 this number had dropped to 18. While several 

descriptive reports exist of the value TIS users place on the service, described by satisfaction 

surveys or individual statements [26, 27], the value of TIS has not yet been systematically 

evaluated. Resource allocation decision-making in health care is increasingly being informed by 
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economic evaluations of health care programs [28]. An economic evaluation of TIS is warranted 

in order to inform resource allocation decision-making.   

1.3 Effectiveness of TIS in Improving Maternal and Neonatal 
Outcomes 

The objective of the following section is to review the published evidence of the clinical 

effectiveness of TIS in improving maternal and neonatal health outcomes. The impact of TIS on 

several health outcomes will be examined, including the prevention of congenital malformations, 

unnecessary pregnancy terminations, and occupational risks [8]; the ability of TIS to support 

optimal nutritional supplementation [29] and optimal drug therapy during pregnancy [30] and 

breastfeeding [31]; to correct misperceptions of risk [32]; and to facilitate knowledge transfer 

and translation [33]. The potential for health care cost savings as a result of TIS activities will 

also be examined. 

1.3.1 Prevention of congenital malformations 

The prevention of congenital malformations is a major objective of TIS. There are two 

dimensions to the prevention of birth defects: primary and secondary. Primary prevention 

describes the prevention of the birth defect before it develops, such as through health and 

educational interventions prior to conception and during pregnancy. Secondary prevention 

describes the prevention of the birth defect after exposure to the teratogen has occurred, such as 

through pregnancy interruption following prenatal diagnosis or surgical correction [34]. There 

are approximately 20 medications currently on the market that have been universally 

acknowledged to be teratogenic (such as isotretinoin, Angiotensin Converting Enzyme [ACE] 

inhibitors, and alcohol) [3]. By advising women who have been or may be exposed to human 

teratogens about their effects, TIS have been shown to secondarily prevent major malformations 

[8].  

Motherisk is a TIS located in the Hospital for Sick Children (HSC) in Toronto, Canada [35]. In 

an early study, Motherisk was estimated to counsel 94 women in their clinic each year whose 

fetuses had been exposed to a teratogen [8]. Of these 94 women, 53 went on to either have a 

definitive antenatal test for malformations or to terminate pregnancy. Based on the known rates 

of drug-induced malformations in humans for the agents in question, it was estimated that five 
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major malformations would be secondarily prevented per year as a result of the TIS’ clinic-based 

counseling [8]. It was found that virtually all patients exposed to systemic retinoids chose to 

terminate their pregnancy, and that virtually all those exposed to valproic acid or carbamazepine 

underwent tests to rule out neural tube defects (NTDs) [8]. This estimate did not include those 

women who had been counseled over the telephone, which represents the majority of the 

service’s patients, and is therefore likely an underestimation of the effectiveness of TIS in the 

secondary prevention of malformations. By performing peri-conceptional counseling, TIS help to 

minimize or eliminate teratogenic exposures. The effectiveness of TIS in the primary prevention 

of malformations has not yet been fully quantified.  

1.3.2 Prevention of unnecessary pregnancy termination 

Numerous women are inappropriately advised, or may decide themselves, to terminate otherwise 

wanted pregnancies due to the perception of risk associated with apparently safe medications, 

such as acetaminophen, antibiotics, or antihistamines [36], and environmental exposures such as 

diagnostic radiation [37]. TIS probably prevent numerous such terminations and the consequent 

maternal stress, anxiety, post-abortion morbidity and costs to the health care system.  

A study conducted at Motherisk assessed women’s tendencies to terminate their pregnancies 

after receiving appropriate counseling at their clinic [37]. An analysis of all women who visited 

the clinic between September, 1986 and January, 1988 revealed that there were 123 clinic 

visitors in that time period who expressed a less than 50% tendency to continue their pregnancy 

prior to counseling; outcomes for 78 of these women were available at the time the study was 

published [37]. The tendency to continue pregnancy was measured by a 100-point, 10 centimetre 

visual analogue scale (VAS), where zero represented an absolute tendency to terminate 

pregnancy and 100 represented an absolute tendency to continue pregnancy; tendencies were 

measured before and after counseling. Sixty-one women (78%) significantly changed their 

tendency after their counseling experience, from a VAS score of 34.3 ± 2.5 to 84.5 ± 3.3 

(P<0.00001). These 61 women subsequently had 57 normal, healthy infants and four 

miscarriages [37]. Of the 17 women (22%) whose tendencies to continue pregnancy were 

unchanged following counseling, all went on to terminate their pregnancy. Only two of the 17 

women had been exposed to teratogenic drugs, while others identified reasons unrelated to their 

exposure as the leading reason for termination. This study demonstrates that an appropriate 
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counseling intervention in early pregnancy can prevent unnecessary terminations by correcting 

misinformation and decreasing risk perception.  

These results were duplicated in a study by an Italian TIS, which found that a percentage of 

voluntary abortions were related to suspected teratogen exposure and that their TIS was effective 

in preventing voluntary abortions caused by fear of teratogenicity [38]. Furthermore, women 

who missed a counseling appointment with a TIS were less likely to be pregnant at 20 weeks 

gestation than women who attended the clinic [39].  

Interestingly, the Italian study found that while four of 350 women who terminated a pregnancy 

reported exposure to a suspected teratogen as the reason for termination, only one woman had a 

confirmed exposure [38]. In a study of the safety of anti-histamines in pregnancy, pregnancy 

outcomes for 120 women exposed to either hydroxyzine or cetirizine during pregnancy were 

prospectively obtained. In this study, two women reported having therapeutic abortions based on 

fear of the effects of the drug exposure to the fetus [36]. It is possible that women who are 

conflicted in their decision to terminate may cite exposure to a teratogen as the reason for their 

decision. The extent to which this occurs is unknown.  

Understandably, women may become very anxious following exposures during their pregnancies 

and may have unrealistically high perceptions of risks to their fetus. TIS provide counseling and 

information that will better inform women’s decision-making processes, which has been 

demonstrated to reduce terminations of otherwise wanted pregnancies. 

1.3.3 Support of optimal folate and vitamin supplementation to improve 
child health 

Many studies have demonstrated the benefits of vitamin and folate supplementation during 

pregnancy. It has been shown that peri-conceptional ingestion of folate reduces the incidence of  

NTDs, especially among high-risk women and women in their first pregnancy [40]. Women in 

high-risk categories for NTDs (including obese women, women with diabetes, and women with a 

family history of spina bifida) are recommended to supplement with 5 mg of folic acid daily [41, 

42]. Awareness of the need for increased supplementation for these high-risk groups is low [43]. 

Women receiving a folic acid antagonist (such as valproic acid or carbamazepine) are also at an 

increased risk of having a baby with an NTD, and while high-dose supplementation with folate 
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(up to 5 mg/day) is currently recommended for these women, it has not yet been shown to reduce 

the incidence of NTDs in this group. Folate consumption to prevent NTDs is supported by the 

Center for Disease Control [44] and the Public Health Agency of Canada [45].  

In addition to NTD prevention, folic acid supplementation has also been suggested to reduce the 

incidence of neuroblastoma, a childhood cancer [46], although confirmation of this effect is 

required. Supplementation with folate has not been implicated in the prevention of non-neural 

birth defects [47]; however, it is possible that supplementation with multi-vitamins may confer 

benefits. A recent meta-analysis has found that prenatal supplementation with multi-vitamins 

may reduce the risk for many types of birth defects, including cardiovascular defects, limb 

defects, cleft palate, oral cleft with and without cleft palate and urinary tract anomalies [46].  

Unfortunately, many women do not supplement with vitamin and folate regimens, as they may 

be unaware of the health benefits for both themselves and their fetus, or they find that these 

regimens worsen their nausea and vomiting of pregnancy [48]. Improving vitamin 

supplementation of pregnant women can be achieved readily with relatively simple means. In 

one study, women who were provided with a brief counseling session regarding the benefits of 

folic acid, 30 free folic acid tablets and a reminder phone call about supplementing, had a 

significantly increased folic acid intake compared to a no-intervention control group [49]. The 

women who were most influenced by the intervention were black, had a lower income and were 

not planning pregnancies. The authors hypothesized that such simple counseling may decrease 

the incidence of NTDs by 11% [49].  

Research has also shown that the advice of TIS to women planning pregnancy is effective in 

ensuring adequate folate supplementation during embryogenesis. A study by Motherisk showed 

that counseling women planning pregnancy about folate supplementation resulted in 71% of 

those women consuming folate, compared to only 17% who were not counseled [29]. While 

overall folate levels have improved since 1997, when fortification of flour with folate was first 

legislated, a relatively large proportion of women may still have sub-optimal folate levels, so 

there is still potential for NTDs to be prevented [50]. While many doctors now routinely 

recommend folate supplementation, awareness about the role of supplementation in reducing 

NTDs as well as adequate timing and dosing remains low [51]. TIS counseling improves folate 
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and vitamin supplementation in pregnancy, which measurably prevents NTDs and potentially 

birth defects and childhood diseases, as well as improves maternal health.  

1.3.4 Support of optimal drug therapy during pregnancy   

For many women, drug therapy is required during pregnancy for chronic medical conditions such 

as depression, diabetes, hypertension, and asthma. Women are commonly advised to abruptly 

stop such therapy during pregnancy, or choose to do so themselves due to an unrealistic 

perception of risk to the fetus [30].  

There is compelling evidence that leaving maternal conditions untreated during pregnancy may 

lead to increased fetal risks, including intrauterine growth restrictions and stillbirth. The 

continuation of therapy or properly tapering or switching to alternate therapies or doses may 

therefore be essential to the health of both mother and fetus. For example, asthma affects up to 

8% of pregnant women [52]. Asthma requires adequate pharmacotherapy for proper management 

and has been found to worsen in pregnancy [53]. Untreated asthma has been found to increase 

risks for low birth weight [54] and prematurity [55].  

Another common condition in pregnancy is depression. Prevalence estimates range from 7-15% 

[56]. Women have a twofold higher rate of depression than men, and are at an increased risk for 

depression onset in their childbearing years [57, 58].  Women who discontinue their anti-

depressant medications have been found to be more likely to have major depressive relapses than 

women who continue their medications throughout pregnancy [59]. Untreated depression has 

numerous consequences: it has been shown to almost double a woman’s risk of having a 

spontaneous abortion [60] and to increase the risk of low birth weight and pre-term delivery [61]. 

It has also been suggested to affect suicidality [62], risk of post-partum depression [62], and may 

lead to abuse of other drugs or substances such as alcohol [30].  

TIS have been shown to support optimal drug therapy during pregnancy. A Motherisk study of 

women who had called the service and who had stopped taking their prescribed anti-depressants 

or benzodiazepines after determining they were pregnant were interviewed following reassuring 

counseling regarding the safety and risks associated with their medications [30]. After 

counseling, 22 of 36 (61.1%) women resumed taking their medication (four had found that they 

no longer needed it) [30]. This study demonstrates the dramatic consequences to abrupt 
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discontinuation of anti-depressant medication, as almost one third of the women (11/36) reported 

suicidal ideation and four required hospitalization after discontinuing their medication [30]. 

In addition to the long-term prescription medications discussed above, many women will avoid 

taking short-term prescription and non-prescription medications such as acetaminophen, 

antibiotics and anti-histamines during pregnancy due to fears and misconceptions about their 

safety. Avoiding these medications may lead to losses in productivity as well as have a negative 

impact on overall maternal health. The use of medications is becoming increasingly common in 

Western societies. A survey of 2,590 American adults found that 81% had taken a medication in 

the preceding week, with hypertension and headache being the most common indication for 

medication use [63].  It has also been found that women use a greater number of prescription 

drugs than men, and that these gender differences are most apparent during a woman’s child-

bearing years [64]. As medication use is common amongst women of child-bearing age, services 

that provide evidence regarding the effects of medications during pregnancy are of great 

importance to women’s health.  

Unfortunately, risk perception is high not only among women, but among their care-givers as 

well. Empowering HCPs to treat pregnant women appropriately is a major objective of TIS. One 

study found that a convenience sample of Canadian pharmacists, physicians, nurses, and hospital 

workers rated a sample of four medications as unsafe in pregnancy despite a scientifically 

reassuring text on the medical label [65]. HCPs may lack evidence-based information on 

medication safety in pregnancy, and existing data may be difficult to interpret, further 

emphasizing the need for public access to information services. Appropriate counseling provides 

women and their caregivers with the information necessary to make informed decisions 

regarding medication use in pregnancy, weighing risks and benefits. 

1.3.5 Prevention of Occupational Risks 

Women of reproductive age currently comprise 46% of the Canadian workforce [66]. There is a 

potential risk of exposure to toxic chemicals in the workplace for many women. For example, 

pregnant women exposed to organic solvents are at an increased risk for malformations and 

spontaneous abortions compared to women not exposed to solvents [67]. Organic solvents are 

one of the most widely used groups of chemicals in the workplace. The National Institute for 

Occupational Safety and Health (NIOSH) has identified 335 different occupations which have 
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the potential to expose workers to solvents. NIOSH estimates that in the United States, three 

million women and six million men are occupationally exposed to solvents [68].  TIS advise 

women on the safety or risk of workplace exposures, enabling them to distinguish between safe 

and unsafe practices. This information may prevent a loss of productivity for the woman and/or 

prevent adverse fetal outcomes. 

1.3.6 Support of Breastfeeding 

Avoiding breastfeeding due to misconceptions about the risk of medicinal drugs to the baby may 

adversely affect the infant, as they will lose the demonstrated health and psychological benefits it 

provides [69]. The World Health Organization (WHO) and UNICEF recommend that women 

breastfeed exclusively for the first six months of life, and use it as a supplemental source of 

nutrition to 24 months and beyond if desired [70]. Breastfeeding has also been shown to be cost-

effective, providing savings to both the health care system and breastfeeding mothers [71]. Many 

women are discouraged from breastfeeding when they need medications, or they themselves may 

decide not to breastfeed due to their misperceptions of risk [31]. Most medications are safe 

during lactation [72]. TIS educate women about exposure risks, and this may empower them to 

continue breastfeeding and thereby achieve the superior health outcomes associated with this 

practice.  

1.3.7 Knowledge Transfer and Translation 

TIS are utilized by HCPs as well as patients. TIS perform and report evidence-based studies to 

clinicians, who may apply this information to their practice. Teratology specialists based at TIS 

publish numerous scientific papers and present research at local and international forums. TIS 

are excellent research resources as they are well positioned to gather information from their 

callers and perform safety surveillance of medications [21, 33, 73]. The value of this information 

to clinicians is high and will benefit future patients. 

As previously mentioned, lack of understanding regarding teratogenic risks is common, even 

amongst HCPs. As drug use in pregnant women is rarely studied, there is often little data 

available to inform prescription practices [74]. Traditional classification systems of drugs 

according to risk category may be confusing to women and their HCPs [75]. Current labeling 

systems leave HCPs with little guidance for prescribing medications during pregnancy [76]. 
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Medication labels often provide conflicting advice compared to drug information centres, leading 

to diversity in clinical practice and confusion amongst patients and caregivers [77]. Conversely, 

potentially teratogenic medications are prescribed to millions of women of childbearing age each 

year [78]. A retrospective registry-based study in Finland found that 3.4% of a cohort of 

pregnant women purchased at least one drug clearly labeled as harmful to the fetus during 

pregnancy [79]. The Food and Drug Administration (FDA) Pregnancy Labeling Taskforce has 

recommended replacing current letter categories (A, B, C, D, X) with a narrative text that 

includes clinical management advice [80]. Current deficiencies have been acknowledged and 

major reform of medication labels is underway, with a proposed plan to replace the five letter 

codes with three text sections: risk summary, clinical considerations, and data [81]. 

Many deficiencies in the care of women requiring medications during pregnancy have been 

identified. A survey of 70 women with bipolar disorder demonstrated that many HCPs lack the 

skills necessary to advise women who require medications during pregnancy [82]. Forty-five 

percent of the women in the study had been advised by health care professionals to avoid 

pregnancy [82]. After appropriate counseling and an assessment of the risks and benefits of 

individual medications conducted by a TIS, 63% of women in this survey went on to pursue a 

pregnancy [82]. Another example of the important role of TIS in addressing deficits in standard 

care was found in a survey of pregnant women calling TIS who were taking isotretinoin, a 

known teratogen. This study found that almost one-quarter of these women did not receive 

pregnancy-prevention counseling at the time of their prescription [22]. Another study found that 

in 53 isotretinoin-exposed pregnancies, only 41% of the women reported using a birth control 

method [83]. Furthermore, as previously discussed, women may be wrongfully advised to 

terminate pregnancies following non-teratogenic exposures [84].  

The extent to which physicians rely on TIS support was demonstrated in a survey of physicians 

who had called Motherisk [85]. Surveys were sent to 200 doctors who had used the Motherisk 

program in the previous month; 118 surveys were returned [85]. It was found that 91% of 

physicians reported repeating the information they had received from the TIS to their patients 

verbatim, even though 48% researched their questions themselves in advance of the call [85]. 

Teratology specialists are also needed to assist in the diagnosis of rare disorders with which 

primary care-givers may not be familiar. A survey of Canadian family physicians found that their 

confidence in diagnosing Fetal Alcohol Syndrome (FAS) was low, and none of the physicians 
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were aware of current screening methods to gauge alcohol use in pregnant women [86]. A survey 

of general practitioners (GPs) in Norway found they ranked the quality of information provided 

by their local TIS as very high [87]. 

1.3.8 Reducing Anxiety and Correcting Risk Misperceptions 

Since the thalidomide disaster in the 1960s, fears about the teratogenic risk of prenatal exposures 

have persisted. TIS receive numerous calls from women and their partners who are extremely 

concerned about innocuous exposures. Media and other sources may provide misleading 

statistics and information, provoking fear and anxiety. For example, in 2004, Health Canada and 

the FDA released advisories on the risks associated with the use of anti-depressants in 

pregnancy. While neither of the advisories suggested that women cease their medication use, 49 

women called Motherisk after hearing of the advisories in the media in the week following the 

advisory [88]. All of the callers reported that the media coverage caused them a great deal of 

anxiety; five women had discontinued their antidepressants and six were considering 

discontinuation, but decided to continue following reassurance from Motherisk [88]. This report 

on the Motherisk experience following the advisories demonstrates the impact of the media on 

women’s perceptions and activities, and also that TIS are important resources in correcting 

misinformation. An earlier study of a Quebec pregnancy healthline, Info-Grossesse, provides 

further evidence of the success of telephone counseling in reducing teratogen related fears. A 

satisfaction questionnaire found that for about three quarters of the respondents the service had 

decreased their concerns and answered all their questions [89]. While the program no longer 

operates in this form, it used to receive approximately 80 calls per month [89]. 

Numerous studies have demonstrated that appropriate counseling can reduce risk perception [8, 

90-92]. The baseline risk of birth defects in the general population is 1-3%. In one study, women 

exposed to non-teratogenic agents assigned themselves a mean risk of 24% ± 2.8% for major 

malformation before counseling. The baseline risk for malformations in the general population is 

only one to three percent [8]. To put this perception of risk into context, the risk for 

malformations associated with isotretinoin use is approximately 21% [90]. Sadly, women 

exposed to non-teratogenic agents believed they had the same risk for malformations as the 

actual risk associated with isotretinoin, one of the most severe known teratogens. The risk 

perception these women assigned themselves was reduced to 14.5% ± 3% after counseling [8]. 
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Women exposed to ionizing radiation during pregnancy assigned themselves a risk for 

malformations of 25.5% ± 4.3% prior to counseling. Following counseling, their risk perception 

fell to the same level as a control group [91]. Similar results were found in a study examining the 

risk perception of cocaine: after counseling, women’s risk perception decreased significantly 

from 37.5% ± 20.5% to 17.6% ± 14.2% [92].  

The perception of teratogenic risk is high, even for safe exposures, and is difficult to change even 

with sound evidence. Inexperienced readers will often overestimate an exposure risk based on a 

single case report or study [93]. One study found that the risk perception of women and health 

professionals for a medication (which had been shown to be safe to the fetus) used in the 

treatment of nausea and vomiting of pregnancy (NVP) was not altered by a label containing 

reassuring scientific evidence of its safety [65]. Another study found that 52% of pregnant 

women who chose to not use a cream rinse for head lice treatment did so because they did not 

feel the information provided to them was adequately reassuring, even though the use of this 

product has not been associated with an increased risk for adverse pregnancy outcomes [94].  

Pregnant and lactating women will have unique concerns during public health emergencies, such 

as disease outbreaks or natural disasters. TIS are able to respond quickly to such events, and may 

be particularly useful in such situations when people are displaced from their usual HCPs. A 

report on the OTIS response to Hurricane Katrina in 2005 described the actions of TIS, which 

included providing online statements regarding Hurricane-related exposures such as mould, 

contaminated water, and stress [95]. The OTIS toll free national line also added an option for 

callers with specific hurricane-related concerns [95].  

Reducing risk perception through appropriate counseling may have numerous benefits that are 

difficult to quantify, such as alleviation of anxiety and improvement in quality of life. The 

challenges in measuring such effects however, should not preclude them from being included in 

an analysis of the clinical effectiveness of TIS.  

1.3.9 Conclusions from Literature Review of TIS Effectiveness 

This literature review has demonstrated that TIS are effective in improving maternal and 

neonatal health outcomes. The provision of information has potentially enormous public health 

benefits, and TIS have already demonstrated clinical effectiveness and high levels of satisfaction 
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amongst users. The value of health information has been demonstrated by recent campaigns to 

educate the public regarding the negative effects of cigarette smoking [96]. Information 

campaigns on this topic have helped to reduce the number of U.S. smokers from an estimated 70 

million in 1964 to 45.8 million in 2005 [96]. Public health efforts to provide information about 

the safety and risks of exposures in pregnancy and lactation through TIS may lead to similar 

future success stories. The evaluations of pregnancy health information programs to date, 

however, have mainly been limited to observational studies and satisfaction surveys. More 

rigorous research is needed to determine effectiveness and value for money. 

1.4 Introduction to Economic Evaluations and Utility 
Measurement in Health Economics 

Economic evaluations of health care programs endeavor to compare the costs and consequences 

of a given program or intervention. There are three basic types of economic evaluations in health 

care, and they differ in how they measure program consequences. Cost-effectiveness analyses 

(CEA) measure program consequences in natural health units, for example heart attacks avoided 

or life years gained.  In a cost-utility analysis (CUA), program consequences are measured in 

quality-adjusted life years (QALYs). QALYs are calculated by multiplying utilities by life 

expectancy. Utilities refer to preferences for a health state and are most often measured on a 

scale from 0 (representing death) to 1 (representing full health) [97]. There are several methods 

of measuring utilities, and the type of measurement used may depend on the research question. 

Questions regarding preferences may be asked when outcomes are certain or uncertain, and the 

respondent may be asked to rank or rate the choices provided [97].  Utilities may be obtained 

directly, by asking respondents to trade off or gamble future life for a reduced time in perfect 

health, or indirectly, such as with standardized questionnaires [98]. In a cost-benefit analysis 

(CBA), program consequences are measured in monetary terms, and this method will be 

described further in section 1.10. 

1.5 Economic Evaluations of Programs Promoting Health and 
Providing Counseling in Pregnancy  

While large investments in neonatal care are common, little emphasis has been placed upon the 

value of providing information that may prevent, and/or provide reassurance regarding, adverse 

neonatal outcomes. OECD countries (Organisation for Economic Co-operation and 
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Development, comprised of pluralist democracies with market economies) have typically under-

invested in population-wide prevention and public health programs. On average, only 3% of all 

OECD health expenditures are directed towards prevention and public health, while the bulk of 

health care spending is focused on “sick care” [99].  

Economic evaluations of health promotion and counseling programs are limited. WHO defines 

health promotion as “the process of enabling people to increase control over, and to improve, 

their health.” [100] A recent census of economic evaluations in health promotion found that the 

costs and effectiveness of interventions that address the social and economic determinants of 

health and the promotion of mental health have been rarely reported [101]. Another census of a 

longer time period (1976-1997) found only six cost-utility analyses of clinical preventive 

services categorized as “counseling” [102]. It has been generally argued that investment in child 

health is a sound economic decision as health in infancy and childhood sets the stage for long-

term adult health and productivity [103, 104]. A review of the existing economic literature 

relating to pregnancy interventions will be provided in this section. 

1.5.1 Costs of Birth Defects and Birth Defect Prevention      

Costs of specific birth defects have been estimated. Economic evaluations of birth defect 

prevention on a population level via NTD prevention with improved folic acid levels have been 

conducted and are summarized in section 1.5.3. It is very difficult, however, to conduct 

economic evaluations of programs that aim to prevent birth defects on a patient level. Previous 

economic evaluations that have examined interventions in diabetic women (who are at a higher 

risk of having babies with malformation) have generally found that such interventions are cost-

saving, mainly by reducing hospitalizations and hospital lengths of stay; prevention of birth 

defects was not measured [105-107]. There is preliminary evidence that the activities of TIS 

result in health care cost savings [8], which is intuitive given the high costs of even one 

malformation. The life-long costs of major malformations are high; some known costs of illness 

are presented in Table 1 and Table 2.  
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Table 1: Estimates of Average Lifetime Cost per Child of Selected Birth Defects and 

Outcomes; CDC 2004 

Malformation Lifetime cost 
(2003 USD)  

Reference

Mental Retardation $1,123,876
Cerebral Palsy  $937,581
Hearing Loss $424,507
Vision Impairment $525,290

CDC 
[108] 

Table 2: Estimates of Average Lifetime Cost per Child of Selected Birth Defects and 

Outcomes; CDC 1995 

Malformation Lifetime cost 
(2004 USD)  

Reference

Spina Bifida $365,736
Truncus arteriosus $628,220
Transposition of the great vessels $332,148
Tetralogy of fallot $325,928
Tracheoesophageal fistula $180,380
Cleft lip/palate $125,644
Cardiovascular truncus arteriosus $628,220
Colon, rectal, or anal atresia $153,012
Reduction defect – upper limbs $123,156
Reduction defect – lower limbs $247,556
Gastroschisis  $135,596
Diaphragmatic hernia $311,000
Down’s Syndrome $561,044

CDC 
[109] 

These cost estimates were generated slightly differently. A discount rate of 3% was used in Table 

1 [108], and 5% was used in Table 2 [109]. These costs include both direct (medical and non-

medical such as special education and home services) and indirect costs (loss of productivity) 

[109]. Costs were inflated to 2004 values using the Canadian Consumer Price Index (CPI) as the 

historical U.S. CPI did not go back further than the year 2000 [110].  

Many birth defects are associated with developmental disorders [111], therefore prevention may 

also result in cost savings for education programs. In addition to the health and education costs, a 

child with a birth defect will have an enormous impact on the family, and estimates of the costs 

of caregiver time for affected children are limited. The costs of caregiver time have only been 

estimated for caregivers of children with Down’s Syndrome and NTDs [112]. It is assumed that 

the time spent caring for a child with a birth defect would be greater than that of an unaffected 
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child, thereby reducing the time available to the caregiver for labour and other pursuits. These 

costs need to be included if the perspective of analysis is societal [113].  

An indirect example of the potential cost savings associated with birth defect prevention was 

given by a U.S. study that examined the fiscal impact of a ban on second trimester abortions for 

prenatally diagnosed malformations. Health care costs for performing the abortions were 

compared with the lifetime health care costs of various birth defects [114]. Looking at their 

retrospective database of all the prenatally diagnosed malformations in the previous eight year 

period, the study found that the estimated lifetime cost for an average cohort year of a legislative 

ban on elective terminations for prenatally diagnosed abnormalities would be at least $8.5 

million for patients treated at one University-based hospital [114]. Costs of abnormalities were 

estimated using the lifetime costs of birth defects study previously cited [115]. Extrapolated to 

that hospital’s state and country, a similar ban on second trimester elective terminations would 

have a net cost of $74 million in Michigan and $2 billion annually in the U.S. [114]. While 

politically sensitive, this study suggests the health care cost savings associated with avoiding 

birth defects are high.   

1.5.1.1 Costs of Fetal Alcohol Syndrome and Fetal Alcohol Spectrum 
Disorder 

Costs have been estimated for Fetal Alcohol Syndrome (FAS) and Fetal Alcohol Spectrum 

Disorder (FASD). FASD provides a good example of some of the difficulties in estimating 

societal costs of disorders as multiple systems are affected, including health, justice, housing and 

welfare. A 2004 review of previous cost studies found that estimates varied greatly because of 

varying prevalence estimates and different practices regarding costs for housing and 

productivity; the cost estimate cited by this review as one of the more robust was US$2million 

per case (2002 US dollars) [116]. A recent Canadian study that included health care costs as well 

as out-of-pocket and productivity costs estimated that total annual costs associated with FASD 

per child were $14,342 (2003 Canadian dollars) [117]. Another study estimated that the mean 

annual cost of health care for children from birth to 21 years of age with FAS was US$2,342 per 

capita more than the annual average cost of care for children in North Dakota who do not have 

FAS [118]. A recent decision analytic model comparing the cost-effectiveness of universal or 

targeted screening programs for fetal alcohol exposure found that both models represented good 

value for money depending on what society would be willing to pay to improve child health 
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[119]. TIS provide information regarding alcohol and illicit drug exposures, but may also 

provide an important anonymous first step for pregnant addicts to access the health care system.  

1.5.2 Prevention of Low Birth Weight  

The causes of LBW are multifactorial, and are influenced by socio-economic, biological, and 

environmental inputs [120]. Prevention of LBW and prematurity is therefore very difficult. It has 

been noted that among wellness programs, perhaps the most dramatic cost saving opportunities 

exist in controlling the costs of premature and low birth weight (LBW) babies [121]. The costs of 

LBW have been estimated as high. One study found LBW accounting for 10% of all health care 

costs for children [122]. Another study found that 47% of the cost of all infant hospitalizations 

were related to LBW [123]. LBW costs can be related to the extra medical care and increased 

periods of hospitalization required for fragile babies, and can also include costs related to special 

education, early intervention, support services, and lost parental productivity [122]. One study 

found that the average total health care cost (including initial hospital costs and post-discharge 

health care visits) for the first two years of life for an extremely LBW infant (<1000g) was 

€104,635 and only €3,135 for normal weight infants [124].  

While smoking cessation is not typically a subject on which TIS provide counsel, economic 

evaluations of smoking cessation programs in pregnancy demonstrate the cost savings that are 

possible through preventing one case of LBW, which TIS may achieve through alternate means. 

It has been estimated in a California cohort that an annual drop of 3-4 percent in smoking 

prevalence in pregnant women would prevent 1,300 LBW live births, leading to a potential direct 

health care cost savings of US $21 million annually. This estimate did not include maternal 

health care costs [125].  A Dutch study estimated that if 200,000 additional women participated 

in pre-conceptional counseling on smoking cessation, 98 LBW infants, 10 very-low-birth-weight 

infants and 7 perinatal deaths could be avoided [126]. The authors suggested that the potential of 

pre-conception counseling to prevent significant lifetime costs for affected children would likely 

result in a favorable cost-savings balance.  

Smoking cessation programs that provide health education have been found to be favourably 

cost-effective in the context of pregnancy. An economic evaluation of a health education 

program for pregnant smokers found that providing them with information about the effects of 

smoking and quitting resulted in a higher quit rate and a subsequent cost reduction in direct and 
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indirect health care costs due to fewer low weight births [127]. This study concluded that health 

education programs can be cost-beneficial. While this conclusion was within the context of 

education regarding smoking, it is possible that health education regarding other pregnancy 

exposures may have similar results.  

A prenatal telephone counseling program has been evaluated to determine its cost-effectiveness 

in preventing LBW. African-American women who were attending a prenatal clinic and who 

were at risk for having pre-term or LBW babies were randomized to receive either the 

intervention (a telephone call from a registered nurse once or twice a week from the 24th to 37th 

week of gestation) or standard care. A reduction in the incidence of pre-term birth and LBW was 

found in the intervention group [128]. The cost of the intervention was found to be $117 per 

patient. Based on the known costs of LBW, it was found that this program saved $277 in direct 

health care costs per participant greater than 19 years of age. The costs of the program exceeded 

the cost savings in the group of women who were less than 18 years of age [128]. This was likely 

an underestimation of the cost savings associated with the program as only the direct short-term 

health care costs associated with LBW were included. Another telephone counseling program 

aimed at assisting low income pregnant women in quitting smoking has also been found to be 

cost-effective. [129]. Other studies, however, have not demonstrated benefits in all user groups 

[130]. Collectively, these studies demonstrate that simple preventative counseling programs that 

reduce the incidence of LBW may result in cost savings to the health care system.  

1.5.3 Improving Folic Acid Levels     

Given the many benefits of improving folate intake, it is not surprising that it has been shown to 

be cost-effective or cost-saving in several studies, with results varying depending upon what 

assumptions have been made and parameters used in the economic model [131]. One study 

estimated that if 200,000 women received pre-conceptional counseling regarding the benefits of 

folic acid, 22 NTDs may be avoided, based on an uptake rate of 50% [126]. Economic 

evaluations of fortification of the flour supply with folic acid have been favourable in many 

countries, demonstrating potential savings of millions of dollars due to the avoidance of costly 

NTDs [132-137]. A targeted NTD prevention program aimed at women with previous NTD-

affected pregnancies has been found to have similar cost per QALY gained compared to other 

preventive services [113]. These studies were likely underestimates of the true cost savings 
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associated with folic acid supplementation as they did not address its role in preventing cancers 

[131]. Simple interventions that improve folic acid levels in women of childbearing age have 

great cost saving potential.   

1.5.4 Economic Evaluations of Other Pregnancy Outcomes 

Costs have been estimated for several other health outcomes upon which TIS may have an 

impact. It has been determined that the cost of severe nausea and vomiting of pregnancy costs 

CDN$610 (2002 dollars) per woman week [138]. An economic evaluation of prevention 

programs against congenital toxoplasmosis has been conducted [139]. If a pregnant woman is 

infected by the parasite Toxoplasma gondii, there is a 40-50% chance that the parasite will cross 

the placental barrier, which may damage the fetus’ developing brain and eyes [139]. Treatment 

in pregnancy can reduce rates of transmission, therefore primary prevention and identification 

programs for pregnant woman are very important. An evaluation of two programs to prevent 

congenital toxoplasmosis, one consisting of health education of pregnant women on how to 

avoid infection, and one consisting of serological surveillance of pregnant women, found that 

while both were of an economic benefit to society, the cost of health education was less than 

serological screening [139]. Infants who were breastfed longer were found to have fewer 

hospitalizations and decreased health care costs in an Italian study [140]. 

While improving health during pregnancy and lactation can have an impact on a wide variety of 

maternal and child health outcomes, it is this variety that makes selecting an appropriate health 

outcome measure for economic evaluations of health education and promotion programs such as 

TIS difficult.  

1.5.5 Economic Consequences of Investment in Child Health 

Investing in child health has the potential to provide numerous downstream consequences. 

Indeed, investment in neonatal and child health has the potential for greater lifetime returns on 

investment than any health investment [141]. A description of the potential consequences of 

investment in child health is provided in the diagram below. 
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Figure 1: Consequences of Investments in Child Health 

Consequences of Investments in Child Health: Adapted from Belli C, Bustreo F, Preker A. 

Investing in children’s health: what are the economic benefits? Bull World Health Org. 2005; 83: 

777-784. 

This diagram is useful to illustrating the numerous consequences of improved child health. In 

economic evaluations of child health interventions, gaining a true societal costing perspective 

through the measurement of productivity costs and costs to the education and justice systems can 

be difficult. Most economic evaluations also discount future benefits at a rate of 3-5%, which 

means that after approximately 30 years benefits become irrelevant; this undervalues lifetime 

health gains for children. 
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1.6 Health Care Cost Savings Associated with TIS   
It is possible that TIS provide health care cost savings not only by improving maternal and child 

health outcomes but by alleviating pressure on other HCPs and services. There are case reports 

of women with extreme anxiety related to their pregnancies who repeatedly contact members of 

their health care team with teratological inquiries [142]. TIS have been able to successfully 

counsel and manage these women who worry excessively during pregnancy [142]. Information 

provided by TIS may also provide reassurance to women with perceived teratogenic exposures 

who would have otherwise sought expensive superfluous diagnostic tests, such as ultrasound or 

amniocentesis. This effect was demonstrated in a recent study that surveyed 420 callers to the 

Utah Pregnancy Risk Line [143]. Callers were asked before and after receiving counseling if 

they were likely to visit a prenatal provider to get information, and if they were likely to request 

testing for themselves or the baby because of their exposure. The study found that the likelihood 

of women wanting to visit a prenatal provider changed after counseling, such that 357 office 

visits and 149 ultrasounds may be avoided each year, resulting in a total potential cost savings of 

US $54,264 [143]. It will be important to capture these potential cost saving activities in future 

studies. To date, an economic evaluation of TIS that weighs the costs of the program against 

potential health benefits has not been conducted. Additional rigorous research is needed to 

further demonstrate the effectiveness of the TIS model as a public health intervention.  

1.7 Literature Review of Telephone-based Health Care 
Telemedicine and telehealth programs have great potential for facilitating networking between 

colleagues, information exchange, and shared decision-making. Despite this potential, there have 

not been large investments in telemedicine and telehealth programs, which may be due to the 

lack of sufficient evidence of either their clinical or cost-effectiveness [144]. Telemedicine refers 

to the delivery of medicine over a distance, and generally involves the use of communications 

technology such as video conferencing or robotics, while telehealth refers more specifically to 

the provision of information, counseling, and advice via telephone. Evaluations of telemedicine 

and telehealth programs have been hindered by a lack of a comprehensive research strategy 

regarding accessibility, cost, and quality [144]. A qualitative study of six telehealth projects in 

the UK found that the evaluation of telehealth interventions is highly complex, and this 

complexity may be underestimated in the design of evaluation studies [145]. 
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The clinical effectiveness of telehealth or telemedicine programs has been evaluated in contexts 

outside of teratology. The following studies were detected in a search of the PubMed database 

using the search terms “telehealth” and “effectiveness”. A systematic review for the Cochrane 

Collaboration found that telephone consultations decreased the number of doctor’s office 

contacts and out-of-hour visits to GPs [146]. A study conducted by an American health insurance 

agency found that providing telephonic nursing case management to pregnant women decreased 

by 2.5-fold the number of NICU admissions and maternal high risk conditions [147]. The women 

and children who received telephonic counseling also had lower health insurance costs [147]. 

Another study found that telephone counseling supported diet improvement efforts by increasing 

fruit, vegetable, and fibre intake and decreasing fat intake [148].  

Telephone information services are also used by HCPs. Doctorline is a medical information 

service that developed from the need to continually update physicians on complex information. 

An evaluation found that the most common types of inquiries to Doctorline were from GPs 

regarding pharmacology [149]. This is not surprising given that the field of pharmacology is 

constantly evolving. Approximately half of calls to TIS are from HCPs [25].  

The cost saving potential of telemedicine and telehealth has been suggested by previous research. 

It makes intuitive sense that advice provided via telephone may be less costly than in-person 

visits, both to the patient and the health care system. This has been documented in several 

studies. A survey of almost 5,000 Quebec telehealth line users found that approximately one 

third of callers would have otherwise visited a GP if the service were not available [150]. 

Further, 80% of respondents considered that they had saved an average of five hours of time and 

three hours of child care costs, 60% avoided transportation costs and 25% avoided losing time 

away from work [150]. In a similar study, 60% of callers to a rheumatoid arthritis nursing line 

reported they would have visited their doctor if a telephone nursing line had not been available 

[151]. An evaluation of a pediatric school-based telehealth program found that by avoiding lost 

productivity and travel, savings to families from using the telehealth service rather than a doctor 

ranged from USD $101-$224 per family per encounter [152].  

Of course, it is important that the level of care provided by telephone not be less than 

alternatives. Reports of patient satisfaction and adherence with telehealth services and 

recommendations have been favourable. A survey of users of Quebec’s telehealth program found 
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that most were highly satisfied, had followed the advice given, and would call again [150]. These 

users also reported gaining a positive feeling of personal autonomy and self-reliance [150]. 

Another study found that users of a nursing triage telephone line reported rates of adherence to 

recommendations between 66-79%, depending on the nature of the advice [153]. Not 

surprisingly, higher adherence was found for the recommendation to visit an emergency 

department than the recommendation to visit a GP [153].  Interestingly, one study found that 

users of an information website on cancer therapy were more likely to request factual 

information and less likely to request information on sensitive topics than users of a telephone 

service on the same topic [154]. This finding was opposite to what the authors had hypothesized, 

and suggests that there is an important human dimension to telehealth that may not be present 

when information is provided over the internet. Similarly, there may be a difference in discussing 

medical information face-to-face rather than on the telephone, which has not yet been assessed. 

As well, studies of satisfaction are problematic as most satisfaction questionnaires obtain 

positive results, and individual definitions of satisfaction may vary [155].   

1.8 Challenges in Performing an Economic Evaluation of TIS 
Challenges will exist in the economic evaluation of any telemedicine or telehealth program. 

These have been outlined by McIntosh and Cairns [156]. The particular challenges they 

identified that apply to TIS include establishing an observable and empirical link between 

telehealth and improved patient outcome; inappropriateness of the conventional techniques of 

economic evaluation; and valuation of benefits, including non-health benefits, such as 

improvements in the process of care [156]. These challenges and others will be further described. 

1.8.1 Selection Bias of TIS clients 

TIS clients are self-selected from the general population, and have therefore identified 

themselves as being motivated to engage in healthy behaviours. It is likely that TIS clients may 

have a higher level of education and socio-economic status than the general population [157]. 

According to the Grossman model of the demand for health capital, individuals with more years 

of completed schooling have a longer life expectancy than other individuals [158]. This is 

thought to be due to the ability of people of higher education to be more efficient producers of 

health by engaging in healthy activities and lifestyle choices. People of higher education levels 

are thought to get a higher rate of return, or marginal productivity, from their health investments 
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as they are better able to utilize health information. It has been previously shown that while a 

telephone-based intervention program for women at risk of having babies of LBW was effective 

in preventing LBW for older women, similar benefits were not found in women in the program 

who were less than 18 years of age [128]. If it is determined that TIS clients have improved 

health outcomes, this effect may in fact be due to their higher education and socio-economic 

status and subsequent tendency towards greater health, rather than to the information provided.  

1.8.2 Value of Information 

It is very challenging to measure the value and impact of information. A study of women who 

called a TIS regarding the safety of anti-depressants in pregnancy found that some of the main 

determinants of their decision-making process was the information received prior to calling the 

TIS, the advice of family and friends, and the internet [159]. Clearly, decisions made by women 

following receiving information from a TIS will not be due to that information alone but will be 

part of a complex process with multiple influences and factors. The value of information 

provided by a TIS may therefore vary greatly between individuals.  

1.8.3 Selection of a Comparator Program 

While classic CEAs are comparisons between an intervention and a comparator, the selection of 

the comparator is difficult in performing an economic evaluation of TIS. Women who do not 

contact TIS may receive information from a myriad of alternative sources or programs. Potential 

comparator programs and information sources may include regular prenatal care, poison centres, 

pharmaceutical company registries, genetic counseling, media sources, public health sources, and 

any combination of these. 

1.8.4 Measurement of TIS Outcomes  

While some health outcomes associated with TIS are readily quantifiable, such as frequency of 

birth defects, there are several outcomes associated with TIS that are more difficult to measure, 

and to cost. There are also unique issues in assigning utility to fetuses; it has been shown 

choosing when to begin “counting” QALYs can change cost-effectiveness estimates for 

evaluations undertaken in the context of pregnancy [113, 160]. As previously described, TIS 

have been shown to greatly reduce anxiety and risk perception. Measuring the impact of the 

reduction in risk perception on health is challenging. The quantification of non-health benefits 
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associated with health care interventions has been termed “process utility,” and the correct 

methods of measuring the value of these benefits has been debated [161]. Willingness-to-pay 

(WTP) is one possible method of measuring the value of knowledge and reassurance. The value 

of such non-health features are not readily quantifiable when QALYs are measured [162]. It is 

also possible that these effects have an impact upon mental health such that they may be 

measured by a quality of life (QoL) index. The challenges in measuring such effects, however, 

should not preclude them from being included in an economic evaluation of TIS.  

1.9 Introduction to Conjoint Analysis and Discrete Choice 
Experiments 

Conjoint analysis (CA) is a survey method based on the theory that any good or service can be 

described by its characteristics, and that it is the characteristics that are valued by the individual 

rather than the good itself [163]. Therefore, the value placed on the good or service depends on 

the value the individual places on its characteristics [97, 164]. CA refers to the analysis of joint 

effects of attributes in determining choice. In a typical CA study, a respondent is presented with 

hypothetical scenarios that are described by a set of component outcomes or processes 

(characteristics or attributes). Attributes are given different levels, dictated by what has been 

identified as important in the provision of the good or service (for example, in a survey regarding 

a medical procedure, an attribute may be pain experienced, with levels of mild, moderate, or 

severe). Respondents are asked about their preference for different scenarios. Preferences can be 

measured by ranking, rating, or making discrete (binary) choices. Discrete choice experiments 

(DCEs) are a specific type of conjoint analysis study where preferences are measured through 

choice rather than ranking or rating. The preferences for each attribute can then be determined in 

a regression analysis, yielding utility or preference scores for each attribute. These utility scores 

can be summed to determine the optimal combination of attribute levels. A conceptual 

framework of the health consumer’s decision process is presented in Figure 2. 
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Figure 2: Conceptual Framework: Health Consumer’s Decision Process 

 

Adapted from Louviere JJ, Hensher DA, Swait JD. Stated Choice Methods: Analysis and 

Application. Cambridge University Press, 2000. [165] 

CA is rooted in welfare economic theory, which states that when asked to choose between two 

bundles of goods or health services, a rational individual will make the choice that maximizes 

their own utility. A rational individual is one who makes decisions based on reason [166]. 

Previous research has shown that CA has acceptable internal validity, internal consistency, and 

reliability, although further research is required into individual heuristics (decision-making 

processes) [167, 168]. CA surveys can be very useful in guiding decision making. As the 

attributes (characteristics) are weighted by their own utility function, their relative importance is 

revealed [169]. Comparisons between attributes may be performed by calculating the marginal 
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rate substitution (MRS), that is, the rate at which respondents would be willing to trade between 

attributes, which can be particularly useful when assessing the trade-offs between strategies. By 

identifying the value placed on different attributes, CA studies may also shed light on what 

aspects of a service or intervention can be improved or altered [170].  

Currently, cost-utility analyses (CUAs) are the most commonly recommended economic 

evaluation methodology, using utility as the measure of patient stated preferences [171]. CUAs, 

however, may leave out important non-health benefits of an intervention, and may not be feasible 

to apply in complex interventions. CA is a newer methodology in health economics, but has a 

lengthy history in other fields such as transport economics, environmental valuations, consumer 

research, and psychology. As CA studies obtain patient preferences for several different 

attributes of a program or intervention, this method of determining value offers several 

advantages over other methods of economic evaluation [162]. CA studies may also offer the 

advantage of being based on community experiences as subjects are often community members, 

which makes them highly relevant to public policy decisions.  

Recently, CA methods have been used to derive preferences, utilities, and WTP in diverse areas. 

These have included acne treatment [172], lupus management [173], HIV microbicides [174], 

HIV vaccines [175], insulin formulations [176], cardiac risk assessment [177], post-operative 

nausea [178], and informal care [179]. CA studies are particularly useful when the process of 

care is being evaluated in addition to the outcomes of care. When cost is included as an attribute, 

the MRS for the cost attribute can be used to estimate WTP for an intervention or service. In 

simpler terms, an individual will experience a decrease in utility by giving up money, but will 

also experience an increase in utility by obtaining a desired attribute; the amount of money a 

person is willing to give up to achieve a benefit can be estimated. WTP data may then be used in 

a CBA [180-182].  

1.10 Introduction to Cost-Benefit Analysis 
Challenges exist in applying traditional cost-effectiveness or cost-utility analyses (CEA and 

CUA) methodology to telephone information interventions, as it is difficult to value the 

information which users receive and to define appropriate comparison groups. CEA and CUA 

are most easily applied to scenarios where the clinical interventions are well defined, where 

patients receive either intervention A or B resulting in a direct, measurable change in health 
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status. In the case of TIS, the intervention is not easily defined and varies with each caller, as 

will the effect on their health status, with the potential that no change in health status occurs.  

A societal perspective towards costing in telehealth evaluations is essential, as savings may be 

incurred for costs related to travel, child care, and lost productivity. The greatest benefit may be 

mediated through changing patterns of use of other services. For example, by contacting a TIS 

with a straight-forward question regarding an exposure such as Tylenol, a pregnant woman may 

save herself a visit to her family doctor or obstetrician.  

In a CBA, the dollar value of the difference in costs between programs is subtracted from the 

difference in program benefits to derive the incremental net social benefit [97]. In this type of 

analysis, dollars are compared to dollars, whereas in other types of economic evaluations such as 

CEA and CUA, dollars are weighed against health outcomes. WTP data provide a monetarized 

form of program benefits. WTP estimates are based on some assumptions, mainly that the 

consumer is rational and has the full information required to make choices that maximize their 

utility [183]. WTP is dependent on consumers being able to make informed choices, however 

this may be compromised if the consumer lacks information or makes decisions narrowly [183].  

Using WTP to monetarize program benefits, rather than weighing costs against health outcomes 

as in CEA and CUA, was considered the optimal methodology in this context. As both mother 

and child will be affected by the intervention, selecting an appropriate health outcome to 

measure is difficult, as a single outcome (e.g. birth weight) would not be comprehensive enough 

to describe the health gains or losses experienced by both affected parties. Multiple health 

outcomes may be aggregated into QALYs, however there is no current gold standard method for 

aggregating QALYs across a mother-child pair [184, 185]. Non-health benefits such as 

reassurance and convenience are also important to quantify and these may be lost when program 

benefits are measured solely by health outcomes [162]. CBAs using WTP have been performed 

in both Canadian [181, 186] and American settings [187].  

1.11 Statement of the Problem: Need for a Cost-Benefit Analysis 
of TIS  

To date, little analysis of the value of TIS has been conducted. Existing evidence suggests that 

these services play an important role in supporting maternal and neonatal health. The expertise of 



29 

 

TIS counselors is valued in the health care community and TIS are utilized by health 

professionals. A survey of family physicians in Ontario (700 surveys mailed out, 400 returned 

and analysed) found that Motherisk was the most commonly cited source of information on 

pregnancy related drug exposures, with 62% of doctors indicating they consulted Motherisk 

[188]. While some TIS benefits have been described, the non-health benefits associated with 

TIS, such as reassurance and convenience, have not been assessed, and women’s preferences for 

teratology counseling have not been directly measured. 

A formal economic evaluation weighing the costs and benefits of TIS has not yet been 

conducted. Preliminary evidence suggests that TIS offer health care cost savings [8, 189]. It is 

difficult to conduct a traditional CEA or CUA of these services as the information provided by 

TIS may be one component in a patient’s complex health decision-making process that results in 

changes to health care service utilization and improvement in health outcomes for the mother and 

fetus [159]. Additionally, quantifying health utilities and improvements in health outcomes to the 

mother and her offspring in a traditional manner is complex as more than one individual is 

involved; such analyses have been under explored. Information regarding the economic benefits 

of TIS, however, is highly desirable and important for improving health care resource allocation 

processes. Economic benefits may also be measured using WTP methodologies. 

1.12 Study Rationale 
Telephone-based programs have previously been found to be effective in improving health 

outcomes. Economic evaluations of health care programs require measurement of program 

benefits. Measuring program benefits in terms of health outcomes is a challenge in the context of 

an information intervention in pregnancy. Program benefits may be appropriately measured 

using willingness-to-pay methodology. Assessing preferences for non-health benefits such as 

convenience and process utility may be important to capture in an evaluation of a telephone-

based program. Discrete choice experiments provide a useful method of evaluating preferences 

for health care program attributes including non-health benefits, and can also yield WTP data.  

An economic evaluation of TIS has not yet been conducted and some services have difficulty 

maintaining ongoing funding. Preferences for teratology counseling and WTP for TIS have not 

yet been examined. A DCE will provide preference information and can also be used to estimate 

WTP for teratology counseling. Therefore a CBA of a single TIS consultation using WTP as the 
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measure of program benefits was conducted. Data on preferences for TIS and family practice 

characteristics may also help to improve service delivery.    

1.13 Hypothesis and Research Objectives 
It was hypothesized that a counseling encounter with TIS regarding anti-depressant use during 

pregnancy provides a positive net benefit, measured in dollar terms, compared to a standard 

encounter with a family physician. The overall study objective is to conduct a cost-benefit 

analysis of an individual TIS consultation regarding anti-depressant use during pregnancy. There 

are three specific study objectives: 

 1. To determine the structure, functions, and operating costs of North American TIS.  

 2. To determine public preferences and willingness-to-pay for TIS and physician care 

attributes using a discrete choice experiment. 

 3. To compare willingness-to-pay for a TIS and physician consultation to their respective 

program costs in a cost-benefit analysis. 

1.14 Thesis Organization  
The thesis will be comprised of five chapters following the multiple manuscript format. This first 

chapter has served as an overall introduction to the thesis topic. Chapter two describes a survey 

of TIS in North America and around the world. This survey provided important costing 

information for the CBA. Chapter three describes the discrete choice experiment conducted to 

determine public preferences and WTP for teratology counseling. Chapter four contains the 

CBA, using the program cost information from chapter two and the monetarized benefits from 

chapter three to calculate incremental net benefit. Chapter five provides an overall discussion and 

conclusion of this work, and suggestions for future directions. Versions of chapters one and two 

have been previously published [189-191]. It is planned to submit two manuscripts based on 

chapters three and four to appropriate health economics journals.  
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2 Chapter 2: Survey of TIS       

2.1 Introduction 
This chapter describes a survey of North American and international Teratology Information 

Services (TIS). The purpose of this survey was to obtain descriptive information regarding TIS 

operations and budgets. This data was used to estimate TIS costs in the cost-benefit analysis. 

Survey results will be presented and their implications discussed.  

2.1.1 Background and Rationale 

Teratology Information Services (TIS) provide women and their caregivers with vital 

information on prenatal exposures to a variety of agents. Improving maternal health during 

pregnancy can have long-term impacts on the infant and correspondingly, subsequent health care 

costs. In Chapter one, a summary of the existing evidence of the effect of TIS on maternal and 

neonatal health was provided. Information received from TIS can prevent congenital 

malformations, unnecessary pregnancy terminations and occupational risks. TIS support optimal 

nutritional supplementation and drug therapy regimes during pregnancy and breastfeeding. TIS 

also improve risk perception and facilitate knowledge transfer and translation [189].  

Evaluations of the cost-benefit of counseling are limited. The economic benefits of TIS have not 

yet been evaluated. The first step in conducting an economic evaluation of TIS is to create a 

service model of TIS, and in order to do this information regarding the structure and operations 

of TIS is required. The objective of this study was to conduct a survey of all TIS to obtain 

essential inputs, including costs, for a service model to assess the cost-benefit of TIS. 

2.1.2 Research Objectives  

The primary research objective of the survey was to determine the structure and operations of all 

TIS in North America. The secondary research objective was to determine the structure and 

operations of all known TIS operating internationally. The third research objective was to 

compare practices at North American and international TIS.   
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2.2 Methods 

2.2.1 Study Design 

This study was a cross-sectional survey of all known TIS. Completion of the survey served as 

consent to participate. The study was approved by the Research Ethics Board of the Hospital for 

Sick Children (HSC). 

2.2.2 Survey Participants and Sample Size 

Directors or managers of individual TIS were selected as the survey respondents, as they are the 

best qualified and informed to describe the structure and functions of TIS. There were no 

expected special issues or risks to participation. The sample size for the North American group 

was fixed based on the enrollment of all North American TIS, estimated at 18 at the time the 

survey was conducted. For the international group, all members of ENTIS (European Network of 

Teratogen Information Services) attending their annual meeting were contacted and individual 

members of known TIS were contacted by email, therefore there was no fixed sample size (see 

section below for recruitment methods). 

2.2.3 Recruitment of Survey Participants  

The potential respondents were contacted by RH before the 19th International Conference of the 

Organization of Teratology Information Specialists (OTIS) in Tucson, AZ in June, 2006, using 

publicly available contact information from OTIS. The survey was introduced in a platform 

presentation and each TIS was given a study package containing the survey and a stamped, 

addressed envelope. The survey was self-administered by the respondents, who were self-

identified as the manager or director of their respective TIS. No compensation for participation 

was provided. Respondents were encouraged to contact the study coordinator with any questions. 

For the international group, the survey was described in a platform presentation at the ENTIS 

18th International Conference in Helsinki, Finland in June, 2007. Conference attendees were 

offered a study package containing the survey and a stamped, addressed envelope, or were given 

the option of completing and returning the survey electronically. TIS in Asia were contacted 

individually by email and provided with an electronic version of the survey. 
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2.2.4 Privacy and Confidentiality of Survey Participants  

Each returned survey was given a number code which was used for identification purposes. No 

personal information was included in the electronic database. The database was stored in a 

password protected Microsoft Excel© file on RH’s password protected computer. The paper 

copies of the completed surveys were kept in Dr. Wendy Ungar’s research office, which is kept 

locked. The paper copies of the completed surveys and all electronic databases will be retained 

until five years following the completion of the study publications, at which point they will be 

destroyed as per HSC policy. 

2.2.5 Informed Consent Process for Survey Participation 

Written informed consent was not required as the survey was administered to health care workers 

and is of minimal risk, and therefore meets the requirements for waiving written informed 

consent as outlined by the Tri-Council Policy Statement on Informed Consent, Section Two 

[192]. Completion of the survey served as consent to participate. 

2.2.6 Development of the Survey Instrument 

The survey was designed to capture the clinical and research activities of TIS, as well as their 

structure, operations, funding, and budget. The survey was pilot-tested with experts in TIS at the 

Research Committee Meeting of OTIS in January, 2006. The survey was reviewed for face and 

content validity and was revised several times to minimize sources of error or bias. The survey is 

presented in Appendix 4.  

2.2.7 Data Collection 

The survey asked respondents to provide current information in seven categories: description of 

respondent, services, staffing, operations, data collection, knowledge transfer activities, and 

additional information, such as alternative information sources existing in their communities.  

2.2.8 Data Analysis 

The data were entered and maintained as a Microsoft Excel© program. The data were 

summarized using descriptive statistics. Means and standard deviations (SD) were calculated for 

normally distributed continuous data and medians and maximum-minimum ranges were 

calculated for continuous skewed data. Frequency distributions were calculated for categorical 
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data. Several questions were open ended, and the text was examined for themes and patterns. 

Pearson correlation coefficients (r) were calculated for variables of interest. Spearman’s rank 

correlation coefficients (ρ) were also calculated to address skewness in the data, using wessa.net 

Free Statistics Software [193]. The number of calls per week was multiplied by 52 to give the 

annual number of calls. The annual budget was divided by the annual number of calls to yield an 

estimate of the cost per call.  

Comparisons were made between OTIS and ENTIS responses using SPSS®. For normally 

distributed continuous data, a two-tailed student’s t-test was performed. For continuous skewed 

data, responses were compared with the Mann-Whitney U test. For categorical responses, a two-

tailed Fisher’s exact test was performed. Given that sample sizes were limited by the number of 

TIS in existence, it was expected that type II errors were possible. Ninety-five percent 

confidence intervals (95% CI) were calculated to better examine overlap between point 

estimates. 

As the Canadian and U.S. health care systems operate differently, TIS in these jurisdictions 

likely operate differently as well, which makes combining the two countries into a North 

American cohort problematic. Therefore a sub-group analysis was performed where the 

Canadian TIS were removed from the OTIS responses and the international responses were 

compared to responses from the U.S. alone.  

Budgets and other monetary responses were provided in varying currencies. Currencies were 

converted into U.S. dollars using the exchange rate for the date on which the completed survey 

was returned. 

2.3 Results 
Sixteen American and two Canadian TIS completed and returned the survey, representing all 

known TIS currently operating in North America. Figure 3 shows the states and provinces with 

participating TIS. 
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Figure 3: States and Provinces with TIS  

 

 

*Two TIS located in New York State. 

In the international group, 22 TIS in 16 countries were approached for participation, including 

TIS in the regions of Central Europe, Northern Europe, Eastern Europe, the Middle East, Asia, 

and Australia (the ENTIS website currently lists 31 members in 16 countries). Two TIS declined 

to participate; one TIS claimed to not have sufficient time available to complete the survey, and 

one was a new TIS that stated they would not have adequate data to report. Four TIS did not 

reply to emailed participation requests, and were assumed to have declined participation. A total 

of 16 TIS from 12 countries completed the survey.  
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2.3.1 Services 

Respondents were asked to rate service goals from one (least important) to five (most important). 

The goal ranked as most important by the North American group (hereafter referred to as the 

Organization of Teratology Information Specialists group, OTIS) was “correction of risk 

misperceptions and reassurance”, followed by “prevention of unnecessary pregnancy 

terminations due to high risk perception” (Table 3). Other important goals were “prevention of 

malformations caused by teratogens” and “education of other health care professionals on 

teratology”. The most frequently top rated two goals in the international group were also 

“correction of risk misperceptions and reassurance” and “prevention of unnecessary terminations 

due to high risk perception.” There was a significant difference in the importance of the rating of 

“prevention of fetal alcohol syndrome (FAS) specifically”, with OTIS more frequently giving 

this goal a high importance rating compared to international TIS. 

Table 3: Response Options and Frequencies for Teratology Information Service Goals 

GOALS  INTL** OTIS** P+

Correction of risk misperceptions & reassurance 16 (100%) 17 (94%) NS
Prevention of unnecessary pregnancy terminations 
due to high risk perception 

16 (100%) 16 (89%) NS

Prevention of malformations caused by exposure to 
teratogens 

13 (81%) 15 (83%) NS

Support of adequate pharmacotherapy in pregnancy 
& lactation 

12 (75%) 11 (61%) NS

Education of other health professionals on 
teratology 

10 (63%) 15 (83%) NS

Counseling on exposures in lactation 9 (56%) 11 (61%) NS
Prevention of Fetal Alcohol Syndrome (FAS) 
specifically 

2 (13%) 10 (56%) <0.01

Prevention of genetic malformations 2 (13%) 5 (28%) NS
+Chi-square test 
*Values presented as counts (percentages in parentheses) 
**INTL=International TIS, OTIS=North American TIS 
NS= not significant     

Respondents were asked about their main counseling inquiries, as a percentage of their total 

counseling time (Table 4). In both groups, the most frequent inquiries were regarding 

medications followed by exposures during lactation. Inquiries were spread amongst numerous 

categories. In addition to those listed in the survey, respondents added other inquiry categories, 

including cosmetics/beauty products (added by four TIS), radiation (three), food/vitamins 
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(three), and paternal exposures (three). The proportion of calls regarding medications was 

significantly larger amongst the international TIS compared to OTIS. There were also significant 

differences in the percentage of inquiries regarding drugs of abuse, alcohol, herbal products, and 

exposures in the workplace, with more of these types of inquiries coming to OTIS. 

Table 4: Percent of Time Spent Counseling on Different Topics 

INTL** OTIS** COUNSELING 
TOPIC  Mean % of 

time (SD)
95% CI Mean % of 

time (SD)
95% CI

P*

Medications  60.4 (18.8) 51.2-69.6 43.5 (14.1) 36.8-50.2 0.017
Exposures during 
lactation  

14.7 (13.8) 8.0-21.5 10.7 (13.7) 4.3-17.3 NS

Infections 3.3 (3.8) 1.4-5.1 4.5 (2.9) 3.2-6.0 NS
Chemicals 2.8 (2.8) 1.4-4.2 3.1 (2.5) 1.9-4.2 NS
Drugs of abuse 2.7 (3.6) 1.0-4.4 4.6 (3.3) 3.1-6.2 0.033
Folic acid  2.3 (3.2) 0.7-3.8 2.0 (2.6) 1.0-3.4 NS
Environmental 
agents 

2.2 (2.2) 1.1-3.3 3.8 (4.2) 1.7-5.7 NS

Vaccinations 2.1 (1.6) 1.3-2.9 3.5 (2.6) 2.4-4.8 NS
Herbal products 2.0 (2.6) 0.7-3.1 3.7 (2.7) 2.6-5.1 0.027
Exposures in the 
workplace 

1.6 (1.3) 1.0-2.2 5.7 (5.7) 3.0-8.5 0.002

Alcohol 1.6 (1.6) 0.8-2.4 4.2 (3.5) 2.7-6.0 0.014
Genetics 1.6 (5.0) 0.0-4.0 3.6 (8.3) 0.0-7.7 NS
Nausea & vomiting 1.1 (1.7) 0.2-1.9 1.0 (1.8) 0.2-1.9 NS
Smoking cessation 0.8 (1.4) 0.2-1.5 2.8 (3.3) 1.3-4.4 NS

*Mann-Whitney U test 
**INTL=International TIS, OTIS=North American TIS 
NS= Not significant; SD= Standard deviation; CI = Confidence interval     

The majority of working time at TIS was spent providing counseling over the telephone               

(see Table 5). In the North American group, the second most time-consuming activity was 

education of other health care professionals on teratology, followed by faxing material to 

physicians, and mailing material to patients. Overall there were no significant differences in time 

spent performing various tasks between OTIS and international TIS, except that OTIS spent 

more time sending material by fax to physicians. 
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Table 5: Time Spent Offering Various Services 

INTL** OTIS** SERVICE  
Time 

Mean % 
(SD) 

95% CI Time Mean 
% (SD)  

95% CI
P*

Telephone counseling  56.3 (31.0) 41.1-71.5 61.0 (23.2) 47.6-69.0 NS
Material by mail for 
physician 

14.5 (25.1) 2.2-26.8 1.9 (3.3) 0.4-3.5 NS

Clinic visits for women 8.7 (15.2) 1.2-16.1 4.4 (7.4) 1.0-7.8 NS
Education for other health 
providers 

6.8 (5.8) 4.0-9.6 9.3 (6.8) 6.1-12.4 NS

Material by mail for 
patient 

3.8 (5.6) 1.1-6.5 5.2 (5.9) 2.3-7.5 NS

Diagnosis/testing of 
infants 

2.3 (7.5) 0.0-5.9 1.4 (4.1) 0.0-3.3 NS

Material by fax for 
physician 

2.2 (2.9) 0.7-3.6 7.1 (6.3) 4.2-10.0 0.002

Material by fax for patient 1.7 (2.8) 0.3-3.0 1.3 (2.0) 0.4-2.2 NS
Genetic testing 0.7 (2.5) 0.0-1.9 2.5 (8.5) 0.0-6.4 NS

**INTL=International TIS, OTIS=North American TIS 
NS=Not Significant; SD= Standard deviation; CI= Confidence interval 

2.3.2 Staffing 

In the OTIS group, the median number of full time equivalents (FTEs) employed was 2.15 

(range 0.15-12.5). The median total number of employees (both full and part time) was three 

(range 1-12.5). Eleven TIS employed telephone counselors (of these TIS, median 1.0 FTEs). Ten 

TIS employed managers/directors (median 1.0 FTEs), nine TIS employed genetic counselors 

(median 1.0 FTEs), nine TIS employed secretaries (median 0.35 FTEs) and three TIS employed 

research assistants (median 2.0 FTEs). Other permanent paid staff members listed by individual 

TIS included a nurse, a toxicologist, an information technologist, clinical fellows, a psychologist, 

and a psychometrist. The Pearson correlation coefficient between FTEs and calls per week was 

r=0.85 (p<0.01). The Spearman correlation coefficient between FTEs and calls per week was 

ρ=0.59 (p=0.013). 

In addition to these regular employees, North American TIS reported working with a median of 

three other HCPs and/or experts. The most common collaboration was with a geneticist, reported 

by 13 TIS (seven TIS on a consultant basis, one for research, and five for patient care and/or 

referrals). Other commonly involved specialists included obstetrician/gynecologists (consulted 
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by five TIS, sent referrals by two), pediatricians (consulted by three TIS, sent referrals by two, 

and used for dysmorphology exams by one), toxicologists (consulted by six TIS), pharmacists 

(consulted by five TIS), infectious disease specialists (consulted by four TIS, used for patient 

care and/or referral by two) and epidemiologists (engaged in research by two TIS and consulted 

by three). Payment for these experts’ services came from different sources, including fee-for-

service and hospital budgets.    

Many different types of students and trainees worked at North American TIS, for varying lengths 

of time and in various roles. The median number of students working at TIS each year was 3.5 

(range 0-55). Medical students and genetic counseling students were the most common type of 

student working at TIS (both hosted by nine TIS). Seven TIS hosted clinical, research, or post-

doctoral fellows, six hosted pharmacy students, four hosted undergraduate and master’s students, 

three hosted PhD students, two hosted nursing students, one hosted midwifery students and one 

hosted sonography students. 

A mean of 4.0 (SD 2.3) full time equivalents (FTEs) were employed by international TIS. The 

most common type of employee was telephone counselor (employed by 11 TIS; of these, mean 

1.7 FTEs per TIS); secretaries (employed by 11 TIS; of these, mean 0.9 FTEs per TIS); and 

managers (employed by 10 TIS; of these, mean 0.7 FTEs per TIS). It was found that telephone 

counselors were often physicians or pharmacists.  No significant differences were found between 

OTIS and international TIS in terms of number and type of staff per TIS. In the subgroup 

analysis, a significantly smaller number of genetic counselors (GC) were found to work at 

international TIS compared to American TIS (of four international TIS with GC, mean FTEs was 

0.4; of nine American TIS with GC, mean FTEs was 1.0; p=0.05).  

International TIS reported working with a median of 5.5 external professionals (range 0-40) in 

addition to their regular employees, for various purposes including research, consultation, and 

patient care. The most common types of external professionals consulted were pediatricians and 

epidemiologists (reported by seven TIS), obstetricians/gynecologists (six), and geneticists and 

infectious disease specialists (five). No significant difference between the OTIS and international 

groups was found in these responses.  
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Eleven international TIS reported hosting students. Of these, a median of two students per year 

worked at the TIS (range 0.3-12). This was fewer than the number of students hosted per year by 

OTIS, although not significant at the 5% level (median 3, range 0-55, p=0.08).  

2.3.3 Operations 

The majority of North American TIS (12/18) were located in teaching hospitals in a variety of 

departments, including genetics (four), obstetrics (three), pediatrics (two), clinical pharmacology 

(two), and pharmacy (one). Other TIS locations included not-for-profit agencies (two), university 

(one), physician’s office (one), community hospital (one), and department of health (one). 

Similarly, the majority of international TIS were located in teaching hospitals (12/16) in a variety 

of departments, including obstetrics (three), clinical pharmacology and toxicology (two), 

pediatrics (two), poison control (two), medical toxicology (one), perinatology (one), and 

pharmacy (one). Other international TIS locations were government health agencies (two), 

public health agency (one), and university affiliated with a teaching hospital (one).  

2.3.3.1 Referrals to TIS 

Callers from the public were referred to OTIS by numerous sources. Two TIS only counseled 

HCPs. Of these two TIS, one was able to provide a break down of referral sources. Of the17 TIS 

that provided data, the most common referral source was physicians (mean 44.0%, SD 24.9), 

followed by nurses (mean 12.1%, SD 11.3), self-referral (mean 8.1%, SD 12.5), midwives (mean 

6.8%, SD 7.7), internet (mean 5.6%, SD 7.8), and advertising (mean 5.6%, SD 9.2). Other 

sources of referral (all means less than 5%, in descending order) included: poison control center, 

lactation consultant, family/friends, adoption agency, pharmacist, substance abuse program, the 

U.S. WIC program (Special Supplemental Nutrition Program for Women, Infants, and Children) 

and abortion clinics. Other referral sources added by TIS included March of Dimes (added by 

three TIS), Planned Parenthood (two), repeat callers (two), prenatal classes (one), private health 

insurance company (one), public health (one), government agency (one), genetic counselors 

(one) and social workers (one).    

Seventeen North American TIS indicated that they will refer callers to other HCPs and services 

if a need was perceived. Of calls that were referred, callers were most often referred to 

obstetricians/gynecologists and GCs (both listed by 12 TIS). Other common referral destinations 
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included perinatologists (eight), pediatricians (seven), and social services, sonologists, and 

toxicologists (all listed by six TIS). Callers were also referred to neurologists (listed by five TIS), 

psychologists (four) and neonatologists (three). Other referrals listed included geneticists (listed 

by two TIS), local health departments (two) and occupational health specialists (two). The 

following referral destinations were each listed by one TIS: psychiatrist, paternity testing facility, 

family doctor, nurse midwife, La Leche league, health insurance companies, prenatal class, the 

WIC program, Lead Paint Hotline, National Pesticide Information Center, drug treatment 

program, AIDS services, U.S. Centers for Disease Control (CDC) travel information, pregnancy 

registry, smoking cessation program, and family planning program.  

Callers were mainly referred to international TIS by physicians (mean 42.2%, SD 26.6) or by 

themselves (self-referral mean 24.8%, SD 30.3). Other referral sources included pharmacists 

(mean 5.5%, SD 8.1) and the internet (mean 5.5%, SD 8.4). Referral sources displaying means 

less than 5% were, in descending order: midwives, lactation consultants, family/friends, media, 

nurses, advertising, poison control, abortion clinics, adoption programs and foster care programs. 

International TIS were asked to what programs or HCPs they might refer callers. Nine TIS 

indicated that they would refer callers; some indicated that this was an occasional occurrence or 

might only be done if requested by the caller. If referrals occurred, they were most often to an 

obstetrician/gynecologist (reported by seven TIS), neurologist (six), perinatal psychiatrist (five), 

psychologist (five), GC (four) and pediatrician (four).  Two TIS reported they would refer callers 

to specialists in radiation dosimetry, and two TIS also listed lactation consultants as a referral 

destination. Individual TIS reported that they might refer to the family physician or to the 

prescriber of the medication. No referrals were reported to occur to social services, whereas 

amongst the North American respondents, six TIS reported that they refer callers to social 

services.  

2.3.3.2 Caller Categories 

Respondents were asked to identify the time spent counseling different groups of callers (Table 

6). The most frequent caller group to international TIS was pregnant women, followed by 

physicians and breast-feeding women; these three groups together represented the majority of 

calls to TIS. Caller groups to OTIS appeared more varied, with OTIS receiving more calls from 

nurses, other HCPs, and prospective adoptive parents than the international TIS. It should be 
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noted that one international TIS exclusively counseled women, and one international TIS 

exclusively counseled HCPs. Other caller groups added by North American TIS were GCs (two), 

midwives (one), and other TIS (one). Overall, a mean of 33.5% (SD 23.9) of calls were from 

HCPs and 66.5% (SD 23.9) were from the public in the OTIS group.   

Table 6: Groups counseled by TIS 

INTL** OTIS** GROUPS COUNSELED  
Mean % of 

time (SD)  
95% CI Mean % of 

time (SD)  
95% CI 

P*

Pregnant women 39.2 (26.0) 26.5-52.0 46.8 (22.8) 36.3-57.3 NS
Physicians 28.1 (28.8) 14.0-42.2 11.6 (8.6) 7.6-15.5 NS
Breast-feeding women 11.9 (13.5) 5.3-18.5 7.5 (10.2) 2.8-12.2 NS
Women planning 
pregnancy 

8.5 (7.6) 4.8-12.2 7.1 (5.6) 4.5-9.7 NS

Pharmacists 3.1 (4.3) 1.0-5.2 4.3 (11.3)  0.0-9.6 NS
Spouses/partners 2.3 (3.4) 0.6-3.9 2.3 (2.0) 1.4-3.2 NS
Nurses 1.7 (2.0) 0.8-2.7 9.7 (8.3) 5.9-13.5 0.005
Other health care 
providers 

1.3 (1.9) 0.4-2.3 5.0 (5.6) 2.4-7.6 0.030

Lactation consultants 1.2 (1.8) 0.3-2.0 1.2 (2.6) 0.0-2.4 NS
Family members of 
pregnant women 

1.1 (1.7) 0.2-1.9 1.0 (1.3) 0.4-1.6 NS

Family members of 
breast-feeding women 

0.8 (1.7) 0.0-0.5 0.3 (0.5) 0.2-1.9 NS

Prospective adoptive 
parents 

0.0 (0.1) 0.0-0.0 1.7 (3.0) 0.3-3.1 0.080

*Mann-Whitney U test 
**INTL=International TIS, OTIS=North American TIS 
NS= Not significant; SD= Standard deviation; CI = Confidence interval    

2.3.3.3 Call Volume 

The median number of calls per week was not significantly different between international TIS 

(median 50, range 5-400), and North American TIS (median 20, range 3.5-600). However, a 

significant difference in calls per week was found in the subgroup analysis (U.S. median 17, 

range 3.5-250; p=0.04).  The reported average length of time per call was very similar between 

international TIS (median 10 minutes, range 4-60) and North American TIS (median 10, range 5-

62). Many TIS noted that the time varies depending on the nature of the call. In the OTIS group, 

eight TIS reported that they follow up with their callers, two TIS followed up all pregnant 

callers, one TIS followed up all callers exposed to potential teratogens, and the remainder 

followed up callers who were enrolled in research studies. Fourteen international TIS reported 
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following up their callers. The nature of follow up varied; some TIS followed up with almost 

every caller while others focused on callers who had been enrolled in research projects or with 

pregnant women with a first trimester exposure. 

2.3.3.4 Counseling Practices  

Reducing anxiety and risk perception has been previously listed as an important goal of TIS. In 

the OTIS group, 15 TIS reported evaluating callers’ risk perceptions and anxieties during 

counseling. The majority reported no formal method of assessing risk perception and anxiety, but 

described being sensitive to the caller’s emotional state, listening for crying and changes in voice 

tone and inquiring about what other information they might have already received. One TIS 

reported evaluating anxiety during clinic visits using a visual analog scale. In the international 

group, two TIS reported that they evaluated callers’ risk perceptions and anxieties during 

counseling, two did not answer the question and the remainder (12) replied that they did not. The 

proportion of TIS that responded affirmatively to assessing caller’s risk perceptions was 

significantly different between ENTIS (14%) and OTIS (83%) (p<0.01).   

In-person clinic visits were not performed by every TIS. Seven North American TIS reported 

seeing patients in regular clinics. Amongst these TIS a median of three patients (range 0-75) 

were seen per week. Eight international TIS reported that they would counsel patients in person 

in a clinic and amongst these TIS a median of five patients would be seen per week (range 0.06-

20). There was no significant difference in the number of patients seen in clinic per week 

between OTIS and the international TIS. 

2.3.3.5 Budgets and Funding 

2.3.3.5.1  North American TIS 

The median annual TIS budget was US $69,000 (range $3,000-$335,000, 2005 dollars). Five TIS 

were unable to identify their annual budget, as it was included in a departmental/clinic/hospital 

budget. Of TIS that were able to provide a budget, the median cost per call was $42. This 

number refers to the entire annual budget divided by the annual number of calls. Cost items 

included in the budget, however, varied widely between TIS. TIS were asked to describe what 

cost items were included in their budget. For 16 TIS, the budget included salaries and telephone 

lines. For 13 TIS, the budget included equipment and supplies. For six TIS, the budget included 
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capital and overhead. Many cost items were donated to TIS, including volunteer time (five TIS), 

equipment and supplies (five), telephone lines (three), conference travel (three), capital and 

overhead (three), database access (two), research funding (two), rent (two), secretarial services 

(one) and educational and promotional material (one). Due to the variation in the cost items 

included in the budgets, it is difficult to use this data to estimate the cost per call to TIS. 

The most common source of funding was state or provincial governments, with ten TIS receiving 

at least some of their funding from these sources. Six TIS received all their funding from state or 

provincial governments (for one TIS the money came to the state via a federal grant). Two TIS 

were primarily funded by federal governments (for the two, comprising an average of 97.5% of 

the total budget). Five TIS received their funding from the budget of the hospital in which they 

were located. One TIS was entirely funded by private donations, one TIS received half their 

funding from the university in which they were located, one TIS was entirely funded by the 

Maternal and Child Health Consortium and another was almost entirely funded by a charitable 

organization.  

2.3.3.5.2 International TIS 

Four international TIS were not able to report a budget. This was similar to the proportion of 

programs in OTIS who were not able to report a budget (5/18). The median budget for the 12 

international TIS able to report one was US$147,143 (range $21,460-952,815; 95% C.I. 

$122,400-430,706). The median budget for North American TIS was US$69,000 (95% C.I. 

$64,746-168,295) which was not significantly different; however the 95% C.I. show that there is 

not a lot of overlap between the two, demonstrating generally higher budgets amongst 

international TIS.  

Thirteen international TIS were able to provide details of what cost items were covered by their 

budget (one TIS provided this information even though they could not provide the exact budget). 

For all 13 TIS, this budget would cover salaries. Other cost items covered included database 

access (for 11 TIS), telephone lines (ten), equipment and supplies (nine), library services (eight), 

conference travel (seven), research (four) and capital and overhead (three). Five TIS reported 

having volunteer time donated to their service.  
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The most common funding source was hospital budgets, with five international TIS reporting 90-

100% of their funding coming from the hospital in which they were located. Two TIS received 

all of their funding from the federal government, one from the state/provincial government, and 

one from the municipal/local government. For the remaining TIS, funds were combined from a 

variety of sources made up of those previously listed (governments, hospitals), as well as 

research grants, and small amounts from private donors and charitable organizations.  

To obtain an approximate estimate of the cost per call, the service’s annual budget was divided 

by their annual number of calls. The mean cost per call in the overall analysis was US$242 (SD 

$575) (€154, SD 365). However, there was a significant outlier, as a large program described in 

their survey that telephone consultations now represent a minority of their service, and they 

focus on information for physicians and clinic visits; therefore this program had a very small 

number of calls and a large budget. When this service was removed from the analysis, the mean 

cost per call was US$78 (SD $99) (€50, SD 63). This is a rough estimation, as indicated in Table 

3 a mean of 56% of service time is spent performing telephone counseling. 

2.3.4 Data Collection and Research 

2.3.4.1 North American TIS 

Seventeen TIS collected patient data. For all TIS that collected patient data, these data included 

the woman’s week of gestation, the date of the last menstrual period, and other details important 

to evaluating exposure risk (including history and indication for medication use, ultrasound 

status in the pregnancy, medical history, previous pregnancies and history of birth defects, other 

medication use, vitamin intake, cigarette use and street drug and alcohol use). Other information 

frequently recorded was NVP symptoms, paternal exposures, maternal occupation, and a 

summary of what information was provided to the caller. The state/province of the caller and 

what prenatal care had been provided were also often recorded. The address and contact 

information of the caller was sometimes recorded. Information regarding the newborn would be 

collected if the inquiry was regarding breast-feeding or if the mother and infant were being 

followed as part of a research project. For breast-feeding inquiries, information regarding the 

infant’s age, health and feeding habits were recorded.  Major and minor malformations were 

most often recorded for research purposes or for retrospective calls. Sources of this information 
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included maternal report and birth certificates. All but one TIS recorded these data in a 

computerized database using safeguarding techniques.  

The data gathered by TIS were used for research purposes. Six TIS reported contributing patient 

data towards collaborative OTIS projects and seven TIS reported using patient data for research 

published by their TIS as well as in collaborations with other groups such as the Center for 

Disease Control, state health departments and their hospital/university colleagues. Seven TIS 

reported that they do not regularly participate in research activities. 

2.3.4.2 International TIS 

Ten TIS were able to provide examples of research papers that had been published using follow 

up data. The proportion of TIS that followed up callers was significantly different between 

international TIS (88%) and OTIS (44%) (p=0.01). 

2.3.5 Knowledge Transfer Activities 

2.3.5.1 North American TIS 

All but one TIS counseled HCPs via the telephone. TIS also reported teaching and/or training 

other HCPs (14), medical students (seven), graduate students in specialties including genetic 

counseling, pharmacology, toxicology, and pharmacy (five), GCs and genetic counseling 

students (four), residents and fellows in specialties including genetics, obstetrics/gynecology, 

perinatology (three) and  pharmacists (two), university faculty (one), undergraduate students 

(one), and dental students (one). These teaching and training activities were mainly described as 

occurring through lectures, rounds presentations, rotations through the service, the production of 

newsletters and other education materials and conference presentations.  

In addition, 11 TIS reported making presentations to stakeholder groups. Stakeholder groups 

most commonly addressed were community organizations (by nine TIS), women’s health groups 

(seven), government agencies (seven), patient groups (four), hospital administrators (two), foster 

and adoption agencies (one), substance abuse agencies (one), occupational health specialists 

(one) and schools (one). 

TIS reported contributing to the base of scientific knowledge in this field. Of the nine TIS that 

reported publishing scientific papers, a median of 19 papers per TIS had been published (range 
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1-500). One service has been an extremely frequent publisher whose best estimate of published 

papers in the history of the program was approximately 500. When this outlier was removed 

from the data set the median became 13 (range 1-36). The Pearson correlation coefficient 

between the number of papers published and calls per week was r=0.90 (p<0.01). The Spearman 

correlation coefficient was ρ=0.55 (p=0.23). Nine TIS reported giving a median of seven poster 

presentations at conferences in the five-year period prior to the survey (range 1-500). Eight TIS 

reported giving a median of 12.5 oral presentations at conferences in the five-year period prior to 

the survey (range 1-500).    

2.3.5.2 International TIS 

A mean of 37% (SD 33) of calls received were from HCPs. Thirteen TIS reported participating 

in training activities for other HCPs, primarily through medical school courses, lectures, and 

workshops. Seven TIS reported making presentations to stakeholder groups. International TIS 

are active in research, with respondents reporting an average of 17 published papers in their 

group, as well as 5.5 posters and 20 oral presentations. International TIS reported publishing 

significantly more papers than the U.S. TIS in the subgroup analysis (17 vs. six, p=0.023).   

2.3.6 Additional Information 

2.3.6.1 North American TIS 

TIS were asked to rank the importance of alternative sources of information that a person might 

use in their region if they did not consult a TIS. Sources were ranked from one (least important) 

to five (most important). It was found that the most important alternative source of information 

was a GC (score of four or five reported by 13 TIS) or a family physician (score of four or five: 

reported by 12 TIS). Other important sources of information were internet (score of four or five: 

nine TIS), poison control centre (score of four or five: eight TIS), March of Dimes (score of four 

or five: seven TIS), community health centre (score of four or five: five TIS) and public health 

office (score of four or five: four TIS). Three TIS also listed pharmacists as an important source 

of information (score of four or five: three TIS). Although the internet was reported as an 

important source of information, several TIS commented that this only refers to particular 

websites offering high quality information. Thirteen TIS operate their own website. All TIS 

reported that they had not previously conducted a formal economic evaluation of their service.  
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2.3.6.2 International TIS 

International TIS were also asked to rank the importance of alternative information sources in 

their region. Family physicians were ranked as the most important source of information outside 

of TIS, followed by poison control centre, genetic counselor, and community health centre. One 

TIS also listed gynecologists and midwives as important information sources. Ten TIS operate 

their own website. Thirteen TIS reported that they had not previously conducted a formal 

economic evaluation of their service. 

2.4 Discussion 

2.4.1 Discussion of North American TIS Survey Data 

Although TIS have been operating for many years, this survey was the first formal evaluation of 

their practices. This survey highlights that the main goals of TIS are to correct misperceptions of 

risk, provide reassurance, prevent unnecessary termination and birth defects and educate other 

health care professionals on the complex teratology field. These services are generally staffed by 

a few trained professionals whose main activity is providing information and counseling via 

telephone. The number of calls received per week and participation in research activities varied 

widely.  

The finding that the service goal ranked highest was “correction of risk misperceptions and 

reassurance,” followed by “prevention of pregnancy terminations caused by risk misperceptions” 

is in keeping with the understanding that the majority of exposures during pregnancy are not 

teratogenic, yet provoke great anxiety in pregnant patients [8, 194]. This anxiety has been found 

to lead to terminations of otherwise wanted pregnancies in Canadian and Italian studies [37, 38]. 

The importance of changing risk misperceptions at TIS could also be indicative of hesitation on 

the part of physicians to provide strong reassurance following exposures due to uncertainty or 

fears of litigation. This theory is supported by the finding in this study that physicians are the 

primary referral source of callers to TIS, and by a previous study documenting that 91% of 

physicians who had consulted a TIS reported repeating the information they had received from 

the TIS to their patients verbatim [85]. A survey of medical professionals who had used a TIS 

found that 97% thought that it was a useful service [26].  A previous study found that 80% of 

retail pharmacists would be eager to take on more responsibilities counseling patients if an 
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independent high-performance information source such as a TIS were available [195]. Overall, 

the differences between ranked goals were small and in keeping with the original goals stated 

when OTIS was formed [9]. 

It was expected that the main counseling inquiry would be regarding medications and there was 

little variation in the types of inquiries across TIS. Previous studies have also found medications 

to be the most common inquiry at TIS in both North America and Europe, with other inquiries 

such as radiation, vaccination, infections, environmental agents, and substance abuse comprising 

smaller proportions of calls [26, 73, 196].   

There was a large variation in the number of full-time employees working at each TIS. The 

number of FTEs and calls per week were highly correlated. Many TIS indicated that they work 

with other HCPs in both clinical and research capacities and are also supported by students and 

volunteers. The amount of inter-disciplinary collaboration and training that occurs at TIS is 

remarkable; previous reports have also remarked on the overlap between numerous fields and 

services that is required to adequately perform teratology counseling [73, 197, 198]. The extent 

to which additional expert support was available may be dependent on the TIS’ location. For 

example, it may be easier to consult a staff pediatrician at no cost to the TIS if the TIS is located 

within a hospital, or to use students for labour and research if in a university setting. The 

majority of TIS are located in teaching hospitals, which likely facilitates collaboration and 

consultation. The difficulty in assigning costs to the external consultations is a limitation of the 

study and may lead to an underestimation of TIS costs. Questions regarding TIS in-house 

training practices were not asked, which would have been an important question to have included 

and could be investigated in future surveys.  

While physicians were found to be the primary source of referrals to TIS, referrals came from 

many sources, making targeted promotion campaigns a challenge. Similarly, a variety of groups 

are counseled by TIS, although the largest group is pregnant women (mean 46.8%).Women 

planning pregnancy were an average of only 7.1% of callers, perhaps reflecting the fact that 

approximately half of pregnancies are unplanned [199]. This proportion was slightly higher than 

the reported 3-5% of women callers to ENTIS who were planning pregnancy [4]. This report 

identifies opportunities for TIS to promote awareness of their services amongst professional 
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groups that may be under-utilizing them, such as lactation consultants (mean 1.2% of calls) and 

pharmacists (mean 4.3%).   

Follow-up of callers varies widely and this is likely due to constrained budgets and time. Follow-

up data are important to research and demonstrating program effectiveness. Therefore increased 

efforts to gather follow-up information may be necessary. It was a limitation of the survey the 

demographic make-up of callers was not ascertained, although many TIS may not have been able 

to share such information.   

There was variation in budgets, and five TIS were unable to report a specific budget, as 

separating TIS budgets from departmental and other research budgets was difficult. This 

demonstrates the overlap between clinical and research activities that occurs at TIS, as well as 

their multi-disciplinary nature. As TIS are generally part of a department or clinic service in a 

hospital or university, separating out cost items specifically devoted to TIS is a challenge. A 

minority of the budget estimates included capital and overhead, which are presumed to be 

absorbed by another department. Operational costs are also difficult to capture as some telephone 

counselors work from home. Methods of funding TIS and budget tracking varied. It has been 

previously noted that having fragmented sources of funding makes TIS vulnerable [198].  

It appeared that there were two main types of TIS: 1) services dedicated mainly to teratogen 

information counseling and staffed by full-time teratogen specialists and 2) services operated 

part-time by GCs as part of their overall clinic duties. Approximately half of the TIS had one 

FTE, and the TIS with one or fewer FTEs were generally staffed by genetic counselors. It is 

important to be aware that there are two main two service provision models in North America, 

and they might each have unique issues and challenges.  

The fee-for-service cost of a consultation with a family doctor in Ontario ranges from US $31.83 

for an intermediate consultation to US $56.79 for a full consultation [200]. The average cost of a 

pre-natal visit to a GC in the U.S. has been quoted as between $175 to $300 [201]. Both of these 

costs are from the payer perspective, and therefore do not include travel and productivity costs to 

the user. The median cost per call to OTIS of $42 compares favourably with similar services. 

This estimate, however, is limited by the fact that the budgets provided were comprised of 

different cost items (e.g. some include research expenses, and some do not), five budgets were 

not available, and the entire budget is not devoted to counseling practices (telephone counseling 
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took up a mean of 61% of service time, see Table 2). Any future TIS costing exercises will be 

limited by a lack of accurate budget data, and it is important to bring awareness to this issue.   

Data collection practices were mostly uniform and were similar to data collection methods 

described by ENTIS and the Council of Regional Networks for Genetic Services [198, 202]. It 

has been previously described how TIS are uniquely positioned to perform post-marketing 

surveillance of drugs [93, 203]. It is clear that research and education are a large part of TIS 

activities, yet there is room for increased research activity especially given that not all TIS 

participate in caller follow-up. There was variation across TIS in the amount of research 

performed, yet virtually all services contributed cases to collaborative studies facilitated by 

OTIS. The high correlation found between number of papers published and calls per week 

demonstrates the important connection between clinical and research activities at TIS.  

Education of other HCPs was the second most common work activity conducted by TIS 

following telephone counseling (Table 3). Continued education of other HCPs is an important 

TIS priority as well (Table 2), although many HCPs will still refer patients to TIS rather than 

provide recommendations themselves [85]. An evaluation of Doctorline, a medical information 

service for physicians, found that the most common types of inquiries to the service from GPs 

were regarding pharmacology [149]. This demonstrates that physicians need support in staying 

up-to-date in the constantly evolving and complex field of pharmacotherapy.  

2.4.2 Comparisons between North American and International TIS 
Survey Responses 

TIS provide counseling on a wide variety of issues, working with multi-disciplinary teams in 

different settings. While international and North American TIS have many similarities, there are 

a few interesting differences that may shed important light for the future of this medical 

specialty. With the exception of FAS prevention, service goals for all TIS were quite similar. 

Compared to North American TIS, TIS in international settings appear to have more 

homogeneous caller categories (primarily physicians and pregnant women) and inquiries 

(primarily medications). North American TIS were utilized by a wider variety of health 

professionals and were more frequently asked about non-medicinal exposures such as drugs of 

abuse, herbal products, workplace exposures, and alcohol.  
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In North America and internationally, services were offered in a variety of environments, 

departments, and involved a large and varying number of professionals. Both surveys 

demonstrated that TIS are staffed by a range of professionals with a variety of backgrounds. This 

is necessary in a complex field that draws on expertise in the areas of obstetrics, pediatrics, 

pharmacology, epidemiology, genetics, biostatistics, and others. This leads to the question: is 

there a preferred setting for TIS? TIS have been successful in numerous locations, but it may be 

necessary in the future to align with a particular department or health care setting in order to 

foster stability.  

There was no significant difference in budgets, number of staff, and length of calls; although the 

95% confidence intervals indicated that there may be slightly higher budgets and numbers of 

staff at international TIS. Internationally and in North America, analysis of costs had to be 

limited by the ability of TIS to provide accurate budgets, which can be mixed in with 

departmental budgets and amongst other programs and services. It will be important in the future 

for TIS managers and directors to accurately track their costs, as this is necessary to assess cost-

effectiveness. We found that telephone counselors working at international services were more 

often trained as medical doctors (MDs). It is likely that MDs might have higher salaries than 

normal staff. However, given that overall staff numbers are similar and staff salaries are the main 

expense in providing teratology counseling services, it is logical to expect that budgets would not 

be very different.  There was no difference in length of time per average consultation.  

Subgroup analysis revealed that international TIS received significantly more calls per week than 

TIS in the United States. The reasons for this difference are unclear. It has been previously noted 

that within ENTIS, there is a large variation in consultations by TIS compared to birth rates. 

Using birth rate data and the number of consultations performed each year by TIS, it has been 

found that the rate of TIS consultations per births varied 10-fold between TIS, from 0.012 to 0.14 

[93].  Potential reasons for this variability have been suggested, and may include multiple 

consultations, differences in public awareness and risk perception, and more awareness of 

women and HCPs about the service. A recent report by a TIS in Brazil that was not included in 

this survey stated that in a four year period of operation, they received approximately one call 

per day [204]. Calls were reported to generally last 15 minutes, so it is possible for one counselor 

to handle several calls in a day. It is important for TIS to be aware of their call volumes and take 

steps to ensure they are being adequately utilized. 
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Another notable difference between North American and international programs was the level of 

participation in research and follow-up of patients. International TIS produced significantly more 

research papers and oral presentations, and had nearly complete follow-up of callers leading to 

significant research databases. ENTIS has standardized data collection procedures, which 

facilitates pooling of data [4]. Such observational databases are of vital importance to assessing 

drug safety and effectiveness during pregnancy, given that there is a paucity of such data. Recent 

efforts by the U.S. Food and Drug Administration (FDA) to improve drug labeling have called 

for pregnancy exposure registry information to be included in labels whenever possible [205], 

and TIS may be able to play an important role in providing pregnancy registry data.  In North 

America, it appeared that the programs that had higher participation in research were often larger 

and received more calls per week [190].  

Comparisons between health care programs in the U.S. and other industrialized nations must take 

into consideration the different health care systems and their funding structures. The U.S. 

provides much of its health care through private health insurance plans, however 18% of 

Americans currently lack health insurance [206]. Caller identities and the nature of their calls 

may be affected by the type of access available to prenatal care. It has been found that in 

countries with universal health care, women start prenatal care earlier yet have fewer prenatal 

visits over the course of the pregnancy [207]. The effect of differences in prenatal care on the 

utilization of TIS is unknown. It was interesting that counseling practices in terms of anxiety 

reduction varied, as international programs were significantly less likely to report assessing risk 

perception and anxiety. Reasons for this are unclear. 

Further differences exist between the U.S., where the majority of North American TIS are 

located, and Europe, where the majority of international surveys were obtained. The attitudes of 

the medical community towards alcohol use during pregnancy are different, with Canadian and 

American physicians routinely advocating complete abstinence from alcohol during pregnancy, 

while their counterparts in the UK may advise that perhaps one or two drinks per occasion per 

week is acceptable [208]. This attitudinal difference likely explains the significant differences 

found between percentage of calls related to alcohol, and the rating of FAS prevention as a 

service goal. Additionally, in North American society FAS is more common in Native 

populations, which are not present in Europe [209]. There are also differences in the litigiousness 

of European and American societies that may affect the way physicians prescribe medications to 
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pregnant and lactating women [210]. American society is generally viewed as more litigious, 

largely due to differences in incentives; in the U.S., each party pays their own legal fees, whereas 

in Europe the loser pays the winners’ legal fees, which is seen as a strong disincentive for legal 

action [211]. 

2.4.3 Limitations 

The survey of international TIS was limited by less than complete participation. Six programs 

declined participation. ENTIS reported 28 members in 2002 [202], and 33 members in 2005 

[93]. Only those TIS with representatives attending the 2007 ENTIS meeting and those with 

previous connections to the authors were contacted. It is possible that there are other TIS that are 

not known to us. Any conclusions drawn from this survey and comparisons to the North 

American survey results are limited by the small sample sizes available.  

2.5 Conclusions 
This survey found that presently few staff and little infrastructure are available to provide 

teratology information to HCPs and the public. A representative North American TIS would 

have 1-2 employees, performing counseling, research, educational and administrative duties. 

Based on the expectation of professional salaries for these employees, it appears that the main 

cost driver for these services is employee salaries, with little money being required for overhead. 

This makes intuitive sense given the structure and process by which the information is provided. 

The cost per telephone consultation compared to other health care services, such as family 

physicians and GCs, was low.   

These survey results offers TIS the first ever opportunity to compare practices. While many 

aspects of services are similar, important differences exist. Inquiries to international programs 

appear to be more narrowly focused, with many calls coming from physicians regarding 

medications, while in North America there was a wider spread amongst the types of health care 

professionals utilizing the service. The nature of inquiries to OTIS more frequently regarded 

social issues, including adoption and addiction. Services everywhere could improve tracking of 

budgets. Knowing program costs is a vital first step in determining cost-effectiveness in cost 

constrained health care systems. Similar proportions of programs, both internationally and in 

North America, were unable to provide budget estimates, and available budgets varied in terms 
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of what cost items were included. Follow-up of patients is an important area where North 

American programs could improve. Increased patient follow-up leads to increased opportunities 

for research, which serves both to improve knowledge in the field as well as raise the profile of 

the programs within the medical and academic communities. TIS have emerged in multiple 

settings with varying staff, which provides the programs with a richness of expertise, however in 

future it may be important to consider if there is a preferred site for TIS and if standardized 

training for staff could or should be provided. 

Based on these survey findings, it can be recommended that TIS continue to expand their follow-

up and research activities. These activities are correlated with service growth and will increase 

knowledge of TIS amongst researchers and health care professionals. A toll-free national inquiry 

line is now available in North America, however optimal service delivery will require stable 

funding. It will be important to critically assess the economic benefit of TIS to recognize their 

potential value to the population, similar to poison information services and genetic counseling. 

Increased dialogue between TIS will lead to sharing of best practices and improve the ability of 

these important programs to support women and health care providers.    



56 

 

3 Chapter 3: Discrete Choice Experiment to Assess 
Public Preferences and Willingness to Pay for 
Teratology Counseling During Pregnancy 

3.1 Introduction 

3.1.1 Overview 

A need exists for experts to help interpret limited and conflicting data regarding the safety of 

exposures to potential teratogens during pregnancy to members of the public, as medication 

labeling systems are considered inadequate and many health professionals lack confidence 

advising in this area [65, 75, 77, 85]. The best method of delivering such teratology counseling 

services is currently unknown. 

Discrete choice survey methods were used to determine public preferences and willingness-to-

pay for teratology counseling services. This survey methodology enables the deduction and 

quantification of preferences through the assessment of trade-offs made between attributes. 

Discrete choice experiments (DCEs) are one method of eliciting preferences, a field of study 

more broadly termed conjoint analysis (CA). In a DCE, survey respondents are asked to choose 

between two service scenarios described by relevant characteristics or attributes, and respondent 

choices reveal preferences for service attributes. When cost is included as an attribute, 

willingness to pay (WTP) can be estimated.   

DCEs have traditionally been used in the fields of marketing, psychology, and transport research, 

and have recently been utilized in health care assessments with increasing frequency [169]. 

DCEs are a stated preference (SP) method. Revealed preference (RP) methods evaluate 

preferences by observing consumer behaviour. For example, if a person buys an orange rather 

than an apple, it is observed that the preferred fruit is orange. RP methods, however, are not 

useful for estimating preferences when a market for the good does not exist [165]. They do 

provide an accurate depiction of real life behaviour, whereas SP methods are hypothetical. Both 

RP and SP methods have advantages and disadvantages [212]; an SP approach is most suited to 

valuing the benefits of telephone-based health information intervention. Another SP method is 

contingent valuation (CV). In a CV study, survey respondents are asked directly what they would 

be willing to pay to obtain a benefit [165]. An advantage of a DCE over a CV study is that in 
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addition to estimating WTP, DCE provides information regarding preferences for specific 

service attributes. Knowledge of preferences for attributes can be used to inform service design. 

WTP for non-health attributes such as the process of care may also be estimated using SP 

methods.  

3.1.2 Hypothesis and Objectives 

It was hypothesized that the quality of the information and counseling provided would be the 

most important service attribute. There were no specific hypotheses about the directions of 

preferences for the other attributes that were assessed. There were four specific objectives of the 

DCE:  

1. To determine public preferences for attributes of teratology counseling. 

2. To determine the relative importance of the defined attributes. 

3. To determine if demographic characteristics of the public such as age, income, education, 

ethnicity, and number of children influence preferences.  

4. To estimate WTP for TIS for use in a subsequent cost-benefit analysis.  

3.2 Methods 
As previously described in sections 1.10 and 3.1.1, a DCE is a survey in which respondents are 

asked to choose their preferred scenario from a set of scenarios described by specific attributes 

[165]. There are five key steps in performing a DCE:  

 1. Selection of attributes and levels;  

 2. Selection of experimental design;  

 3. Pilot testing of the survey instrument; 

 4. Measurement of preferences;  

 5. Data analysis [165, 213].   

A detailed description of each of these steps follows in this section. 



58 

 

3.2.1 Selection of Attributes and Levels 

Attributes and levels were selected in a multi-stage process. First, a literature review of DCEs in 

the field of women’s health and pregnancy was conducted to determine previously identified 

attributes of importance and relevance. Second, a list of potential attributes was generated. This 

list was brought to three focus groups, where the list was rated and other potential attributes were 

discussed. Finally, the focus group discussions were analyzed and attributes and levels were 

selected for pilot testing.   

3.2.1.1 Literature Review of Discrete Choice Experiments in Women’s 
Health and Pregnancy 

One part of the approach to generating attributes and levels was to examine previously identified 

attributes of importance in women’s health care services. As there is little research in the area of 

preferences for teratology counseling, a more general approach to the literature search was 

adopted. A search of the literature in the PubMed database was conducted. There was no time 

restriction. The following search terms were entered in different combinations: “discrete choice 

experiment,” “conjoint analysis,” “women’s health,” “pregnancy,” and “teratology.” The search 

revealed 19 previous studies that used DCE methods in the context of women’s health and 

pregnancy. A summary of those studies is provided in Table 7. 
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Table 7: Discrete Choice Experiments Evaluating Women’s Health Services 

Reference Topic Attributes Survey 
Respondents 

n

Ryan 1997 
[214] 

Miscarriage 
management 

Level of pain; time in hospital for 
treatment (tx); time to return to 
normal household activities after 
tx; cost to you of tx; 
complications following tx 

Participants in a 
RCT comparing 
surgical & 
medical 
management of 
miscarriage 

196

Ryan 1999 
[169] 

In vitro 
fertilization 

Chance of having a baby; follow-
up support; wait list time; staff 
continuity; cost; staff attitudes 

Prior patients at 
an Assisted 
Reproduction Unit

331

San  
Miguel 2000 
[215] 

Menorrhagia 
treatment 

Nights in hospital after 
intervention; time to return to 
normal activity; chance of 
complications; probability of re-tx 
with conservative surgery; 
probability of re-tx with 
hysterectomy; cost 

Female hospital 
workers 

146

Longworth 
2001 [216] 

Intra-partum 
care 

Staff continuity; delivery 
location; pain relief available; 
participation in decision-making; 
probability of transfer during 
labour 

Women attending 
a maternity unit 

257

Hundley 
2001 [217] 

Intra-partum 
care 

Timing of meeting midwife; pain 
relief available; monitoring 
available; room appearance; 
medical staff involvement; 
involvement in decision-making 

Women using 
midwife services 
who are at low 
obstetric risk  

301

McKessock 
2001 [218] 

Laparoscopic 
sterilization 

Amount of written information; 
who is consulted; wait time; 
travel costs 

Women 
undergoing 
sterilization 

232

Taylor 2003 
[219] 

Induction of 
labour 

Administration method; setting; 
time from induction to delivery; 
pain level; delivery type; cost 

Pregnant women 
attending public 
antenatal clinics 

340

Bishop 2004 
[220] 

Down’s  
syndrome 
screening 

Time in weeks (of test); detection 
rate; risk of miscarriage 

Pregnant women 
& HCPs 

389 

Ryan 2005 
[221] 

Pre-natal testing Level of information; # of days 
wait for results; cost 

Pregnant women  40

Christofides 
2005 [222] 

Services after 
rape 

Travel time; HIV prophylaxis 
availability; # of returns to 
hospital; medical examination, & 
counseling skills; provider 
attitude  

Half were post-
rape patients, half 
were community 
volunteers 

319

Lewis  2006 Pre-natal testing Gestation time in weeks (of test); Women, HCPs at 632
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[223] accuracy; risk teaching hospital 
Hall 2006 
[224] 

Genetic carrier 
testing 

Test recommended by Dr; 
individual/couple risk assessment; 
test location; false negative 
chance; results wait time; cost; 
risk of being a carrier; risk that 
affected child has mild symptoms; 
proportion of people like you that 
have been tested 

Community 
sample & 
Ashkenazi Jews 

471

Wordsworth 
2006 [225] 

Cervical cancer 
screening 

Time between smears; time to 
results; chance of recall; chance 
of abnormality; chance of dying 
of cervical cancer; cost  

Community 
sample of women 

641

Basen-
Engquist 
2007 [226] 

Cervical cancer 
screening 

Pain; time of results & tx; 
specificity; sensitivity 

RCT participants 
(optical 
spectroscopy 
for dx of cervical 
dysplasia) 

906

Seston 2007 
[227] 

Emergency 
hormonal 
contraception  
(EHC) services 

Opening hours; medical staff 
seen; cost; wait time for 
appointment; privacy of 
consultation; staff attitudes 

Women attending 
contraceptive & 
sexual health 
services 

269

Petrou 2008 
[228] 

First trimester 
miscarriage 
management 

Time spent at hospital for tx; pain 
level; # of days bleeding after tx; 
time to return to normal activities; 
cost; chance of complications  

Pregnant women 
in 1st trimester 

1198

Pitchforth  
2008 [229] 

Intrapartum 
Care 

Care provider; pain relief 
available; travel time 

Women who had 
recently delivered 

877

Bijlenga 
2009 [230] 

Delivery in 
moderate risk 
pregnancy 

Maternal health antepartum; time 
from diagnosis to delivery; 
delivery process; maternal 
outcome; neonatal outcome 

Community 
volunteers 

97

Pavlova 
2009 [231] 

Home vs. 
hospital birth 

Assistance during birth; birth 
setting; influence on decision-
making; pain-relief tx; place of 
delivery; transfer during birth 

Nulliparous 
pregnant women 

78

Kruk 2009 
[232] 

Location of 
delivery 

Distance; cost; provider type; 
provider attitude; drugs & 
equipment; free transport 

Community 
sample of women 

1203

The attributes of importance identified by these studies will be summarized, as will their study 

designs. A description of those studies that included WTP is provided in Table 12.  

One of the first rigorous DCEs in the area of health was a study assessing women’s preferences 

for different modes of miscarriage management. It was found that there was a general preference 
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for surgical management rather than medical management (Ryan 1997) [214]. The identified 

studies were also reviewed for their methodological approaches and recruitment success. In the 

miscarriage study, respondents were asked to make a discrete choice between two service 

scenarios. The survey was conducted by mail, with 33% of the mailed questionnaires returned. 

Income level affected both WTP and preference for time spent in hospital (women with higher 

income levels wanted to spend less time in hospital) [214]. The study concluded that CA 

methodology is a useful tool for estimating WTP and utilities [214]. 

The process of care can sometimes be as important as the outcome of care. Preferences have 

been assessed for both health and non-health outcomes amongst men and women undergoing in-

vitro fertilization (IVF) (Ryan 1999) [169]. A satisfaction questionnaire was mailed to 1146 past 

IVF users; the 446 people who responded were then mailed the discrete choice survey, and 331 

usable surveys were returned. Previous economic evaluations had calculated WTP per live birth, 

while the goal of this DCE was to determine what non-health attributes were valued by patients 

in the IVF process. It was found that good staff attitudes were valued more than a 6% increase in 

the chance of taking home a baby, and that continuity of care was valued at slightly more than a 

2% increase in the chance of taking home a baby [169]. In a study particularly relevant to 

counseling services, a study of women’s preferences for the provision of emergency hormonal 

contraception (EHC) found that respondents prioritized privacy and visiting a service where they 

would be treated in a sympathetic and non-judgmental manner (Seston 2007) [227]. Women’s 

preferences for counseling services after rape are to have availability of HIV prophylaxis 

treatment and a sensitive health care provider; these were valued more than travel time 

(Christofides 2005) [222]. 

HCPs and patients may have different preferences.  A comparison of patient and HCP 

preferences for attributes of prenatal screening for Down’s syndrome found that women and 

HCPs valued the detection rate of screening tests similarly; however, HCPs valued timing of 

prenatal tests and risk associated with the subsequent diagnostic test more than women. (Lewis 

2006) [223]. Compared to HCPs, women would wait longer and accept a greater decrease in 

detection rate for a test if it was safer [223]. In a non-pregnancy context, it was found that 

patients placed a greater value on prognosis information in cardiac risk assessment compared to 

physicians [177]. 
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As previously discussed in section 1.4, methods of economic evaluation that only value health 

state improvements or QALY gains may be under-valuing the multiple dimensions of health 

care, such as information or reassurance [177, 233]. In a WTP study involving pregnant women, 

it was found that 26% of the value attached to an ultrasound test was related to information 

having no decisional prognostic significance, and 37% of the value related to information useful 

to the patient but not the doctor [233]. This study also found that women were willing to pay 

USD $706 on average for an ultrasound in a normal, uncomplicated pregnancy, to obtain only 

seven items of information (limited to health of baby, health of mother, due date, twins, sex, 

image, and snapshot) [233].  

These studies demonstrate that taking account of patient preferences is an important part of 

planning service provision, that patients place a high value on information even if it does not 

have a direct impact on prognosis or on health outcomes, and that patient preferences may differ 

from those of their HCPs. These preference studies were mainly completed in European settings, 

therefore these preferences may not be generalizable to other jurisdictions. Common attributes 

amongst the 19 studies are presented in Table 8. 

Table 8: Common Attributes in Discrete Choice Experiments of Women’s Health Services 

Attribute # Studies
Waiting/travel/treatment time 13 
Cost 11 
Pain level/treatment available  8 
Procedure success/accuracy 6 
Type of medical staff seen  5 
Setting 4 
Staff attitudes 4 
Continuity of care 3 
Involvement in decision-making 3 
Chance of complications 2 

Preferred attributes included non-judgmental and positive staff attitudes, privacy, continuity of 

care, and participation in decision-making. Collectively, these studies demonstrate that the 

processes of care as well as the outcomes of care are important in maternal health services, 

particularly staff attitudes and sensitivity. These findings were used to inform the selection of 

attributes for pre-testing in the focus group discussions.  
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3.2.1.2 Pre-selected Attributes for Focus Group Testing 

In selecting the attributes for the discrete choice survey, it was considered that the primary 

alternative source of information would be a family physician consultation. This assumption was 

based on two previous surveys that demonstrated that telephone health line users would most 

commonly consult a family physician if the telephone service was not available. Family 

physicians were also listed as the most important alternative source to TIS in the survey of TIS 

(chapter two). In a survey of users of a  telephone nursing service, approximately one third of 

callers reported they would have otherwise visited a general practitioner (GP) if the service were 

not available [150]. Similarly, 60% of callers to a rheumatoid arthritis nursing line stated they 

would have visited a GP if the service were not available [151]. An Australian survey found that 

GPs were the most frequently used formal source of information about using medications during 

pregnancy [234]. Awareness of TIS may be low. It is therefore reasonable to expect that a 

woman would consult her family physician with a drug safety question as the front-line HCP. It 

is acknowledged that pregnancy may result in different health care behaviours, potentially 

limiting the survey’s generalizability. It is possible other avenues of information would be used, 

such as consulting pharmacists or internet searches. A doctor’s visit was selected as this is 

generally considered to be the gold standard source of health care information and was therefore 

thought to be the optimal service comparator. 

Based on the findings of the literature review and a consideration of the main differences 

between TIS and physician services, five attributes were initially considered for evaluation. The 

attributes and their rationales are described below. 

 Attribute 1: Person you contact 

It is unknown whether a woman would prefer speaking with her physician, any physician, or a 

non-physician who is an expert in the field of teratology. A previous study of primary care 

preferences found that seeing one’s own GP was preferred over seeing a health care team 

consisting of doctors and nurses only by older and very sick respondents [235]. Another study of 

GP after hours care found that respondents were indifferent to whether the doctor was their own 

regular doctor or another family doctor [236]. The framing question in that study was of an 

emergency situation where a child had respiratory distress, so the importance of whether the 
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doctor is someone known to the patient may vary depending on the urgency of the medical 

situation. A study of preferences for EHC services found that women preferred to see a nurse or 

doctor rather than a pharmacist [227]. Two studies of primary care preferences (one regarding 

treatment of a minor illness, and one regarding out-of-hours care) found that people were willing 

to wait longer to see a doctor versus a trained nurse, however in one study many respondents 

were happy to see a nurse if other aspects of the consultation were improved [237, 238]. 

Perceived skill of the provider was the most important attribute in determining patient 

satisfaction in one study [239]. 

A study of preferences for continuity of care in family practice found that patients were willing 

to see unfamiliar practitioners for minor familiar symptoms, however if they were consulting for 

a new unfamiliar condition, they were willing to trade several days of waiting time to see their 

regular care-giver [240]. A survey of liver transplantation patients found that they were willing 

to trade a reduction in treatment success for continuity of care with the same staff [241]. A 

similar finding was obtained in the DCE of IVF [169].  

 Attribute 2: Method of contact 

It is unknown if there is a benefit to speaking to a HCP in person or if the same information can 

be adequately communicated by telephone. A study of patient preferences for HIV testing found 

that respondents had lower preferences for in-person information counseling compared to 

reading a brochure containing the same information [242]. Anonymity may be important when 

dealing with sensitive information. On the other hand, human interaction may be an important 

part of a counseling experience. 

 Attribute 3: Time you wait to receive information 

Several previous studies have found that patients value shorter waiting times [213, 218, 225, 227, 

241-243]. This is also one of the more obvious differences between TIS and physician care. The 

extent to which survey respondents would be willing to trade waiting time for other counseling 

attributes is unknown. 

 Attribute 4: Cost to you  
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Defining the cost attribute is a challenge when surveying Canadian respondents, for whom the 

majority of health care is paid for by government sources. Primary care is almost entirely 

covered through national insurance paid for by taxes, whereas other benefits, particularly vision, 

dental, and pharmaceuticals, are largely paid for by employer-provided insurance with co-pays 

(REF). Previous studies have determined, however, that Canadians are willing to pay for health 

care out of their own pockets. WTP has been evaluated in Canadian settings for diverse health 

services including Alzheimer’s medications [244], choice of treatment locations [245], inhaled 

insulin devices [246], wait time reduction for cataract surgery [247], and medication adverse 

event reductions [248]. A comparison of WTP for reductions in risk of death between Canadian 

and U.S. respondents did not find a statistically significant difference between the two settings, 

so it is possible that differences between the two countries may be small [249]. Cost did not 

influence choices in the study of preferences for EHC services (Seston 2007) [227].  

 Attribute 5: Helpfulness of information provided 

Whether or not the information provided addresses the drug safety question adequately is of 

crucial importance. Health care quality has been ranked as more important than access to care in 

a Bulgarian study [250]. Correctly defining attributes related to the quality of counseling and 

aspects of the health provider relationship may be difficult, as there are many features whose 

definitions may overlap. For example, an attribute related to helpfulness may be whether or not 

the counselor listens to the questions being asked. One study found that whether the doctor 

listened was the most important attribute in choosing primary care [236]. Similarly, “being able 

to talk to your doctor” was chosen as the most important attribute in the doctor-patient 

relationship [251]. An evaluation of GP consultation experiences found that “larger increases in 

utility were associated with changes on ‘doctor listens’ attribute, followed by easily understood 

information, a shared treatment decision, more information and longer consultation.” [252] In the 

EHC study, women were willing to pay a mean of £25 to be seen by a staff member who was 

sympathetic and non-judgmental rather than a staff member who was non-sympathetic and 

judgmental [227].   
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3.2.1.3 Focus Group Testing 

Focus group discussions are an appropriate and oft-used method for aiding the development of a 

research instrument [253]. Focus groups provide rich qualitative, experiential data that can be 

used to explain and describe choice behaviour. Such personal accounts are particularly important 

in generating attributes for a DCE. As only a small number of attributes are generally used, 

determining the most pertinent ones is a very difficult task. As previously mentioned, the 

preferences of HCPs may be different from patients or the public at large, therefore focus group 

discussions with community volunteers are of particular importance, especially for evaluations 

such as this where the intervention is a public good. Using focus group inputs helps to root the 

study within community values. 

3.2.1.4 Recruitment of Focus Group Participants and the Consent 
Process 

Three focus group discussions were conducted: one with Motherisk staff, one with Motherisk 

users, and one with women of child-bearing age. The recruitment strategies for each group are 

described below. These three groups were selected in order to provide a cross-section of opinions 

with varying degrees of experience with TIS and physician services. Motherisk staff may offer 

their own personal perceptions as well as relay the comments of patients they have counseled. 

Motherisk users may have unique experiences of the service value. Similarly, women who have 

not used Motherisk may offer more insight into the benefits of physician services, or into 

attributes that are not intrinsic to either TIS or physician care. Using three focus groups helped to 

elicit views from a broader representation of the target user population. 

The focus group discussion with Motherisk staff was conducted during the working day. 

Motherisk users were recruited from the general Motherisk line over a two day period. After 

counseling, callers whose calls had been completed (i.e. were not booked to attend the clinic for 

a follow-up appointment) were asked if they would like to volunteer to participate in the focus 

group and were contacted by the research coordinator (RH) if they agreed. The non-users were 

recruited from an ongoing study on folate supplementation that required them to visit Sick Kids 

regularly for 30 weeks. The research coordinator for that study asked participants if they would 

be interested in participating in a focus group discussion. Those who were interested were 

contacted by RH. A $20 gift certificate to Chapters book stores was provided to all focus group 
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participants (except for the Motherisk counselors, who participated during their paid working 

hours). Refreshments were provided for the discussion (i.e. drinks, light snacks). A summary of 

focus group participants and dates is presented in Table 9.  

Table 9: Focus Group Details 

Participants n Mean Age Session Date
Motherisk Counselors 5 women 33 (missing 2 values) Nov. 13, 2007
Women of Child-Bearing Age 2 women 40 Dec. 20, 2007
Motherisk Callers 4 women, 1 man 35 Jan. 31, 2008

All focus group participants were asked to complete two consent forms: one regarding 

participation and one regarding audio-taping the discussion (provided in Appendix 5 and 6). The 

focus groups consisted of 2-5 participants. There is no formal method for calculating sample 

sizes for focus groups, as sample size should be informed by the specific research objectives and 

may vary from study to study [254]. In general, a size of 3-7 participants is considered 

appropriate [254]. It has been suggested that three to four groups are generally required to reach 

the point of saturation [253]. 

3.2.1.5 Focus Group Discussions and Activities 

The focus group discussions were facilitated by RH. Each discussion took approximately one 

hour.  The format was an open-ended discussion. The question guide used to facilitate the focus 

group discussions is provided in Appendix 7. The focus group participants were asked what they 

think are the values and benefits of TIS and physician care, what framing questions would be 

most appropriate in reflecting these values and benefits (i.e. is exposure to an anti-depressant an 

appropriate choice for evaluation), what attributes are most important and what levels and ranges 

of levels are reasonable, with particular attention paid to the issue of WTP. Participants were 

asked what they would be willing to pay for a consultation if the government or insurance did 

not cover it, and if they would be able to assess this cost without also considering work-related 

costs (e.g., time lost from work, vacation or sick leave) and transportation costs (i.e., parking, 

gas, and/or public transportation fares). The questions regarding WTP were not intended to 

generate usable estimates but only to identify plausible ranges of levels for the DCE. 

Discussion was initiated with the open-ended question “What are some features you feel are 

important when asking questions about using medications during pregnancy?” Following the 
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open discussion, participants were presented with the previously defined attributes and were 

asked about their appropriateness based on their own experiences, thoughts, and observations. 

The first focus group was presented with an attribute rating sheet of six potential attributes, 

including the five initially defined attributes (person you contact, method of contact, time you 

wait to receive information, cost to you, and helpfulness of advice provided) and cost. After the 

first focus group discussion, additional potential attributes were added to the attribute rating 

sheet. New attributes were also added after the second focus group session as they emerged from 

the discussion. Participants were asked to rate each attribute’s importance on a scale from 0 to 

10. The attribute rating form is presented in Appendix 8.  

3.2.1.6 Focus Group Analysis 

A formal evaluation of the focus groups was not performed (e.g. grounded theory analysis). 

Rather, transcripts of the discussions were read by the study coordinator (RH) and examined for 

recurrent themes. When a point was made that was highly supported by other group members, or 

appeared to be relevant, it was coded in a particular highlight colour representing a theme. Eight 

common themes emerged from the discussions, coded as Trust, Convenience, Specialization, 

Training, Cost, Compassion, Integration with other services, and Types of questions. All three 

focus groups emphasized that the accuracy of information provided is very important, as is 

speaking with someone who is highly specialized in this area (Specialization and Training 

themes). Participants stated repeatedly that they did not mind if the information came to them 

from a physician or another health care professional as long as they had adequate training 

(Training). Other important features were speaking with someone who is empathetic, calm and 

doesn’t rush you (Compassion). The idea of anonymity had two dimensions: on one hand, people 

wanted to speak with someone who had knowledge of their medical history. On the other hand, 

people appreciated the anonymity provided by the telephone and felt that this allowed them to 

ask “silly” questions that might otherwise be embarrassing (Trust). The immediacy of asking a 

question at a telephone-based teratogen service as opposed to going to a doctor’s office was seen 

as an important benefit; the difficulty of obtaining an appointment with a doctor was emphasized 

(Convenience). 

The results of the zero to ten ratings of the attributes are presented in Table 10. The groups were 

too small to make statistical comparisons between them. Overall, the scores appeared similar, 



69 

 

however it was noted that the women of child-bearing age group gave IP’s knowledge of your 

personal medical history a median rating of 9.5 whereas the Motherisk caller group gave that 

attribute a median rating of 7. This attribute was not evaluated by the Motherisk counselors. 

Table 10: Attribute Rating by Focus Group Participants 

Attribute Mean Score* SD n
Helpfulness 9.9 0.3 12
Trust in IP (Information Provider) 9.6 0.8 7
Education of IP 9.4 0.8 7
Specialization of IP 9.0 1.8 7
Able to provide specific research study data on topic of interest 8.6 2.1 5
Time available for consultation 8.0 0.6 7
Ease of follow up 7.9 1.5 7
Waiting time for counseling 7.8 2.0 12
IP’s knowledge of your personal medical history 7.6 1.7 7
Cost (willingness-to-pay) 6.8 2.2 12
Person (physician vs. other)  6.8 2.4 12
Method (face-to-face vs. telephone) 5.5 2.7 12

*On a scale from zero to ten (0=least important, 10=most important). 

Extensive attention was paid to the WTP ranges suggested by participants (Cost) and to the 

framing of this attribute, given that Ontarians do not generally pay at the point of care. WTP 

ranges were extracted from the transcripts and are summarized in Table 11.  

Table 11: Willingness-to-Pay Ranges from Focus Groups 

Inter Quartile Range Willingness-to-Pay  
(CDN $) 

Minimum 10 
25th percentile 22 
Median 40 
75th percentile 63 
Maximum 100 

The WTP ranges were in keeping with costs of telephone consultations available in the U.S. One 

physician bills from US$15 to $22 for five minute increments [255]. TelaDoc, a Dallas-based 

company that offers medical consultations by telephone, charges US$35 per call plus a nominal 

monthly membership fee [256]. Doctor on Call is another U.S.-based service, mainly paid for by 

employee health plans, and costs $10 per month for an uninsured family [257]. Another 

reference quoted a price for physician telephone consults of US$50 [258]. A summary of the 

previous DCEs of women’s health that have incorporated WTP is presented in Table 12. In these 
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studies, women were willing to pay to avoid complications, pain, to reduce waiting/treatment 

time, and to see a sensitive staff member. These studies took place in the UK and Australia, so 

these ranges may not be applicable to North American settings. 

Table 12: Literature Review of Willingness-to-Pay for Attributes of Women’s Health 

Services 

Reference Topic Attribute WTP 
(£)

WTP
(US$)*

Avoid complication 492 974
Reduce pain 231 457

Ryan 1997 [214] Miscarriage 
management 

Reduce time in hospital 125 248
Ryan 1999 [169] In-vitro fertilization Seen by staff with positive 

attitude  
1227 2430

San Miguel 2000 
[215] 

Menorrhagia treatment 1% reduction in complication 
chance  

132 261

1 hour reduction in time from 
induction to delivery 

25 55 
(ASD)**

1% reduction in epidural 
chance 

9 20 
(ASD)**

Taylor 2003 
[219] 

Vaginal gel for labour 
induction 

1% reduction in cesarean 
section chance 

41 90 
(ASD)**

Ryan 2005 [221] Pre-natal diagnostic 
testing 

1 day reduction in wait time 
for results  

18 36

1% reduction in chance of 
recall due to inadequate sample 

5 10

1 week reduction in wait time 
for results 

10 20

Wordsworth 
2006 [225] 

Cervical cancer 
screening 

1% reduction in chance of 
dying from cervical cancer 

51 101

Seen by sympathetic & non-
judgmental staff  

25 50Seston 2007 
[227] 

Provision of 
emergency 
contraception  Seen privately 20 40

*Exchange rate of £1=$1.98 was used. 
**Australian Dollar; exchange rate of $1 ASD = £0.461 was used 

3.2.1.7 Final Selection of Attributes and Levels for the Pilot Study 

Attributes and levels were selected based on the identified themes in the focus group discussions, 

the literature review findings, the numerical ratings of attributes and WTP ranges provided by 

focus group participants. Table 13 provides the attributes and levels used in the pilot survey.  
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Table 13: Attributes and Levels Used in the Pilot Survey 

Attribute Level 1 Level 2 
Training of the 
information 
provider 

Counselor with specialized 
training in use of medications 
during pregnancy only 

Family doctor with general health 
training 
 

Method of contact 
and waiting time 

Make an appointment and meet 
with the information provider in 
person in 3 days 

Call a telephone service and receive 
the information within 30 minutes 

Knowing the 
information 
provider 

You have had contact with the 
information provider before and 
they will know your medical 
history 

You have never had contact with  the 
information provider before 
 

Trust in skills of 
the information 
provider 

You have trust in the skills of the 
information provider 

You know nothing about the skills of 
the information provider 

Helpfulness of 
information 

Enough information has been 
provided that you feel your 
question has been answered to 
your satisfaction 

Some information has been provided 
to you but your question has not 
been completely answered to your 
satisfaction 

Cost Level 1: $10, Level 2: $50, Level 3: $90 

Most of these attributes were similar to those pre-selected for testing in focus groups, however 

the “knowing the information provider” was one that emerged as important through discussion 

and examination of the literature (Trust). Trust was the most highly valued attribute in a study of 

preferences for non-health attributes of the GP experience [259]. Another study found that 

patients were willing to wait longer to see a medical practitioner familiar with their case [240]. A 

theme from the focus group that was not carried forward was Integration with other services. 

What the focus group participants were saying in relation to this theme was that counseling by 

TIS would be improved by a better feedback loop between the TIS, physicians and pharmacists, 

and that they would like their consultation with Motherisk to become part of their medical record 

so that their medical team was aware of the advice they had received. While this is an important 

piece of information of which to be aware, it is perhaps not as relevant to the program evaluation 

as the other attributes and would be difficult to express as an attribute. Sharing of medical 

records is an important part of care that could overall be strengthened in Canada, and hopefully 

improvements in digitization of records will help to remedy this problem. This attribute was 

mainly raised in the focus group discussion with Motherisk users which was the last one held, so 

it was not included in the attribute rating form.     
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3.2.1.8 Other Issues in the Design of the Survey Instrument 

3.2.1.8.1  Framing the Survey Question 

Respondents were asked to imagine that they are a newly pregnant woman (or partner of a newly 

pregnant woman) who would like more information about using an anti-depressant during the 

pregnancy. The use of anti-depressants during pregnancy remains controversial [196]. Their 

appropriateness for use during pregnancy is debated both in the media and the scientific 

community [260, 261]. In the focus group discussions, Motherisk staff suggested that it is a 

“mid-level” inquiry in that it is not completely innocuous, yet is not believed to be teratogenic. It 

is also a common question; 12% of calls to Motherisk are regarding anti-depressants [159]. In a 

large U.S. cohort, 13% of pregnancies were exposed to anti-depressants [262]. A review of calls 

to the Australian TIS found that 9% were regarding psychotropic medications [263]. It has been 

found that women have higher levels of risk perception for psychological medications compared 

to other types of medications (e.g. gastric drugs and antibiotics) [159].  This framing question is 

intended to establish preferences for counseling when the exposure is controversial, and the 

decision to use the medication may be complex and multifactorial. 

3.2.1.8.2 Demographic Questions 

Basic demographic questions, similar to those included in census taking, were also included after 

the choice questions (e.g. gender, age, income, education, and employment status). Other 

questions were included that were hypothesized to have an impact on a person’s perspective on 

teratology counseling, such as whether the respondent has children, have any children with a 

birth defect, have used the Motherisk Program, have a family doctor, and have experience with 

anti-depressants. Questions considered to be of a more sensitive nature (e.g. income) were placed 

later in the questionnaire (see Appendix 11 for the full questionnaire). 

3.2.2 Selection of Experimental Design 

3.2.2.1 Creating Optimal Choice Sets 

The survey had a fixed design, meaning that the choice sets were the same in each survey version 

(as opposed to an adaptive design, which is performed on a computer using specialized software 

that designs an individual survey for each respondent and adapts future survey questions to the 

respondent’s previous answers). As this survey was offered both on paper and online in order to 
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avoid excluding non-computer users, the adaptive method was not an option. A blocked design 

was used, that is, multiple versions of the survey were generated with subsets of questions 

presented in each version. For example, if sixty questions are generated, version A contains 1-20, 

version B contains 21-40, etc. A blocked design helps to control for contextual bias and ordering 

effects as different respondents are answering different sets of questions. A further discussion of 

design efficiency is presented in section 3.2.2.4. 

Previous studies have found that the ordering of attributes has little effect on utility weights 

[264], and that the ordering of choice sets within the survey does not have an effect on responses 

[167]. One study did find that respondents were more sensitive to price when it was presented 

last as opposed to first [265]. Based on these findings and in the interest of preserving simplicity, 

it was decided that question order would not be varied. Each version of the survey was identical 

except for the levels within the choice pairs, that is, they had the same number of choice pairs, 

and the pre-amble, instructions, and the fixed choice pairs were the same.  

The proposed survey had a discrete binary choice format, meaning that respondents were asked 

to select their preferred service scenario from two possible scenarios. Presenting respondents 

with a discrete choice rather than ranking or rating may better reflect real life choices and has 

become a preferred method in health care assessments [213]. Real life choices may be multiple, 

for example we don’t just choose if we want chocolate or vanilla ice cream, but we can choose 

from up to 34 flavours. Some surveys therefore include more than two potential options. This 

increases the complexity of the survey, and while this may provide data about preferences more 

efficiently, in the interest of simplicity, only two choices were presented in this study. As well, as 

many attributes ultimately only had two levels, it would be difficult to avoid level overlap 

between options if three or more options were presented. Asking respondents to rate their choice 

provides information regarding strength of preference as well as direction [266]. However, an 

advantage of offering a discrete choice rather than rating is that interactions between attributes 

can be measured in addition to main effects [266]. The survey used a full profile design rather 

than partial, meaning that all attributes were presented in each choice task rather than a selection 

of attributes. 
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3.2.2.2 Allowing for Non-Demanders with a “None” or “Opt out” Option 

Some surveys offer respondents a “none” option simultaneously (i.e. to choose neither of the 

options). This may lead to loss of data if many respondents choose to exercise this option. 

Alternatively, some researchers have offered respondents an “opt out” option, where they follow 

up the forced choice with a statement such as “Would you actually use your selection in real life, 

or would you do nothing?” These types of questions have been referred to as an opt out or “dual 

response none option”. There are advantages and disadvantages to providing an opt out option. 

These are summarized in Table 14. 

Table 14: Advantages of Offering Opt Out/None Option 

Disadvantages of Opt Out/ None Option Advantages of Opt Out/ None Option 
Increased respondent burden  More accurate reflection of real life choices
Lack of information on implications of opt 
out response – what is the respondent 
choosing when they choose nothing? 

More accurate estimate of WTP 

It has been argued that offering a none or opt out option provides a better reflection of real life 

behaviour. Not allowing participants to opt out of their choice or choose neither forces all 

respondents to be demanders of the good or service being evaluated, although some may be non-

demanders. Depending on the question, it is possible that respondents are selecting only their 

most preferred scenario rather than one they would actually use [267, 268]. By not taking real 

life behaviour into account, preferences for attributes may be over-estimated, as coefficients in 

the regression model are based on how many times a particular level was selected. Providing a 

none or opt out option reduces the number of times a level can be selected. Over-estimation of 

preferences is of particular importance when WTP is estimated. Including a none option in the 

DCE may also increase design efficiency [269]. 

There are also, however, disadvantages to providing a none or opt out option. Both would 

increase the amount of time to complete the survey. Adding to respondent burden may reduce 

response rates, as well as attention given to the survey overall. If given a none option, 

respondents may choose to use it rather than make a difficult choice (although this is not a 

problem when an opt out is used) [267]. Most importantly, it is important to understand what the 

respondent is indicating when they elect to use the none option or opt out, that is, to be a non-

demander [267]. If the none or opt out option is undefined, it remains unclear whether people are 
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choosing to do nothing or stick with their current good/service. Some surveys may define the 

none or opt out as “stick with my current health care provider”, for example (and determine who 

that is in another segment of the survey), whereas others might leave it as “I would not choose 

either of these options.” What the non-demander is choosing may be readily quantifiable. For 

example, in a study on cervical cancer screening, it could be assumed that when choosing a 

“neither” screening option, respondents are choosing to do nothing and accept a higher risk of 

cervical cancer. Without specifying this, however, it may be unclear to respondents and this will 

have implications to how the modeling is performed [267].  

DCEs that have included none or opt options have had them taken up to varying degrees. In a 

cervical cancer screening study, 27 women out of 491 surveyed (6%) took advantage of a “no 

screening” option. Eleven of these women always chose no screening (2%), while 16 chose it on 

one occasion. This resulted in “no screening” being chosen in 3.4% of the observations [267]. In 

a study of services after rape, women were given the option of risking pregnancy rather than 

choose one of the two services offered and the “neither service” option was chosen by 59% of 

the sample on at least one occasion [222]. A study of colorectal cancer screening preferences 

found that 30% of the sample chose “no screening” [270]. It is difficult to predict to what extent 

this option would be used in the present survey as in previous research it has varied widely.  

It is also important to take into account the familiarity a respondent will have with the question at 

hand [268]. For example, if the DCE was assessing preferences for GP care, this may be an area 

where the respondent has considerable experience and understanding, but if the survey is 

regarding an unfamiliar or complex treatment it can’t be expected that the respondent will be 

aware of all the options available and therefore they themselves may be unable to define what 

opting out means to them.    

It was initially decided not to offer a none or opt out option, as it was expected that in real life a 

person would seek out some form of medical advice in the anti-depressant scenario rather than 

choose to do nothing. In fact, it is likely that multiple sources of information would be consulted. 

Midway through data collection it was decided to re-visit this decision due to concerns regarding 

over-estimation of coefficients and WTP. To inform this decision, consultations with experts in 

the field and with previous survey participants were undertaken. A convenience sample of eight 

previous survey participants were contacted and asked about how an opt out option may have 
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affected their experience completing the survey. Two participants indicated that they might have 

used an opt out option if it had been available, but the majority did not. It was difficult to get 

respondents to describe what choosing an opt out would mean to them, adding further support to 

the notion that as there is no status quo in the field of teratology counseling, the opt out question 

may create cognitive difficulties. Six researchers who have conducted DCEs were consulted by 

email. Overall these discussions echoed the findings in the literature, which is that while 

including an opt out may be a more accurate reflection of real life choices, the difficulties in 

defining the status quo in this particular context are large, and respondent burden is increased. 

For these reasons it was decided to continue without including an opt out option. In the 

demographic section of the survey following the choice tasks, respondents were asked to choose 

all the information sources they would use in real life; the responses to this question will shed 

light on whether it is reasonable to expect that there are no non-demanders of information and 

whether there is a status quo option in this context. 

3.2.2.3 Sample Size 

While there is no gold standard for sample size calculations in CA studies, there is a formula 

available that has been proposed as a general guideline for calculating sample sizes: nta/c ≥ 500, 

where n = number of respondents, t = number of tasks, a = number of alternatives per task, and c 

is equal to the largest number of levels for any one attribute or the largest product of levels of 

any two attributes if two-way interactions are to be studied [271]. Rearranging to solve for n 

gives: n = (500*c) / (t*a). In this study, we planned to ask respondents to complete 

approximately 12 choice tasks, therefore t = 12. As the choice for each task is binary, a = 2. The 

largest number of levels is 3, therefore c = 3 x 2 = 6 (to account for two-way interactions). 

Solving for n gives: (500*6) / (12*2) = 125. Estimating a 10% rate of unusable surveys and a 

60% rate of return of questionnaires yields a potential target sample size of 200. The efficiencies 

of various survey designs of different sample sizes in this range were examined using 

Sawtooth®. 

3.2.2.4 Survey Design 

Six attributes, five with two levels and one with three levels (cost), were ultimately selected for 

evaluation. While there is no gold standard, it is generally considered that between four and six 

attributes is appropriate, as more than six may place too great a cognitive burden on the 
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respondent [272].  This yields 96 potential scenarios (31x25), or 48 choice pairs. It has been 

shown that up to 20 choice pairs is acceptable before data quality will be degraded by respondent 

fatigue, therefore presenting all 48 choice pairs is not feasible [273].  A fractional factorial 

design was therefore used to obtain a manageable number of choice pairs based on the 96 

potential scenarios.  

Huber & Zwerina [274] identified four principles that need to be satisfied to create an efficient 

design: 

1. Level balance (i.e. each level appears approximately the same number of times in each 

survey version) 

2. Orthogonality (i.e. there is zero statistical correlation between the attributes) 

3. Minimal overlap (i.e. the levels in the scenarios in the choice pair are different) 

4. Utility balance (i.e. the scenarios in the choice pair are expected to have roughly equal 

probabilities of being selected by the respondent). 

Designs that satisfy these conditions are said to have maximum D-efficiency. D-efficiency is a 

measure of covariance in the design matrix. The design matrix is defined as x and represents the 

matrix of attribute levels [275]. The formula for D-efficiency is: 

D-efficiency= [׀Ω  K] -1/1  ׀

Where K is the number of parameters to estimate, and Ω is the covariance matrix of the vector of 

the parameters [275]. The covariance matrix is defined as: 

Ω = σ2(x’x)-1 

An optimal design will define the design matrix (x) in a manner that minimizes the covariance 

matrix (Ω).  In simple terms, efficiency increases as variances decrease [276]. Other measures of 

efficiency exist, however D-efficiency is the most commonly used measure in the field as it is 

less computationally burdensome [275]. 
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Different methods are available for selecting optimal survey designs. Design strategies often 

employ an orthogonal main effects plan (OMEP) to determine scenario design, which allows for 

the estimation of uncorrelated main effects, assuming that two- and three-way interactions 

between attributes are negligible [277]. To determine the smallest usable OMEP, the LMA 

factorial approach may be employed. The LMA factorial requires the researcher to input their L 

(number of levels), M (total number of generic choice outcomes) and A (number of attributes) 

[165]. For example, in this study there are two choice outcomes (M=2), six attributes (A=6) and 

most of the attributes have two levels (L=2). The collective factorial is therefore 22x6 or 212. The 

smallest OMEP is then determined by summing the separate degrees of freedom in each main 

effect [165]. Each main effect has L-1 degrees of freedom, (1 in this example), and there are 12 

main effects, hence there is a total of 12 degrees of freedom. The smallest OMEP associated with 

this design would be 16 choice sets, according to commonly used factorial tables [165]. It can be 

seen even in this example, that designing surveys using the LMA factorial to determine the 

smallest OMEP becomes difficult when attributes have different numbers of levels and the 

numbers of levels are odd. Also, information regarding the pairing of scenarios into binary tasks 

is not available.  Another option is to use a pre-existing design catalogue orthogonal array, 

however these designs often require modification which will reduce efficiency [276]. Some 

statistical software packages can also be used to design an OMEP, including SAS® and 

SPEED®. Designing choice sets is also more complex if two-way interactions between attributes 

are to be measured as well as main effects. 

Further design strategies are needed in order to efficiently pair scenarios into binary choice tasks. 

Some of these design strategies are outlined by Street et al [277]. Street advocates first creating a 

set of scenarios that satisfy the orthogonality conditions (i.e. the smallest OMEP), and then using 

a fold over technique to create the scenario pair (i.e. if there are two levels, 0 and 1, and 0 is the 

level used in the initial scenario, 1 is the level used in the fold over). With the fold over 

technique, each scenario initially defined will have a mirror image scenario as its choice pair. 

This technique also becomes difficult, however, if an attribute has more than two levels. In the 

past, researchers have randomly paired scenarios [278, 279] however this approach has several 

drawbacks, principally that the efficient design principles of utility balance and level overlap 

may be violated.  While determining an OMEP can be readily achieved, survey design becomes 
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more difficult when attributes contain different number of levels, scenarios need to be paired into 

efficient choice pairs, and if estimation of two-way interactions is desired.  

Sawtooth® software creates survey designs with paired scenarios and tests the efficiency of these 

designs [280]. By manipulating different survey parameters (number of versions, the number of 

respondents, and the number of discrete choice tasks (choice pairs) presented to the respondent), 

Sawtooth® was used to estimate the D-efficiency of various designs using the complete 

enumeration strategy, which generates designs that conform to the principles of orthogonality, 

minimal overlap, and level balance. 

Some of the decisions regarding survey design are subjective. For example, the researcher may 

want to select a design with fewer choice pairs if respondent fatigue is a concern. However, in a 

study where respondents are expected to be highly dedicated and could be expected to handle a 

longer survey instrument, a survey design with more choice pairs may be selected. Similarly, the 

researcher may want a smaller or larger number of respondents depending on recruitment and 

feasibility issues. How many times a level appears in the version should also be considered when 

selecting the survey design to satisfy the principle of level balance. Finally, no design can 

achieve perfect efficiency unless a full factorial design is used (i.e. all potential scenarios are 

presented to the respondent). Therefore the relative efficiency of different designs should be 

examined.  

During survey design, the number of respondents was varied from 150-250, as this range of 

respondents would be feasible and affordable to obtain, and was informed by the rough sample 

size calculation. The number of versions was varied between three and four. A higher number of 

versions would increase efficiency; however the number of versions must be kept low so as to be 

logistically manageable, especially as the survey is offered to respondents both online and on 

paper. During survey design, the number of choice pairs per version was varied from 10-14. 

Three fixed choice pairs would be added to each version, therefore totals of 13-17 choice pairs 

were considered. It was assumed that respondents could handle up to 20 choice tasks before the 

quality of the responses would begin to degrade [273]. A greater number of choice pairs would 

increase efficiency, however respondent fatigue must be considered.  

After reviewing the relative efficiencies and level frequencies (the difference between the 

maximum number of times and the minimum number of times a level appears) of several 
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potential survey designs, the research team selected a survey design that had three versions, 

required 200 respondents, and had 12 choice pairs. This design had high D-efficiency relative to 

the other potential designs and was also logistically feasible. As mentioned in the previous 

paragraph, three fixed choice pairs were added to each version (also refer to the consistency tests 

described below). Each version therefore contained a total of 15 choice pairs. The survey was 

designed to estimate main effects; the design strategy (complete enumeration with minimal 

overlap) and sample size were not set to estimate two-way interactions. This is a potential 

limitation of the design because if interactions exist, they will affect the beta estimates. 

Exploratory analysis of interactions was conducted in Sawtooth® where possible (see section 

3.3.3.2). 

3.2.2.5 Consistency Tests 

Three fixed choice tasks were included in the survey as tests of consistency. A best/worst task 

was designed to test if respondents were choosing logically: scenario A had levels that were 

objectively superior (e.g. cost was $10), while scenario had B levels that were objectively 

inferior (e.g. cost was $90) (refer to Appendix 11 for the full survey). For the levels that were 

subjective (training of information provider and method of contact), both scenarios contained the 

same levels (family doctor was used for information provider training and appointment was used 

for method of contact). The best/worst task appeared as question number four and was repeated 

as question number twelve. A description of how people who failed the best/worst task were 

assessed and handled is provided in Section 3.2.5.4. 

Another fixed choice task was included to assess the predictive accuracy of the model and to 

provide further evidence as to preferences for TIS versus family physician. Scenario A had levels 

that best represented a TIS, while scenario B had levels that best represented a family doctor 

visit. The responses to this fixed task will be compared to the utility derived from the regression 

model for these two scenarios.    

3.2.3 Pilot Testing of the Survey Instrument 

The pilot study had five objectives: i) to assess feasibility of recruitment; ii) to assess ease of 

completion of the survey instrument; iii) to assess willingness to trade between attributes; iv) to 
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assess directionality of preferences for attribute levels and v) to assess the ordering of preference 

magnitudes for logic. 

Recruitment occurred over a period of two weeks in August, 2008. Two ads were placed in the 

Metro Newspaper, provided for free on the Toronto Transit System. Twenty-five volunteers 

contacted the research coordinator and were mailed the survey package; 21 surveys were 

returned (15 women and 6 men). Participant’s average age was 36 years (SD 9.9). The sample 

was mainly Caucasian (14/21), with five describing themselves as Asian, one as African, and one 

as other.  The majority (90%) had at least some college/university education, and 24% had post-

graduate education. Eight had high household incomes (over $80,000 gross household per year), 

six had medium ($40,000-79,999), five had low incomes ($0-39,999) and two preferred to not 

provide this information. Approximately half (57%) were employed, while 24% were students or 

full time home-makers. 

Fixed task responses showed logical and consistent decision making. A multinomial logit 

regression analysis of the choice data was conducted using the Sawtooth SMRT® program. The 

Sawtooth program uses effects coding. The practical implication of this is that the utilities 

reported sum to zero. The SAS analysis, which was used for the results of the main study, used 

dummy coding (see Section 3.2.5.7). To facilitate comparisons between the Sawtooth results and 

the SAS results, the Sawtooth results were presented as though dummy coding had been 

performed, which means that the reference level has zero utility. Effects coding and dummy 

coding differ in how they label predictor variables. In effects coding, only ones, zeros, and minus 

ones are used to describe to what group the data belongs, and the reference level is always set to 

minus one [281]. In dummy coding, only zeros and ones are generally used to describe group 

membership. There are not substantive differences between coding methods for simple 

regression analysis, but effects coding may be better when interactions are being estimated. 

Analysis of the choice data revealed that some respondents demonstrated unwillingness to trade 

on certain attribute levels. They were: obtaining very helpful information (two respondents), 

having a family doctor as the information provider (IP) (two), and having trust in the skills of the 

IP (one). Most respondents, however, were willing to trade and trade-offs between attributes was 

observed (see Table 15).  
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The regression analysis showed that statistically significant attributes influencing the choice of 

service were helpfulness of information, trust in the skills of the IP, and knowing the IP (see 

Table 15) (p-value greater than 0.05 was considered to be statistically significant). In terms of 

the directionality of preference, some of the levels are subjective and therefore a priori 

expectations with respect to the sign of the beta estimate were not made. For attribute levels 

where there was an objective directionality that was expected a priori, the coefficient signs were 

in the expected directions (specifically, being unaware of the IP’s skills was negative, receiving 

somewhat helpful information was negative, and higher costs were negative).  

The marginal utility of money was calculated by obtaining the slope of the cost attribute levels 

(the x-axis points were $10, $50, $90; the corresponding y-axis points were 0, -0.6255, -0.8061. 

See Table 26 for further details). Marginal rates of substitution were calculated to estimate WTP 

by dividing each beta estimate by the marginal utility of money. Participants were willing to pay 

$111 to obtain information that was very helpful compared to somewhat helpful, and $98 to have 

trust in the skills of the IP rather than knowing nothing about them.  

Table 15: Results of Multinomial Logit Regression Analysis of Pilot Choice Data (n=21) 

Attributes Levels Beta 
Estimate* 

WTP 
($)

P

Counselor with specialized training  - Type of training 
of IP Family doctor  0.338 33

0.077

Make appointment  - Counseling 
method &  
wait time 

Call telephone service  0.350 35
0.080

You have met the IP before & they know 
your medical history 

- 52Knowing the IP 

The IP is not known to you -0.526 

0.005

You have trust in the IP’s skills - 98Trust in the skills  
of the IP You are unaware of the IP’s skills  -0.986 

<.001

Enough information  - 111Helpfulness of  
Information Some information  -1.121 

<.001

$10 - Slope=
0.0101

$50 -0.626 0.021

Cost to you 

$90 -0.806 0.001
*(-) represents the reference level 

Fourteen respondents were de-briefed in interviews following survey completion. De-briefing 

revealed that the survey was overall considered to be understandable and easy to complete. 
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Interviewees were comfortable with the cost attribute even though most health services in 

Canada are public. Reported completion times were 15 to 60 minutes.  

Based on the recruitment and survey completion rates, it was determined that recruitment was 

feasible and the survey instrument was easy to complete. The preferred attributes were consistent 

with a priori expectations. Based on these findings, it was concluded that the survey was robust. 

However, some modifications were made. First, the wording of the attribute related to trust in the 

IP was changed. It was thought that the word “trust” may elicit emotions and subjectivity that 

were not intended. The reason for including this attribute was to assess the importance of factors 

like reputation. Therefore the wording was changed to “you have confidence in the skills of the 

IP” Second, the wording of the “knowing the IP” attribute was slightly altered from “you have 

had contact with the IP before and they will know your medical history” to “you have met the IP 

before and they know your medical history” to make it more clear. Finally, some of the 

demographic questions were moved to the beginning of the survey. This was thought to be 

important for online respondents, so that if they only partly completed the survey, some initial 

demographic information about the respondent would be available. The demographic questions 

that were moved to the front were gender, age, and postal code. Recruitment for the main study 

then began. Table 16 shows an example of a discrete choice task used in the final survey.  
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Table 16: Sample Question from Final Survey 

You can use one of two health services to get more information about using your anti-
depressant while you are pregnant. 

1. If these were your only options, which would you choose? 

OPTION A OPTION B 

Counselor with specialized training in use 
of medications during pregnancy only 

Family doctor with general health training 
 

Make an appointment and meet with the 
information provider in person in 3 days 

Call a telephone service and receive the 
information within 30 minutes 

The information provider is not known to 
you 

You have met the information provider 
before and they know your medical history 

You have confidence in the skills of the 
information provider 

You are unaware of the skills of the 
information provider 

Some information has been provided to 
you but your question has not been 

completely answered to your satisfaction 

Enough information has been provided that 
you feel your question has been answered 

to your satisfaction 

$90 $50 

Check ONE box only: 

                           

3.2.4 Measurement of Preferences 

3.2.4.1 Recruitment Strategy 

The goal was to achieve a sample that included a variety of backgrounds with regards to socio-

economic status, age, ethnicity, experience with pregnancy, and experience with anti-depressant 

use. Subjects were recruited from the general community using three approaches to recruitment: 

newspaper advertising, online postings, and neighbourhood community flyer postings. 

3.2.4.1.1  Newspaper Advertising 

Advertisements were placed in free commuter papers such as the Metro Newspaper, and other 

free community papers such as the North York Guardian. The Metro claims that 53% of its 

readers do not read any other newspaper, that there are 950,000 daily readers in Canada, that it 

has an equal number of male and female readers, and that 70% of its readers are under the age of 

45 [282]. Previous studies have found newspaper advertisements to be an effective recruiting 
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method. An advertisement for participants for a healthy eating behaviours study placed in a 

newspaper for five days with a daily readership of 75,000 resulted in 282 eligible respondents 

[283]. A comparison of several different recruitment strategies for a smoking cessation study 

found that of multiple paid newspaper advertisements, free media (i.e., television and radio), 

referrals, Health Management Organization (HMO) newsletters, targeted mailings, face-to-face, 

and passive recruitment, the most reliable and affordable channel was paid newspaper 

advertisements [284]. Another study that compared newspaper advertising, radio advertising, 

approaches to community groups, approaches via general practices, and an electoral roll mail-out 

for recruitment into a longitudinal intervention study in Australia found that newspaper 

advertising and electoral roll mail-out were the most efficient methods of recruitment in terms of 

absolute numbers of participants recruited and cost per participant [285]. Subjects recruited into 

a chronic shoulder pain study by their GPs or by newspaper advertisement were not different 

with respect to demographic characteristics and clinical outcome measures at baseline [286]. 

3.2.4.1.2  Online Community Postings 

Advertisements were placed on online community sites such as craigslist.ca and kijiji.ca, which 

are intended as community websites for use by diverse groups. Postings were placed in general 

categories. Small fees were sometimes paid to raise the postings to a prominent position of on 

the web page. 

3.2.4.1.3  Neighbourhood Community Postings 

Advertisement flyers were placed on free message boards in community centres and in main 

buildings on the University of Toronto campus. 

3.2.4.2 Consent and Follow-Up Process 

The advertisement stated that the Hospital for Sick Children was looking for people to complete 

a survey on their preferences for counseling services on medication use during pregnancy, and 

that adults between 18 and 65 years old of all backgrounds were eligible (refer to Appendix 9 for 

an example of the recruitment advertisement). The office telephone number and email address 

for the study coordinator (RH) was provided. Individuals who contacted RH received a more 

detailed description of the study. If individuals agreed to participate, they were offered the choice 

of completing the survey on paper or online. Paper-based respondents were mailed a study 
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package containing an explanatory letter in lieu of a consent form, the survey, and an addressed, 

stamped envelope for returning the completed survey to RH. The explanatory letter addressed the 

issues normally included in a consent form (i.e. purpose of the study, rights of study participants, 

confidentiality, time to complete the survey, etc.), and explained that consent was inferred from 

the completion and return of the survey. Online respondents were also mailed the consent letter 

and a user name to access the secure survey website. The internet offers a great opportunity for 

researchers to collect data quickly, to save time on data entry, and to reduce data entry errors. 

Only offering an online survey, however, may exclude of members of society who do not own or 

use computers. A cross-section of society was desired for this study which is why the survey was 

offered to respondents in two possible forms (online and on paper by mail). Demographic 

characteristics of the online and paper respondents were compared (see Table 22). 

Three weeks after the first mailing, volunteers who had not yet completed the survey were 

telephoned with a follow-up reminder. A second reminder call was made three weeks later. After 

two reminder calls, the non-respondent was considered lost to follow-up. Telephone reminders 

have been found to be both an effective and inexpensive method of increasing responses to 

mailed surveys [287]. The survey was designed in accordance with the survey design principles 

and guidelines outlined by Dillman [288]. A $2 gift certificate to Tim Horton’s was provided in 

the package. The inclusion of even a small financial incentive or gift has been shown to increase 

response rates [288, 289]. 

3.2.5 Data Management and Analysis 

3.2.5.1 Preparation of the Database 

There were two survey data sources: online responses and paper responses. Data management 

procedures for each source are described individually. 

3.2.5.1.1  Online responses 

Sawtooth Software® was contracted to host and maintain the website 

www.preferencestudy.com. Data from the website were downloaded into the Sawtooth 

Software® SMRT program (hereafter referred to as SMRT), which was used for the first phase 

of data analysis. The responses were automatically sorted into the categories of complete, 
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incomplete, and not started. When the data were downloaded from the website they were 

automatically stored as a Microsoft Excel® .csv file. 

3.2.5.1.2  Paper responses 

Paper responses were entered by hand into a .csv file, and imported into SMRT using the 

“Accumulate Paper & Pencil Data” wizard. Data entered by hand was double-checked by RH. 

The two .csv files (online and paper respondents) were merged into one file for importation into 

SAS Version 9.2. Demographic and choice data were stored in separate files as they were 

formatted differently and then merged using SAS commands.  

3.2.5.2 Preliminary Analyses 

3.2.5.2.1  Incomplete data 

Respondents who provided incomplete data were compared to those who provided complete data 

with respect to the demographic variables available. An incomplete respondent was defined as 

someone who answered fewer than 8 of the choice tasks (i.e. less than half). 

3.2.5.2.2  Comparisons of Demographic Variables 

The gender of those who consented and completed the study was compared to those who 

consented but did not complete the study, as this was the only demographic variable known for 

non-completers. Demographic variables for online and paper respondents were compared using 

appropriate chi-square and t-tests.  

3.2.5.3 Descriptive Statistics for Demographic Variables 

Descriptive analyses of demographic variables were conducted in SAS using PROC FREQ and 

PROC MEANS. The demographic data were thoroughly examined prior to the regression 

analysis. Means and standard deviations for age for the sample and for males and females were 

determined. Decisions were made about handling the age variable as a categorical or continuous 

variable in the regression model based on its distribution.  

Frequencies were examined for the categorical responses to gender, education, income, 

language, ethnicity, and employment status, both for the group overall and for the male and 

female sub-groups. Based on the distributions across the categories, decisions were made 
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regarding combining responses so that there were enough responses in each category to conduct 

meaningful analyses.  

The number of responses to the questions “are you currently taking anti-depressants?”, “are you 

or your partner currently pregnant”, “have you had any children with a birth defect?”, and “do 

you have any close friends or relatives who have had a child with a birth defect” were examined 

to determine if there were enough responses to conduct meaningful categorical analyses. Other 

categorical responses were feeling anxious about the pregnancy, experience with Motherisk, 

having a family doctor, having children, and being born in Canada.   

3.2.5.4 Identification of Lexicographic and Illogical Decision Makers 

Respondents who always chose based on one level were identified (termed lexicographic 

respondents or unwilling to trade). Respondents who responded illogically and inconsistently to 

the fixed choice tasks were identified (that is, those who chose the worst case scenario over the 

best case scenario). Decisions were made about how to handle such respondents based on how 

many existed and what impact, if any, they had on the regression model. The regression model 

was run with and without the lexicographic, illogical and inconsistent decision makers. 

Differences between the models were examined based on coefficient signs and differences in the 

coefficients using the likelihood ratio test. If there were significant differences between the 

models, further analysis would be required. If there were not significant differences, all 

respondents would be retained in the final model. 

3.2.5.5 Regression Modeling 

Discrete choice data can be analyzed using different regression models. The most commonly 

used regression models are logit, mixed logit, and probit [290, 291]. A linear model is unsuitable 

as they are used to estimate continuous outcome variables; a choice outcome is dichotomous 

therefore a logit or probit model is required. The logit and probit models mainly differ in how 

they treat error and unobserved factors [290]. Although the different models may not lead to 

substantively different results, a rationale for using the logit model is provided. 
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Table 17: Properties, Advantages, and Disadvantages of Potential Discrete Choice 

Regression Models 

Model Assumption Regarding 
Unobserved Factors 

Advantages Disadvantages 

Logit Unobserved factors are 
uncorrelated over 
alternatives; follow extreme 
value distribution 

Choice probability takes 
closed form which 
facilitates interpretation; 
widely used 

Assumption of no 
correlation may be 
inappropriate 

Mixed 
Logit 

Allows the unobserved 
factors to follow any 
distribution  

Allows for heterogeneity 
and homogeneity between 
and within individuals 

Not fully functional in 
SAS 

Probit Unobserved factors are 
distributed jointly normal 

Can handle correlations 
over alternatives and time 

Relies on the normal 
distribution which may 
be inappropriate 

 Logit is the most often used discrete choice model. However, the assumption that there is no 

correlation between unobserved factors may be inappropriate. To use a common example, 

perhaps a person dislikes bus travel because they dislike crowds. For the same reason they may 

also dislike rail travel; therefore the unobserved factors affecting choice are related [290]. As 

well, dislike of crowds may persist over time, so that repeated questions over time may have a 

correlation of unobserved factors [290]. To avoid this assumption of unobserved factors being 

independent, a probit model may be used, which assumes that the unobserved factors have a 

normal distribution. This assumption may also be invalid in certain situations [290]. A drawback 

to the use of probit models is that due to the nature of the probability function (i.e. that it is not 

constrained between zero and one), the model estimates can’t be used to predict the probabilities 

of choice of different scenarios, which is often an important part of determining the health policy 

implications of discrete choice surveys  [270]. Generally, it is not thought that major substantive 

differences arise between probit and logit analyses [292].   

Mixed logit allows the unobserved factors to follow any distribution, which makes it an 

attractive potential choice of model [290]. There are practical reasons for not using it at this 

point, however, as SAS currently does not have functionality for analyzing mixed logit discrete 

choice models with repeated choices made by the same individual. To analyze a discrete choice 

survey of the design used here (that is, each individual contributes 12 choice observations) in the 

current SAS version, each observation would have to be coded as belonging to a separate 

individual which results in the sacrifice of important data. Once the SAS program is able to 
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analyse the choice data allowing for multiple observations from the same individual, this model 

may be preferable over logit and probit due to the more flexible distribution assumption for the 

unobserved factors.    

Modeling of discrete choice data is more complicated if more than two options are provided. If a 

person is asked to choose from multiple options rather than rank or rate the options, data are lost 

as to the order of preferences for the unselected options. Multinomial or conditional logit models 

may violate the axiom of Independence of Irrelevant Alternatives (IIA), rendering their estimates 

invalid. IIA implies that the addition of further alternatives should not affect the probability of 

the preferred alternative being chosen. This is commonly illustrated using the “red bus, blue bus” 

example [293]. In this example, respondents are asked to choose their preferred mode of 

transport between car and bus. Assume the probability of choosing each alternative is equal, 0.5, 

and the odds ratio is one. If a third alternative was added, so that the choice is now between car, 

red bus, and blue bus, presumably the probability of choosing car has not been altered because 

the red and blue bus alternatives are equally attractive, however in order for the odds of choosing 

car to be preserved as one, the probabilities need to be 0.33 for each alternative. In essence, 

violating the IIA axiom may lead to a failure to appropriately assign probabilities to choices, and 

this violation can be remedied by using more sophisticated models such as nested or mixed logit. 

As this discrete choice survey is a simple binary choice, multinomial logit analysis was used. 

This is the best documented model in the literature and in terms of SAS experience, and the 

estimates can be used to estimate the probabilities of the utilization of different service scenarios.        

3.2.5.6 Logit Regression in SMRT to Assess Data 

The first multinomial logit regression was conducted in SMRT. SMRT is not able to include 

demographic interaction variables in the regression analysis. The purpose of the initial regression 

in SMRT was to assess the magnitude of the attribute coefficients and whether the directions of 

preferences were in the expected order (for example, having confidence in the skills of the 

information provider should be preferred over not having confidence). The size of the 

coefficients was assessed to determine if the most strongly preferred attributes were consistent 

with a priori expectations and the pilot study. Importance of attributes was calculated by 

summing all the beta estimates and then dividing each attribute’s beta estimate by the total to 

yield a percent score (i.e. if the total was 2.0 and one level has utility of 0.5, the importance score 
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is 25). For cost, the only attribute with more than two levels, the importance score was obtained 

by calculating the absolute value of the difference between the largest and smallest coefficients.  

3.2.5.7 Multinomial Logit Regression in SAS  

Multinomial logit regression was conducted using SAS in order to include demographic 

interaction variables. SAS has released instructions for analysis of discrete choice experiments 

using PROC PHREG [294]. A main effects model was first estimated, which replicated the 

SMRT regression. An interaction model was then estimated. 

3.2.5.8 Building the Interaction Model 

The main effects model contained the six attributes (training, method, knowing, confidence, 

information, and cost). All demographic variables assessed in the survey were individually tested 

in the base model, except for those with response frequencies less than five. Demographic 

variables were added to the base model one at a time and fit assessed with each new variable 

tested, with variables displaying coefficient p-values greater than 0.2 being rejected from the 

model. Coefficient variables that displayed significance levels of less than 0.2 were identified 

and after the identification of all variables significant at this level, they were run together in one 

model. Variables that displayed p<0.05 were retained. Models were run repeatedly until only 

interaction variables that were significant at the 0.05 level remained. As a final step, the joint 

significance of the variables that were not significant at the 0.2 level was assessed (i.e. a model 

was run containing all previously rejected variables). This step is important as it helps to identify 

the confounding variables. Models were evaluated for goodness of fit using the likelihood ratio 

chi-square statistic for the global test of zero model coefficients and McFadden’s pseudo R2 

[270]. The modeling results were expressed as regression coefficients, with corresponding 95% 

confidence intervals and P-values. To facilitate interpretation of results for demographic 

interactions of interest, the sample was split according to the demographic characteristic (e.g. 

male and female) and the base regression models were run for the separate groups and the 

coefficients and WTP estimates were visually compared. It was thought that the split samples 

would be of too small of a sample size to conduct meaningful comparisons, but that comparing 

WTP values for the different groups might be the most interesting way to observe the impact of 

the interaction. It was hypothesized that many demographic variables would interact with the 

model, including gender, income, previous experience with Motherisk, and ethnicity. 
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3.2.5.9 Use of Coefficients to Determine Willingness-to-Pay  

Using the estimates in the interaction model, the marginal utility of money was calculated by 

estimating the slope of the line obtained plotting the regression coefficient for cost on the y-axis, 

against the cost levels on the x-axis ($10, $50, $90). The beta estimates for the service attributes 

were then divided by the marginal utility of money to calculate WTP. The calculation of the 

marginal utility of money assumes linearity of this variable. The data were inspected to 

determine if the relationship was linear. If linearity is not satisfied, appropriate sensitivity 

analyses need to be conducted. 

3.2.5.10 Determination of 95% Confidence Intervals for Willingness-to-
Pay through Bootstrapping 

Confidence limits for the WTP estimates for each attribute were desired. There are a few 

potential methods for determining confidence limits for WTP data, but at this point there is no 

gold standard method [295]. Bootstrapping is a method commonly used in economics to generate 

confidence intervals and other statistics from small datasets; new datasets are generated by 

randomly sampling with replacement from the original dataset. The new datasets can be used to 

estimate confidence intervals and standard errors, and in choice data are considered to be robust 

to noisy data and misspecifications of the model [295]. The SAS system was used to generate 

1000 new datasets with 1000 individuals per dataset by sampling with replacement from the 

original dataset (PROC SURVEYSELECT was used to generate the IDs used in the datasets and 

PROC SQL was then used to match the generated IDs with the original data). Regressions were 

run on each of the new datasets as previously described. The marginal utility of money was then 

calculated in each dataset using the method previously described. WTP was then determined for 

each dataset. The WTP values were then sorted in ascending order and the 25th and 975th data 

points were used as the lower and upper confidence limits respectively for each attribute. 

3.2.5.11 Use of Coefficients to Assess Utility of Different Scenarios 

Level coefficients can be combined to determine the utility of various service scenarios. This is 

done by adding the utilities for the levels of interest. Scenarios of interest included the ideal 

scenario (the most preferred levels), the worst scenario (the least preferred levels), TIS (levels 

that best represent a North American TIS) and family doctor (levels that best represent a family 

doctor visit). The overall utility of each of these scenarios was evaluated.  
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3.2.5.12 Real Life Use of Information Sources 

Respondents were asked to indicate all information sources they expected to consult in real life if 

they were in the situation of the exposed pregnancy, from a list of nine common sources. These 

data were analysed using descriptive statistics. Uncontrolled comparisons between real life use 

of information and demographic characteristics were conducted.  

3.3 Results 

3.3.1 Recruitment of Participants 

Recruitment occurred between October 21, 2008 and March 8, 2009. The majority of people who 

contacted the researcher volunteered to take the survey (81%, see Table 18). The majority of 

volunteers chose to complete the survey online rather than on paper by mail (80% vs. 20%, Table 

18). Volunteers were reliable, with 85% completing the survey (completion is this context also 

including those who only provided partial data), leading to a total sample size of 175. Based on 

the calculations provided in the methods section, this sample size was adequate. Originally, 125 

completed surveys were required; the sample size was set to 200 assuming only 60% would 

complete the survey, which was a lower rate of completion than what was obtained. A sample 

size of 200 was confirmed when relative efficiencies of various designs were compared. The 

relative efficiency of a design with 175 is still favourably high. Male volunteers were less likely 

to complete the study than female volunteers (75% of male volunteers completed the study 

compared to 88% of female volunteers; chi-square statistic p=0.032). 

Table 18: Recruitment of Participants 

 n %
Contacted Researcher 250 -
Recruited into Study (Total) 203 81 (203/250)
Completed Study (Total) 175 86 (175/203)
Completed Paper Study 35 20  (35/175)
Completed Online Study 140 80 (140/175)

A variety of recruitment methods were used. Online advertising was a cheaper and more 

effective way to reach volunteers compared to newspaper advertising (Table 19). Respondents 

recruited through “other” methods included responses to the community flyers and word of 

mouth. Respondents recruited by unknown methods were the least likely to complete the survey.  
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Table 19: Cost and Success of Recruitment Methods 

Recruitment Method n n completed (%) Total Cost Cost Per Recruited Participant
Newspaper 50 43 (86) $2,244.06 $44.88
Online 87 77 (89) $255.80 $2.94
Other 48 43 (90) - -
Unknown 18 12 (67) - -

3.3.2 Demographic Characteristics of Survey Respondents 

The demographic characteristics of respondents are presented in Table 20.   
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Table 20: Demographic Characteristics of Survey Respondents (total n=175) 

 n % 
Gender 
Female 149 85.1 
Age Range 
18-25 42 24.0 
26-35 67 38.3 
36-49 40 22.9 
50-65 24 13.7 
Prefer not to answer / blank 2 1.1 
Education Level 
Less than high school  5 2.9 
High school graduate 10 5.8 
Some college or university 30 17.3 
College or university graduate (e.g. bachelor’s degree) 89 51.5 
Post-graduate training (e.g. master’s, post-graduate certificates) 39 22.5 
No answer 2 1.1 
Employment Status 
Employed (full-time or part-time) 97 56.1 
Self-employed  15 8.7 
Full-time homemaker or student 38 22.0 
Unemployed  10 5.8 
On disability or social assistance 5 2.9 
Other  4 2.3 
Prefer not to answer / blank 6 3.4 
Ethnic Background 
Caucasian 119 68.2 
Asian 24 14.0 
African 10 5.8 
Other  14 8.1 
Prefer not to answer / blank 8 4.6 
Nationality and Language 
Born in Canada 119 68.0 
English primary language 155 88.6 
Gross Household Income 
$0-30,000 36 20.8 
$30,000-40,000 11 6.4 
$40,000-50,000 17 9.8 
$50,000-60,000 13 7.5 
$60,000-70,000 10 5.8 
$70,000-80,000 5 2.9 
Over $80,000 52 30.1 
Prefer not to answer / blank 31 17.7 
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Greater proportions of respondents were female (85%), spoke English in their home (89%), and 

were between the ages of 25-49 years (61%). The overall mean age was 34.7 years (SD 11.4). 

The majority of respondents had a college or university degree, and many (23%) had post-

graduate training. The majority of respondents (65%) were employed, and 22% were students or 

homemakers. Small proportions of respondents were unemployed, receiving benefits, or did not 

provide an answer. The majority of respondents described themselves as being Caucasian (68%). 

The second major ethnic group reported was Asian (14%). Further analysis showed that people 

who were born in Canada were more likely to be Caucasian (85% of those born in Canada were 

Caucasian, compared to 32% of those born outside of Canada; chi-square statistic p<0.001). 

The distribution of gross household incomes of survey respondents was weighted on the extreme 

ends of the spectrum, with 21% reporting incomes in the lowest bracket of $0-30,000 and 30% 

reporting incomes in the highest bracket of over $80,000. Income levels were related to other 

demographic variables. People in the highest income bracket were more likely to have completed 

university (37% of college/university educated or higher had high incomes vs. 11% of less than 

college/university, chi-square statistic p<0.001). People in the lowest income bracket were more 

likely to be female (30% of females vs. 12% of males, chi-square statistic p=0.015). A 

comparison of the demographic characteristics in the sample to the Greater Toronto population is 

provided in the discussion. 

Responses to health-related questions are shown in Table 21. Approximately half (42%) had at 

least one child; the mean number of children per parent was two (SD 1.3). Nineteen percent of 

respondents had previously consulted the Motherisk Program and rated their satisfaction with 

their experience as 3.8 (SD 1.0) on a scale from one (not satisfied) to five (extremely satisfied). 

Seventeen percent of participants reported currently using anti-depressants. The majority of 

respondents (94%) reported having their own family doctor.  
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Table 21: Responses to Health-related Questions 

 n %
Have children 73 41.7
Currently pregnant  13 7.4
Called Motherisk before 33 18.9
Have child with birth defect 6 3.4
Have close friend/relative with child with birth defect 64 36.6
On anti-depressants 29 16.6
Have own family doctor 165 94.3
In favour of public funding for TIS  144 82.8

Comparisons were made between the demographic characteristics of various sub-groups. 

Differences were found between respondents who opted to complete the survey online and those 

who did it on paper: online respondents were significantly younger, less likely to have low 

incomes, and more likely to be Asian (Table 22). Sub-group analysis also revealed that the 

youngest respondents (ages 18-25) were more likely to be students (66% vs. 34% of respondents 

over 25; chi square statistic p<0.001) and have low incomes (50% vs. 19% of respondents over 

25; chi square statistic p<0.001). 

Table 22: Comparison of Online and Paper Respondents 

 Online Paper P
n 140 35 -
% Low Income 23 43 0.003*
% Asian 17 0 0.009*
Mean Age (SD) 33.1 (11.0) 41.2 (10.6) <0.001**
*Chi-square statistic  
**T-test 

The majority of respondents reported that they would be anxious about a pregnancy exposed to 

anti-depressants (89%, see Table 23). When rated on a Likert scale from one (not anxious) to 

five (extremely anxious), the majority (68%) rated themselves as anxiety level four or five. 

Table 23: Level of Anxiety about Exposed Pregnancy 

Anxiety Level Description of Level N %
Anxiety Level 1  Not anxious 19 10.9
Anxiety Level 2  Somewhat anxious 4 2.3
Anxiety Level 3  Moderately anxious 34 19.4
Anxiety Level 4  Very anxious 74 42.3
Anxiety Level 5  Extremely anxious 43 24.6
Missing 1 0.6
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Anxiety levels were related to some demographic characteristics. People who rated themselves 

as extremely anxious (score of five) were more likely to have children than all other anxiety 

levels (60% of extremely anxious people had children compared to 36% for the rest of the 

sample; chi-square p=0.005). Anxiety was measured on a Likert scale and not a validated 

measure of anxiety. 

3.3.3 Regression Models 

The results of the main effects logit regression model are presented in Table 24 (modeling the 

attributes only). In the SAS analysis, predictor variables were dummy coded. In dummy coding, 

the reference level is coded as zero and the other level is coded as one.  

As expected, respondents preferred to receive information that is very helpful, have confidence 

in the skills of the IP, and to meet with an IP that knew them and their medical history. 

Interestingly, respondents preferred to speak with an IP who was a counselor with specialized 

training in medication use during pregnancy rather than a family doctor with general training and 

to call a telephone service rather than have an in-person appointment. The directions of 

preferences were the same as in the pilot study, except for the training of the IP. All attributes 

were significant at the 5% level, except for the difference between the $10 and $50 level in the 

cost attribute, indicating that respondents did not have significant negative utility for the $50 

level. The beta coefficients for the cost attribute did not show a linear relationship. . 
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Table 24: Results of Main Effects Multinomial Logit Regression Model 

 95% CIAttributes Levels Beta 
Estimate*

SE
Lower Upper

Pr 
>Chi 

sq 
Counselor with 
specialized training  

0.134 0.053 0.030 0.238 0.012Type of training of 
Information 
Provider (IP) Family doctor  -  

Call telephone service 0.109 0.054 0.004 0.215 0.043Counseling method 
& waiting time Make appointment -  

Have met the IP before 
& they know your 
medical history 

0.418 0.055 0.311 0.525 <.001Knowing the IP 

The IP is not known to 
you 

-  

Have confidence in the 
skills of the IP 

0.519 0.054 0.413 0.624 <.001Confidence in the 
skills of the IP 

Unaware of the skills of 
the IP 

-  

Enough information has 
been provided 

1.147 0.056 1.037 1.258 <.001Helpfulness of 
information 

Some information has 
been provided 

-  

$10 -  
$50 -0.041 0.075 -0.188 0.106 0.587

Cost to you 

$90 -0.536 0.073 -0.680 -0.392 <.001
SE=Standard error; CI=Confidence interval 
* (-) denotes the reference level 

3.3.3.1 Interaction Model 

Significant interactions were identified between preferences for attributes and respondent 

demographic characteristics. Initially, 36 interaction variables were identified when terms were 

added one at a time. When all 36 variables were run with the base model, several were dropped 

as they became statistically insignificant. Nine interaction terms were eventually found to be 

significant. Some of these interaction terms were three-level categorical variables. To facilitate 

interpretation, these three-level variables were re-coded into two-level variables (for example, 

high income, low income, and income not reported were re-coded to low income and not low 

income). This resulted in a loss of degrees of freedom, but the two models were not significantly 

different (see Table 25 and Table 28). In the interaction model, the difference between the $10 

and $50 became significant, indicating that linearity was improved under this model. 
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Table 25: Regression Model Including Significant Interactions with Demographic 

Variables 

95% 
CI

Attribute Beta 
Estim.  

SE

Lower Upper

Pr >
Chi
Sq

Interpretation 

Training 
(Counselor) 

0.133 0.067 0.001 0.264 0.049 Counselor preferred over family 
doctor 

Method 
(Telephone) 

0.231 0.080 0.074 0.388 0.004 Telephone preferred over in-
person visit 

Knowing (IP is 
known) 

0.528 0.063 0.405 0.651 <.001 Knowing the IP preferred over 
not knowing them 

Confidence  
(confident in IP) 

0.433 0.102 0.234 0.632 <.001 Having confidence in the IP 
preferred over being unaware 

Helpfulness 
(Info. is very 
helpful) 

0.717 0.101 0.518 0.915 <.001 Receiving very helpful info. 
preferred over somewhat helpful 
info.  

Cost 0 ($50) -0.273 0.135 -0.537 -0.009 0.043 Paying $50 is worse than $10 
Cost 1 ($90) -0.977 0.136 -1.243 -0.710 <.001 Paying $90 is worse than $50 
Helpfulness * 
Education 

0.763 0.117 0.533 0.992 <.001 People with more education had 
greater preference for very 
helpful info. 

Cost 0 * Anxious 0.341 0.163 0.023 0.660 0.036
Cost 1 * Anxious 0.616 0.162 0.299 0.934 <0.001

People with high levels of 
anxiety about the exposure were 
willing to pay more 

Knowing * 
Motherisk Caller 

-0.434 0.137 -0.702 -0.166 0.002 Previous Motherisk callers had 
lesser preference for knowing 
the IP 

Helpfulness * 
Other Race 

-0.346 0.137 -0.615 -0.078 0.012 People of ethnicities other than 
Caucasian/Asian had a lesser 
preference for very helpful info.  

Training* 
Motherisk Caller 

0.369 0.137 0.101 0.638 0.007 Previous Motherisk users had 
greater preference for an IP 
counselor 

Confidence * 
Unemployed 

-0.385 0.153 -0.685 -0.084 0.012 Unemployed people had lesser 
preference for confidence in IP 

Training * Other 
Race 

-0.342 0.137 -0.611 -0.072 0.013 People of ethnicities other than 
Caucasian/Asian preferred an IP 
who is a family doctor 

Method * Low 
Income 

-0.218 0.109 -0.430 -0.005 0.045 People with low incomes 
preferred an appointment rather 
a telephone consultation 

Confidence * 
Anxious 

0.237 0.117 0.008 0.467 0.043 People with high levels of 
anxiety had greater preference 
for confidence in the IP 

SE=Standard error; CI=Confidence interval; estim.=estimate 
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The interactions are shown in Table 25 in descending order of Wald Chi-square value (not 

shown). Of particular interest was the finding that education affected the strength of preference 

for very helpful information. Motherisk users more strongly preferred having a specially trained 

counselor, and had no preference for knowing the IP, compared to the overall sample. People of 

race other than Caucasian or Asian had a preference for the training of the IP that was opposite to 

the rest of the sample: they preferred to speak to a family doctor.  

As utility has no natural scale, the utilities derived from the interaction model for the five service 

attributes were scaled onto a zero to ten scale to facilitate interpretation. The largest gain in 

utility was obtained when information was very helpful; the amount of utility gained by 

obtaining the preferred level for this attribute was set to ten, and all other utility values were 

scaled upwards by the same amount to demonstrate how much utility is gained for the other 

preferred levels compared to the information attribute (for example, the utility for receiving very 

helpful information was 0.7071; to scale this number to ten it needs to be multiplied for 14.14. 

All utilities were then multiplied by 14.14). The relative utility gains for obtaining each preferred 

level are presented in Figure 4. 

Figure 4: Relative Utility Gains for Preferred Levels 
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3.3.3.2 Two-Way Interactions between Attributes 

Some two-way interactions were expected, particularly for some of the more subjective and 

related attributes such as knowing the IP and having confidence in the IP. If two-way interaction 

terms were found to be significant and subsequently added to the regression model, the other 

beta estimates would be affected; it is difficult to estimate to what extent and in what directions 

beta estimates are affected by including significant interaction terms if they exist.  

Sawtooth was used to explore potential two-way interactions. Five potential interactions were 

identified using count analysis (a simple analysis method that calculates a proportion of "wins" 

for each level, based on how many times a concept including that level is chosen, divided by the 

number of times a concept including that level appeared in the choice task) [280]. When these 

interactions were added one at a time to the logit model, the difference in log likelihood did not 

indicate a significant improvement to the model. The largest improvement was seen with the 

interaction between helpfulness and cost (p value approximately 0.2). A different design strategy 

may have allowed for estimation of two way interactions. As previously mentioned this is a 

potential limitation of the design. If two way interactions had been included and were found to 

be significant, they can improve the fit of the model [268]. A commonly used example of an 

interaction may be an increased preference for a sports car brand if the colour of the car is red. 

Such an interaction will affect the individual utilities for brand and colour. It is difficult to 

estimate what impact interactions might have had on the utilities estimated in the current study.  

3.3.3.3 Willingness-to-Pay 

Willingness-to-pay was calculated by dividing the beta estimates by the marginal utility of 

money. The marginal utility of money was calculated by taking the slope through the three data 

points representing the cost and utility of the levels used in the study, presented in Table 26. The 

calculation of WTP is based on the assumption that utility is linear, meaning that each additional 

unit change has the same marginal effect on choice [278]. This assumption is common to choice 

models [214], but as will be seen may not always be accurate. 
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Table 26: Calculation of the Marginal Utility of Money 

X-axis 
coordinates 

Y-axis 
coordinates 

Slope through all 3 
points 

Slope through last 2 points 
(SA) 

$10 0
$50 -0.273
$90 -0.977

-0.012
-0.018

SA=Sensitivity Analysis 

Based on this calculation, the slope representing the marginal utility of money was -0.012. It was 

observed that the line was not straight, and that the utility decrease moving from $50 to $90 was 

steeper than moving from $10 to $50 even though the increment in cost was the same, implying 

that each additional unit change had a different marginal effect on choice. The slope was 

calculated for the two data points representing $50 and $90 in a sensitivity analysis. WTP 

estimates are shown in Table 27. 

Table 27: Willingness-to-Pay Based on Interaction Model 

95% CI Attribute Beta
Estimate

WTP 
($) Lower Upper 

SA WTP 
($)

 Training (Counselor) 0.133 11 6 16 8
 Method (Telephone) 0.231 19 13 26 13
 Knowing (IP is known) 0.528 43 36 54 30
 Confidence  
(Have confidence in IP) 

0.433 35 26 45 25

 Helpfulness (Info. is very helpful) 0.717 59 48 74 41
SA=Sensitivity Analysis 

Dividing the beta parameters for the attributes in the interaction model by the marginal utility of 

money found that WTP to speak with a specially trained counselor was $11, to receive the 

information rapidly by telephone was $19, to have confidence in the IP was $35, to speak with a 

known IP was $43, and to receive information that is very helpful was $59. Receiving very 

helpful information was about twice as valuable as having confidence in the IP, three times as 

valuable as choosing the appointment method, and six times more valuable than choosing the 

training of the IP. Speaking with a known IP was about twice as valuable as appointment method 

and four times as valuable as choosing the training of the IP. 
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3.3.3.4 Sensitivity Analysis of Marginal Utility of Money and Confidence 
Intervals 

As previously described, a sensitivity analysis was conducted where a slope was calculated using 

only the values for the $50 and $90 levels. This resulted in WTP amounts being reduced by 

approximately 30% (see Table 27). In the bootstrapped datasets, linearity for the cost variable 

was improved due to the larger sample size (sample sizes of 1000 were bootstrapped from the 

original 175). Therefore, some of the sensitivity analysis WTP values are lower than some of the 

lower 95% CIs from the primary analysis.  

3.3.3.5 Model Fit Statistics 

Model fit statistics were examined for the base model and the interaction model (two interaction 

models were run, one with three-level categorical variables and one with two-level categorical 

variables). McFadden’s Pseudo R2 was between 0.2-0.4 for all models, indicating an acceptable 

goodness of fit (see Table 28) [291]. Adding the interaction terms resulted in a significant 

improvement in the model, shown by the decrease in Log Likelihood. The joint significance of 

the interaction terms not included in the model was greater than 0.05 (not significant). Re-coding 

categorical variables from three to two levels did not significantly change the model. The 

likelihood ratio chi-square for all models was p<0.001. 
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Table 28: Model Fit Statistics 

Model 
# 

Description 
of Model 

-2 LogL 
With- 
out Co-
variates* 

-2 LogL 
With Co-
variates*  

Mc-
Fadden’s 
Pseudo R2

Difference in 
LogL of Full 
& Reduced 
Models 

DF P** 

1 Main effects 
model 

2888 2187 0.243  - 7 -

2 Model with  
interactions as 
3- level 
variables 

2888  2079 0.280 108.1 (#2 
compared to 

#1) 

21 <0.001

3 Model with 
interactions as 
2-level 
variables 

2888  2083 0.279 4.2 (#3 
compared to 

#2) 

17 NS

4 Model with all 
non-
significant 
interactions 

2888  2155 0.254  32.2 (#4 
compared to 

#1) 

55 NS

DF=Degrees of Freedom 
NS= p greater than 0.05 
*Rounded to zero decimal places. 
**Based on the difference between the full and reduced models being a chi-square statistic with 
DF equal to the difference in DF between the two models (see DF column). 

3.3.3.6 Stratified Regression Analyses 

Stratified regression models were created to further assess the impact of demographic variables 

on preferences. The sample was split according to the variables of education and anxiety. 

Individual base models (i.e. including only the six attributes in the regression analysis) were 

created for these groups. 

3.3.3.6.1  Interaction between Level of Education and Helpfulness 
of Information 

The beta estimates and WTP for the preferred attribute levels are shown in Table 29 (WTP 

calculated by the same method as described in Section 3.2.5.9). People with more education were 

willing to pay about twice as much as people with less education to know the IP, have 

confidence in the IP, and receive very helpful information. People with less education were 

willing to pay twice as much as those with high educations to speak with an IP who is a specially 
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trained counselor. These models are based on small sample sizes so should be interpreted with 

caution, but are useful for demonstrating differences in WTP between different groups. 

Table 29: Regression Model Stratified by Education 

 

Main Effects 
Model (n=175)

WTP 
($)

High 
Education 

(n=128)*

WTP 
($)

Low 
Education 

(n=47)*

WTP 
($)

 Training 
(Couns.) 

0.134 20 0.093 15 0.245 29

 Method 
(Tele.) 

0.109 16 0.115 18 0.106 13

 Knowing 
(known) 

0.418 62 0.481 76 0.330 41

 Confidence  
(Have) 

0.519 77 0.593 94 0.402 49

 Helpfulness 
(Very) 

1.147 171 1.382 219 0.637 77

Cost $50 -0.041 -0.102 0.046
Cost $90 -0.536 -0.505 -0.651
Total WTP 347 422 210
WTP=Willingness-to-Pay 
*Main Effects Model  

3.3.3.6.2 Interaction between Anxiety Level and Cost 

Respondents were segmented into four categories: not anxious (level zero), anxiety level three 

(moderately anxious), anxiety level four (very anxious), and anxiety level five (extremely 

anxious). As anxiety decreased, the beta estimates for the cost levels decreased; simply, the less 

anxiety people felt, the less they were willing to pay (see Table 30). Once again, caution is to be 

exercised in interpreting these stratified results as the sample sizes are quite small. There is a 

clear relationship, however, between anxiety and WTP. 
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Table 30: Change in Cost Coefficient by Respondent Level of Anxiety about the Pregnancy 

Exposure 

 

 Not 
anxious 
(n=19)* 

WTP 
($) 

Moderately 
anxious 
(n=34)*

WTP 
($)

 Very 
anxious 
(n=74)*

WTP 
($) 

Extremely 
anxious 
(n=43)*

WTP 
($)

 Training 
(Couns.) 

-0.085 -5 0.070 7 0.182 38 0.219 68

 Method 
(Tele.) 

0.195 13 0.064 6 0.169 35 0.027 8

 Knowing 
(known) 

0.193 12 0.498 48 0.472 97 0.406 126

 Confidence  
(Have) 

0.462 30 0.329 32 0.590 122 0.654 202

 Helpfulness 
(Very) 

0.850 55 1.221 119 1.199 248 1.120 347

Cost $50  -0.633  -0.101 0.003  0.175
Cost $90  -1.240  -0.825 -0.387  -0.258
TOTAL  105 212 539 751
WTP=Willingness-to-Pay 
*Main Effects Model 

3.3.4 Dominant and Illogical Decision Makers 

Responses to choice tasks were examined to determine if any respondents exhibited dominance. 

Full dominance was considered to occur if the respondent always chose based on one level. 

Partial dominance was considered to occur if the respondent chose based on one level in 11/12 

choice tasks. These results are shown in Table 31. 

Table 31: Dominant Decision Makers 

Number of Respondents (%)Level 
Full Partial

Family Doctor Dominant (always chose doctor) 2 (1.1)  2 (1.1)
Telephone Consultation Dominant (always chose telephone) 1 (0.6)  3 (1.7)
Cost $90 Dominated (never chose $90) 12 (6.9)  11 (6.3)

Overall, few people failed to choose the objectively better scenario, however respondents were 

worse at the second best/worst task, potentially indicating fatigue (Table 32). Only two 

respondents picked the worst scenario in both tasks. 
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Table 32: Illogical Decision Makers 

 Number of Respondents (%) 
Picked worst case scenario in first task  4 (2.3) 
Picked worst case scenario in second task 8 (4.6) 
Picked worst case scenario in both tasks 2 (1.1) 
Picked worst case scenario in at least one task 8 (4.6) 

Once the dominant and illogical decision makers were identified, the main effects regression 

model (i.e. attributes only, not including demographic interactions) was run again with these 

people excluded (see Table 33). Excluding the illogical and dominant respondents did not 

significantly affect the beta coefficients except for cost. As would be expected, when the cost 

dominators were excluded, the utility of cost increased (i.e. less aversion to high cost). Similarly, 

there was an increase in preference for speaking with a specially trained counselor when the 

family doctor dominators were removed. There are no clear guidelines on how to handle these 

respondents, as their preferences may be valid and just different from our general expectations, 

with unique decision-making heuristics [296]. McFadden’s pseudo R2 was not altered by 

deleting illogical or dominant responders. Therefore, the dominant and illogical respondents 

were retained in the overall analysis.   
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Table 33: Impact on Regression Model of Excluding Dominant and Illogical Decision 

Makers 

 Main 
Effects 
Model 

Removed 
those who 

failed both 
best/worst 

tasks (n=2)

Removed 
those who 

failed at 
least one 

best/worst 
task (n=10)

Removed 
those who 
were cost 
dominant  

(n=23)

Removed 
those who 

were 
telephone 
dominant 

(n=4) 

Removed 
those who 

were 
family  Dr. 

dominant 
(n=4)

 Training 
(Couns.) 

0.134 0.130 0.111 0.125 0.138 0.197

 Method 
(Tele.) 

0.109 0.112 0.107 0.123 0.055 0.105

 Knowing 
(known) 

0.418 0.433 0.459 0.509 0.423 0.410

 Confidence  
(Have) 

0.519 0.535 0.556 0.571 0.535 0.507

 Helpfulness 
(Very) 

1.147 1.176 1.250 1.239 1.177 1.182

Cost $50 -0.041 -0.060 -0.107 0.019 -0.039 -0.059
Cost $90 -0.536 -0.556 -0.612 -0.266 -0.542 -0.580
-2LogL with 
covariates 

2186.7 2137.1 1978.8 1860.9 2108.9 2112.7

-2LogL 
without 
covariates 

2887.7 2855.8 2722.7 2523.1 2821.1 2821.1

McFadden’s 
Pseudo R2 

0.243 0.252 0.273 0.262 0.252 0.251

While it is possible that the illogical decision makers have their own unique decision-making 

heuristics, they were more likely to have a lower education level (see Table 34). Their ethnicity 

distribution was also different from the overall sample.   

Table 34: Demographic Characteristics of Illogical Decision Makers 

 Illogical Decision Makers 
(n=10) 

Logical Decision Makers 
(n=164, 1 missing) 

P* 

% Low Education** 50% 25% 0.082
% Caucasian  50% 70% 
% Asian 0% 15% 
% Other Race 50% 15% 

0.014

*Chi square test. 
**Less than college/university education. 
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The demographic characteristics of cost dominators were also different from the overall sample. 

Cost dominators were more likely to have a low education level, to have previously consulted the 

Motherisk program, and to select cost as the attribute they would choose if they could base their 

decision on one attribute (Table 35). These relationships held when the cost dominators who 

never chose a scenario with $90 were examined (total cost dominators) and when the 

respondents who only once chose a scenario with $90 were included (partial cost dominators). 

Table 35: Demographic Characteristics of Cost Dominators 

 Total Cost 
Dominant  

(n=12) 

Non 
Dominant 

(n=163)

P* Partial Cost 
Dominant 

(n=23) 

Non 
Dominant 

(n=152)

P*

% Low 
Education+ 

58% 25% 0.011 52% 23% 0.003

% Previous 
Motherisk 
Caller 

42% 17% 0.038 36% 16% 0.026

% Cost Most 
Impt. 
Attribute 

17% 2% 0.039** 13% 1% 0.017**

*Chi-square test. 
**Fisher’s exact test. 
+ Less than college/university education. 

3.3.5 Importance Scores versus Choice of Most Important Attribute 

In the demographic section of the survey following the choice tasks, respondents were asked 

upon which attribute they would base their decision if they could only choose one (essentially, 

what is the most important attribute in making the choice of service). Response frequencies 

showed a very similar distribution to the distribution of the beta estimates in the main effects 

model, with some important differences (Table 36). Helpfulness of information was most often 

chosen as the most important attribute, followed by confidence in the skills of the IP. Cost was 

least often chosen as most important, however it had the second highest importance score in the 

regression model. There was reasonable correlation between the response frequencies and 

importance scores (r=0.730). When the cost attribute was left out, the correlation improved to 

r=0.855. In the way the follow-up question was worded, there was no cost level attached to the 

attribute description, just “cost”, which may have had an effect on its perceived importance. The 

relationship between the two importance ratings is presented graphically in Figure 5.  
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Table 36: Choice of Most Important Attribute Compared to Importance Scores 

Attribute Beta  Importance Score Response Frequency % (n) 
Helpfulness of Info. 1.147 40 38 (66) 
Cost 0.536 19 3 (5) 
Confidence in IP 0.519 18 33 (57) 
Knowing IP 0.418 15 9 (16) 
Training 0.134 5 10 (18) 
Method 0.109 4 6 (11) 
Total 2.863 100 173 (2 missing) 

Figure 5: Comparison of Importance Score with Response to Explicit Choice of Most 

Important Attribute 
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3.3.6 Comparison of Fixed Choice Task Responses to Utility for Specific 
Scenarios  

A fixed choice task with levels best representing a counseling experience at a TIS and a 

counseling experience at a family doctor’s office was included. Approximately 55% of the time 

the TIS was chosen. The utility of the two scenarios were compared (Table 37).  
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Table 37: Responses to Fixed Choice Task Comparing TIS and Family Doctor 

Attribute TIS Family Doctor 
Training Counselor Family Doctor
Method Telephone Appointment
Know Stranger Know
Confidence Know nothing Have confidence 
Helpfulness Very helpful Somewhat helpful
Cost $50 $10
Utility (sum of main effects model coefficients) 1.349 0.937
Survey Responses to Fixed Choice Task 54.6 45.4
 

Interestingly, the utility for the TIS scenario described in the fixed choice task is slightly higher 

than that for the family doctor scenario, which is the same as what was observed in the responses 

to the fixed choice tasks. Similarly, in Table 38 it is shown that the utility for the best case 

scenario is much greater than the worst case scenario, and it was rarely chosen in the fixed 

choice task. 

Table 38: Comparison of Best and Worst Service Scenarios 

Attribute Worst Case Best Case 
Training Family Doctor Family Doctor
Method Appointment Appointment
Know Stranger Know
Confidence Know nothing Have confidence
Helpfulness Somewhat helpful Very helpful
Cost $90 $10
Utility (sum of main effects model coefficients) -0.536 2.084
Survey Responses to Best-Worst Fixed Choice Task 3.4 96.6

3.3.7 Real Life Use of Information Sources 

Respondents were asked to check all information sources they might consult if they had this 

question in real life. Responses to this question are shown in Table 39.  
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Table 39: Responses to Question: “Check all information sources you would consult” 

Information Source Number of Respondents That Chose Source (%) 
Family Doctor 162 (93.1) 
TIS 157 (90.2) 
Internet 146 (83.3) 
Obstetrician 140 (80.5) 
Books 130 (74.7) 
Family & Friends 110 (63.2) 
Telehealth 78 (44.8) 
Genetic Counselor 49 (28.2) 
Walk-in Clinic 36 (20.7) 

Not only were both family doctor and TIS very frequently picked, 148 people (85%) picked both 

those sources. Chi-square tests revealed some significant effects of demographic characteristics 

on choice of information sources. People with high incomes were more likely to select internet 

and obstetrician. People born in Canada were also more likely to select obstetrician. People with 

extreme anxiety levels were less likely to select family and friends. Telehealth was more likely to 

be chosen by people of child-bearing age (26-49) and less likely to be chosen by the youngest 

age group (18-25). A walk-in clinic was less likely to be chosen by people who were employed. 

The total number of sources chosen was also examined (Table 40). The majority of people chose 

multiple sources. People who picked few sources had some specific demographic characteristics: 

they were more likely to be unemployed, to not report an income, and be on anti-depressants. 

Table 40: Distribution of Number of Sources Picked 

Number of Sources Picked n (%)
Picked Few Sources (0-3) 18 (10.3)
Picked Some Sources (4-6) 97 (55.4)
Picked Many Sources (7-9) 60 (34.3)

3.4 Discussion 
The majority of survey respondents were women of a higher socio-economic status who opted to 

use the online platform. The results showed that the helpfulness of information was the most 

important attribute influencing choice of information service; the methods by which information 

was delivered were far less important. A detailed discussion of the main results follows.  
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3.4.1 Comparison of Demographic Characteristics of Sample with 
Greater Toronto Population 

A comparison of the education levels of the sample to the results of the 2006 Canadian census 

results for the Greater Toronto Area (GTA) showed that the sample was more highly educated 

than the GTA population. Only 9% of survey respondents had a high school diploma or less, 

compared to 45% of the GTA population aged 15 and over [297]. The survey sample was also 

less ethnically diverse than the GTA. There was a higher proportion of Caucasians in the sample. 

Additionally, the majority of survey respondents reported being born in Canada with only about 

half of Toronto residents reported as non-immigrants in the 2006 census [297]. The majority of 

survey respondents (89%) reported speaking English primarily in their home, which is also a 

higher proportion than found in the GTA [297]. The median income in GTA households in 2005 

was $52,833 [297] and $50-60,000 was the median income range in this sample amongst those 

who reported an income. The low-income cut off used by Statistics Canada as measure of 

poverty for people living in a 4-person household in 2002 dollars was $36, 235 [297]. It appeared 

that many of the people in the survey who reported low incomes were also university students. 

Students may be living on low incomes during their studies, however there are likely many 

differences between them and a person who lives in poverty, therefore it should be assumed that 

the sample did not represent preferences of people with low incomes. It was found that 17% of 

the survey respondents were currently using anti-depressants. Estimates of anti-depressant use 

vary widely so it is unknown whether this is within the normal range. The national rate of 

antidepressant use in Canada has been estimated at 6% [298]. It has also been estimated that 13% 

of all pregnancies in America will be exposed to anti-depressants [262].   

3.4.2 Preferences for Teratology Counseling 

The magnitude and directions of preferences for attributes of teratology counseling following an 

exposure to anti-depressant medication during pregnancy were estimated in this DCE. Not 

surprisingly, the most important attribute of the counseling was the provision of information that 

is very helpful. The most interesting aspects of the results were the direction and size of 

preferences and the interactions with demographic variables.  

It was previously unknown whether people would prefer to speak with an IP that knows them or 

if they would prefer to remain anonymous. This survey found that people would prefer to speak 
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with someone with whom they have familiarity, and that this feature was almost as important as 

receiving very helpful information. Similar results were found in a DCE of primary care, which 

found that the most important attribute was to receive a thorough examination, followed by 

seeing a physician that knew the patient well [299]. Several DCEs evaluating family practice 

medicine have found that respondents would wait longer to see a familiar medical practitioner 

who was well informed about their case, particularly when it was a new or uncertain condition 

[240, 300, 301]. Although focus group participants stated they might prefer anonymity as it 

reduces embarrassment around discussing sensitive issues, overall this study found that 

familiarity was an important feature of counseling. It was, however, valued less by people that 

had previously used the Motherisk service, so it is possible that preferences change depending on 

prior experiences with anonymous services.  

The finding that people preferred to speak with a specially trained counselor rather than a family 

doctor was is in the opposite direction of previous studies which have generally found that a GP 

is preferred [236, 238, 301, 302]. An evaluation of out of hours GP care found that respondents 

were willing to wait an extra hour to see a doctor rather than a specially trained nurse [237]. A 

study of practice nurse vs. doctor-led primary health care for minor illness found that women, 

younger people, the less well-educated and those with higher incomes had a more positive 

attitude towards the nurse, whereas older people had a more positive attitude to the doctor [238]. 

Doctor shortages are common in Canada and in other western nations with publicly administered 

health care systems, and recent years have seen a shift towards increased roles of nurses and 

pharmacists in the delivery of primary care [303]. Preferences for training of the IP may evolve 

as people become more familiar with different primary care models.  Similarly, our study found 

that subgroup preferences for training of the IP varied.  

Training of the IP was not rated as a highly important attribute by the focus groups, and 

subsequently was found to be the smallest factor influencing choice (WTP $11). However, it was 

an important attribute to include as it is one of the main differences between counseling by TIS 

and physicians. Method of consultation was also not rated highly by focus groups nor was it 

found to be very important in the regression analysis (WTP $19), but it is also an important 

difference between services. Relative to the other attributes, both the training of the information 

provider and the method of consultation were less important features of the counseling. 
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3.4.3 Influence of Demographic Factors on Preferences 

Interesting interactions between preferences and demographic characteristics were found. 

Subgroups were identified (dominant decision makers and people of non-Caucasian or Asian 

ethnicity) for whom a family doctor was the preferred IP, which was a preference in the opposite 

direction of the overall sample. TIS and other alternative services should be aware that such 

subgroups may exist. The doctor-patient relationship can be very powerful [296, 304]. People 

may achieve greater reassurance in speaking with a physician depending on their attitudes 

towards physicians and their personal experiences. 

It was found that people with higher levels of education had greater utility for obtaining 

information that is very helpful compared to people of lower levels of education. It is well 

known that a social gradient in health exists [305]. Several reasons have been postulated for this, 

including Grossman’s model of the demand for health capital. Grossman’s model assumes that 

people with more education are more efficient producers of health [158], perhaps because they 

are able to extract more value from the health information they receive and are better able to 

navigate the health care system. This study found that not only may people of a higher education 

level extract better value from health information, but that they may have a higher demand for 

health information in the first place. This is an important finding, as health agencies and 

providers may need to come up with ways to better engage people with lower levels of education 

when communicating health information. It is generally believed that TIS users are of a higher 

socio-economic status than the general population [157, 306, 307].  

The underlying reasons for reduced demand among less educated people are likely complex. 

Perhaps, as postulated by Grossman [158], people with less education extract less value from 

health information. It is possible that people with lower levels of education become more reliant 

on their HCPs, rather than seeking information themselves. In the stratified regression analysis, 

less educated people had lower utility for almost all attributes except for training of IP. Caution 

must be exercised in interpreting the significance of the stratified regression analyses as 

segmenting the sample reduced the sample size available for analysis. 

The interaction between anxiety level and cost is logical and in an expected direction, potentially 

demonstrating that people were considering their answers carefully. This range may be useful for 

estimating WTP for different types of inquiries. Interestingly, income did not interact with the 
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cost attribute, probably because this was a one-time expenditure that was not very expensive. 

Previous studies have found interactions between income and WTP, but for more costly 

interventions [169, 214]. One of the main reasons that WTP and CBA fell out of favour in the 

health economics field is that since WTP is tied to ability to pay, interventions benefiting people 

of less ability to pay may be undervalued, leading to inequity [308]. This study found that WTP 

may not always be related to ability to pay, especially for one time expenditures that are 

relatively small, but WTP can be related to other factors. 

There was an interesting interaction between unemployment and preference for method of 

contact, which suggests that when people have more flexible schedules they may be more partial 

to in-person appointments. During survey development, merging the waiting time and method 

attributes into one attribute was a decision made to simplify the questionnaire, however it 

becomes difficult to draw conclusions as to whether people in reality prefer face to face 

appointments or were mainly motivated by the shorter waiting time of a telephone consultation. 

A previous study found a similar interaction in that employed people had a stronger preference 

for choice of appointment time with their GP, and were willing to wait longer when they could 

choose the appointment time [300]. An evaluation of satisfaction with telemedicine primary care 

found that satisfaction with the experience was very high (>90%), and participants did not report 

that the telemedicine format interfered with their relationship with the health care provider [309]. 

The large number of interactions with demographic variables suggests that subgroups exist with 

distinct preferences. In future, a latent class analysis of these data may be useful in further 

defining population preferences for teratology counseling. In a latent class analysis, respondents 

are divided into segments that have similar preferences; this type of analysis is more commonly 

used in marketing research than in health care, but may be suitable in areas such as this where 

preferences are more subjective. Indeed, a latent class analysis of children’s mental health 

professionals found three distinct groups whose preferences differed with respect to how they 

believed information about child mental health services should be delivered to parents [310]. A 

review of preferences for primary health care found that patient characteristics often interact with 

preferences, particularly age and economic status, and less frequently education, health status, 

family situation, sex, and utilization of health care [311]. 
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The exposure being evaluated was for an anti-depressant. As previously mentioned, people may 

have different attitudes towards psychological medications compared to others [159]. It was 

found that most survey respondents felt anxiety about this exposure. This may limit the 

generalizability to preferences and WTP for other types of exposure, where the medication is 

question is less stigmatized and may provoke less anxiety. It was also found that WTP was 

related to level of anxiety, with increased anxiety resulting in increased WTP. It is likely that a 

portion of the benefit users obtain from a teratology counseling encounter is related to a 

reduction in anxiety. If anxiety were to be measured on a Likert scale, it is unclear whether WTP 

is related to a relative drop in anxiety levels or if anxiety has to be above a certain threshold 

before reducing it is valued. It could be assumed, however, that preferences and WTP for 

counseling about exposures that provoke similar anxiety levels to anti-depressants would be 

similar to those found in this study.        

In consideration of the findings of this DCE, TIS should emphasize the high quality of 

information that they are able to provide as this was the most important attribute. It was found 

that people preferred speaking with an IP that they know. As the IP at TIS is always going to be 

unknown to the caller due to the telephone hotline format, this is a potential factor that may limit 

people’s preference for using TIS. Overall, preferences were in favour of features of TIS (such as 

method of contact and training of the IP). TIS may also want to consider ways in which they can 

instill confidence in their skills amongst potential users, as this attribute was the third most 

valued in the interaction model. In the survey of North American TIS it was found that TIS with 

productive research programs received more calls, which could potentially be related to having a 

higher profile in their communities, instilling greater confidence in their service and facilitating 

expectations of the service having high quality information. Prior experience with TIS altered 

preferences, as Motherisk callers obtained less utility from knowing the IP and more utility from 

speaking with a specially trained counselor. 

3.4.4 Validity of Discrete Choice Experiments  

Asking respondents what they felt was the most important attribute provided an interesting 

opportunity to examine the overlap and disparities between the order of preferences in the 

regression model and people’s explicit choices. While the regression revealed cost to be a very 

important attribute, it was least often explicitly chosen as important by the respondent. People 
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may have felt self-conscious about identifying cost for fear of appearing “cheap”. Conjoint 

analysis can be extremely useful for estimating embarrassing or socially unacceptable biases. 

One research group found that people would rather have a potential trivia game teammate who 

was thin rather than overweight, and in fact were willing to trade 11 IQ points to have a thin 

teammate [312]. The same group has unpublished data showing that undergraduate students 

would rather have a future boss who was male rather than female [312]. This is an example of 

why DCEs are a useful method in establishing preferences, as underlying biases may be more 

easily quantifiable. This method may help avoid the limitations of other survey formats where 

respondents attempt to answer in a way that they believe is more pleasing or acceptable.   

The close correspondence between actual choices to the fixed tasks and the estimated utility of 

those scenarios suggests that the model is valid. It was interesting to note, however, that even 

though TIS features were preferred in the regression model, the family doctor was still the most 

often chosen source of “real life” information (but just barely, 93% of respondents chose it as an 

information source, whereas 90% chose TIS). Responses to the real life sources of information 

question confirmed that family doctor is the most logical comparator service to TIS. The high 

frequency of selection for the top five information sources indicates that there is diverse 

information seeking behaviour in this context. This finding supports the decision to not offer a 

none option. However, this may be a limitation of the design because the respondent was forced 

to choose only one of two services whereas in real life they may consult multiple sources. It was 

interesting to note that people using anti-depressants were more likely to choose few information 

sources. Perhaps this was because they already have a relationship with the medication prescriber 

so they do not feel the need to seek as many information sources. Or, if they are still depressed, 

they may have decreased motivation to seek out information. 

The validity of DCEs is being actively considered in the scientific literature as the method gains 

popularity. Test-re-test reliability has been found to be high; respondents given a discrete choice 

survey three times with many questions repeated generally answered in an identical fashion on 

each questionnaire [168]. Another empirical investigation of internal validity of discrete choice 

responses found that only 6% of respondents were what the authors deemed “intransitive”; i.e., 

that if the respondent had previously picked choice A over B and had picked choice B over C, 

then they should pick choice A over C later in the questionnaire [313]. Such a low level of 

intransitivity suggests that the preferences being elicited are indeed rational.  
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3.4.5 Limitations and Methodological Issues 

There are some limitations to the WTP estimate. It has been suggested that WTP estimates 

generated by conjoint analysis studies are sensitive to the modeling framework, and to the 

number and ranges of levels used [314-316] . Calculating the marginal utility of money assumes 

a linear relationship between cost and utility, however this may have not been the case. In the 

main effects model, there was little disutility associated with the $50 level, indicating that 

respondents did not see this level as being very different from $10. Perhaps this was seen as an 

affordable one-time expenditure. While some respondents dominated at the $90 level, including 

one level above $90 could have improved the WTP estimate. Previous DCEs that have varied 

levels of attributes have found that while other parameter estimates remain stable when levels are 

varied, WTP is very sensitive to the levels used [317]. In retrospect, the ceiling cost mentioned 

by the focus groups was $100, so a value over that could have been included in order to test the 

limits of WTP. Research has suggested that respondents may be more sensitive to price when it 

is presented as the last attribute [265]. This is one of many methodological issues regarding the 

appropriate use of DCEs to assess WTP that must still be addressed in future research [318]. One 

of the main limitations of stated preference methods is that they are evaluations of hypothetical 

situations. If the hypothetical situation is incorrectly specified, particularly with respect to cost, 

the estimates of benefit will also be incorrect.  

As described in the methods section, a “none” option was not provided, which could have led to 

over-estimation of preferences and WTP. As previously mentioned, the selection of real life 

information sources showed that most people were likely to consult multiple sources of 

information, therefore having them choose a “none” option likely wouldn’t reflect real life 

activities. Perhaps three service options could have been presented, with one being a fixed option 

with levels always representing a family doctor’s visit and the other two scenarios being varied 

(the family doctor scenario could potentially be labeled as such). A survey in this format would 

need extensive pilot testing, but may go some way to addressing the need for some people to 

“opt out” of extra services while also defining the gold standard of service as being the family 

doctor visit, so that the implications of the opt out choice are clearly understood. Future studies 

of interventions that provide information may wish to provide more than two options, although 

this makes the survey more complex for both the respondent and researcher. 
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The selection of attributes and levels is a critical component of any DCE. It is possible that 

different attributes and levels should have been included. Perhaps a focus group with other 

HCPs, such as family doctors or pharmacists, might have served to further inform the decisions 

made about the attributes and levels. The evaluation is limited to the attributes and levels that 

were selected. 

Overall, respondents demonstrated logical and consistent decision making. It is possible that 

respondents grew fatigued through the survey, as failures in the best-worst task increased when it 

was repeated towards the end of the survey. Respondents who failed the best-worst task were 

younger and less educated; a previous study also found that younger respondents were more 

likely to fail a validity test [227]. While these respondents did not have an impact on the overall 

results, it is important in future to establish appropriate decision rules for handling illogical 

decision makers. Perhaps a threshold level could be established for which a change in the beta 

estimate is considered significant enough for the illogical decision makers to be modeled 

separately; for example, if the beta increases or decreases by 20% the illogical decision makers 

should be removed from the overall analysis. Their responses, however, should still be 

considered since as previously discussed they may not necessarily be illogical but perhaps 

possess unique preferences or decision-making heuristics.  

3.5 Conclusions 
The DCE found that receiving very helpful information is the most important feature of 

teratology counseling, and that the methods by which information is delivered are less important. 

Characteristics common to both TIS and physicians were felt to be important, and overall it is 

difficult to determine which service model may be most preferred as the influence of the quality 

of information attribute was so large, it may outweigh any other service features. The findings 

are limited by the attributes and levels selected for evaluation, and to the scenario of an anti-

depressant exposure during pregnancy. The findings may not be generalizable to other 

populations as this sample was largely female, educated, and urban. Preferences may not be 

generalizable to other types of exposure inquiries. Currently, no cost-effectiveness data for this 

type of counseling exists. The robustness of WTP values above $90 is unknown. All WTP values 

have not been validated in real life settings. DCEs are a valuable tool in performing program 
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evaluations in contexts where health outcomes are difficult to quantify, and utility may be 

affected by the process of care.  
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4 Chapter 4: Methodological Challenges in Using 
Willingness-to-Pay Estimates in a Cost-Benefit 
Analysis of a Teratology Counseling Encounter  

4.1 Introduction  

4.1.1 Overview of Cost-Benefit Analysis 

A cost-benefit analysis (CBA) compares the costs of a given program or intervention with its 

benefits, measured in dollar terms. The measurement of health benefits in dollar terms rather 

than change in health status is what distinguishes a CBA from cost-effectiveness and cost-utility 

analyses (CEA and CUA, respectively) [97]. While CBAs had historically not achieved the 

popularity of CEA or CUA in health economic evaluations, recent years have seen an increase in 

the use of CBAs in addressing a myriad of policy and funding issues [171]. An advantage of 

CBA over CEA and CUA is that comparisons can be made to non-health programs when such 

analyses are being used to inform resource allocation. As well, CBA may be better able than 

CEA and CUA to capture the value of non-health outcomes such as reassurance, and spillover 

effects to other individuals, as CEA and CUA are generally more narrowly focused on an 

individual patient [97, 319].   

Given that CBAs are less commonly performed, few methodological guidelines are currently in 

place, providing many challenges when this framework is used. This chapter presents an 

example of a CBA for a single teratology counseling encounter regarding anti-depressant use 

during pregnancy. Costs and benefits of a counseling intervention that provides teratology 

information were estimated, with benefits measured by WTP values generated from a DCE (see 

chapter three). The benefit being assessed is the benefit to a user of a teratology information 

consultation on the use of an anti-depressant during pregnancy, rather than an improvement in a 

particular health outcome or benefits accrued to society through the provision of such a program. 

An understanding of welfare economics is important to understanding the estimation of benefits. 

Welfare economics is a branch of economics that deals with the valuation of social welfare. Two 

key concepts of welfare economics, termed the Pareto principles after the economist Vilfredo 

Pareto, are that social welfare is comprised of the welfare of each individual in society, and that 

individuals are the best judges of their own welfare [97]. Economic evaluations that include 
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elicitation of consumer preferences, including DCEs, are therefore rooted in the principles of 

welfare economics  [313, 320]. The definition of what individuals are being asked to pay for is 

an important aspect of WTP. Goods may be private, where benefits accrue only to the individual 

who pays for them (e.g. orthotic shoe inserts) or public, where people receive benefits whether 

they pay for them or not (e.g. an immunization program) [183]. To value a public good, 

individual WTP are added, as each unit of good or service is equally shared by all [183]. This 

may be problematic if individuals consider benefits to others in their consideration of a benefit 

that is intended by the researcher to apply only to them. The unit of analysis in this study was a 

one-time consultation, with benefits accruing to one individual.  

The cost and benefit inputs each have variability and uncertainty. To address the uncertainty in 

the estimates, a probabilistic sensitivity analysis (PSA) comprised of Monte Carlo simulations 

was used to analyze the data The PSA can not account for errors in measurement, that is, if the 

DCE used to estimate the WTP values was mis-specified, or if relevant cost items were left out, 

such errors will not be captured in the PSA. The total WTP estimates were based on an 

aggregation of WTP values for particular service attributes. A secondary analysis was conducted 

where WTP was reduced because there was uncertainty about the specification of one of the 

service attributes; specifically, it was not certain that a user would have confidence in the TIS 

and so the WTP was reduced by the corresponding amount of benefit gained by having 

confidence in the IP. The analysis was first conduced from the societal perspective, where 

service provision costs were included as well as productivity costs to the user. Another analysis 

was then conducted from the health care payer perspective, where only service provision costs 

were included. Methodological challenges with respect to the measurement of costs and benefits 

and their use in a CBA will be identified and discussed. 

4.1.2 Rationale 

An economic evaluation comparing costs and benefits of teratology counseling by TIS and 

family doctors has not yet been conducted. CBA was used as the evaluation framework, with 

benefits measured in dollar terms using willingness-to-pay derived from a discrete choice 

experiment (see chapter three). Measuring the benefits of a teratology counseling encounter 

presents a challenge. SP methods allow for the estimation of benefits in a hypothetical situation. 

While the hypothetical nature of these methods is a limitation, they may be more appropriate for 
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valuing a counseling intervention than an RP method or via quantification of changes in health 

outcomes. RP methods are not possible because no market exists for these services, and 

evaluating changes in health outcomes may not be comprehensive enough for a counseling 

intervention. CBAs are not often conducted in health care; using WTP values as the measure of 

benefit in a CBA is rare as well. An example of such a study will be useful for demonstrating the 

methodological challenges for this analysis framework. There are many limitations and 

uncertainty in the estimation of costs and benefits used in the analysis, and the feasibility of 

addressing some of this uncertainty by using PSA needs to be explored.  

4.1.3 Objectives  

The objective was to compare the costs and benefits of a TIS and physician encounter in an 

incremental analysis to determine the probability that the incremental benefits of TIS exceed 

costs for a single counseling consultation about using an anti-depressant during pregnancy.  

4.2 Methods 

4.2.1 Overview of Methodological Challenges 

There are two main areas of challenge in this CBA. The first is the monetarization of benefits 

using WTP values derived from a DCE. It is possible that benefits were measured incorrectly. 

The DCE provides utilities for individual levels of potential attributes of a service. Service 

scenarios are described by levels, and the utilities for each level are aggregated to provide a total 

utility for a service scenario. The utility is then divided by the marginal utility of money to derive 

WTP for that service scenario.  

The measurement of benefits is dependant on the correct specification of the DCE. It is possible 

that the DCE was mis-specified. Measurement errors may have been made if utilities were 

elicited inappropriately or the service scenarios were inaccurate. For example, were all important 

attributes included, described the right way, and assigned the appropriate levels? There is no 

method of addressing inappropriately elicited utilities at this point. Every effort was made to 

include all appropriate attributes and levels and to describe them correctly (see chapter three).  

To account for possible variations in the service scenarios, two approaches were taken to 

specifying the TIS scenario descriptions. The appropriate method for estimating variance of the 
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WTP values is unknown. A bootstrap approach was used, providing an estimate of variance for 

use in the PSA. These challenges will be discussed further in the section describing the 

measurement of benefits. 

The second main challenge in this area is more specific to the subject area, yet common to many 

economic evaluations. That is, appropriately estimating costs for the TIS intervention. Telephone 

counseling is one aspect of the service provided by TIS. Costs are highly variable depending on 

the service setting, staff, and responsibilities. Appropriate measurement of costs was a challenge, 

and will be described in the measurement of costs section. 

4.2.2 Cost-Benefit Analysis 

An incremental CBA was performed comparing the net benefit (NB) of TIS and physician 

services (assumed to be the alternative to TIS; refer to chapter three for the rationale of the 

selection of physician services as the service comparator). The NB is the difference between the 

costs and benefits of an intervention. The benefits were measured via WTP for a consultation 

following an exposure to anti-depressants in early pregnancy, with WTP values derived from a 

previously conducted DCE where cost was included as an attribute. The NB was estimated for an 

individual consultation. Additional distal costs and benefits that may occur as a consequence of 

teratology counseling, such as the treatment of depression, counseling other HCPs and producing 

research, were not included in the analysis.  

4.2.2.1 Time Horizon 

The time horizon was limited to one consultation. Future service use and outcomes following use 

were not evaluated so it was unnecessary to perform discounting of the costs and benefits. 

4.2.2.2 Perspective and Costs 

In order to provide the most comprehensive and accurate description of costs, a limited societal 

perspective was adopted [97]. Under the limited societal perspective, both service-related and 

user productivity costs were included. Service costs associated with counseling on anti-

depressant use in pregnancy could include physician time and diagnostic ultrasounds to detect 

malformations. In this evaluation, service costs incurred following the counseling intervention 

were assumed to have the same patterns for both TIS and physician users, therefore only the 
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costs of service delivery were evaluated, which is a potential limitation. Productivity costs are 

those costs associated with missed time from work or other activities by patients and/or 

caregivers due to a person’s health condition. Travel costs were not modeled as these are too 

variable to predict accurately. This is a potential limitation of the analysis, as physician costs 

may be underestimated. Please refer to Table 45 for a full summary of the estimates and 

distributions used in the analysis. A second analysis was conducted from the health care payer’s 

perspective, that is, productivity costs were not included.   

4.2.2.3 Incremental Comparison of Net Benefit 

The net benefit (NB) is the difference between program costs and program benefits, both valued 

in monetary terms, as represented by the following formula: 

NB = (Benefits) – (Costs) 

The benefits and costs were calculated for both TIS and physician services. The difference in 

costs and the difference in benefits between the two services were then calculated to provide the 

incremental NB (INB) of TIS, according to the following formula: 

INB = (BenefitsTIS – BenefitsFamily Doctor) – (CostsTIS – CostsFamily Doctor) 

An incremental analysis allows one to determine whether the additional benefits observed with 

an intervention exceed any additional costs compared to a standard intervention. 

4.2.3 Measurement of Benefits 

4.2.3.1 Derivation of Willingness-to-Pay from a Discrete Choice 
Experiment 

A DCE was conducted to estimate preferences and WTP for teratology counseling (see chapter 

three). In the survey, men and women (adults 18-65 years of age) from a cross-section of society 

were recruited and all were asked to imagine that they or their partner were newly pregnant and 

wanted more information about using an anti-depressant medication during pregnancy. Users of 

the Motherisk program were not excluded. Motherisk users represented 19% of survey 

respondents, and indeed were found to have slightly different preferences than the rest of the 

study sample (see chapter three). Only surveying Motherisk users or pregnant women would not 
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lead to a true estimate of the public value of these services. It is possible that people with a 

vested interest in a certain program may value it more highly than people who do not regularly 

use it or may not ever use it. 

As described in chapter three, the attributes that were evaluated in the survey were generated 

through examinations of the literature, consideration of the key differences between TIS and 

family doctor teratology counseling, and focus group discussions. It is possible that the attributes 

and levels selected were inappropriate; however every effort was made to design the survey in a 

rigourous and appropriate fashion. If there were errors in the description of attributes and levels 

or in the survey design, it will affect the measurement of benefit in the economic evaluation.   

The WTP approach for individual consumption is the most conservative estimate of benefits. 

There are spillover benefits to other persons that may be taken into account when WTP values 

are being elicited from an individual. This may occur if the survey respondent considered 

spillover effects in their WTP estimation. For example, a spillover effect of pregnancy 

information may be that the quality of life for other family members is improved due to 

decreased stress in the recipient of the information. No attributes, however, were included in the 

DCE that suggested the respondent explicitly consider spillover effects. It is possible that 

respondents considered spillover effects themselves, although the extent to which this occurred 

on an individual level is unknown.   

Estimating WTP values from DCEs is still a method in progress. Studies of internal validity of 

DCEs have generally found good internal validity, i.e. they consistently measure people’s 

preferences [168, 313]. Whether people’s stated WTP values as generated by DCEs reflect what 

people would actually in real life is more difficult to assess [321, 322]. Reasonably good 

correlation between stated and actual WTP in health care settings and in donations to 

environmental causes has been found, demonstrating criterion validity, which means that WTP 

values matched an external criterion [322, 323]. Another method to determining if stated 

preferences correspond to actual preferences is to assess convergent validity, that is, if WTP 

values in one study for one good are similar to WTP values for a similar good in another study. 

Convergent validity has been demonstrated in empirical evaluations of DCEs [324]. Determining 

whether stated preferences for hypothetical scenarios are a reasonable reflection of actual 
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behaviour remains one of the main limitations to using WTP data in a full program evaluation. 

This may be particularly difficult to validate in publicly funded health care systems.  

The logit regression analysis of the DCE data provided WTP values for attributes of a teratology 

counseling consultation (Table 41). The beta estimates are from the full model including all 

significant interaction terms, which are not shown. The WTP values are generated by dividing 

the beta estimates by the marginal utility of money, which is based on the beta estimates for the 

cost attributes, which are not shown (see chapter three). Bootstrapping methods were used to 

generate 95% CIs. As previously discussed in chapter three, it is possible that a unit change in 

the attribute level does not have an equal effect on marginal utilities; for example, paying $100 

more for a good is the same marginal difference if you pay $300 rather than $200, but this may 

be perceived as being worse than paying $200 rather than $100. The linear additive model is 

assumed for most choice models, and other types of models have not shown significant 

improvements in model fit [214, 278]. For this reason it was decided to use all data points to 

calculate the marginal utility of money rather than the last two ($50, $90), even though the 

difference between $10 and $50 may be different from the difference between $50 and $90. As 

modeling research has not developed reasonable alternative models it was decided to assume 

linearity and use all data points available.  

Table 41: Willingness-to-Pay for Service Attributes 

WTP ($) Attribute (level) Beta
Estimate Point 

Estimate
Lower 

95% 
CI

Upper 
95%  

CI 

Reference Level 
(Beta=0) 

 Training (Counselor) 0.133 11 6 16 Family physician 
 Method (Telephone) 0.231 19 13 26 In-person 

appointment 
 Knowing (IP is known) 0.528 43 36 54 IP is not known 
 Confidence  
(Have confidence in IP) 

0.433 35 26 45 Unaware of skills 
of IP 

 Helpfulness (Info. is 
very helpful) 

0.717 59 48 74 Info. is somewhat 
helpful 

IP=Information Provider; CI=Confidence interval 

4.2.3.2 Willingness to Pay for TIS 

There were two approaches used to calculate WTP for TIS. The first approach was based on the 

configuration of service levels shown in Table 42, which represent TIS features. 
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Table 42: Levels and Willingness-to-Pay for TIS in First Approach  

WTP ($) Level 
Point Estimate Lower 95% CI Upper 95% CI

Training=Counselor 11 6 16
Method=Telephone 19 13 26
Knowing IP= Not known 0 0 0
Confidence= 
Have confidence in IP 

35 26 45

Helpfulness=Info. is very helpful 59 48 74
Total 124 93 162
IP=Information provider; CI=Confidence interval; WTP=Willingness-to-pay 

The first two (training of IP and method of contact) are inherent characteristics of TIS. It was 

assumed that the IP is not known to the TIS user. Therefore a zero amount was assigned for this 

level, as utility was gained when the IP was known and not knowing is the zero utility reference 

level. It was assumed that the information would be very helpful based on previous literature. As 

doctors often use TIS as a resource it was assumed that TIS have high quality information [85]. 

Surveys have also shown that doctors themselves rate the quality of TIS information as very high 

[87]. Total WTP for TIS in the first approach exceeded $90, which was the highest price level set 

in the DCE. The slope of the marginal utility of money past the $90 point was unknown and was 

assumed to be linear; it is possible, however, that the relationship is not linear. Since a level of 

WTP as high as this aggregate WTP value was not included in the survey, it is possible that the 

calculated aggregate WTP is higher than the true WTP and may therefore not be robust. The total 

WTP for TIS was less than $90 in the second approach (described below). Although $90 was the 

highest value presented in the survey, presumably the service scenarios being presented were not 

optimal (that is, did not contain all the preferred levels). The TIS scenario in the first approach 

has almost all the most preferred levels, therefore it is possible that WTP is higher than $90 when 

the scenario is almost optimal. It has been previously observed that aggregate WTP for optimal 

scenarios is higher than the ceiling price provided in the survey (see section 4.4.2.2 for a further 

discussion of this issue) and this threat to validity warrants further research.  

In the first approach it was assumed for both TIS and the family doctor visit that the user would 

have confidence in their skills. In the second approach it was assumed that the user would not be 

confident in the TIS, with the corresponding levels and WTP shown in Table 43. 



131 

 

Table 43: Levels and Willingness-to-Pay for TIS in Second Approach 

WTP ($) Level 
Point Estimate Lower 95% CI Upper 95% CI

Training=Counselor 11 6 16
Method=Telephone 19 13 26
Knowing IP= Not known 0 0 0
Confidence= 
Do not have confidence in IP 

0 0 0

Helpfulness=Info. is very helpful 59 48 74
Total 88 67 117
IP=Information provider; CI=Confidence interval; WTP=Willingness-to-pay 

4.2.3.3 Willingness to Pay for Family Doctor Visit 

WTP for a family doctor visit was based on the configuration of service levels shown in Table 

44, which exemplify counseling provided with a physician visit. 

Table 44: Levels and Willingness-to-Pay for Family Doctor Visit 

WTP ($) Level 
Point Estimate Lower 95% CI Upper 95% CI

Training=Family Doctor 0 0 0
Method=Appointment 0 0 0
Knowing IP= Known 43 36 54
Confidence= 
Have confidence in IP 

35 26 45

Helpfulness=Info. is somewhat helpful 0 0 0
Total 79 62 99
IP=Information provider; CI=Confidence interval; WTP=Willingness-to-pay 

Utility is gained when the user speaks with a specialized counselor over the telephone (as these 

were the preferred levels in the DCE), therefore these levels (family doctor and appointment) are 

set to the zero value reference level. It was assumed that the user would know the IP as they are 

their family doctor, therefore this service scenario has a utility gain on that level. As described 

previously, it was assumed that the user would have confidence in family doctor services. The 

assumption that physician services would provide somewhat helpful information was based on 

previous surveys, which have collectively indicated that TIS are highly utilized by physicians 

and that some physicians lack confidence in areas in which TIS are specialized [77, 85-87]. 
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4.2.3.4 Summary of Measurement of Benefits and Methodological 
Challenges 

The monetarization of benefits using the WTP values is dependent on how the DCE survey was 

designed. It is possible that there were errors in the design, however the instrument was 

developed in a rigorous manner using focus groups and field testing. The assumptions used to 

design the service scenarios were described. It is possible that the service scenarios were not 

assigned the appropriate levels. This was examined by taking two approaches to estimating TIS 

benefits. Some studies have shown WTP values elicited by DCEs to be internally and externally 

valid, yet further research is needed [168, 313, 322-324]. Uncertainty in WTP values will be 

accounted for in the PSA by using CIs generated by bootstrapping.  

4.2.4 Measurement of Costs for TIS 

Few data are available regarding the cost of providing TIS. TIS vary in terms of size, number of 

telephone counselors, training of the telephone counselor, functions and goals (e.g. some TIS 

perform research and some do not), and are also subject to variation based on their geographic 

location (e.g. salary and overhead costs in smaller cities may be lower than in urban areas). TIS 

are also integrated into other services to varying degrees. For instance, some TIS are unique 

stand-alone facilities whereas others are housed within a hospital department that provides a host 

of pregnancy-related services. The location of the service may also affect cost items such as 

salaries (e.g. a research hospital-based professional may offer higher salaries than an individual 

clinic). For these reasons, estimating the cost of one consultation was a challenge. The budget 

data provided by TIS (see chapter two) was highly variable and made up of disparate cost items. 

For example, some budgets included salaries, research and travel costs whereas others did not. It 

was also unknown whether the five TIS that did not provide a budget were different from the 

other TIS, and therefore using the value based only on the TIS budgets available might introduce 

bias and not be representative of true costs. For these reasons it was decided that the TIS 

consultation would be micro-costed. A description of the costing process follows. 

The survey described in chapter two provides the best description of current TIS costs. These 

data were used to inform the costing of TIS along with other publicly available information. An 

estimate of the cost of one person providing one consultation was desired for both interventions 

(TIS and family doctor).  Four inputs were used to determine the cost per consultation: 1) the 
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salary of the telephone counselor (Stc), 2) the salary of an administrative worker (Sa), 3) the 

overhead costs of providing the telephone service (O), and 4) the time it takes to complete a 

consultation (T). The three cost estimates were calculated in a per hour format. These values 

were added to determine the TIS counseling cost per hour and then multiplied by the time 

required for the consultation as per the following formula: 

TIS cost per consultation= (Stc + Sa + O)*T 

The estimation of each of these variables is described below.  

4.2.4.1 Salary of Telephone Counselor 

The salary of a TIS telephone counselor is not generally available from outside sources, as this is 

a unique position. The survey of TIS did not explicitly ask for counselor salaries, which was a 

limitation of the survey design. In the U.S., telephone counseling is often performed by genetic 

counselors (GCs). A GC is a certified professional who has received a master’s degree. Although 

TIS telephone counselors vary in their training and backgrounds, it can be argued that their skill 

set is similar to that of a GC, in that they will have had training in the sciences and in counseling 

and will likely have an advanced degree. What is important to assess is the opportunity cost to 

society by having someone with this skill set perform teratogen counseling rather than perform 

another job. Therefore, salary estimates for genetic counselors were used as proxies for salaries 

of telephone counselors. Salary data were obtained from a website that specializes in reporting 

salary estimates for various professionals in the U.S. The website reported a median annual 

salary of $58,184, plus 10th and 90th percentile salaries, in 2009 US dollars [325]. The website 

also provided estimates of costs of bonuses, social security, 401k/403b, disability, health care, 

pension and time off, bringing the total median salary to $81,848. These values were converted 

into an hourly rate by dividing them by 1820 (35 hours per week*52 weeks per year).  All costs 

were converted into 2008 Canadian dollars using the Bank of Canada average annual exchange 

rate and the StatsCan consumer price index [110, 326]. The mean hourly wage in 2008 Canadian 

dollars was $47.19 (SD 6.2). 

4.2.4.2 Salary of Administrative Support Workers 

Administrative workers are needed to support almost any service. The cost per hour of providing 

administrative support to TIS was determined by examining the survey of TIS. Not all TIS 
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reported using administrative support workers; reasons for this are unknown. It is possible that 

the counselor themselves performs administrative duties, or they are supported by administrative 

staff in another department.  

It was difficult to estimate how much administrative time is required to support TIS consultations 

because of the variation in how the services are operated, as described in the introduction to this 

section. The TIS who reported FTEs for administrative staff (n=9) had also reported what 

percentage of their services’ time was spent performing telephone counseling (Ptc). This 

percentage was applied to the number of administrative FTEs (AdFTEtotal) determine the 

amount of administrative work devoted to supporting counseling (AdFTEtc). Administrative 

tasks that support counseling could include creating and filing consultation data forms, data 

entry, and other miscellaneous office duties. The number of administrative FTEs was divided by 

the number of counseling FTEs (FTEtc), so that the number of administrative FTEs per 

counselor FTE was estimated, according to the following formulae: 

AdFTEtc = (Ptc) * (AdFTEtotal) 

Administrative FTEs per counselor FTE = (AdFTEtc) / (FTEtc) 

The median value (0.16 administrative FTEs per counselor FTE) was applied to the hourly wage 

for administrative workers obtained from the same salary source used for the GC salaries [325]. 

While this was a rough estimation, it seems reasonable to expect that for one counselor working 

full time, 0.16 FTEs of administrative work (which works out to 5.6 hours per week) would be 

required. This results in a mean hourly cost of $4.89 (SD 0.81).   

4.2.4.3 Overhead Costs 

The cost items included in the budgets for the 13 North American TIS with budget data were 

examined. Two TIS provided only the cost of administering the service (i.e. no salary or research 

costs were included in the budgets). For one TIS, the cost items included were equipment and 

supplies, telephone lines, postage, and database access. For the other TIS, the cost items included 

were equipment and supplies, telephone lines, database access, conference travel, library 

services, journal subscription, insurance liability, postage, printing, promotion and consultant 

fees. These budgets were used to determine an estimate of overhead costs per hour of 

consultation at TIS.  
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To allocate overhead costs, the number of counseling hours worked at the TIS was determined 

by taking the number of counseling FTEs and multiplying that by 1820 (35 hours per week * 52 

weeks per year). The total annual budget was then divided by the number of counseling hours. 

This yielded an estimate of the overhead cost per counseling hour at TIS (range $7-15 per hour). 

The overhead cost per hour includes some costs above what may be required (e.g. consultant 

fees) and may be an overestimation.    

Overhead costs for rent and utilities other than telephone lines were not included in these cost 

estimations. This is a potential limitation of the study. However, most TIS require very little 

space to operate (for the 16 TIS that reported their office space square footage, the median was 

360 square feet). Most TIS noted in the survey that their office space is shared with other 

services, and some counselors may even work from their homes. Another limitation to the 

analysis is the cost of the time spent by the telephone counselor being trained and potentially 

preparing statements regarding specific medications. This is likely a large initial investment of 

time, depending on the existing expertise of the telephone counselor, yet may be minimal on an 

ongoing basis. This cost has not been estimated which is another possible limitation of the study.   

4.2.4.4 Time to Complete a Consultation 

The above calculations provide the components of the cost per counseling hour for TIS. The cost 

per consultation can then be determined based on the time it takes to complete an average 

consultation. It was assumed that calling a TIS with this type of inquiry would take thirty 

minutes, consisting of telephone counseling time and documentation time. This is based on the 

survey of TIS which found that the mean call duration was 15 minutes with a standard deviation 

of 13.11 minutes [190]. The total time was rounded up to thirty minutes to allow for 15 minutes 

of documentation time. A minimum total value of 15 minutes was estimated, and a maximum of 

one hour (which was the maximum time provided in the TIS survey).  

4.2.4.5 Using These Inputs to Determine the Cost per Consultation 

The three cost inputs were added to get a cost per hour for a TIS consultation, and then 

multiplied by the time per consultation. Please refer to Table 45 for a full description of the costs 

and their distributions.  
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4.2.4.6 TIS Productivity Costs 

In the DCE questionnaire, respondents were instructed not to consider other out-of-pocket costs 

such as travel costs and lost productivity in order to avoid double-counting (Appendix 11). 

Double-counting may occur if individuals consider productivity or travel costs in their valuation 

of the intervention, which the researcher may estimate themselves and add in separately as a cost 

item. It was estimated that calling a TIS would take approximately 30 minutes of the caller’s 

time, with approximately 15 minutes for the counseling (as per the TIS survey) and 15 minutes 

allocated to looking up the number and being placed on hold. Average wages were obtained from 

the Statistics Canada 2009 Census, which found that the average hourly wage for a woman aged 

25-54 years employed full time was $23.10 in 2008 [297]. The range for time was from 15 

minutes (the counseling time without being on hold) to up to two hours. The maximum time for a 

call reported in the TIS survey was one hour. An additional hour was assigned for finding the 

TIS and being placed on hold. 

4.2.5 Measurement of Costs for Physician Services 

4.2.5.1 Family Doctor Operational Costs 

The cost of consulting a physician for teratology counseling regarding anti-depressant use during 

pregnancy was assumed to be equivalent to a physician visit. The cost of a visit to a family 

physician was obtained from fee-for-service codes in the Ontario Health Insurance Plan (OHIP) 

fee schedule (Ontario Ministry of Health and Long-Term Care) [200]. As billing practices may 

vary and depend on whether a special visit is made or if the pregnancy exposure counseling is 

part of an overall consultation, different costs were assessed. The cost for an intermediate 

assessment by a family physician (code A007), is CDN $31.95. The fee for a minor assessment 

(A001, CDN $17.75) or the fee for a consultation (C005, CDN $56.10) are also feasible costs, 

and all were evaluated in the CBA (see Table 45. As physicians use billings to cover overhead 

and administrative costs, no additional costs were added.   

4.2.5.2 Family Doctor Productivity Costs 

It was assumed that patients visiting a physician incur productivity losses to attend the 

appointment. Productivity losses due to time away from work or usual activities associated with 

visiting a doctor’s office were based on reasonable assumptions regarding patient behaviour and 
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previous research. It was estimated that a visit to a doctor’s office results in two hours of lost 

productivity, with a range from 0.5 to three hours [150, 152]. Productivity losses were estimated 

using the same methodology as for TIS (StatsCan 2009 Census) [297]. 

4.2.6 Data Analysis and Probabilistic Sensitivity Analysis 

As previously mentioned, as the data were uncertain, a PSA using Monte Carlo simulation was 

performed. Monte Carlo simulations randomly sample data repeatedly from a specified range 

and distribution for each variable in order to better understand the ranges of possible outcomes 

given uncertain data. In this analysis, costs and benefits were described in terms of central 

tendencies, ranges, and distributions. One thousand replications were conducted. The Monte 

Carlo simulation was conducted using Oracle Crystal Ball® software, which is an add-on to the 

Microsoft Excel® program [327].  

The program asks the user to enter the base value of a variable of interest. It then asks the user to 

define the distribution of this variable. There are 22 potential distributions in the program. A 

basic distribution is the normal distribution, shaped like a bell curve, in which the user must enter 

the mean and SD for the variable of interest. This distribution was assigned to the WTP estimates 

and to the salary data used to estimate direct TIS costs. Another distribution is the triangle 

distribution, which is commonly used when the user only knows the minimum, maximum, and 

most likely values. Another distribution is “uniform”, which means that the researcher has no 

knowledge about the distribution and therefore each value in the range is equally likely to be 

drawn for the simulation. The overhead cost per hour distribution was set as uniform as this 

estimate was based on two data points and information about distribution was not known. A 

custom designed modal distribution was used for the family doctor billing code. Similarly to the 

uniform distribution, it was unknown with what frequency a doctor might use one of the three 

different billing codes related to a consultation. However, unlike a uniform distribution where 

any value between the maximum and minimum value may be selected with equal probability, 

there were only three possible values. Therefore the modal distribution was custom designed so 

that each of the three values had a 0.33 probability of being selected. The variables used in the 

PSA are presented in Table 45. 
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Table 45: Variables and Ranges Used in the Probabilistic Sensitivity Analysis 

Variable 
explanation  

Variable 
label 

Base 
Case 

Value 
($)

Range 
($)

Distribution Source 

BENEFITS 
WTP for TIS  Bt 124 93-162* 

(SD 12)
Normal DCE; bootstrapped data  

WTP for family 
doctor  

Bf 79 62-99* 
(SD 8)

Normal DCE; bootstrapped data  

COSTS 
Direct TIS Costs 

Counselor salary 
cost per hour  

Stc 47.2 42-57** 
(SD 6.2)

Normal GC salary from 
salarywizard.com 

Administrator 
salary cost per 
hour  

Sa 4.9 4-6 (SD 
0.8)**

Normal  TIS survey for time; salary 
from salarywizard.com 

Overhead cost 
per hour  

O NA 6.9-
14.7+

Equal TIS survey 

Time per 
consultation 
(hours)  

T 0.5 0.25-
1.0+

Triangle TIS survey 

Indirect TIS Costs 
Productivity cost  Pt 12 6-46+ Triangle TIS survey for amount of 

time; StatsCan 2009 
census for wages 

Direct Family Doctor Costs 
Cost per family 
doctor visit  

Cf NA 18-56+ Modal OHIP billing codes 

Indirect Family Doctor Costs 
Productivity cost  Pf 46 12-69+ Triangle Telehealth surveys for 

amount of time; StatsCan 
2009 census for wages 

NA=Not applicable 
*95% Confidence Interval 
**90% Confidence Interval 
+Minimum-Maximum Range 

Once the distributions have been set and the variables defined, the simulation is run. The 

calculation of the INB was performed 1000 times, in each run drawing a number from the 

potential range, with the probability of a number being drawn dependent on the defined 

distribution. The INB of TIS was calculated according to the following formula:  

INB = ( Bt – Bf ) - [ ( ( ( Stc + Sa + O ) * T ) + Pt ) - ( Cf + Pf ) ] 
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4.2.7 Two Approaches to Estimating TIS Benefits: Model Uncertainty 

It was initially decided that both TIS and family physician services would have the level for the 

confidence attribute be set to “have confidence in the skills of the information provider.” 

However, it is likely that there are scenarios in which the reputation of TIS is unknown to the 

user and they may not have confidence in them. There are many types of uncertainty in an 

economic evaluation [328]. We have termed this problem model uncertainty, in that we are 

uncertain about the levels that will describe the service scenario. This goes beyond a multi-way 

sensitivity analysis, whose results would have been elucidated in the primary PSA, but is a re-

definition of the service scenario. The PSA accounts for variability in the chosen inputs, however 

it is not possible to account for the potential re-configuration of levels in a PSA as this is a 

variation based on the definition of the service scenario.  

4.2.8 Analysis from the Health Care System Perspective 

In the primary analysis, a limited societal perspective was adopted and productivity costs were 

included. To conduct an analysis from a health care system perspective, productivity costs were 

removed and the CBA was conducted without these cost inputs (i.e. Pt and Pf were not included 

in the incremental NSB equation). 

4.2.8.1 Health Care System Perspective with Model Uncertainty 

Similarly to the primary analysis, the analysis from the health care system perspective was also 

conducted with a reduced WTP for TIS after removing the gain in utility achieved from having 

confidence in the IP. 

4.3 Results 

4.3.1 Results of the Probabilistic Sensitivity Analysis 

The results of the PSA are presented in Table 46. The probability that the incremental NSB for 

TIS is positive is 99.1%, signifying that incremental benefits exceed incremental costs when 

compared to a family doctor visit. On average, $63 would be saved if counseling occurred via a 

TIS rather than a family doctor visit. 



140 

 

Table 46: Results of Probabilistic Sensitivity Analysis: Approach One, Productivity Costs 

Included 

 Mean 
($) 

SD 
($)

Median 
($)

Minimum 
($)

Maximum 
($) 

Probability that 
value is greater 

than zero (%)
Incremental 
Benefits 

44 14 44 -5 97 99.7

Incremental Costs -19 24 -20 -83 50 21.9
(Incremental 
Benefits)-
(Incremental Costs) 

63 28 63 -20 159 99.1

SD=Standard deviation 

These results are logical as in most circumstances WTP for TIS was higher than WTP for a 

family doctor consultation, and productivity costs were also higher for a family doctor visit, 

meaning that the difference in costs was negative.  

These results can also be visualized graphically. The cost-effectiveness plane is commonly used 

in incremental CEA to demonstrate the differences in costs and effects between two 

interventions [97]. The difference in effects is plotted on the x-axis and the difference in costs is 

plotted on the y-axis. If incremental costs are positive, i.e. the intervention costs more than the 

status quo, then the cost will be in one of the northern quadrants. If the effects gain is positive, 

i.e. the intervention has greater health effects, then the effects will be in one of the eastern 

quadrants. Many interventions commonly fall into the North-Eastern quadrant, that is, 

incremental costs are higher and incremental effects are higher. When an intervention falls into 

this quadrant, trade-offs must be made. The other quadrants are simpler to interpret. Please refer 

to Figure 6 for an example of the incremental cost-effectiveness plane. 
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Figure 6: The Incremental Cost-Effectiveness Plane 

 

The incremental cost-effectiveness plane. NE = northeast quadrant; NW = northwest quadrant; 

SE = southeast quadrant; SW = southwest quadrant; QALY = quality adjusted life year. Adapted 

from Fenwick et al. BMC Health Services Research. 2006; 6:52 [329]. 

 

The cost-effectiveness plane was modified so that rather than effects on the x-axis, the difference 

in benefits was plotted. As can be seen in Figure 7, benefits were generally higher and costs 

lower for the intervention, as most of the dots appear in the South-East quadrant. 

http://www.biomedcentral.com/1472-6963/6/52/figure/F1?highres=y
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Figure 7: Scatter Plot of Incremental Costs and Incremental Benefits Plotted in Cost-

Benefit Plane 

    

(Negative values in brackets) 

Another way to visualize the results of the base case analysis is in a histogram. The histogram 

shows the probability of the INB being negative. As can be seen in Figure 8, the probability of 

the INB being less than zero is very small (<2%). See Appendix 12 for the distributions of 

incremental benefits and incremental costs. 
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Figure 8: Histogram of Incremental Net Benefit 

  

The sensitivity analysis chart in Figure 9 shows the influence of each variable on the INB. The 

variables that are positive contribute towards the incremental NSB being positive, and vice versa 

for the negative variables. The main contributor to the variance in this analysis was the cost of 

the family doctor (33.8%), followed by the WTP for TIS (17.8%) and the productivity costs for 

family doctor counseling (14.8%). The WTP for TIS was varied in the second approach. The 

influence of the productivity costs can be seen under the evaluation from the health care payer 

perspective. The cost of the family doctor is likely highly variable because of the modal 

distribution. 
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Figure 9: Sensitivity of Incremental Net Benefit to Input Variables 

  

4.3.2 Results of the Analysis under the Second Approach to TIS 
Benefits 

As described above, the second greatest source of variance was the WTP for TIS. One of the 

major assumptions about WTP for TIS was that the user would have confidence in the skills of 

the IP. This was the second most important attribute in terms of the amount of utility gained by 

having the preferred level. However, it is possible that in some situations users will not have 

confidence in the skills of the IP at a TIS if it is an unknown program. The results of the analysis 

with reduced WTP for TIS are shown in Table 47. 
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Table 47: Results of the Probabilistic Sensitivity Analysis for the Second Approach, 

Productivity Costs Included 

 Mean 
($) 

SD 
($)

Median 
($)

Minimum 
($)

Maximum 
($) 

Probability that 
value is greater 

than zero (%)
Incremental 
Benefits 

10 12 10 -23 45 78.7

Incremental Costs -20 -24 -19 -78 63 20.6
(Incremental 
Benefits)-
(Incremental Costs) 

30 27 29 -58 101 86.2

The results are still favourable towards TIS even when the user does not have confidence in the 

skills of the IP. The probability that the INB will be positive decreased from 99% to 86%. The 

mean INB of TIS compared to a family doctor visit decreased from $63 to $30. 

4.3.3 Results of the Analysis from a Health Care System Perspective 

4.3.3.1 First Approach to Measurement of TIS Benefits 

The results of the analysis using the first approach to TIS benefits when productivity costs were 

removed are shown in Table 48.  

Table 48: Results of Analysis from the Health Care System Perspective, First Approach 

 Mean 
($) 

SD 
($)

Median 
($)

Minimum 
($)

Maximum 
($) 

Probability that 
value is greater 

than zero (%)
Incremental 
Benefits 

45 14 45 1 94 100.0

Incremental Costs 1 19 2 -43 51 55.5
(Incremental 
Benefits)-
(Incremental Costs) 

44 23 43 -22 111 97.0

In this analysis, the probability that the TIS costs exceed the costs of family doctor visit was %. 

The overall interpretation of the results is unchanged, as the INB of TIS compared to a family 

doctor visit is almost certain to be positive (%) and the mean INB is $44. 



146 

 

4.3.3.2 Second Approach to Measurement of TIS Benefits   

The analysis from the health care system perspective was run again with the reduced WTP for 

TIS. The results from this analysis are presented in Table 49. 

Table 49: Results of Sensitivity Analysis for Model Uncertainty from Health Care System 

Perspective 

 Mean 
($) 

SD 
($)

Median 
($)

Minimum 
($)

Maximum 
($) 

Probability that 
value is greater 

than zero (%)
Incremental 
Benefits 

9 12 10 -34 45 77.7

Incremental Costs 2 18 3 -42 48 56.6
(Incremental 
Benefits)-
(Incremental Costs) 

8 22 7 -72 72 61.8

In this analysis the probability that incremental benefits exceeded incremental costs declined, but 

it was still likely to favour TIS most of the time (62%). The mean INB is $8. 

4.4 Discussion 

4.4.1 Summary of Key Findings 

This incremental comparison of net benefit found that TIS counseling results in a positive INB 

compared to family doctor counseling, suggesting an average savings of $69 per consultation. 

These results were insensitive to changes in WTP for TIS. The positive INB was observed when 

the analysis was from the societal and from the health care system perspective. WTP for TIS was 

almost always higher than WTP for family doctor services, primarily as the scenarios were 

configured to assume that TIS provide very helpful information and that family doctors provide 

somewhat helpful information. The ability to provide information that was very helpful was the 

most important attribute and therefore had the highest attached WTP value. WTP for TIS was the 

second largest contributor to variance in the calculation of INB. WTP for a family doctor 

consultation was approximately two-thirds that of TIS ($79 vs. $124), and costs of service 

provision were approximately the same. Productivity costs for using a family doctor were three 

times those for TIS ($46 vs. $12). 
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4.4.2 Discussion of Methodological Challenges 

While use of DCEs in health care settings has increased in recent years, to date no previous 

studies have used WTP results from a DCE within a CBA framework [330]. As noted by 

Drummond et al, “most of the published health care contingent valuation studies are 

experimental in nature, attempting to explore measurement feasibility issues rather than being 

full programme evaluations using CBA.” [97]. A few studies have used WTP values generated 

by contingent valuation in a CBA framework. A pharmacist led health promotion program was 

evaluated in a CBA where WTP and cost savings were added to obtain program benefits. WTP 

for the program was low but cost savings existed, therefore it was concluded that benefits of the 

program outweighed costs [186]. An evaluation of a new insulin formulation found that patients 

were willing to pay twice what the drug cost [331].  An evaluation of a new ovarian cancer drug 

with fewer side effects than others in its class found that WTP was less than the marginal 

increased cost for the drug, even though it was more preferred by patients [181]. 

Full program evaluations using WTP values generated by DCEs have not been identified in the 

literature. As discussed previously, there are still many limitations and methodological issues to 

be resolved around the appropriate design, format, and analysis of DCEs (see chapter three). It is 

also still unclear how best to use the WTP values generated by DCEs in a CBA framework. As 

this is the first full CBA of TIS and likely one of the first full CBAs using DCE data, most of the 

discussion section will examine methodological challenges of the study rather than provide 

comparisons of these findings with previous literature.   

4.4.2.1 Estimating Willingness-to-Pay  

One of the limitations of the WTP estimate is that it is restricted to the framing question used in 

the DCE [330]. Respondents were asked about how much they would be willing to pay for 

counseling when they have a question about the use of anti-depressants during pregnancy. 

Therefore the conclusions regarding the cost-benefit of TIS will only be applicable to this type of 

question. It is also possible that attributes and levels were not appropriately assigned, or that 

relevant attributes were not included in the DCE. It is unclear whether the stated preferences 

gathered through the DCE are truly representative of real life behaviour and choices. 
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Generalizability is a problem for many evaluation methods. For example, you can’t assume that 

the QALYs gained from a hip replacement will be the same as for a knee replacement. The 

researcher should give consideration to this when designing a DCE or another WTP survey. TIS 

counsel women planning pregnancy, breast-feeding women and HCPs regarding a wide range of 

inquiries, and the cost-benefit of TIS determined in this study will not be generalizable to other 

caller groups or to different types of questions. The anti-depressant scenario was chosen as it is a 

very common inquiry at TIS and represents a situation in which there is some uncertainty about 

risks and benefits. The value of TIS to HCPs and the overall value of the knowledge translation 

activities of TIS were also not captured in this study. It is likely that providing information to one 

physician may be of more value as they can apply this information to numerous patients. Please 

refer to chapter three for a detailed discussion of the limitations of DCEs.  

Assigning appropriate levels to the service scenarios provided some challenges. For example, the 

attribute “confidence in the IP” is difficult to attribute with certainty, therefore it was decided to 

assign the level of “have confidence” to both TIS and family doctor services in the primary PSA. 

WTP for TIS was found to be the second largest contributor to variance in the CBA. In the 

sensitivity analysis for measurement uncertainty, the overall conclusions were not altered when 

WTP for TIS was lowered after setting the level of confidence to “unaware of IP skills.” This is 

likely because WTP for TIS was still higher than for family doctor services, but by a smaller 

margin. It was also assumed that TIS would provide information that was very helpful whereas 

the family doctor was assumed to provide information that is somewhat helpful. While this may 

often be the case, it may not always be so, both in terms of the reality of the quality of 

information provided and according to the patient’s perspective (i.e. they believe their family 

doctor’s information has been very helpful, even if they may not have received the highest 

quality of information), and is another case of model uncertainty that arises when WTP is 

defined in terms of the presence or absence of levels.      

It was found that higher utility was achieved when the IP was known to the user. It is possible, 

therefore, that utility may increase for repeated users of TIS as they may come to know the IP 

over time. The changing WTP with repeated uses of either TIS or family doctor services was not 

captured in the CBA. The framework for this evaluation was defined as one consultation. If the 

framework were to be extended to include future or repeated consultations, including 

consultations on other topics, this would alter WTP. 
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In Toronto, Canada, where respondents were recruited, most people receive their primary health 

care services through a publicly funded system. Previous studies have found that some Canadian 

survey respondents have difficulty answering questions regarding WTP for health care services 

due to social values related to payment for these services and unfamiliarity with health care costs 

[245]. Other surveys have found it possible to elicit WTP from Canadian respondents [244-246]. 

The extent to which respondents were hindered by their social values and experiences of living 

in a public health care system is unknown. There appeared to be no “protest votes” in the DCE 

and focus group participants and pilot study participants did not report difficulty with assessing 

WTP. The sample was also urban-based, which may limit generalizability to other areas, and 

respondents were also generally of a high socio-economic status. 

4.4.2.2 Aggregation of Willingness-to-Pay for Attribute Levels into Total 
Willingness-to-Pay for a Service Encounter  

It was not expected that the total WTP for a service encounter would exceed $90, the ceiling cost 

provided in the survey. Total WTP was higher than $90 under the first scenario (mean $124, 

95% CI 93-164). This was concerning, as some respondents had never chosen a service that cost 

$90, and the focus group participants mentioned $100 as the maximum they would be willing to 

pay for a service encounter, so it was unclear whether this WTP estimate was robust. The 

previous DCEs of women’s health that had included WTP values were examined again (data 

originally shown in Table 12). It was found that in most previous studies, if all preferred attribute 

levels were present, total WTP generally exceeded the ceiling WTP cost cited in the survey. 
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Table 50: Comparison of Aggregated Willingness-to-Pay Estimates to Ceiling Costs in 

Previous Discrete Choice Experiments 

Reference Topic Total WTP for preferred 
attribute levels (£) 

Ceiling cost provided 
in survey (£)

Ryan 1997 
[214] 

Miscarriage management 848 600

3030 (highest income group) Ryan 1999 
[169] 

In-vitro fertilization 

1515 (lowest income group) 

3000

8829 (highest income group) San Miguel 
2000 [215] 

Menorrhagia treatment 

5828 (lowest income group) 

5000

791 (comprehensive 
karyotype analysis) 

Ryan 2005 
[221] 

Pre-natal diagnostic 
testing 

690 (simple rapid diagnostic 
test) 

500

Seston 2007 
[227] 

Provision of emergency 
contraception  

56* 50

*Does not include WTP for decreasing waiting time and increasing opening hours of the service 
as these were provided in terms of WTP for one additional unit of time. 

Taylor (2003) [219] and Wordsworth (2006) [225] were not included in this table as they 

provided WTP values in terms of changes in units (e.g. WTP for reducing wait time by one day) 

which does not permit meaningful aggregations of total WTP. This table reveals that aggregated 

WTP values may exceed the ceiling cost provided in the survey. This is a limitation of these 

studies. The validity of the aggregate WTP remains in question when it exceeds the ceiling level, 

since its determination is based on a linear extrapolation and it is unknown whether the linear 

relationship holds at values above those evaluated in the survey. The slope of the marginal utility 

of money remains unknown past the ceiling cost.   

4.4.2.3 Cost Estimates  

One of the most uncertain values was the estimate of TIS costs. The only available information 

on TIS costs, the survey of North American TIS, had a small number of service budgets (13) and 

what cost items were included in these budgets varied. In fact, most of these data were not useful 

to estimating a cost per consultation. The budget and service data were skewed, as practices 
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between TIS vary widely. It was for these reasons that costs were estimated using external salary 

data. The cost per consultation is probably highly variable, and may be more variable than what 

was assigned in this analysis. The TIS cost components contributed little to the variance of the 

INB (see Figure 9), however this could be due to the fact that their distributions were more often 

normal and had smaller ranges compared to the triangular and modal distributions. As mentioned 

in chapter two, it is important for TIS to improve measurement of costs in order to better conduct 

future economic evaluations. If the cost per consultation at TIS was under-estimated, it is more 

likely that the INB will be reduced and it will be less likely to be positive. 

The costing of TIS was conducted from the approach of determining the unit cost of one 

consultation. The cost per call in actual practice may be more desirable to decision-makers, 

which would also reflect to what extent the TIS is working at capacity. A TIS counselor probably 

has the capacity to answer two to three calls per hour, yet few TIS appeared to be operating at 

full capacity when calls per year was compared to counseling FTEs in the TIS survey. When TIS 

operate close to full capacity, the cost per consultation will be lowered due to increased 

efficiency. This analysis did not take into account issues regarding efficiency and capacity. 

Funding decision-makers may wish to know more about service utilization. For example, if there 

is a full time counselor dedicated to answering calls, yet they only receive one call per day and 

perform no other duties, this becomes a very expensive service. This issue raises the question of 

whether economic evaluations should compare alternative interventions to the status quo under 

perfect conditions, or under reality, where inefficiencies and waste are likely to occur. Perhaps 

the best use of these data will be for the benefits estimates to be compared with local costs, rather 

than trying to estimate a cost that could be applicable to all TIS.  

The costs for family doctors may have been overestimated depending on how the anti-depressant 

exposure question is incorporated into a general consultation. If it is part of a general discussion 

about pregnancy, the doctor may not bill for it specifically. Billing practices in this area of 

medicine are unknown. If the cost of the consultation was overestimated, the probability that the 

INB was positive would decrease. Family doctor costs may also have been underestimated, as 

travel costs were not included. Inclusion of travel costs may have a more profound impact in 

rural settings. If travel costs had been included it may have resulted in a greater mean INB. 
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While overall costs were highly variable, this is a common problem in economic evaluations, 

particularly in health care settings. Every effort was made to estimate costs in a logical and 

transparent manner. Conducting the PSA also helped to understand how robust the INB estimates 

were despite uncertainty in the input data by determining the probability that the INB was 

positive rather than providing a single point estimate based on uncertain data. 

4.4.2.4 Other Methodological Challenges and Future Directions 

A family doctor’s office was used as the service comparator. This informed the selection of 

attributes and levels. Women with questions in pregnancy may try to acquire information in 

several other ways (e.g. the internet, pharmacist, or querying other HCPs). The preference for 

other information sources was not assessed. Additionally, it is unknown whether people will seek 

multiple sources of information after a counseling experience; for example, a woman may still 

ask her doctor after consulting a TIS and vice versa. Another approach entirely to this study 

could have been to study changes in health service use patterns. Indeed, it has been suggested 

that a cost-consequence framework be employed in economic evaluations of telemedicine [156].  

It was assumed that patterns of health care use would not be different in the two services 

compared, and therefore other health care costs were not considered. This may have resulted in 

an underestimation of costs for the family doctor service. When counseling about pregnancy risk 

occurs without high quality information, HCPs may rely more heavily on diagnostic ultrasound 

or other costly interventions, which could be an important cost difference that was not 

considered in this evaluation.  A survey of users of a TIS based in Utah found that following 

counseling by TIS, respondents rated themselves as significantly less likely to visit their doctor 

and to request a diagnostic ultrasound [143]. It was estimated that counseling by this TIS might 

prevent 189 diagnostic ultrasounds and 357 prenatal care provider visits per 3,000 callers [143]. 

A previous evaluation of a telephone counseling intervention for patients with serious and 

persistent mental illness found that patients who received telephonic counseling were less likely 

to visit the emergency department [332]. Other studies have also found that telephone services 

can avoid emergency department and physician visits [150-152]. It is possible that the cost 

savings of telephone-based interventions are better examined by studying changing patterns of 

health care use. In relation to anti-depressant use during pregnancy, it has been found that 

women who receive inadequate assistance with medication decision-making and stop using their 
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medication abruptly may be hospitalized, experience suicidal ideation, and increase use of 

harmful drugs such as alcohol [30]. A future study of patterns of health care use amongst TIS 

users and non-users would help to address the question of whether costs may have been 

underestimated for family doctor services. 

4.5 Conclusions 
Many challenges exist in conducting an economic evaluation of a telemedicine intervention. It is 

difficult to identify and quantify the benefits obtained from an information-based intervention. 

Further challenges exist when evaluating any intervention in the context of pregnancy, as two 

individuals must be simultaneously considered. Specific challenges include the inappropriateness 

of evaluating individual utilities in traditional economic evaluation techniques when measuring 

health outcomes for a mother-child dyad, and the valuation of non-health outcomes such as 

reassurance [156]. To address these issues, a CBA was conducted using WTP values generated 

by a DCE. While using WTP to measure program benefits goes some way towards a valid 

valuation of benefits, and also allows the measurement of non-health outcomes, this technique 

comes with its own host of methodological limitations. Gold standard methods for the use of 

DCEs and their results in a CBA framework have not yet been established.  

This CBA found that the INB for a single TIS consultation on anti-depressant use during 

pregnancy was almost certain to be positive (probability was 99%), and the mean INB per 

consultation was $63 (SD 28) under the first approach and $30 (SD 27) under the second 

approach. While these findings are limited by uncertainty regarding cost and benefit estimates, 

they suggest that TIS provide a positive net benefit primarily due to their ability to offer 

specialized high quality information and reduce productivity losses. This finding is in accordance 

with other previous research that has found reports of high satisfaction with TIS amongst both 

members of the public and health care professionals [77, 85, 87]. 
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5 Chapter 5: General Discussion of Findings 

5.1 Discussion of Main Findings 

It was hypothesized that a TIS encounter would provide a positive net benefit compared to a 

standard physician encounter for counseling about anti-depressant use during pregnancy. The 

cost-benefit analysis found that TIS benefits were higher than those for physician counseling, 

and that overall costs were lower. Service costs for both interventions were approximately the 

same, but TIS productivity costs were lower. The probability that TIS provides a positive 

incremental net benefit was 99% from the societal perspective (productivity costs included for a 

single encounter). This finding is in agreement with previous research that has found that 

satisfaction with TIS is high, counseling may decrease use of other health care services, and 

appropriate counseling improves health outcomes [85, 87, 143, 189].   

There were three specific objectives of this thesis work: 1. To determine the structure, functions, 

and operating costs of North American TIS; 2. To determine public preferences and WTP for 

TIS and physician care attributes using a discrete choice experiment; and 3. To compare WTP 

for TIS and physician care to their respective program costs in a CBA for a single encounter 

regarding anti-depressant use during pregnancy.  

With respect to the first objective, it was found that most TIS are small, with approximately two 

full time employees. It appeared that staff salaries account for the largest portion of service costs. 

While practices vary among TIS, they are mainly responding to inquiries from pregnant women, 

breast-feeding women, and their HCPs, and the inquiries are most often regarding exposures to 

medications. Approximately half of TIS in North America regularly participate in research, 

whereas amongst European and other international sites this proportion was much higher. TIS 

are most commonly found in university-affiliated hospitals, but in a variety of departments. The 

descriptions of TIS activities were limited by their retrospective, self-report format; particularly, 

only about two-thirds of TIS were able to provide accurate information about program budgets. 

The structure and size of TIS varied widely between services, as did numbers of calls per week. 

The field of teratology is relatively new, and issues unique to this medical area will be discussed 

in section 5.1.1. 
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The DCE found that the most important feature of teratology counseling was the provision of 

information that is very helpful. The method by which the information was provided was less 

important; however there were some subgroups for whom features such as training of the IP 

were important. Having some sort of relationship with the IP was also of importance, as both 

knowing the IP and having confidence in their skills were preferred attribute levels. Of interest 

was the finding that survey respondents with lower education levels valued the provision of very 

helpful information less than respondents with higher education levels. Also, the level of anxiety 

the respondent felt about the exposed pregnancy was closely related to their WTP. Income did 

not affect preferences or WTP, perhaps because this was a one-time expenditure or because price 

levels were not set high enough.  

While DCEs are an increasingly utilized research tool, methodological questions persist. The 

data will always be confined by the attributes and levels selected for evaluation. This DCE was 

also limited by framing the question in the context of a pregnant woman exposed to an anti-

depressant. It was, however, thought to be more appropriate than a CEA or CUA, which would 

have measured benefits in terms of health outcomes rather than dollars. The use of WTP values 

derived from a DCE in a CBA has not been well explored, and to our knowledge this may have 

been the first full program evaluation using such data. Several methodological challenges were 

encountered and will be further described in section 5.1.3.  

The finding that members of the public valued the content and quality of health information 

more highly than the vehicle by which it is provided may be important in the future as health 

care systems evolve away from the traditional model of family doctor as health care gate-keeper, 

and grow to incorporate other potential modes of health information delivery. These may include 

non-physician care providers, telehealth lines, internet sites, and even text messages [333, 334]. 

Health care preferences will be discussed in section 5.1.4. Overall conclusions and future 

directions will then be provided.  

5.1.1 Teratology Counseling and Drug Safety Surveillance 

Medications are currently released onto the market with very little, if any, study of their effects 

on human pregnancies. In fact, pregnant women are actively excluded from most clinical trials. 

Data on pregnancy exposures, therefore, are mainly gathered through drug safety surveillance. 

One of the reasons the need for TIS is so great is because safety data are often limited and may 
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be difficult to interpret. An obvious solution to this problem is to improve the quality and 

quantity of data regarding exposures during pregnancy so that decision-making is better 

informed. This can be achieved through better drug safety surveillance, more research in the 

areas of maternal and reproductive health, and increased use of pregnancy registries [205, 335]. 

Changes to the safety labeling of medications are currently underway, which may help to 

decrease confusion and anxiety, and to better aid physicians in providing advice [81].  

In 2002, the FDA released guidelines for the pharmaceutical industry on how to establish 

registries and monitor outcomes [336]. Yet in the intervening seven years, many opportunities to 

study pregnancy exposures have been lost. The quality of data within existing pregnancy 

registries could be improved by more specifically tracking the timing and dose of exposures, a 

change which has been called for by the OTIS research committee [337]. Perhaps there is a way 

for TIS to partner with pregnancy registries to better track exposure data. An attempt to link TIS 

data with wider registries improved the amount of pregnancy follow-up information available in 

one project [338].  The risk for TIS is that by collaborating with drug manufacturers, their 

findings may appear biased. Another way to improve pregnancy exposure data is for 

pharmaceutical companies to better study and develop drugs intended for maternal use, however, 

currently there is no financial incentive for them to do so as the market for such products is small 

[74]. There is a clear need for an improvement in post-marketing surveillance of medication use 

during pregnancy, which will lead to better data to inform counseling and decision-making.     

5.1.2 Methodological Issues 

5.1.2.1 Economic Evaluations 

Economic evaluations of health care programs are increasingly used to inform health care 

decision-making. Recent years have seen the development of agencies such as NICE (National 

Institute for Health and Clinical Excellence) in the UK, IQWIQ (Institute for Quality and 

Efficiency in Health Care) in Germany, and the CDR (Common Drug Review) in Canada, whose 

mandates are to rigorously evaluate health care interventions for both effectiveness and cost-

effectiveness, and provide recommendations and guidelines to their country’s respective health 

care programs regarding funding of these interventions. Correspondingly, appropriate 

methodological guidelines for conducting economic evaluations must be developed to ensure 
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that data are of a high quality and are useful to decision-makers [28]. The very idea of measuring 

health is complex, and not surprisingly the appropriate way to measure it is debated.   

NICE commonly measures health outcomes in QALYs (Quality Adjusted Life Years). A QALY 

is a combined measure of quantity and quality of life, determined by adjusting the length of time 

in a given health state by a utility  (on a scale of zero to one) for that health state [97]. The 

incremental cost per QALY gained is determined and if an intervention falls above a certain cost 

per QALY threshold then the intervention is generally rejected. As NICE is a leading agency in 

this field, most others have followed suit in using the QALY as the measure of health benefit. 

However, there are problems with QALYs, as was discussed in chapter three. One problem is 

where to set the threshold over which an intervention is deemed too costly – what is society 

willing to pay to gain a QALY [339, 340]? Another issue is consideration of opportunity costs: 

what programs will be forgone in order to fund one that provides QALY gains under the 

threshold [341]? A critique common to any economic evaluation is that complex issues and 

decisions are oversimplified [342]. In light of these criticisms, evaluations using the cost-benefit 

format and WTP as the measure of benefit have recently become more attractive. Again, 

however, appropriate methodologies need to be developed (see section 5.1.3.2). The ideal 

methodology by which to evaluate the economic value of health interventions will continue to be 

debated. At this stage it is difficult to choose a method of measuring health benefits that is 

without limitations. 

Pregnancy is a unique time period that offers many opportunities to lay a foundation for long-

term health. However, as two patients must be considered simultaneously in any evaluation of 

effectiveness, and as pregnancy complications are multi-factorial, evaluations of prenatal care 

are challenging. Outcomes such as spontaneous abortion are extremely difficult to quantify. 

Child health outcomes may occur temporally distant from the intervention (e.g. school 

performance). A further complication of full evaluations of prenatal care is the variety of 

stakeholders affected by improved child health, including the education and justice systems 

[104]. An issue specific to performing evaluations in the context of pregnancy is the aggregation 

of health outcomes for the mother and the baby. An evaluation of an intervention to reduce 

mother-to-child transmission of HIV and HCV added the QALYs for each person together [343]. 

There is currently no accepted method for combining QALYs for two people. There is also 
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debate over when to start counting the QALYs of a fetus [160, 344]. As interventions in the 

prenatal period improve, this issue will increase in importance. 

The lack of evaluation in this field makes it difficult to inform payer decision-making [101, 104]. 

A few economic evaluations of prenatal care have been performed, regarding timing and volume 

of prenatal care interventions and treatment of maternal diabetes, and these have found a positive 

return on investment [104, 345, 346]. The difficulties in adequately measuring the effectiveness 

of prenatal care can be nicely summarized in a quote attributed to Albert Einstein: “not 

everything that counts can be counted; not everything that can be counted counts.” 

5.1.2.2 Willingness-to-Pay and Discrete Choice Experiments 

As discussed in chapter three, many of the methodological choices that need to be made when 

designing conjoint analysis studies lack clear guidelines. For example, how many choice tasks to 

ask, attributes to include, and options to provide is debated and will likely differ between studies. 

Appropriate ways to account for uncertainty in DCE data are also unclear, as statistics such as 

confidence intervals may be calculated differently and there is no current gold standard [295]. 

The International Society for Pharmacoeconomics and Outcomes Research (ISPOR) has a 

special interest group currently formulating guidelines for the appropriate design, administration, 

and analysis of conjoint analysis studies, which may help to address the wide variations in 

current practices [347].  

Appropriate definition of the cost attributes and levels is an area that deserves further 

consideration. In this DCE, the valuation of the cost attribute was not found to be linear, that is, 

even though each level increased by $40 ($10, $50, $90) the amount of disutility from moving 

from the $10 to the $50 level was not the same as moving from the $50 to $90 level. However, 

the marginal utility of money calculated from the slope of these data points assumes linearity. 

The correct adjustments to be made when the data points are not linear are not currently known. 

In our study, we conducted a sensitivity analysis where only the slope between the $50 and $90 

point was used, which will have to be linear as it is only between two points. Using this slope 

may be an overestimation of the marginal utility of money [314]. We also calculated CIs through 

bootstrapping. Including another cost level (e.g. $130) would have provided one more data point, 

which may have helped determine an accurate estimation of the slope representing the marginal 
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utility of money. Increased experience with this method may help to provide better guidance in 

determining the appropriate cost levels, which will improve WTP estimates. 

There are still outstanding methodological issues to be resolved regarding WTP values derived 

from DCEs. First, determining if people will pay in real life what they say they will in WTP 

studies is difficult. In most developed nations, basic health services are provided free at the point 

of service through a publicly funded system, which makes establishing actual WTP particularly 

difficult for health care services. Empirical evaluations of the external validity of WTP values 

have so far been favourable [324]. Internal validity of DCEs is also generally considered to be 

good [167, 168, 313]. An advantage of WTP over other benefit measures such as the QALY is 

that on an individual level, respondents may take into account opportunity costs to themselves, as 

they are asked how much they would give up of a finite pot of their own resources to obtain a 

benefit, which presumably means going without something else [341].  

It should be mentioned that the goal of measuring WTP for teratology counseling was not to set 

user fees. Some TIS have previously employed user fees to mixed degrees of success. 

Anecdotally, one TIS reported a decrease in call volume of about 64% following the institution 

of user fees. The user fee for the public was nominal, whereas institutions and private doctors 

were charged annual subscription fees. Conversely, another TIS reported that professional 

subscriptions to their service were able to cover one third of their operating expenses, with no 

negative impact on call volume [348].  

5.1.2.3 Using Willingness-to-Pay Values in a Cost-Benefit Analysis 

A DCE provides utilities attached to the levels of the attributes of interest. To obtain a total WTP 

value, the individual utilities for each level are summed to create a scenario profile. In this study, 

assigning levels to the scenarios was problematic. For example, “confidence in the skills of the 

IP” was an important level, yet is difficult to assign to a hypothetical service with certainty. This 

may lead researchers to conclude that it is best to use DCEs for program evaluations when the 

levels can be assigned with certainty. An example of this would be determining which colorectal 

cancer screening method is preferable by determining how much patients prefer to provide stool 

rather than receive an endoscopy [270]. However, one of the main advantages of DCEs is that 

they are better able to value process utility than other methods of evaluation. For example, the 

value of meeting with health care staff that have positive attitudes can be estimated [169, 349]. 
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Yet this is the kind of attribute level that is difficult to assign to a service scenario with certainty. 

A researcher may be in a position of finding out how much value is gained when a person speaks 

with a HCP with a positive attitude, yet is unable to then extrapolate that finding to definitively 

state that service A is preferred over service B, because staff attitudes can vary from day to day. 

In our CBA, we performed a secondary PSA where the service scenarios were altered. This is 

one possible solution when one is in a position of having attributes that are difficult to 

definitively assign to service A or service B. There may be other methods for addressing the 

design of service scenarios when it is planned to aggregate utilities or WTP values for a program 

evaluation, and further consideration of these issues would be welcomed. 

At this point, DCEs may best be used in a program design stage, to improve service delivery, or 

to understand patient decision-making. Using DCE WTP data in a full CBA is a novel approach 

and therefore may not be widely accepted. However, many previous researchers have 

commented on the potential for DCEs to be used in program evaluations [313, 330, 349]. Some 

of the issues identified through this work should be addressed in order to support further use of 

this method. It can be argued that in many ways, a CBA using WTP values derived from DCEs is 

more firmly rooted in societal values, and therefore welfare economics, than a CEA. A CEA 

determines the cost of obtaining an improvement in a single health outcome. Health care 

decision-makers determine if that cost is acceptable given program budgets. WTP values 

generated from surveys of patients and/or community members are a reflection of societal WTP 

for a given intervention. Moreover, community respondents may consider benefits to others in 

their choices. But to feel confident in using these WTP values, we must first feel confident that 

people are responding honestly and thoughtfully to the surveys, and that the surveys are 

appropriately designed. A greater focus on patient and community values may serve, in the long 

term, to increase the quality of health care systems, as they become more reflective of public 

preferences.   

5.1.2.4 Methodological Issues Related to Evaluating a Telehealth 
Intervention 

Telemedicine and telehealth interventions may be particularly difficult to evaluate using the 

current economic evaluation frameworks (CEA, CUA, and CBA). As stated by McIntosh and 

Cairns, “In telemedicine, the evaluation will often be of the vehicle or mode of provision, rather 

than the provision itself. Hence, in many evaluations, it will be difficult to attribute health 
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benefits…to telemedicine itself. That is, even if changes in health outcome are due to 

telemedicine it will be difficult to quantify this.” [156] McIntosh and Cairns go on to advocate a 

cost-consequence framework, whereby the cost of an intervention is classified as either cost 

saving, little difference in cost, greater costs, or insufficient evidence, and similarly the 

consequences of the intervention are divided into four classes: beneficial, little difference, 

negative, or insufficient evidence. An intervention can then be classified into one of 16 cells. For 

example, little difference in cost and beneficial consequences would indicate that a service was 

worthwhile [156]. This general framework has not been widely applied, but it is important to 

acknowledge that telehealth interventions are different from other health care interventions and 

therefore may require unique evaluation approaches.  

Changing patterns of health care use are another way in which telehealth interventions are 

unique, and may in fact be a better way to capture costs and consequences. A Utah TIS 

demonstrated through a survey that their counseling recipients were less likely to visit their 

doctor and less likely to request a diagnostic ultrasound after being counseled by the TIS [143]. 

These findings should be verified through real health resource use data, and such a study is 

recommended as a future direction (see Section 5.2.2).  

5.1.3 Health Care Preferences 

It is increasingly recognized that taking patient preferences into account is important to 

improving the effectiveness of health care programs [213]. This DCE demonstrated that people 

care less about how health information is delivered, so long as it is of high quality and comes 

from a trusted source. An evaluation of a Quebec-based general telehealth line reported that the 

most beneficial aspects of the program, according to its users, were speed of access, obtaining 

more health information, and avoiding travel costs [150]. These attributes are similar to the 

preferred attributes in this DCE. In this DCE, previous Motherisk users attached less value to 

speaking with a known HCP, which indicates that people may become more comfortable with 

receiving health care information in novel ways as they experience them.  

The health care system lags behind in using new technologies to communicate with patients. 

Health care systems should embrace new information technologies that allow for rapid 

communication with patients in modes that are convenient to the patient. This would include not 

just telephone communication, but also websites, and even instant messaging and social 
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networking sites. Such programs will of course need to be rigorously monitored for quality, but it 

is important to note that as society continues to embrace mobile and smart phones and computer 

and internet access becomes more widespread, there are opportunities to improve the availability 

of health information. 

One of the more interesting elements of the DCE was identifying subgroups with varying 

preferences. The provision of information that was very helpful was the most important attribute, 

yet people with higher education levels (at least college or university degree) placed higher value 

on receiving very helpful information than people without a college or university degree. This 

finding highlights the importance of understanding social determinants of health. It has long been 

known that health disparities exist between wealthy and poorer people, even in countries that 

provide social assistance and free basic health care coverage such as Canada [305]. This finding 

is an example of why it is important to measure preferences, as it may help to understand why 

some programs are successful and others are not. There are some subgroups and cultural groups 

who still rely heavily on the guidance of their HCP, whereas others may prefer to have autonomy 

over their decisions and decide themselves after gathering information. It is important to be 

aware of varying preferences. Understanding preferences may help to improve program uptake. 

5.1.4 Applying the Health Belief Model to TIS 

Health programs are taken up by society to varying degrees of success. TIS are an example of a 

program that has strived in some settings, and struggled for clients in others. Social psychologists 

have developed the Health Belief Model (HBM) to explain people’s decisions to take part in 

health programs [350]. The six constructs of the HBM used to explain the decision making 

process around health program participation are that individuals: 

1. Believe they are susceptible to the condition (perceived susceptibility)  

2. Believe the condition has serious consequences (perceived severity)  

3. Believe taking action would reduce their susceptibility to the condition or its severity 

(perceived benefits)  

4. Believe costs of taking action (perceived barriers) are outweighed by the benefits  
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5. Are exposed to factors that prompt action (e.g., a television ad or a reminder from one’s 

physician to get a mammogram) (cue to action)  

6. Are confident in their ability to successfully perform an action (self-efficacy)  

Understanding these constructs and applying them to health programs can help to better 

understand a program’s success. A conceptual framework incorporating the HBM may be a 

future direction to better understand the success of TIS and to identify areas for improvement.  

A cursory application of the HBM to teratology counseling by TIS reveals that potential barriers 

to service uptake exist via constructs three, five, and six. For construct three (perceived benefits), 

gathering information after an exposure has already occurred may not have an impact on the 

condition or its severity. For example, for some women there may be no action for them to take 

if they learn that their exposure may have harmed the pregnancy, as they may personally not 

consider termination of pregnancy an option. Or, specific prenatal diagnostics may not be 

available (e.g. for brain damage), or the public is unaware of what diagnostic or interventional 

tools are available. For construct five, cues to action may not exist as TIS do not generally 

advertise. For construct six (self-efficacy), similarly to construct three, there may be few options 

to mitigate the effects of a one-time pregnancy exposure that has already taken place. In order to 

maximize use of their services, TIS may need to better explain to the public how information can 

be of use even after an exposure has occurred. Information in itself has value. The public also 

may not be aware of advances in fetal diagnostics, treatments, and surgeries that can successfully 

correct birth defects and treat fetal conditions. Increased awareness of TIS overall is also 

important to improve cues to action.       

5.1.5 The Role of Risk Perception and Communication in TIS Utilization 

Teratology counseling is, in essence, risk communication. Risk perception and communication 

has received considerable attention in the areas of public and environmental health. TIS are a 

public health service that most often engages on an individual level rather than a population 

level. Still, some of the principles of risk perception and communication are important to 

consider in an examination of TIS. Risk communication research has found that similarly to the 

HBM, the desire for risk information is related to the extent to which individuals believe they 

have control over an issue [351]. Individuals generally act based on their perception of risk 
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[352], and indeed a relationship was found in the DCE between anxiety and WTP. Risk 

communication can be complex. It may require a grasp of statistics and probabilities, and often 

people tend to overestimate risk to themselves, particularly in the field of teratology [353, 354]. 

Other factors affecting risk perception include the trustworthiness of the information source and 

the relevance of the risk to everyday life [355]. It has been found that risk communication is 

more successful when the message is tailored to an individual rather than provided at a 

population level, and is more effective in changing outcomes when patients are making choices 

about treatment rather than participating in screening or changing risky behaviours [356].   

In relation to TIS, it can be seen that risk perception is high which should be a strong motivator 

to action. It is important that TIS be seen as a trustworthy source of information. It is also 

important that it be understood that TIS can help to provide individualized assessments of risk. 

TIS ask about the dose and timing of an exposure as well as other pregnancy risk factors prior to 

providing risk assessments to individual callers. Perhaps there is low awareness of the fact that 

TIS can provide individualized risk assessments. Again, it is important to understand that if 

people feel they have no control or options the risk information may not be of use to them. 

5.1.6 Generalizability of Findings 

The WTP estimates were generated with respect to an exposure to an anti-depressant during 

pregnancy. WTP for this type of exposure may be different than for other exposures, for 

example, exposures that are perceived to be potentially less harmful may correspondingly have a 

reduced WTP. This was seen in the DCE, as there was an interaction between respondent’s 

stated anxiety level and their WTP. The scenario in the DCE also specified that the exposure had 

occurred in the first trimester, which is the period of risk for malformations; while complications 

may occur in the second and third trimesters, these periods may be seen as less risky, and 

therefore WTP for exposures that occur outside of the first trimester may also be less. Many 

inquiries to TIS are regarding exposures during lactation; in North America, breast-feeding 

women were a mean of 7.5% of callers. WTP for exposures during lactation may be different 

than for those during pregnancy. The WTP of HCPs may also be different than the WTP of the 

public. HCPs represented 33% of calls to North American TIS on average. In summary, the WTP 

estimate is limited to a specific type of exposure during a specific time period, from the 

perspective of a member of the public. WTP estimates may vary for other types of calls. Varying 
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WTP estimates will vary the estimation of net social benefit. Another generalizability issue is 

related to the location in which the study was conducted. As previously mentioned, the study 

sample was Canadian, primarily female, urban, and well-educated. It was found that some 

demographic characteristics affect preferences; WTP was not affected by demographic 

characteristics in this study. WTP estimates may also vary in the U.S. where more health care 

costs are covered out-of-pocket and by private insurance companies. The findings of this study 

may not be generalizable to other types of teratology inquiries. Differences may exist between 

attitudes towards mental health issues and medications and other types of exposures. The WTP 

findings may be generalizable to other social groups but WTP may vary depending on people’s 

experiences with their local health care system. The finding that anxiety affected WTP in an 

almost linear fashion may be useful to estimating WTP for other types of inquiries. 

5.1.7 Limitations 

Limitations have been outlined in other sections of this chapter and chapters 2-4. In brief, cost 

estimates for TIS were limited by a lack of real-world data and needed to be estimated based on 

multiple inputs. Costs are also likely to vary from setting to setting depending on TIS structure 

and operations, which are known to vary widely. The billing practices of doctors advising 

pregnant women on the use of anti-depressants are unknown, therefore the cost attributed to the 

family doctor consultation was highly variable. The estimation of WTP through a DCE is still a 

relatively new method in health economics, and requires further research to establish gold 

standard practices for survey design and analysis. WTP estimates here were limited to the 

attributes and levels evaluated in the survey, and may have been over-estimated as a none or opt- 

out option was not provided. DCE respondents were not representative of the GTA population, 

and may have been affected in their ability to estimate WTP by their experiences in a health 

system where care is free at the point of service. Common practices in CEAs (i.e. PSA, data 

presented in a cost-effectiveness plane) were adapted for the CBA. This has not been widely 

practiced before, therefore further research into appropriate methodologies may be required. 

5.2 Conclusions 
Many elements of this thesis work were novel. An economic evaluation of TIS has not 

previously been conducted, and this was the first detailed estimation of TIS costs per telephone 

consultation. There have been few DCEs that have evaluated preferences for health information 
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delivery, and fewer still that have examined preferences in the context of pregnancy risk 

information. CBAs are not often used in a rigourous manner, and this incremental CBA and the 

use of the cost-effectiveness plane to express CBA results were also novel approaches. 

Presenting the CBA data in a manner similar to how traditional CEA results are presented may 

facilitate interpretation and lead to increased use of this methodology.  

Many methodological challenges to appropriately and validly measuring WTP for health care 

services still exist. In light of these challenges and current limitations, the finding that TIS 

counseling provides a positive net benefit should be considered supportive of continued funding 

of current TIS, however this conclusion is restricted to a specific type of inquiry and to one 

encounter, therefore further study is required. These findings are limited to the framing of the 

question used in the DCE, which was of a pregnant woman exposed to an anti-depressant; WTP 

for other types of inquiries will vary. The data supported the hypothesis that TIS offer increased 

benefits at a reduced cost, compared to physician services for counseling on anti-depressant use 

in pregnancy. Currently there are few alternatives for accessing the type of high quality 

information that TIS can provide. Policy recommendations and potential future directions are 

discussed below.   

5.2.1 Implications for Stakeholders  

5.2.1.1 Implications for Teratology Information Services 

In light of the finding that the provision of very helpful information is the most important feature 

of a teratology counseling encounter, TIS should emphasize their specialized nature and their 

ability to provide high quality information in any marketing endeavour. It was also important to 

users to have confidence in the skills of the IP. Some TIS may need to improve their profile in 

their local communities to ensure that they are considered to be a reliable and trustworthy source 

of information. This may be achieved by increased networking with local obstetricians and 

primary care providers, whose support and recommendation of the TIS to their pregnant patients 

would inspire confidence. In the survey of TIS, a mean of 44% of referrals came from 

physicians, and less than 5% of referrals came from pharmacists. This indicates that there are 

opportunities for TIS to improve their networking with local health care providers.  
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As people may be unfamiliar with TIS, attaching themselves to a high profile institution, such as 

a university-affiliated research hospital, may also help to inspire confidence in the service, as the 

reputation of the facility will reflect onto them. It was mentioned by many participants in the 

focus group discussions with Motherisk users that they felt confident using the service because it 

was located in The Hospital for Sick Children, which has a very positive reputation in the 

Toronto area. Another option for TIS to consider is whether or not their counselors should be 

accredited, either through a unique designation, or some other form of standardized education 

and quality monitoring practices. Many allied health professionals have been integrated into the 

health care system, including midwives, nutritionists, respiratory therapists, occupational 

therapists, speech-language pathologists, etc. Whether such a designation is worthwhile or 

inspires confidence in the target populations is unclear. It is also unclear if TIS is too small a 

field to warrant an accreditation system at this point. Regardless, TIS should work to make it 

known that they are able to provide the highest quality of information regarding pregnancy 

exposures, and work to enhance their reputation as a trusted source of information. 

Another important implication of this study for TIS is the increased awareness of the need to 

appropriately track TIS costs. Not all TIS were able to provide a budget and deriving a per-hour 

or per-consultation cost was difficult. This information is vital to any economic evaluation. 

Therefore TIS should increase efforts to track their costs so that more reliable budget data is 

available for future evaluations.  

5.2.1.2 Implications for Health Care Decision-Makers 

Health care decision-makers belong to various groups. Decision-makers interested in this topic in 

government may include the Canadian provincial Ministries of Health, and the U.S. Maternal 

and Child Health Bureau in the Dept. of Health and Human Services. Private organizations in the 

U.S. such as HMOs, and not-for-profit organizations such as the March of Dimes may also be 

interested in the findings of this work. Of interest to health care decision-makers was the finding 

that a specially-trained counselor was preferred over a family doctor with general health training. 

This finding may be applicable to other areas of health care as well. As long as such counselors 

are appropriately trained and monitored, they may be able to help ease the demand for primary 

care practitioners which many western nations are currently facing.  
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Also of interest was the finding that a telephone consultation was preferred over an in-person 

appointment. Many jurisdictions, including Ontario, have instituted a “hotline”-style health 

information program. Telehealth Ontario is staffed by registered nurses 24 hours a day, seven 

days a week, and is funded by the Ontario Ministry of Health and Long Term Care. The nurse’s 

role is to perform a basic assessment and to then provide advice as to whether the correct course 

of action is to perform self care, visit a health practitioner or contact emergency services [357]. 

They may also direct people to other appropriate community resources, with the goal of 

alleviating congestion at family doctor’s offices and emergency rooms [357]. A rigorous 

evaluation of the impact of the program on primary health service use has not yet been 

conducted, although it has been suggested that identifying types of calls may be useful for early 

detection of respiratory or other infectious outbreaks [358, 359]. It appears that crucial elements 

of imparting health information are not necessarily lost when an encounter occurs over the phone 

rather than face-to-face.  

With respect to the specific findings about the cost-benefit of TIS, health care decision-makers 

should note that WTP for TIS is almost certain to be greater than the costs, under the 

assumptions made in our model, and for the anti-depressant counseling scenario described. 

Currently, most TIS in North America are funded by a combination of government funds and 

funds from the hospital in which they are located. Unstable funding has been a problem for many 

TIS. It is not possible to conclude from this project who is the appropriate funder of TIS. 

However, health care decision-makers should note that the results of this study indicate that the 

public places a high value on receiving the type of high quality information that most TIS 

provide.   

5.2.1.3 Implications for Health Economics Researchers 

This thesis used WTP values derived from a DCE in a full CBA. The internal and external 

validity of WTP values requires further research. Assigning levels to service scenarios when 

there is uncertainty (for example, regarding attitudes or feelings) is another area that merits 

further consideration. Appropriate calculation of confidence intervals around the WTP estimate, 

and how to estimate WTP when the marginal utility of money is not linear, are also 

methodological challenges. While some of these methodological challenges may make CBAs 

conducted with WTP values seem unattractive, there are many positive features of these types of 
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studies that support their merit and continued use: they are rooted in community values, and they 

provide better estimations of process utility and opportunity costs than traditional CEAs and 

CUAs.  

If a health economics researcher wishes to undertake this type of study, it is recommended that 

they ensure the results will be useful to local decision-makers. Some agencies prefer CUAs 

above other types of evaluation and therefore may not accept such a report. Other decision-

makers may be more comfortable with a dollars-to-dollars analysis, as this more closely 

resembles the data used to inform decisions in other settings. Up-front consideration should also 

be given to how the service scenarios will be configured. As well, the definition of what the 

“benefit” is that is being valued in the WTP survey should serve to inform how the costs should 

be measured (for example, the benefit in this study was for one consultation, therefore costs were 

also estimated for one consultation). The field of conjoint analysis is advancing, and 

subsequently full CBAs using DCE data are likely to become more common. This type of 

evaluation can be recommended when it is important to value multiple health outcomes and/or 

process utility is being estimated. Some methodological challenges, however, will continue to be 

faced until further research is conducted. 

5.2.2 Future Directions 

In the future, it is recommended that an evaluation of how use of TIS changes the consumption 

of other health care resources be conducted. This may be done retrospectively by recruiting a 

cohort of new mothers, determining if they have used a TIS, and then tracking their health 

service encounters through their pregnancy. This could also be done prospectively, where TIS 

callers are compared to women from a region where there is no TIS access. Such a study would 

need to take into account potential demographic differences between TIS users and non-users.   

As previously mentioned, it would be easier for all HCPs, including TIS counselors, to provide 

counseling if there were larger and better drug exposure studies available. This may be achieved 

by increasing TIS participation in research. Many TIS in North America still do not participate in 

research. Increased use of existing pregnancy registries would also be beneficial.  

There are many methodological issues surrounding the DCE method that still need to be 

resolved, particularly determining external validity, appropriate methods for the aggregation of 
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utilities, and addressing uncertainty. It may be time, however, for agencies such as NICE, 

IQWIQ, and the CDR to investigate incorporating preference-based evaluations such as DCEs 

into their decision-making processes.    
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Appendices 

Appendix 1: Research Ethics Board Approval for Survey of Teratology 
Information Services 
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Appendix 2: Research Ethics Board Approval for Discrete Choice Survey  
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Appendix 3: List of Research Ethics Board Amendments 

 
 
Survey of TIS 
 
Amendment 1 
Date received: July 17, 2007 
Date approved: Aug. 22, 2007 
Reason: To expand the distribution of the survey from North American TIS to all TIS who would 
like to participate, globally.  
 
Discrete Choice Experiment 
 
Amendment 1 
Date received: Dec. 12, 2007 
Date approved: Dec. 14, 2007  
Reason: To increase the honorarium for focus group participants from a $2 Tim Horton’s gift 
card (which was given to survey respondents) to a $20 Indigo gift card, to reflect their time and 
travel costs. 
 
Amendment 2 
Date received: Jan. 29, 2008 
Date approved: April, 21, 2008 
Reason: To allow for a fourth focus group discussion if desired; to increase the advertising 
budget.  
 
Amendment 3 
Date received: Aug. 12, 2008 
Date approved: Aug. 12, 2008 
Reason: Minor revisions were made to the consent letter to enhance readability. 
 
Amendment 4 
Date received: Sept. 29, 2008 
Date approved: Oct. 3, 2008 
Reason: To describe the provision of the survey online and the contract with Sawtooth Software 
to provide web hosting services. The consent letter was modified to reflect this change.  
 
Amendment 5 
Date received: Nov. 6, 2008 
Date approved: Nov. 14, 2008 
Reason: To expand the recruitment strategy to include other venues of advertisement such as 
community notice boards. The consent letter was modified to reflect this change.  
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Appendix 4: Survey of Teratology Information Services (North American 
Version) 

Version date: June 20, 2006 
Economic Evaluation of Teratology Information Services (TIS): 

SURVEY OF OTIS FACILITIES 
Thank you for participating in our survey. This survey contains 34 questions in 
seven sections and should take approximately 15 minutes to complete.  The 
sections are:  

I. DESCRIPTION OF RESPONDENT (3 questions) 
II. SERVICES (3 questions) 
III. STAFFING (5 questions) 
IV. OPERATIONS (13 questions) 
V. DATA COLLECTION (2 questions)  
VI. KNOWLEDGE TRANSFER ACTIVITIES (4 questions) 
VII. ADDITIONAL INFORMATION (4 questions) 

 The results of this survey will be used to create an economic model of 
teratology information services (TISs). You have been selected as a respondent 
as you are an administrator/director/employee of a teratology information service 
(TIS). All data collected will remain confidential and will not be shared. Individuals 
will not be identified within the database and all results will remain anonymous. 
Completion of the survey will serve as consent to participate. 
 
 The study coordinator is Rebecca Hancock, whom you may contact at the 
Hospital for Sick Children, Department of Population Health Sciences, telephone 
number 416-813-6978 and email address rebecca.hancock@utoronto.ca. If 
possible, please return the survey in person to Rebecca during the OTIS 
conference. If you require more time, a stamped, addressed envelope has been 
provided to you so that you return the survey by mail. You are making an 
invaluable contribution to this research project and we greatly appreciate your 
participation.  
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Please answer the following questions about yourself in the event that we need to 
contact you for follow-up. This information will not be contained in any database. 
 
1. i. Your name: _______________________________________________ 
    
    ii. Your telephone number: ____________________________________ 
 
    iii. Your email address: _______________________________________  
 
2. Role in organization: _________________________________________ 
 
3. What is the name & mailing address of your TIS? 
_____________________________________________________________ 
_____________________________________________________________ 
_____________________________________________________________ 
_____________________________________________________________ 
 
For Office Use Only: 
TIS number: __________________________________________________ 
Date administered:  ____________________________________________ 
Date of follow-up:  _____________________________________________ 
Date completed:  ______________________________________________ 
 Reviewed for completion (initials):  _________________________ 
Date of data entry: _____________________________________________ 
 Data entry completed (initials):  ____________________________ 

 

 

SECTION I: DESCRIPTION OF RESPONDENT 
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The questions in this section are about the services offered by your TIS.  
 
4. Which of the following are GOALS of your TIS? Please assign a level of importance 

from 1 (LEAST important) to 5 (MOST important) to each option. You may assign the 

same level of importance to more than one option.     

 

GOALS Importance 
level 

Correction of risk misperceptions  
& reassurance  

 

Counseling on exposures in lactation  
 

 

Education of other health professionals  
on teratology  

 

Prevention of Fetal Alcohol Syndrome (FAS)  
specifically 

 

Prevention of genetic malformations 
 

 

Prevention of malformations caused by  
exposure to teratogens 

 

Prevention of unnecessary pregnancy  
terminations due to high risk perception 

 

Support of adequate pharmacotherapy in  
pregnancy & lactation 

 

Other (please specify): 
 

 

Other (please specify): 
  

 

Other (please specify): 
   

 

 

SECTION II: SERVICES 
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5. What are the counseling information TOPICS offered by your service? Please allocate 

the percentage of your service’s time spent counseling on these topics (to add up to 

100%). Enter ZERO for those topics that do not apply to your TIS. 

COUNSELING TOPIC % of time
Alcohol  
Chemicals  
Drugs of abuse  
Environmental agents  
Exposures during lactation   
Exposures in the workplace   
Folic acid   
Genetics  
Herbal products  
Infections   
Medications   
Nausea & vomiting  
Smoking cessation  
Vaccinations  
Other (please specify):                                         

Other (please specify):  

Other (please specify):  
TOTAL 100% 

 
6. What types of SERVICES do you offer? Please allocate the percentage of your 

service’s time spent on each service (to add up to 100%). Enter ZERO for those options 

that do not apply to your TIS.      

SERVICE % of time 
Clinic visits for women  
Diagnosis/testing of infants  
Education for other health care providers  
Genetic testing   
Material by fax for patient  
Material by fax for physician  
Material by mail for patient  
Material by mail for physician  
Telephone counseling    
Other (please specify):  

Other (please specify):  

Other (please specify):  
TOTAL 100% 
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The questions in this section are about the number and types of staff that you 
employ at your service and other health care professionals that you may consult. 
 
7. What types of STAFF does your service employ? Please enter the number of Full Time 

Equivalents (FTE) for each category (e.g. part-time of 20 hours/week = 0.5 FTE; 2 full-time 

employees = 2 FTE). Enter ZERO for those not at your TIS.  

 

STAFF TYPE FTE 
Genetic counselors   
Nurses  
Managers/Directors  
Research assistants  
Secretaries  
Telephone counselors  
Toxicologists  
Volunteers  
Other (please specify):  

Other (please specify):  

Other (please specify):                                 
 
8. What is the TOTAL NUMBER of paid employees (full-time and part-time) employed at 

your TIS?  

_________ 

 

SECTION III: STAFFING
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9. What other types of HEALTH PROFESSIONALS are involved in providing services at 

your TIS? What type of ROLE do they play? (i.e. referral, consultation, research, patient 

care). If these people are paid, please circle HOW they are paid (fee for service=FFS, 

hospital staff salary=HSS, or other). Enter “N/A” for those not at your TIS. 

HEALTH PROFESSIONAL Role      Payment  
type (circle ONE)

Epidemiologists   FFS 
HSS 

Other 
Geneticists   FFS 

HSS 
Other 

Infectious disease specialists  FFS 
HSS 

Other 
Obstetrician/gynecologists  FFS 

HSS 
Other 

Paediatricians  FFS 
HSS 

Other 
Pharmacists  FFS 

HSS 
Other 

Toxicologists  FFS 
HSS 

Other 
Other (please specify):  FFS 

HSS 
Other 

Other (please specify):  FFS 
HSS 

Other 

Other (please specify):  FFS 
HSS 

Other 

 
10. What is the TOTAL NUMBER of health professionals who provide additional services 

at your TIS?  

_________ 
11. Indicate the number of TRAINEES/STUDENTS in each category at your TIS. Enter 

ZERO for those not at your TIS. 

 
TRAINEE/STUDENT  Number 
Undergraduate student  
Masters student  
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TRAINEE/STUDENT  Number 
PhD student  
Medical student  
Pharmacy student  
Genetic counseling student  
Nursing student  
Clinical fellow  
Research fellow  
Post-doctoral fellow  
Other (please specify):   

Other (please specify):  

Other (please specify):  

 
 
The following questions are about the general operations of your TIS.  
 
12. i. In what kind of INSTITUTION are you situated? Please check ONE.  
            Teaching hospital (i.e. university affiliated) → If YES, please complete part ii.  
       Community hospital → If YES, please complete part ii. 
      Public health unit      
  Government health agency 
                  Physician’s office     
  Community health centre 
          University (not affiliated with teaching hospital) 
  Not-for-profit agency 
             Other (please specify): ________________________________________ 
                     Other (please specify): ________________________________________ 
                     Other (please specify): ________________________________________                              

ii. If you are located within a hospital, in which DEPARTMENT are you located?  

 
Clinical pharmacology & toxicology Genetics   

  Obstetrics and gynecology              Pharmacy 
  Pediatrics              Poison Control 
                      Other (please specify): ______________________________________ 
 
13. Who REFERS clients to your service? Please allocate the percentage of your patients 

referred from each source (to add up to 100%). Enter ZERO for the options that do not 

apply to your TIS. 

SECTION IV: OPERATIONS
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REFERRAL SOURCE % 
Abortion clinic   
Adoption program   
Advertising/self-promotion   
Family/friends   
Foster care program  
Internet  
Lactation consultants  
Media (TV, magazine, newspaper stories)  
Midwives   
Nurses   
Pharmacists  
Physicians  
Poison control centre  
Self-referral  
Substance abuse treatment program  
WIC program (supplementation plan for Women, 
Infants, Children)  

Other (please specify):  

Other (please specify):   

Other (please specify):  

TOTAL 100% 
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14. Identify the GROUPS of people whom you counsel. Please allocate the percentage of 

your counseling time devoted to each group (to add up to 100%). Enter ZERO for the 

options that do not apply to your TIS.  

 

GROUPS COUNSELED % of  
time 

Pregnant women  
Women planning pregnancy  
Breast-feeding women  
Spouses/partners  
Physicians  
Pharmacists  
Nurses  
Lactation consultants  
Other health care providers  
Family members of pregnant women  
Family members of breast-feeding women  
Prospective adoptive parents  
Other (please specify):  

Other (please specify):   

Other (please specify):  

TOTAL 100% 

 
15. On average, how many calls do you receive WEEKLY? (If less than one, please enter 

ANNUAL number of calls & specify that you are entering an annual number).  
_________  
 
16. On average, how long does each call last (MINUTES)?  

_________ 
 
17. i. Do you perform follow-up calls?  

             YES → If YES, please complete parts ii, iii, and iv.  
   NO → If NO, please proceed to question 18 (page 10). 
        
ii. If YES, are there SPECIFIC groups of callers whom you follow-up? Please describe: 

____________________________________________________________________________
________________________________________________________________ 
iii. If YES, how long after the initial call will you typically follow-up (DAYS)? 

_________ 
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iv. If YES, how many follow-up calls would you perform for a typical caller?  

_________ 
 
18. i. Do you REFER callers to other physicians/services? 

 Yes → If YES, please complete part ii. 
   No → If NO, please proceed to question 19 (page 11). 
 

ii. If YES, TO WHOM do you refer your callers? Please allocate the percentage of your 

referrals made to each category of physician/service (to add up to 100). Enter ZERO for 

the options that do not apply to your TIS. 

 

REFERRALS % of 
referrals 

Children’s aid   
Genetic counselor   
Neonatologist  
Neurologist   
Obstetrician/gynecologist  
Paediatrician  
Perinatal psychiatrist  
Perinatologist  
Pharmacologist  
Psychologist  
Social services  
Sonologist (ultrasound)  
Toxicologist  
Other (please specify):  

Other (please specify):   

Other (please specify):   

TOTAL 100 
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19. i. Do you assess a caller’s risk perceptions or anxieties about exposure risks in your 

counseling? 

 Yes → If YES, please complete part ii. 
   No → If NO, please proceed to question 20 (this page). 

 
ii. If YES, please describe your methods of assessing a caller’s anxiety. 

____________________________________________________________________________
________________________________________________________________ 

 
20. On average, how many patients does your service counsel in person in CLINIC each 

week? Enter ZERO if this does not apply to your TIS. 

_________        

 
21. i. What was your service’s annual operating BUDGET in 2005?  

_________ 
 

 ii. What cost items were included in your service’s budget in 2005? 

Salaries Equipment & supplies   
Telephone lines             Capital & overhead 
 Database access             Conference travel   
 Library services & journal subscription             Research funding                        

            Other (please specify): ______________________________________ 
            Other (please specify): ______________________________________ 
            Other (please specify): ______________________________________ 
 
iii. What cost items were donated to your service in 2005? 

Volunteer time Equipment & supplies   
Telephone lines             Capital & overhead 
 Database access             Conference travel   
 Library services & journal subscription             Research funding                        

            Other (please specify): ______________________________________ 
            Other (please specify): ______________________________________ 
            Other (please specify): ______________________________________ 
22. How much SPACE does your service currently occupy? (square feet)  
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_________ 
 
23. How many of each of the following types of ROOMS do you have at your service? 

Enter ZERO for the options that do not apply to your TIS. 

 

ROOM TYPE Number 
Administrative offices  
Clinic rooms for patient visits  
Telephone counseling rooms 
(Please enter the number of telephone counseling 
stations at your TIS: _________) 

 

Other (please specify):  

Other (please specify):  

Other (please specify):  

 
24. Indicate your sources of FUNDING. Please allocate percentage of total budget (to add 

up to 100%). Enter ZERO for the options that do not apply to your TIS. 

 

FUNDING SOURCE % total 
budget 

Federal government   
State/Provincial government  
Municipal/Regional government   
Hospital budget  
Managed care organization   
Research grants  
Private donations  
Charitable organizations/foundations  
Fees charged to callers 
(If YES, please indicate the amount charged per 
caller: $________) 

 

Other (please specify):  

Other (please specify):  

Other (please specify):  

TOTAL 100% 

  

 
 

SECTION V: DATA COLLECTION
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The following questions are about the information your service collects from its 
callers. 
 

25. i. Does your service collect patient data? 

       YES → If YES, please complete parts ii and iii. 
   NO → If NO, please proceed to question 26 (page 15). 
 

ii. What kinds of data do you collect? Please check all that apply and attach the INTAKE 

FORM you administer to your patients at the end of the survey.  

 
Maternal baseline data 
       Weeks gestation   Date of last menstrual period  
       Expected date of confinement Gravidity/Parity 
       Ultrasound in current pregnancy Defects in previous pregnancy  
      Medical problems   Vitamin/mineral intake   
       Nausea & vomiting symptoms Alcohol use 
       Drug use   Cigarette use 
       Current medications  Current medication doses 
      History of current medication use Indication for medication 
 Method of referral to service Paternal exposures 
 State/province of caller Family history of birth defects 
      Summary of information given Occupation   
 
General 
       Household income   Address     
       Family set-up   Pre-natal care 
       Use of other health care services Insurance status 
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Infant data  
  Birth date/ age   Birth weight 
  Gestational age   Apgar scores 
            Baby’s general health  # times fed per 24 hours  
       Supplemented with formula  Age formula started   
       Supplemented with solids Age solids started 
  Major malformations ** Minor malformations ** 
  **If YES, please list the malformations you record: 
 
Major malformations: 
______________________________________________________________________ 
______________________________________________________________________ 
 
Minor malformations: 
______________________________________________________________________  
______________________________________________________________________ 
 
Other (please specify): 
______________________________________________________________________ 
____________________________________________________________________________
________________________________________________________________ 
 
iii. Are your data maintained in a DATABASE? 

Yes  → If YES, please complete part iv. 
No  → if NO, please proceed to part v. 

 

iv. Please provide details of how your data are stored and managed, such as number of 

computers, software used, mechanisms to ensure data security, etc. 

____________________________________________________________________________
________________________________________________________________ 
______________________________________________________________________ 
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v. Do you use these data for research purposes? If so, Please give three examples of 

research projects you have conducted and provide references if possible. If not, please 

proceed to question 26 (this page). 

1. ____________________________________________________________________ 
______________________________________________________________________ 
 
2. ____________________________________________________________________ 
______________________________________________________________________ 
 
3. ____________________________________________________________________ 
______________________________________________________________________ 

 
26. i. Have you ever examined the costs of your service or performed any formal 

economic evaluations of your service? 

YES → If YES, please complete part ii. 
NO → If NO, please go to question 27 (this page). 

 

ii. If YES, please describe the costing studies or formal economic evaluations you have 

performed, and provide a reference if possible: 

____________________________________________________________________________
____________________________________________________________________________
__________________________________________________________ 
 
 
 
 

The following questions are about your knowledge transfer activities.  
 
27. i. Does your service counsel health care providers? 

YES → If YES, please complete part ii. 
NO → If NO, please go to question 28 (page 16).  

 

ii. If YES, what PERCENTAGE of your calls are from health care providers? _________ 
 
28. i. Do members of your service participate in TRAINING other health care providers? 

SECTION VI: KNOWLEDGE TRANSFER ACTIVITIES 
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YES → If YES, please complete part ii. 
NO → If NO, please go to question 29 (page 16). 

 

ii. If YES, please describe your training activities: 

____________________________________________________________________________
________________________________________________________________ 
______________________________________________________________________ 
 

29.  i. Do members of your service make presentations to stakeholder groups?  

YES → If YES, please complete part ii. 
NO → If NO, please go to question 30 (this page). 
 

ii. If YES, please indicate to which groups you have presented in the past year: 

Health care providers  Patient groups 
Hospital administrators  Women’s health groups 
Government agencies  Community organizations 
Other (please specify): ______________________________________ 
Other (please specify): ______________________________________ 
Other (please specify): ______________________________________ 

 
30. i. Does your service produce scientific research? 

YES → If YES, please complete part ii, iii, & iv. 
NO → If NO, please go to question 31 (page 17). 

 

ii. How many scientific PAPERS has your group published? 

_________ 
 
iii. How many POSTERS has your group presented at scientific conferences in the last 

five years? 

_________ 
 
iv. How many ORAL PRESENTATIONS has your group given at scientific conferences in 

the last five years?  
_________ 
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31. If a person requiring teratology counseling was unable to access a TIS in your region 

or was unaware of the existence of the TIS, what OTHER INFORMATION RESOURCES are 

available to them? Please assign a level of importance for these resources in providing 

teratology information to people in your region from 1 (LEAST important) to 5 (MOST 

important). Enter “N/A” for those options that do not apply to your region. 

 

OTHER INFORMATION RESOURCES Level of 
importance

Community health centre   
Family physician   
General telehealth line   
Genetic counselor (outside of TIS)   
Internet  
March of Dimes  
Media sources (e.g. TV, newspaper, magazines)  
Pharmaceutical company registry  
Poison control centre  
Public health office  
Other (please specify):  

Other (please specify):  

Other (please specify):  

 
32. i. Does your service have a WEBSITE? 

       YES → If YES, please complete part ii. 
   NO → If NO, please go to question 33 (page 18). 
 

ii. If YES, please provide the URL (website address): 

 

______________________________________________________________________ 
 

SECTION VII: ADDITIONAL INFORMATION 
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33. i. Have you ever completed any other surveys regarding your service? 

       Yes → If YES, please complete part ii.  
   No → If NO, please go to question 34 (this page).  
 

ii. Please describe the nature and purpose of other surveys you have completed 

regarding your service. 

____________________________________________________________________________
____________________________________________________________________________
__________________________________________________________ 

 
FINALLY, 

34. What other information can you provide that would be important in capturing the 

structure and function of a TIS? 

____________________________________________________________________________
____________________________________________________________________________
__________________________________________________________ 
____________________________________________________________________________
____________________________________________________________________________
__________________________________________________________ 
 

 
Please attach a copy of your intake form and any descriptive literature you have 
on your service.  
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Appendix 5: Consent Form for Focus Groups 

 

 

 
Title of Research Project 
Focus Group Discussions to Inform a Conjoint Analysis Survey to Assess Public 
Preferences and Willingness to Pay for Teratogen Information Services 
 
Investigators:  
Principal Investigator:  
Wendy Ungar, PhD 
Telephone number: (416)813-7654 ext. 3487 
 
Co-Investigators: 
Gideon Koren, MD 
Telephone number: (416)813-5781 
 
Adrienne Einarson, RN 
Telephone number: (416)813-4927 
 
Research Coordinator: 
Rebecca Hancock, MSc, PhD candidate (Supervisor: Dr. Wendy Ungar) 
Telephone number: (416)813-5057 
 
Purpose of the Research: 
There are few reliable sources of information on the safety or risk of medications and other types 
of exposures, such as infections, during pregnancy. Teratogen Information Services (TIS) are run 
by specialists in this field of medicine and provide this information over the telephone. The value 
of these services to the public has not been determined. We would like to determine what value 
the public places on these services and if they are considered to be different from a visit to a 
family doctor.  
 
We would like to have discussions with TIS staff, TIS users, and women who have not used TIS 
in order to generate the best set of survey questions regarding the characteristics of TIS and 
family doctor visits.  
 
Description of the Research: 
Research participants will be asked to attend a focus group discussion. These discussions should 
take approximately one hour. During the discussion, the research co-ordinator will ask questions 
and lead a discussion on what characteristics of a health service are important when pregnant 
women need information on medications. You will be asked to contribute to the discussion by 
giving your opinions and thoughts on the issues raised. There will be approximately 3-7 other 
participants in each group discussion. The discussion will be audio tape-recorded. To give your 
consent to being audio tape-recorded, a separate consent form will be completed.   



216 

 

 
Potential Harms: 
We know of no harm that taking part in this study could cause you. 
 
Potential Discomforts or Inconvenience: 
We will ask you to travel to the hospital one time for the discussion group. We will ask you to 
stay at the discussion group meeting for up to two hours. 
 
Potential Benefits: 
To individual subjects: 
You will not benefit directly from participating in this study.  
The results of the survey study that will be designed using data from the focus group discussions 
will eventually be published in a scientific journal. You may contact the research co-ordinator if 
you would like a copy of the survey study results.  
 
To society: 
The information that you provide will help us to conduct our research into people’s preferences 
and willingness to pay for health care programs for pregnant women. 
 
Confidentiality: 
We will respect your privacy. No information about who you are will be given to anyone or be 
published without your permission, unless required by law.  
The data produced from this study will be stored in a secure, locked location. Only members of 
the research team (and maybe those individuals described above) will have access to the data. 
This could include external research team members. Following completion of the research study 
the data will be kept as long as required then destroyed as required by Sick Kids policy. 
Published study results will not reveal your identity. 
During the group meeting we will remind everyone that the information shared is private and 
should not be repeated outside the group but we cannot be sure that information about you will 
be kept private. People in groups may share information with others outside the group. 
 
Reimbursement: 
We will compensate you for any travel expenses you have for coming to the hospital. To thank 
you for your time we will be giving you a $20 gift certificate to Chapters.  
 
Participation: 
It is your choice to take part in this study. You can stop at any time. The care you get at Sick 
Kids will not be affected in any way by whether you take part in this study.  
 
New information that we get while we are doing this study may affect your decision to take part 
in this study. If this happens, we will tell you about this new information. And we will ask you 
again if you still want to be in the study. 
 
During this study we may create new tests, new medicines, or other things that may be worth 
some money. Although we may make money from these findings, we cannot give you any of this 
money now or in the future because you took part in this study. 
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Sponsorship: 
The sponsor/funder of this research is the Organization of Teratology Information Specialists and 
the Canadian Institute for Health Research. 
 
Conflict of Interest: 
I, and the other research team members have no conflict of interest to declare.  
 
Consent: 
By signing this form, I agree that: 
1) You have explained this study to me. You have answered all my questions. 
2) You have explained the possible harms and benefits (if any) of this study. 
3) I know what I could do instead of taking part in this study. I understand that I have the right 
not to take part in the study and the right to stop at any time. My decision about taking part in the 
study will not affect my health care at Sick Kids. 
4) I am free now, and in the future, to ask questions about the study. 
5) I have been told that my medical records will be kept private except as described to me.   
6) I understand that no information about who I am will be given to anyone or be published 
without first asking my permission.  
7) I agree, or consent, to take part in this study. 
 
________________________                                          ________________________ 
Printed Name of Subject & Age                                       Subject’s signature & date 
 
________________________                                          ________________________ 
Printed Name of person who  Signature of Person who 
explained consent   explained consent & date 
 
________________________                                          ________________________ 
Printed Witness’ name (if the subject/                              Witness’ signature & date 
legal guardian does not read English) 
 
If you have any questions about this study, please call Rebecca Hancock at 416-813-6978. 
 
If you have questions about your rights as a subject in a study or injuries during a study,   please 
call the Research Ethics Manager at 416-813-5718. 
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Appendix 6: Audio Consent Form for Focus Groups 

 
 
 
 
 
 
Video/audio taping & photography consent form  
 
Title of Research Project: 
Focus Group Discussions to Inform a Conjoint Analysis Survey to Assess Public Preferences and 
Willingness to Pay for Teratogen Information Services 
 
Investigators:  
Principal Investigator:  
Wendy Ungar, PhD 
Telephone number: (416)813-7654 ext. 3487 
 
Co-Investigators: 
Gideon Koren, MD 
Telephone number: (416)813-5781 
 
Adrienne Einarson, RN 
Telephone number: (416)813-4927 
 
Research Co-ordinator: 
Rebecca Hancock, MSc, PhD candidate (Supervisor: Dr. Wendy Ungar) 
Telephone number: (416)813-5057 
 
Confidentiality: 
The pictures or tapes produced from this study will be stored in a secure, locked location. Only 
members of the research team (and maybe the SickKids monitor, or employees of the company 
sponsoring the study or the regulator e.g., Health Canada) will have access to them. Following 
completion of the study the tapes/pictures will be kept as long as required in the SickKids 
“Records Retention and Destruction” policy. They will then be destroyed according to this same 
policy. 
 
Consent: 
By signing this form, 
 
1) I also agree to be taped/photographed during this study.  These tapes/photographs will be used 
to record a focus group discussion on attributes of teratogen information services and physician 
services for counseling on taking medications during pregnancy. 
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2)  I understand that I have the right to refuse to take part in this study. I also have the right to 
withdraw from this part of the study at any time. eg., before or even after the tapes or 
photographs are made. My decision will not affect my health care at SickKids. 
 
3) I am free now, and in the future, to ask questions about the taping/picture taking. 
 
4) I have been told that my medical records will be kept private. You will give no one 
information about me, unless the law requires you to. 
 
5) I understand that no information about me (including these tapes/pictures) will be given to 
anyone or be published without first asking my permission.”  
 
6) I have read and understood pages 1 to 2 of this consent form. I agree, or consent, to having my 
picture taken/being taped as part of the study. 
 
________________________                                          ________________________ 
Printed Name of Subject & Age                                       Subject’s signature & date 
 
________________________                                          ________________________ 
Printed Name of person who  Signature of Person who 
explained consent   explained consent & date 
 
________________________                                          ________________________ 
Printed Witness’ name (if the subject/                              Witness’ signature & date 
legal guardian does not read English) 
 
In addition, I agree or consent for this tape(s)/photograph(s) to be used for: 
 1. Other studies on the same topic. ⁪   
 2. Teaching and demonstration at SickKids. ⁪  
 3. Teaching and demonstration at meetings outside SickKids. ⁪  
 4. Not to be used for anything else. ⁪ 
 
In agreeing to the use of the tape(s)/photograph(s) for other purposes, I have been offered a 
chance to view/hear the tape(s)/photograph(s). I also have the right to withdraw my permission 
for other uses of the tape(s)/photograph(s) at any time.   
 
________________________                                          ________________________ 
Printed Name of Subject & Age                                       Subject’s signature & date 
 
________________________                                          ________________________ 
Printed Name of person who  Signature of Person who 
explained consent   explained consent & date 
 
________________________                                          ________________________ 
Printed Witness’ name (if the subject/                              Witness’ signature & date 
legal guardian does not read English 
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Appendix 7: Focus Group Discussion Questions 

 
1. What are the values and benefits of asking a question at a family doctor’s office? 
 
2. What are the negative aspects of asking your question at a family doctor’s office? 
 
3. What are the values of benefits of asking a question over the telephone at a teratology 
information service? 
 
4. What are the negative aspects of asking your question at a teratology information service? 
 
5. What do you think are the most common questions people have during pregnancy? 
 
6. What do you think are the most important questions people have during pregnancy? 
 
7. What features would you like a health care service to have when you are asking 
questions/gathering information? 
 -Over the phone 
 -Doctor/other 
 -Specific information 
 
8. What would you be willing to pay for a consultation on your question if government/insurance 
didn’t pay for it? 
 -Range? 
 -With a specialist  
 -With a doctor 
 -Over the telephone 
 
9. Are you able to think about the cost to you without including other costs you might incur, such 
as travel, child care, and time away from work?  
 
10. Other comments? 
 



221 

 

Appendix 8: Focus Group Attribute Rating Form 

Attribute Score (0=not 
important, 

10=extremely 
important) 

Person you contact  
Method of contact   
Waiting time  
Cost to you  
Helpfulness of advice 
provided 

 

Information provider’s 
knowledge of your personal 
medical history 

 

Trust of information provider  
Time available for your 
consultation 

 

Specialization of information 
provider 

 

Education/training  of 
information provider 

 

Ease of follow-up   
Able to provide specific 
research study data on topic 
of interest 

 

Comments/Other 
 
 
 
 
 
 

 



222 

 

Appendix 9: Newspaper Advertisement for Discrete Choice Survey  

 

 

Your Opinions Wanted for Research Study on Counseling About Risks During 
Pregnancy 

 
We are looking for men and women of all backgrounds aged 18 to 65 years to complete a 

survey online or by mail. The survey will ask you about what health care services you would 

prefer to use when you require information and counseling about using medications during 

pregnancy. 

 

If you would like to participate or receive further information please contact the research 

coordinator: 

Rebecca  

Telephone: 416-813-5057 

Email: preference.study@gmail.com 

This study has received approval from the Hospital for Sick Children Research Ethics Board 

 

 

 

 

 

http://www.operationherbie.com/images/logo_sickkids.gif
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Appendix 10: Discrete Choice Survey Consent Letter 

Research Project Title: Public Preferences and Willingness to Pay for Health Care 
Services in Pregnancy 

Dear Study Participant, 

The Hospital for Sick Children (Sick Kids) is studying preferences for health care information 

services during pregnancy. This letter will explain to you the purpose of our research study and 

how it is conducted. You have received this package as you have previously contacted us and 

said you were interested in our study, and you are also eligible for the study. Thank you for your 

interest and the time you have given to us. Please read this letter first. If you agree to be part of 

our study, please complete the survey. You were given two options for completing the survey, 

by mail or on-line. If you chose to complete the survey on paper, please fill out the attached 

survey and return it to us in the mail in the stamped envelope provided. If you chose to complete 

it on-line, please go to http://www.preferencestudy.com and follow the instructions for 

completion. Your user name is included with this letter. You will need this user name to log in to 

the survey web page. By completing and submitting the survey you are saying that you have 

read this letter and agree to be a participant in the study. 

Why are we conducting this study? 

There are few reliable sources of information on the safety or risk of using medications and 

many other risks during pregnancy. Pregnancy Risk Information Services are run by information 

specialists in this field of medicine (teratology) and provide information over the telephone. The 

value of these services to the public has not been determined. We would like to know what 

value the public places on these services and if they are considered to be different from a visit 

to a family doctor.  

What does the study involve? 

Your participation is voluntary 

You responded to one of our advertisements and contacted the study coordinator for more 

information. After receiving a description of the study, you agreed to participate and were mailed 

this study package, which contains this letter, the survey, and a stamped envelope for returning 
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the survey (or a user name if you are completing the survey online). If you still agree to 

participate after reading this letter, please complete the survey. If you do not agree, do not 

complete the survey. 

The survey 

The survey asks you to make choices between two possible health services you could use to 

get more information about using an anti-depressant medication during pregnancy. As you 

complete the survey, we ask you to imagine that you or your partner is pregnant and wants 

more information about using an anti-depressant medication through the pregnancy. In each 

question, the characteristics of the health care service options will be changed, and you will be 

asked to choose again between the different health care services. After the choice questions, 

there are 20 personal questions. The survey could take up to thirty minutes to complete.  

If the survey is not returned within 3 weeks, the study coordinator will contact you to remind you 

about the survey and ask if you have any questions about it. If the survey is not returned after 

another 3 weeks, you will receive a second reminder telephone call. If the survey is not returned 

after the second reminder telephone call, we will assume that you are not interested in 

participating in the study and will not call you again.  

Your privacy and confidentiality 

We respect your privacy. Each survey is given a study number (and user name for online 

respondents) so your name, address, and telephone number are not attached to the completed 

survey. Your personal information is only recorded in a study binder, kept in a locked office. The 

information collected in this survey will not be used for any other purpose. No information about 

who you are will be given to anyone or be published without your permission, unless required by 

law. The data produced from this study will be stored in a secure, locked location. Only 

members of the research team will have access to the data. This could include external 

research team members. Following completion of the research study the data will be kept as 

long as required then destroyed as required by Sick Kids policy. Published study results will not 

reveal your identity. 

What are the potential benefits and harms of participating in the study? 
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Participants in this survey will have made an important contribution to scientific research. We 

know of no harm that taking part in this study could cause you. The results of this study may 

help us plan health care information services for pregnant women. As thanks for your time, we 

have included a $2 gift card for Tim Horton’s in the study package. 

What happens if you change your mind about participating in the study? 

You choose to take part in this study. You can stop at any time. The care you get at Sick Kids 

will not be affected in any way whether you take part in this study or not. 

New information that we get while we are doing this study may affect your decision to take part 

in this study. If this happens, we will tell you about this new information. And we will ask you 

again if you still want to be in the study. 

Will you be able to see the results of the study? 

We would like to share the findings of the study with you. Once the study is completed the 

findings will be posted on the Motherisk website at www.motherisk.org.  

Who is conducting this study? 

The Principal Investigator has received financial support from the Canadian Institute for Health 

Research and the Organization of Teratology Information Specialists.  

Who do you contact if you have questions about the study? 

Please contact us if you have any questions at any time.  

Study Coordinator: 
Rebecca Hancock, MSc, PhD candidate (Supervisor: Dr. Wendy Ungar) 
Telephone number: (416)813-5057 
Email: preference.study@gmail.com 
 
Principal Investigator:  
Wendy Ungar, PhD 
Telephone number: (416)813-7654 ext. 3487 
 
You may also contact the Hospital for Sick Children’s Research Ethics Manager: Telephone 
number: (416)813-5718 
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Appendix 11: Discrete Choice Survey (Version 1) 

INTRODUCTION TO THE SURVEY 

*Please read this section before starting. 
The goal of our survey is to determine what characteristics of a health care service are 

important to you when you need counseling and information about the safety of using 

medications during pregnancy. When completing the survey, we ask you to imagine that you 

would like more information about the safety or risks of using an anti-depressant medication 

during pregnancy (this scenario will be described in more detail later on).  

 

We will present a description of two different health care service options that you could use to 

get more information about using the medication during the pregnancy. The two options are 

described by six different characteristics. The characteristics will be slightly different in each 

question. First read the description of the two health care services and then check whether you 

would choose option A or option B. There are no right or wrong choices. We are interested in 

knowing what you would choose in real life. Your answers will help us to understand which 

characteristics of health care services are important to the public and will ultimately help to 

provide better health care during pregnancy. For the first fifteen questions, you will be making 

choices between two different health care service options. You will then be asked 20 personal 

questions. 

 

The health care services will differ according to the six characteristics described below: 

 
1. Type of training of the information provider  
The information provider is the person who will provide the counseling and information about 

using the medication during pregnancy. The information provider will be either: (i) a counselor 

with specialized training in use of medications during pregnancy only, or (ii) a family doctor with 

general health training.  

 
2. Method of counseling and waiting time 
To receive the counseling and information you will either: (i) make an appointment and meet 

with the information provider in person in 3 days, or (ii) call a telephone service and receive the 

information within 30 minutes.  
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3. Knowing the information provider  
Either: (i) you have met the information provider before and they know your medical history, or 
(ii) the information provider is not known to you. 

 
4. Confidence in the skills of the information provider 
Either: (i) you have confidence in the skills of the information provider, or (ii) you are unaware of 

the skills of the information provider.  

 

5. Helpfulness of counseling and information 
The counseling and information provided to you will either be: (i) Very helpful: you understand 

the information provided to you and you feel your question has been answered to your 

satisfaction, or (ii) Somewhat helpful: Some information has been provided to you but you feel 

your question has not been completely answered to your satisfaction.  

 
6. Cost to you 
This refers to how much money you would have to pay out of your own pocket to use the 

service. For the purposes of our survey, we are imagining that the cost of using the service 

would not be covered by insurance or the public health care system. This cost refers only to the 

amount of money that would come out of your pocket for using the service. The three options 

are $10, $50, and $90. This cost does not include any other costs you may have, such as time 

away from work, travel to the appointment, etc. Please know that there are no plans to introduce 

user fees for these health services. However, one of the goals of this research study is to 

determine how much people value different services and one way to do this is to ask how much 

you would pay in an imaginary situation.  

 

All other characteristics of the services are the same.  
 

The survey should take about thirty minutes to complete.   
 
If you have any questions about the survey please contact Rebecca at 416-813-5057.
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Please tell us a bit about yourself before starting: 
 
What is your current age?  _____  
  Prefer not to answer  
 
What is your gender? 

Female 

  Male 

  Prefer not to answer  
 
What are the first 3 digits of your postal code? _________ 

 
BACKGROUND 
*Read this before starting. If you are male please imagine this statement is referring to 
your female partner: 
Imagine that you were diagnosed with major depression one year ago. Being depressed meant 

that you had a depressed mood, disturbed sleep, loss of appetite, and a loss of pleasure in your 

regular activities for at least two weeks at a time. Your doctor prescribed an anti-depressant 

medication for you, which has made you feel much less depressed, and you have been taking it 

for about one year. You have just discovered that you are about six weeks pregnant. You are 

worried that your anti-depressant medication may be harmful to the baby. However, you are 

also afraid to stop taking the medication because being depressed makes you feel terrible, both 

physically and mentally. You would like more information about using your anti-depressant while 

you are pregnant. 
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START HERE: 
You can use one of two health services to get more information about using your anti-
depressant while you are pregnant.   
 
1. If these were your only options, which would you choose? 

OPTION A OPTION B 

Counselor with specialized training in use 
of medications during pregnancy only 

Family doctor with general health training 
 

Make an appointment and meet with the 
information provider in person in 3 days 

Call a telephone service and receive the 
information within 30 minutes 

The information provider is not known to 
you 

You have met the information provider 
before and they know your medical history 

You have confidence in the skills of the 
information provider 

You are unaware of the skills of the 
information provider 

Some information has been provided to 
you but your question has not been 

completely answered to your satisfaction 

Enough information has been provided that 
you feel your question has been answered 

to your satisfaction 

$90 $50 
Check ONE box only: 

                           
 
 
2. If these were your only options, which would you choose? 

OPTION A OPTION B 

Counselor with specialized training in use 
of medications during pregnancy only  

Family doctor with general health training 

Call a telephone service and receive the 
information within 30 minutes  

Make an appointment and meet with the 
information provider in person in 3 days 

You have met the information provider 
before and they know your medical history 

The information provider is not known to 
you 

You are unaware of the skills of the 
information provider 

You have confidence in the skills of the 
information provider 

Some information has been provided to 
you but your question has not been 

completely answered to your satisfaction 

Enough information has been provided that 
you feel your question has been answered 

to your satisfaction  

$10 $50 
Check ONE box only: 
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3. If these were your only options, which would you choose? 

OPTION A OPTION B 

Family doctor with general health training 
 

Counselor with specialized training in use 
of medications during pregnancy only 

Call a telephone service and receive the 
information within 30 minutes 

Make an appointment and meet with the 
information provider in person in 3 days 

The information provider is not known to 
you 

You have met the information provider 
before and they know your medical history 

You have confidence in the skills of the 
information provider 

You are unaware of the skills of the 
information provider 

Some information has been provided to 
you but your question has not been 

completely answered to your satisfaction 

Enough information has been provided that 
you feel your question has been answered 

to your satisfaction 

$10 $90 
Check ONE box only: 

                    
 
 
4. If these were your only options, which would you choose?  

OPTION A OPTION B 

Family doctor with general health training Family doctor with general health training 

Make an appointment and meet with the 
information provider in person in 3 days 

Make an appointment and meet with the 
information provider in person in 3 days 

The information provider is not known to 
you 

You have met the information provider 
before and they know your medical history 

You are unaware of the skills of the 
information provider 

You have confidence in the skills of the 
information provider 

Some information has been provided to 
you but your question has not been 

completely answered to your satisfaction 

Enough information has been provided that 
you feel your question has been answered 

to your satisfaction 

$90 $10 
Check ONE box only: 
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5. If these were your only options, which would you choose? 

OPTION A OPTION B 

Counselor with specialized training in use 
of medications during pregnancy only 

Family doctor with general health training 

Call a telephone service and receive the 
information within 30 minutes  

Make an appointment and meet with the 
information provider in person in 3 days 

The information provider is not known to 
you 

You have met the information provider 
before and they know your medical history 

You have confidence in the skills of the 
information provider 

You are unaware of the skills of the 
information provider 

Enough information has been provided that 
you feel your question has been answered 

to your satisfaction 

Some information has been provided to 
you but your question has not been 

completely answered to your satisfaction 

$50 $90 
 Check ONE box only: 

                       
 
 
6. If these were your only options, which would you choose?  

OPTION A OPTION B 

Counselor with specialized training in use 
of medications during pregnancy only 

Family doctor with general health training 

Make an appointment and meet with the 
information provider in person in 3 days 

Call a telephone service and receive the 
information within 30 minutes 

The information provider is not known to 
you 

You have met the information provider 
before and they know your medical history 

You are unaware of the skills of the 
information provider 

You have confidence in the skills of the 
information provider 

Enough information has been provided that 
you feel your question has been answered 

to your satisfaction 

Some information has been provided to 
you but your question has not been 

completely answered to your satisfaction 

$10 $90 
Check ONE box only: 
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7. If these were your only options, which would you choose? 

OPTION A OPTION B 

Counselor with specialized training in use 
of medications during pregnancy only 

Family doctor with general health training 

Make an appointment and meet with the 
information provider in person in 3 days  

Call a telephone service and receive the 
information within 30 minutes 

You have met the information provider 
before and they know your medical history 

The information provider is not known to 
you 

You have confidence in the skills of the 
information provider 

You are unaware of the skills of the 
information provider 

Some information has been provided to 
you but your question has not been 

completely answered to your satisfaction 

Enough information has been provided that 
you feel your question has been answered 

to your satisfaction 

$50 $10 
Check ONE box only: 

                       
 
 
 
8. If these were your only options, which would you choose? 

OPTION A OPTION B 

Counselor with specialized training in use 
of medications during pregnancy only 

Family doctor with general health training 
 

Call a telephone service and receive the 
information within 30 minutes 

Make an appointment and meet with the 
information provider in person in 3 days 

The information provider is not known to 
you 

You have met the information provider 
before and they know your medical history 

You are unaware of the skills of the 
information provider 

You have confidence in the skills of the 
information provider 

Enough information has been provided that 
you feel your question has been answered 

to your satisfaction 

Some information has been provided to 
you but your question has not been 

completely answered to your satisfaction 

$50 $10 
Check ONE box only: 
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9. If these were your only options, which would you choose? 

OPTION A OPTION B 

Counselor with specialized training in use 
of medications during pregnancy only 

Family doctor with general health training 

Call a telephone service and receive the 
information within 30 minutes  

Make an appointment and meet with the 
information provider in person in 3 days 

The information provider is not known to 
you 

You have met the information provider 
before and they know your medical history 

You are unaware of the skills of the 
information provider 

You have confidence in the skills of the 
information provider 

Some information has been provided to 
you but your question has not been 

completely answered to your satisfaction  

Enough information has been provided that 
you feel your question has been answered 

to your satisfaction 

$50 $10 
Check ONE box only: 

                        
 
 
 
 
10. If these were your only options, which would you choose? 

OPTION A OPTION B 

Family doctor with general health training Counselor with specialized training in use 
of medications during pregnancy only 

Make an appointment and meet with the 
information provider in person in 3 days  

Call a telephone service and receive the 
information within 30 minutes 

The information provider is not known to 
you 

You have met the information provider 
before and they know your medical history 

You are unaware of the skills of the 
information provider 

You have confidence in the skills of the 
information provider 

Some information has been provided to 
you but your question has not been 

completely answered to your satisfaction  

Enough information has been provided that 
you feel your question has been answered 

to your satisfaction 

$50 $90 
Check ONE box only: 
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11. If these were your only options, which would you choose? 

OPTION A OPTION B 

Counselor with specialized training in use 
of medications during pregnancy only 

Family doctor with general health training 

Make an appointment and meet with the 
information provider in person in 3 days 

Call a telephone service and receive the 
information within 30 minutes 

You have met the information provider 
before and they know your medical history 

The information provider is not known to 
you 

You have confidence in the skills of the 
information provider 

You are unaware of the skills of the 
information provider 

Some information has been provided to 
you but your question has not been 

completely answered to your satisfaction 

Enough information has been provided that 
you feel your question has been answered 

to your satisfaction 

$10 $90 
Check ONE box only: 

                           
 

 
 
12. If these were your only options, which would you choose? 

OPTION A OPTION B 

Family doctor with general health training Family doctor with general health training 

Make an appointment and meet with the 
information provider in person in 3 days 

Make an appointment and meet with the 
information provider in person in 3 days 

The information provider is not known to 
you 

You have met the information provider 
before and they know your medical history 

You are unaware of the skills of the 
information provider 

You have confidence in the skills of the 
information provider 

Some information has been provided to 
you but your question has not been 

completely answered to your satisfaction 

Enough information has been provided that 
you feel your question has been answered 

to your satisfaction 

$90 $10 
Check ONE box only: 
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13. If these were your only options, which would you choose? 

OPTION A OPTION B 

Counselor with specialized training in use 
of medications during pregnancy only 

Family doctor with general health training 

Call a telephone service and receive the 
information within 30 minutes 

Make an appointment and meet with the 
information provider in person in 3 days 

You have met the information provider 
before and they know your medical history 

The information provider is not known to 
you 

You have confidence in the skills of the 
information provider 

You are unaware of the skills of the 
information provider 

Enough information has been provided that 
you feel your question has been answered 

to your satisfaction 

Some information has been provided to 
you but your question has not been 

completely answered to your satisfaction 

$50 $90 
Check ONE box only: 

                        
 
 
 
14. If these were your only options, which would you choose?     

OPTION A OPTION B 

Counselor with specialized training in use 
of medications during pregnancy only 

Family doctor with general health training 

Make an appointment and meet with the 
information provider in person in 3 days 

Call a telephone service and receive the 
information within 30 minutes 

The information provider is not known to 
you 

You have met the information provider 
before and they know your medical history 

You have confidence in the skills of the 
information provider 

You are unaware of the skills of the 
information provider 

Enough information has been provided that 
you feel your question has been answered 

to your satisfaction  

Some information has been provided to 
you but your question has not been 

completely answered to your satisfaction 

$90 $10 
Check ONE box only: 
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15. If these were your only options, which would you choose? 

OPTION A OPTION B 

Counselor with specialized training in use 
of medications during pregnancy only  

Family doctor with general health training 

Call a telephone service and receive the 
information within 30 minutes 

Make an appointment and meet with the 
information provider in person in 3 days 

The information provider is not known to 
you 

You have met the information provider 
before and they know your medical history 

You have confidence in the skills of the 
information provider 

You are unaware of the skills of the 
information provider 

Some information has been provided to 
you but your question has not been 

completely answered to your satisfaction 

Enough information has been provided that 
you feel your question has been answered 

to your satisfaction 

$10 $50 
Check ONE box only: 

                        
           

Questions about yourself: 

 
16.  Would you be anxious about the pregnancy in the imaginary situation described 
in the survey? 

Yes  → If YES, please complete question 17. 

No  → if NO, please skip ahead to question 18. 

 

17. Indicate how anxious you would feel about the pregnancy in this situation by 
circling a number from 1 to 5 (1=not anxious, 5=extremely anxious): 

1  2  3  4  5 
         Not anxious                    Extremely anxious 

 

 

 
 
 
 
 
 
 
 



237 

 

18. If you had to base your decision on one characteristic of the health care service, 
which one would it be? Please check ONE: 

 Type of training of information provider  

 Method of counseling and waiting time 

 Knowing the information provider 

 Confidence in skills of information 

provider 

 Helpfulness of information 

 Cost to you 

 

19. Imagine that you are the pregnant woman taking anti-depressants again. Please 
check all the information sources you think you would consult in this situation:  

 Pregnancy risk information service (e.g. Motherisk)  

 Family doctor 

 Obstetrician 

 Internet 

 Pregnancy books 

 Friends and family 

 Telehealth 

 Walk in clinic 

 Genetic counselor 

 
20. Have you ever called a pregnancy risk information service that provides 
counseling on the safety of medications during pregnancy (e.g. Motherisk?) 

Yes  → If YES, please complete question 21. 

No  → if NO, please skip ahead to question 22. 

 

21. Indicate how satisfied you were with your experience calling such a telephone 
information service by circling a number from 1 to 5 (1=not satisfied, 5=extremely 
satisfied): 
 1  2  3  4  5 
        Not satisfied                Extremely satisfied 
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22. Do you have your own family doctor? 
Yes   

No   

 
23. Do you think a telephone information service that provides counseling on the 
safety of medications during pregnancy should be available to the public? 

Yes   

No   

Unsure 

 

Sometimes a person’s background or previous experiences has an effect on their opinions. We 

will use the answers to the questions below to see if they have an effect on the choices you 

have made and to see if the sample of people who have completed this survey represents the 

general public. As with everything you tell us, we will keep this information strictly confidential 

and it will only be used for the purposes of this study. 

 
24. Are you currently using any anti-depressant medication?   

Yes 

  No 

  Prefer not to answer 

 
25. Are you or your partner currently pregnant?  

Yes 

  No 

  Prefer not to answer 

 

26. Have you had any children? 
Yes → If YES, please complete questions 27 and 28. 

No → If NO, please skip ahead to question 29. 

  Prefer not to answer → Please skip ahead to question 29. 

 
27. How many children have you had?  _____  

28. Have you had any children with a birth defect?   
Yes 

  No 
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29. Do you have any close friends or relatives who have had a child with a birth 
defect?     

Yes 

  No 

   Prefer not to answer 

 
30. What is the highest level of schooling you have completed? Please check ONE: 

 Less than high school  

 High school graduate 

 Some college or university 

 College or university graduate (e.g. bachelor’s degree) 

 Post-graduate training (e.g. master’s, post-graduate certificates) 

 Prefer not to answer 

 
31. What is your employment status? Please check ONE: 

 Self-employed  

 Employed (full-time or part-time) 

 Unemployed  

 Student or full-time homemaker 

 On disability or social assistance 

 Other - please specify: _______________________________ 

 Prefer not to answer 

 

32. What language is most commonly spoken in your home? 
English 

  French 

  Other - please specify: __________________________________ 

  Prefer not to answer 
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33. What is your ethnic background? Please check all that you feel apply: 

 Caucasian 

 African 

 Asian 

 Other – please specify: _________________________________

 Prefer not to answer 

 
34. Were you born in Canada? 

Yes 

  No 

  Prefer not to answer 

 
35. What is your gross (before taxes) annual household income? Please check ONE: 

 $0-30,000 

 $30,000-40,000 

 $40,000-50,000 

 $50,000-60,000 

 $60,000-70,000 

 $70,000-80,000 

 Over $80,000 

 Prefer not to answer

 
 

 
THE END 

 

Thank you very much for taking the time to complete our survey! 

 

Please mail the completed survey back to us in the stamped envelope provided. 
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Appendix 12: Distributions for Incremental Benefits and Incremental Costs 
in the Cost-Benefit Analysis  
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