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Abstract 
Background: Palivizumab prophylaxis is crucial to protect infants with hemodynamically 

significant congenital heart disease against RSV infections, which affect them more commonly 

and severely than infections due to influenza and Covid19. The prophylaxis program requires 

patients to be monthly administered the palivizumab monoclonal antibody during the RSV season. 

However, achieving full adherence is not easy. Behavioral economics studies cognitive biases 

exhibited by decision makers. Its findings have been utilized to design nudge-interventions in a 

number of fields including medicine. By causing behavioral changes in the patients, such 

interventions provide significant benefits at low cost. In this paper, we designed a randomly 

controlled trial to analyze the implications of two nudge-interventions to increase adherence to the 

palivizumab prophylaxis program. 

Methods:   Our study included 229 infants of under 2 years who were followed by five different 

centers in Turkey due to congenital heart disease, and were found to be eligible for palivizumab  

prophylaxis in the 2020-2021 RSV season. We randomly allocated patients to one control and two 

treatment groups. For the 79 patients in the control group, we followed the existing practice, 

informing them that they needed monthly vaccination and providing them with a vaccine card that 

showed the appointment dates. The 75 patients in the first treatment group were additionally called 

two days before their appointments, to create status quo bias, and were asked to plan when and 

how they would come to their appointment the next day, creating implementation intention. The 

75 patients in the second treatment group were included in a message list where they received 

biweekly messages on RSV, creating availability bias, and on adherence levels, creating social 



norm. All patients were asked to fill out questionnaires on medical history and socioeconomic 

characteristics. 

Results: We found the adherence rates for Control, Treatment 1, and Treatment 2 groups as 90.9%, 

97.3%, and 94.7%, respectively. Treatment 1 had a significantly higher adherence rate than the 

control group (p=0.014). We then focused on 0-1 year old children who are in their first RSV 

season. In case of these “inexperienced patients”, both treatments had a significant effect on the 

adherence rate (p=0.031, p=0.037). We also considered confounding factors. First, families where 

the male primary caregiver was fully employed had a 14.2 percentage points (pp) higher adherence 

rate than others (p=0.001). Second, every additional child in the family was associated with a 2.2 

pp decrease in the adherence rate (p=0.02). Third, patients whose birthweight was higher than 

3000 grams had a 5.4 pp higher adherence rate (p=0.013). Finally, for patients in the control group, 

a history of ICU admission was associated with an 18.8 pp lower adherence rate (p=0.0001) 

whereas this association disappeared for patients in either treatment group. 

Conclusion: Our study is the first randomized controlled trial which, in the context of a 

palivizumab prophylaxis program, analyzes the effect of nudge-interventions based on established 

cognitive biases. We found that status quo bias and implementation intention, used in Treatment 

1, have a significant effect on adherence. The effect of availability bias and social norms, used in 

Treatment 2, were also positive, but only significant when the sample was restricted to 

inexperienced patients. We believe our results can be applied to improve adherence to other 

healthcare programs as well. 
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Introduction 
  

Respiratory syncytial virus (RSV) is the leading cause of acute respiratory tract infections, 

affecting almost every child at least once before they are 2 years old and causing up to 200,000 

deaths a year worldwide as well as significant health costs (Walsh and Hall Breese 2015, Wu and 

Hartert 2011, Hall and Weinberg 2009, Haddadin et al 2021). In the US alone, RSV treatments of 



infants annually costs $709.6 million and public sources pay for more than half of this amount 

(Bowser et al. 2022). These costs will likely further increase in the future because since March 

2021, out-of-season RSV hospitalizations (RSVH) have been mounting (CDC, 2021).  
  

RSV infections cause significantly more severe complications in children with congenital heart 

disease (CHD) where, compared to otherwise healthy children, hospitalization rate due to RSV 

infection is three times more frequent. For CHD patients, RSV infections are one of the most 

important factors contributing to increased morbidity and mortality (Joshi and Tulloh 2018). When 

infected, these patients also incur significantly higher treatment costs (Walpert et al. 2017). For 

this patient group, the literature has reliably established the benefits of a palivizumab prophylaxis 

program (Medrano et al 2007, Stewart et al 2013, Forbes et al 2014, Chan et al 2015, Joshi and 

Tulloh 2018, Elhalik et al 2019). (While we focus on CHD patients in this study, there are other 

high-risk groups, such as children with chronic lung disease, for whom palivizumab prophylaxis 

programs do exist).  

 

Palivizumab is a monoclonal antibody which, when administered monthly during the RSV season 

(e.g. October to March), reduces rates of hospitalization and intensive care admission. With every 

monthly shot, the titration of RSV monoclonal antibody increases and hence, provides protection 

against the virus. However, if the patient does not fully adhere to the prophylaxis program, a full 

titration of the RSV monoclonal antibody and hence, protection against an increased risk of lower 

respiratory tract infections can not be achieved. An incomplete adherence to palivizumab 

prophylaxis has not only health costs, as discussed above, but also significant economic costs. For 

example in Canada, public spending on palivizumab prophylaxis during the 2015-2016 season was 

43.5 million USD (CDC News, 2017). These costs will likely increase. The American Academy 

of Pediatrics (AAP) recently announced that due to changes the SARSCov2 pandemic caused 

on RSV epidemiology, for eligible patients they now strongly support the use of palivizumab 

prophylaxis during the interseasonal period as well (AAP, 2021). 

 

Achievement of higher adherence to the palivizumab prophylaxis relies critically on choices made 

by patient families. Hence, an improvement in family adherence behavior will significantly 

contribute to the success of the prophylaxis program. Choice architecture, a term coined by Thaler 



and Sunstein (2008), reflects the fact that the way a choice problem is presented to decision makers 

affects their choices without impeding freedom of choice. A fast growing literature shows that 

cleverly designed choice architecture, based on established cognitive biases, can “nudge” decision-

makers towards making better choices (Samuelson and Zeckhauser 1988, Madrian and Shea 2001, 

Gollwitzer and Sheeran 2006, Schults et al 2007, Nickerson and Rogers 2010, Sunstein, 2017).  

 

In medicine, cognitive biases faced by patients and physicians, as well as the implications of 

nudge-based interventions have been gaining importance in a number of fields such as 

cardiovascular medicine (Daugherty et al 2017, Matlock et al 2017, Ryan et al 2018, Adisumalli 

et al 2020), influenza immunization (Chapman 2010, Milkman et al 2011, Maltz and Sarid 2020), 

organ donation (Johnson and Goldstein 2003, Davidai et al 2012) as well as others (e.g. see 

Harrison and Patel 2020). Our paper contributes to this literature by utilizing cognitive biases of 

patient families to design nudge-based interventions in order to improve adherence to the 

palivizumab prophylaxis of 0-2 year old infants. Our findings can also be utilized in other 

vaccination programs such as Influenza or Covid-19.  

Behavioral Interventions 
  

The primary objective of our study is to increase patient families’ adherence to the palivizumab 

prophylaxis program. To do this, we utilize four well-established cognitive biases in designing two 

alternative nudge-interventions. Via a randomized field study carried out in five geographically 

distinct regions of Turkey, we measure the effectiveness of each nudge-intervention against a 

control group. 

  

The first intervention that we evaluate in this study is based on the notions of status quo bias (a.k.a. 

default bias) and implementation intention. Status quo bias refers to a decision maker’s aversion 

to take action to change the status quo or to deviate from a predetermined action plan (Samuelson 

and Zeckhauser, 1988). For  example, making organ donation the default alternative increases 

participation to organ donation programs (Johnson and Goldstein 2003, Davidai et al 2012). Also, 

making the generic alternative the default option in electronic health record (EHR) display screens 

increases doctors’ prescription of generic drugs (Patel et al 2014, 2016). Implementation intention 



refers to the phenomenon where specific planning regarding an action (by answering when, where, 

and how questions) increases a decision maker’s likelihood of carrying out that action. For 

example, Nickerson et al (2010) show that calling voters on the phone and asking them to plan out 

how they will come to the election booth increases their likelihood of participation in an election. 

Milkman et al (2011) shows that e-mailing to a group of people who needs flu vaccination and 

asking them to plan out the day and hour they will come increases their adherence. 

  

The second intervention that we evaluate in this study is based on the notions of availability bias 

and social norm. Availability bias (Tversky and Kahneman 1973) refers to the effect of the ease 

with which a piece of information is recalled on the evaluation of its importance. First, information 

that is easier to access is deemed to be more important by decision makers. Second, decision 

makers judge the frequency of events they encountered in the recent past to be higher than actual. 

Studies have found evidence of availability bias in the diagnoses of second year fellows in internal 

medicine (Mamede et al 2010), as well as in clinicians’ diagnosis of bacteremia (Poses et al 1991), 

and infective endocarditis (Strahilevitz et al 2005). Social norm refers to a decision maker’s 

tendency to conform with the decisions and actions of a society or group they belong to. Increased 

prevalence of a norm or behavior in the society increases the likelihood that the decision maker 

will conform to it. For example, a social media campaign informing individuals that seatbelt usage 

among drivers is very common significantly increases seatbelt usage (Linkenbach 2003). 

Analyzing Factors that Affect Adherence 
  

A secondary objective of our study is to analyze factors that affect families’ adherence to the 

prophylaxis program.  We also analyze whether and how the effects of our two interventions 

depend on these factors. We consider a range of parameters regarding the (i) patient, (ii) family, 

(iii) primary female caregiver (e.g. mother), and (iv) primary male caregiver (e.g. father). As will 

be detailed in the next section, we also collect data on the patients’ medical history.   

 

Method  



Study Population 
  

Our study population is 0-2 year old infants with CHD who were hemodynamically unstable, 

having congestive heart failure, hemodynamically significant residual defects after corrective heart 

surgery, cardiomyopathy or pulmonary hypertension. All patients in this group are eligible for 

palivizumab prophylaxis. Upon consent from families, patients were included in the study and 

their basic medical information, such as the name of congenital heart disease, age, sex, weight, 

operation time, past and current hospitalization and intensive care unit admission data  was 

recorded. 

 

Study design and procedures 
  

This is a prospective study. Before the 2020-2021 RSV season, pediatric cardiologists from five 

children’s hospitals in Turkey determined from among 0-2 year old patients those who are eligible 

for palivizumab prophylaxis, in accordance with AAP guidelines (AAP, 2014). The five hospitals 

in İstanbul, Sakarya, Kahramanmaraş, Sıvas, and Van are located in different geographical regions 

in Turkey, hence producing a representative sample of Turkish patients and families. Enrollment 

of patients to the study continued until the end of 2020. At the beginning of the study, 243 patients 

with CHD were included. In  each hospital, the patients were randomly allocated into one of three 

groups (one control and two treatment), and were followed from October 2020 until April  2021. 

During the study, 14 of these patients were excluded either because they did not contact the 

hospital anymore, or became exitus. The study concluded with participation of 229 patients. This 

study was approved by the Ethical Committee of the Kartal Koşuyolu Cardiac Center, with 

approval number 2020/14/413. All vaccinations in the study were carried out in the 

aforementioned hospitals.  

 

The patients in the three groups received the following treatments. 

 



Control Group: Patients in the control group were treated as in the common current practice in 

Turkey. Starting with the beginning of the 2020-2021 RSV season, each patient was presented 

with a vaccination appointment card containing the dates of their prophylaxis appointments for 

that season, as well as a telephone number they can call in case they need to change an appointment 

date. 

  

First Treatment Group:  This group of patients were treated to induce status quo bias and 

implementation intention. As in the control group, they were given a vaccination appointment card 

and a telephone number. However, additionally these patients received a telephone call every 

month two days before their appointment. To induce status quo bias, they were reminded that they 

have a set appointment. And to induce implementation intention, they were asked to plan the day 

of their appointment as detailed below. The following standard script was used in every hospital 

during the telephone call: 

  

Hello, we are calling you because you are enrolled in the palivizumab prophylaxis 

research program. As you know, you have a vaccination appointment on [enter date] at 

[enter time]. To help you plan your day of appointment, we have a few short questions.  

a.     At your appointment day, will you be coming to the hospital from home, 

or will you need to get permission from your workplace?  

b.     What kind of transportation do  you plan to take to come to the hospital 

at your appointment day?  

c.     At what time do you plan to leave home or work to come to the hospital?  

Second Treatment Group: This group of patients were subject to an intervention based on 

availability bias and social norm. They were given the same vaccination appointment card as in 

the control group. However, patients in this group were additionally  included in a messaging 

group (on Whatsapp or SMS, depending on the family’s preference) where, twice a month they 

received a message informing them on RSV, on the additional risks an RSV infection causes on 

CHD patients, and on the benefits of adherence to the prophylaxis program. The availability bias 



suggests that keeping such information “available” for the patients should increase for them the 

importance of adherence. These messages also involved statements about the high number of 

patient families that kept their appointments in the previous month, hence creating a social norm 

of adherence. As an example, below we present one of the messages sent. 

 

 [Availability Bias] 

Dear parent, almost every child is infected with the RSV virus at least once before they 

reach the age of two. For children with congenital heart disease, an RSV infection can lead 

to significantly more serious illness. Out of every two children with congenital heart 

disease, one has to be admitted to the intensive care unit due to RSV infection. However, 

with regular vaccination every month, we can protect our children from the life threatening 

risks caused by the RSV infection. 

 

[Social Norm] 

Dear parent, as of today families of 227 patients in our five centers are regularly 

participating in the RSV immunization program and protecting their children from RSV 

infection. You are one of them. We congratulate you for the effort you put in for your child’s 

health. 

 

Study Objectives and data collection 
  

Our main variable of interest is the rate of adherence to the prophylaxis program. For each patient, 

the rate of adherence is defined as the total number of vaccinations received divided by the 

maximum number of vaccinations the patient is eligible for. Patients who are enrolled in the 

program at the beginning of the RSV season were eligible for five monthly doses. However, for a 

patient who participated in the study in the later months, exceeded two years of age during the 

study, had an operation, became hospitalized, or was admitted to the ICU for a time period, the 

maximum number could be lower than five.  

  



Our first objective was to test whether each of the two behavioral interventions lead to an increase 

in the average rate of adherence in comparison to the control group. To this end, doctors from the 

five hospitals collected patient adherence data every month. They also collected additional relevant 

data on patients, such as whether the patient underwent surgery or were either hospitalized or 

admitted to intensive care (ICU) due to a variety of reasons, patients who completed two years of 

age (since at that point, the state insurance stops paying for the palivizumab prophylaxis), patients 

who became exitus or moved to another region.  

  

A secondary objective of our study was to analyze factors that affect families’ adherence to the 

prophylaxis program.  To this end, we asked the participating families to fill out a demographic 

survey (presented in the Appendix). The questions focus on (i) the patient’s medical history (10 

questions), (ii) family’s socio-economic descriptives (8 questions), as well as (iii) questions about 

the mother and the father (6 questions each).  

 

Statistical Analysis 

  

The statistical analysis was performed using STATA (Version 17. College Station, TX: StataCorp 

LLC). The descriptive statistics of the dataset are presented in Table 1. To compare the mean 

adherence rates of the control and treatment groups, the difference in means (t-test) was used. To 

comment on the role of confounding variables, as well as to test whether patients were randomly 

allocated to the three groups, multivariate linear regression models were employed.  In addition, 

we also employed an interactive linear regression model to see the conditional effect of intensive 

care on adherence. The p values  less than 0.05 were considered statistically significant. 

 

Results 

Among the 229 patients included in the study, 71 were diagnosed to be cyanotic (31%) and 158 to 

be acyanotic (64%). At the time they participated in our study, the mean age of our patients was 



8.5 months. Female patients constituted 45.85% of our sample. In terms of birth weight, 91.22% 

of our sample was over 2000 grams. In terms of birth week, 30.73% of our sample was born under 

37 gestational weeks. Also, 9.27% had additionally a chronic lung disease, 16.58% were 

previously hospitalized and 16.10% were previously admitted to intensive care due to lower 

respiratory tract infections. Additionally, patients in our sample came from families where the 

median number of children is 3, mean maternal age is 31, the median education level of the mother 

is middle school, and 31.71% of the fathers do not have a full time job. Table 1 presents an 

overview of these parameters, both overall and at the group level. Linear regressions that treat 

group membership as a dependent variable, and other traits of a patient as independent variables 

show that no traits of a patient have a significant effect on being assigned to a treatment group 

(please see tables A1 and A2 in the Appendix). Hence, we conclude that our patients are randomly 

allocated to the control and treatment groups in terms of the analyzed traits. 

 

Table 1: Descriptive Statistics 

 

We first analyze the effect of our interventions on the rate of adherence. For patients in the control 

group, the average adherence rate was 90.9%. In comparison, for patients in the first treatment 

group the average adherence rate was 97.4%, that is, 6.5 percentage points higher than the control 

group. Results of a t-test, presented in Figure 1, show this difference to be significant (p=0.014). 

For patients in the second treatment group, on the other hand, the average adherence rate was 

94.2%. While this is 3.23 percentage points higher than that of the control group, results of a t-test 

show that it is not significant (p=0.26), as presented in Figure 1. Hence we conclude that, when all 

patients are considered, our first behavioral intervention leads to a significant increase in adherence 

while our second behavioral intervention does not. 

 

Figure 1: Average Adherence Rates of Patients in Control, Treatment 1 and Treatment 2 

groups. 

 

Next, to analyze the possible effect of previous experience with the prophylaxis program, we group 

the patients into two. We assume that patients who were younger than 285 days at the beginning 



of the treatments were in their first palivizumab prophylaxis season.1 These “inexperienced 

patients” constitute 148 of our 229 patients (64.62%). In the Control, Treatment 1 and Treatment 

2 groups, there are 49, 51, and 48 inexperienced patients, respectively. In case of inexperienced 

patients, the average rate of adherence in the control group is 88.3%. On the other hand, as 

presented in Figure 2, the average adherence rate is 97.7% in the first treatment group and 97.1% 

in the second treatment group. T-tests show the average adherence rates in both treatment groups 

to be significantly higher than the control group (p=0.009 for Treatment 1 and p=0.018 for 

Treatment 2). Hence we conclude that, when only inexperienced families are considered, both our 

behavioral interventions lead to a significant increase in adherence. 

 

The remaining 81 of our 229 patients are classified as experienced. In the Control, Treatment 1 

and Treatment 2 groups, there are 30, 24, and 27 experienced patients, respectively. In case of 

experienced patients, the average rates of adherence in the  Control, Treatment 1 and Treatment 2 

groups are 95.4%, 96.7%, and 89.8%. T-tests show for this group that the adherence rate in the 

control group is not significantly different from Treatment 1 (p=0.669) and Treatment 2 (p=0.206). 

 

Figure 2: Average Adherence Rates of Inexperienced Patients in Control, Treatment 1 and 

Treatment 2 groups. 

  

In line with our secondary objective, we also analyzed which factors affect families’ adherence to 

the prophylaxis program.  Table 2 presents our findings for the factors that have significant 

association with adherence. First, we found that families where the father is employed have a 14.2 

percentage points higher average adherence rate than families where the father is unemployed. 

This difference is highly significant (p=0.0001). A second important factor affecting adherence is 

the number of children in the family. We observed that every additional child in the family is 

associated with a 2.2 percentage point decrease in the patient’s rate of adherence (p=0.02). Finally, 

we found the patient’s birthweight to be significantly associated with the rather of adherence. 

Namely, patients with birthweight greater than 3000 grams have a 5.4 percentage points higher 

rate of adherence than patients with birthweight lower than 3000 grams (p=0.013).  

                                                
1 These patients were born around January 15, 2020 and since the palivizumab prophylaxis does not start before 
they are at least a month old, would most likely not participate in the prophylaxis program in the 2019-2020 season. 



 

 

Table 2: Factors that affect the patient’s rate of adherence. 

 

Finally, we found that patients with a history of admission to the intensive care unit (ICU) have, 

overall, a 7.1 percentage points lower adherence level than others (p=0.016). To better understand 

this association, we also separately analyzed the effect of ICU admission in each one of our three 

groups. It turns out that in the control group, ICU admission is significantly associated with a 18.8 

percentage point decrease in the rate of adherence (p=0.00). On the other hand, for patients in 

Treatment 1 and in Treatment 2, ICU admission has no significant effect on the rate of adherence. 

The details are displayed in Figure 3. 

 

Figure 3: Predicted Probabilities of Adherence by Intensive Care for Control, Treatment 1 

and Treatment 2 

 

We also inquired whether the family was informed about RSV, found the prophylaxis program 

important or not, where they lived, how far they needed to travel to come to the hospital, difficulties 

they faced in accessing the prophylaxis, family size, number of children going to school, family 

income, smoking, father’s and mothers age, education level, work status, marital status, health 

condition. These variables were found not to have a significant association with the adherence rate. 

Discussion 
The literature unequivocally demonstrates that adherence to the palivizumab prophylaxis is 

effective in prevention of RSV based diseases. Lower adherence rates are associated with a higher 

risk of hospitalization (Golombek et al. 2004, Medrano et al. 2007, Stewart et al. 2013, Chan et al. 

2015, Elhalik et al. 2019), respiratory-related ER visits (Diehl et al. 2010), and ICU admission 

(Forbes et al. 2014). However, full adherence to palivizumab prophylaxis is rarely achieved.  

 

A number of studies analyze factors that affect patient families’ adherence to the prophylaxis 

program (Langkamp and Hlavin 2001, Robbins et al. 2002, Pignotti et al. 2004, Chan et al. 2015, 



Sel et al 2020). Among these, perceptions and information about benefits, emotional and time 

costs, patient age and sex, family size and parents’ education are forthcoming. Two literature 

reviews, by Frogel et al (2010) and Wong et al (2017), additionally mention a handful of studies 

that retrospectively analyze the effect of institutional strategies on adherence. These authors argue 

that there is a need for prospective studies which use control or contemporaneous comparison 

groups and use formal statistical analysis to analyze the effectiveness of systematically designed 

interventions to increase adherence. Indeed, the literature is lacking on this front.  

 

We are only aware of two prospective studies that analyze the effect of institutional interventions 

on adherence. Bernard et al (2015) implements an education program for families of neonates and 

demonstrates an increase in adherence in comparison to the previous RSV season. Alternatively, 

Giardino et al (2009) implements an outreach program for parents and primary care physicians but 

does not find a significant increase in adherence. Neither study is a randomized controlled trial. 

Indeed, Oakes and Patel (2019) emphasizes the importance of experiments or randomized 

controlled studies in understanding whether an institutional intervention is effective.  

 

Our study contributes to the literature by providing the first randomized controlled trial that 

measures the implications on adherence of two behavioral interventions. Furthermore, both our 

interventions are based on well-established cognitive biases in the literature. Initiated by a number 

of seminal studies of Tversky and Kahneman (e.g. 1973, 1974), the field of behavioral economics 

systematically studies cognitive biases decision makers exhibit and their implications in the 

effectiveness of behavioral interventions. As a result, behavioral studies have been flourishing in 

a number of fields including medicine, as discussed in the Introduction, and medical institutions 

have been initiating Nudge Units as in the case of the University of Pennsylvania Medical School 

(Adusumalli et al. 2020).  Our study contributes to this literature.  

 

Our study is the first to analyze via controlled trials the effectiveness of two nudge-interventions 

based on four established cognitive biases. Particularly, we are not aware of any study that brings 

together status quo bias and implementation intention (in case of Treatment 1) as well as 

availability bias and social norms (in case of Treatment 2) to design a nudge-intervention. 

Similarly, the literature lacks comprehensive studies that test effectiveness of interventions when 



statistically controlling for patient and family characteristics. Finally, our study is the first to bring 

together five geographically diverse medical centers in Turkey. Previous studies on Turkish data 

are retrospective and focus on a single medical center (e.g. Sel et al. 2020). With the exception of 

a retrospective study by Borecka et al (2016) on Polish data, studies in other countries also focus 

on a particular center or region. 

 

When surveyed about possible ways to increase adherence (Anderson et al. 2009), physicians’ top 

three recommendations are (in order of decreasing popularity) additional education materials, 

frequent reminders from the hospital, and education of the patient's family. Our treatments are in 

line with these recommendations, though, we do more than sending reminders or providing 

educational material. We also find on the overall sample that education materials (Treatment 2) 

are not as effective as a phone call before appointment (Treatment 1). 

 

Next, we discuss our findings in relation to the literature. First, our study finds that families of 

younger (inexperienced) patients present a much stronger response to nudge-interventions. For this 

group, both our treatments lead to a significant increase in adherence while on the overall group 

of patients (including both experienced and inexperienced patients), only Treatment 1 leads to a 

significant increase in adherence. Furthermore, in our control group families of experienced 

patients exhibit higher adherence than inexperienced patients (though the difference is only 

significant at 90% confidence level). This is in line with studies that point to the importance of 

patient age (such as Borecka et al. 2016, Pignotti et al. 2004, and Chan et al. 2015) and highlights 

that interventions should particularly target younger patients with inexperienced families.  

 

In a literature review, Wong et al (2017) notes our measure of adherence to be one of the few 

predominant ones in the literature. One popular alternative (especially in studies on health benefits 

of the prophylaxis program) is to measure the adherence rate as the percentage of patients who are 

in full compliance with the prophylaxis program. Since this measure codes patients as either a zero 

or a one (full compliance or not), it is obviously more crude than ours. But using it does not change 

our findings qualitatively.  

 



We also analyze factors that affect families’ adherence to the palivizumab prophylaxis, and how 

they interact with our two interventions. Among these, the first significant factor is whether the 

father has a full time job. Given that for almost 75% of our sample mothers are homemakers, 

fathers are the sole breadwinners in the family. We therefore believe that the primary mechanism 

through which father’s job status affects adherence is via family income. Even though the Turkish 

state provides the prophylaxis program free of charge for all qualifying children until 2 years of 

age, family income makes a difference in additional costs such as transportation, especially 

considering that 82% of the families in our sample have a monthly total income of less than 5000 

TL (roughly 678 USD at the time of the intervention). The previous literature also identifies 

transportation and time costs as an important determinant of adherence (e.g. see Langkamp and 

Hlavin, 2001; Robbins et al. 2002). 

 

We find another important factor decreasing adherence to be the number of children in the family. 

For families with a higher number of children, the additional effort required to follow the 

prophylaxis program has a higher opportunity cost. Another important factor turns out to be the 

patient’s birth weight where families of babies with a birthweight of over 3000 grams show higher 

adherence. To the best of our knowledge, ours is the first study to find an association between 

birthweight and adherence. 

 

Finally, we find that, while there is negative association between a patient’s intensive care history 

and adherence to palivizumab prophylaxis in the control group, this is not the case in our treatment 

groups. This highlights a second, and previously unseen contribution of our interventions. In 

addition to having a direct positive effect on adherence, the interventions also serve to offset the 

negative effect of intensive care history on the family’s adherence level. This might be due to a 

closer follow-up of patients as well as provision of more information on the benefits of adherence. 

 

Conclusion 
 
Our study highlights the importance of basing the design of nudge-interventions on the established 

literature on cognitive biases, and evaluating their effectiveness via randomized controlled trials. 



Such nudge-interventions provide an effective way of increasing health benefits of treatments at a 

comparatively lower cost and invasiveness. Once effective interventions are identified, future 

studies should focus on the trade-offs between the benefits and costs of each intervention. 

 

References 
  

1. Adusumalli, S., Aragam, G. & Patel, M. A Nudge Towards Cardiovascular Health: 

Applications of Behavioral Economics for Primary and Secondary Cardiovascular 

Prevention. Curr Treat Options Cardio Med 22, 24 (2020). https://doi.org/10.1007/s11936-

020-00824 

2. American Academy of Pediatrics Committee on Infectious Diseases, Updated Guidance 

for Palivizumab Prophylaxis Among Infants and Young Children at Increased Risk of 

Hospitalization for Respiratory Syncytial Virus Infection. Pediatrics (2014) 134 (2): 415–

420. https://doi.org/10.1542/peds.2014-1665 

3. American Academy of Pediatrics. Updated Guidance: Use of Palivizumab Prophylaxis to 

Prevent Hospitalization From Severe Respiratory Syncytial Virus Infection During the 

2021-2022 RSV Season. American Academy of Pediatrics; August 2021. 

4. Anderson KS, Mullally VM, Fredrick LM, Campbell AL. Compliance with RSV 

prophylaxis: Global physicians' perspectives. Patient Prefer Adherence. 2009 Nov 3;3:195-

203. doi: 10.2147/ppa.s5696. 

5. Bernard L, Lecomte B, Pereira B, Proux A, Boyer A, Sautou V. Optimisation de la 

prévention de la bronchiolite à VRS chez les nouveaux-nés à risque et les prématurés : 

mesure de l'impact d'une intervention éducative ciblée [Impact of a targeted educational 

intervention on respiratory syncytial virus bronchiolitis prevention in full-term and preterm 

infants]. Arch Pediatr. 2015 Feb;22(2):146-53. French. doi: 10.1016/j.arcped.2014.11.015. 

Epub 2014 Dec 20. PMID: 25534557. 

6. Bowser DM, Rowlands KR, Hariharan D, Gervasio RM, Buckley L, Halasa-Rappel Y, 

Glaser EL, Nelson CB, Shepard DS. Cost of Respiratory Syncytial Virus Infections in US 



Infants: Systematic Literature Review and Analysis. J Infect Dis. 2022 Aug 15;226(Suppl 

2):S225-S235. doi: 10.1093/infdis/jiac172. PMID: 35968875; PMCID: PMC9377037. 

7. Borecka R, Lauterbach R, Helwich E. Factors related to compliance with palivizumab 

prophylaxis for respiratory syncytial virus (RSV) infection - data from Poland. Dev Period 

Med. 2016;20(3):181-190. PMID: 27941187. 

8. CBC News: Provinces spent $43M on preemie drug experts say can be made for a fraction 

of the cost. April 6, 2017. https://www.cbc.ca/news/health/rsv-drug-synagis-palivizumab-

premature-infants-abbvie-provinces-health-care-1.4056823 

9. Centers for Disease Control and Prevention . Increased interseasonal respiratory syncytial 

virus (RSV) activity in parts of the southern United States. Health Alert Network (HAN) 

00443, 21 September 2021. https://emergency.cdc.gov/han/2021/han00443.asp. Accessed 

3 October 2021. 

10. Chan P, Li A, Paes B, Abraha H, Mitchell I, Lanctôt KL; CARESS investigators. 

Adherence to Palivizumab for Respiratory Syncytial Virus Prevention in the Canadian 

Registry of Palivizumab. Pediatr Infect Dis J. 2015 Dec;34(12):e290-7. doi: 

10.1097/INF.0000000000000922. PMID: 26780032. 

11. Chapman GB, Li M, Colby H, Yoon H. Opting in vs opting out of influenza vaccination. 

JAMA. 2010 Jul 7;304(1):43-4. doi: 10.1001/jama.2010.892. PMID: 20606147. 

12. Daugherty SL, Blair IV, Havranek EP, Furniss A, Dickinson LM, Karimkhani E, Main DS, 

Masoudi FA. Implicit Gender Bias and the Use of Cardiovascular Tests Among 

Cardiologists. J Am Heart Assoc. 2017 Nov 29;6(12):e006872. doi: 

10.1161/JAHA.117.006872. PMID: 29187391; PMCID: PMC5779009. 

13. Davidai S, Gilovich T, Ross LD. The meaning of default options for potential organ donors. 

Proc Natl Acad Sci U S A. 2012 Sep 18;109(38):15201-5. doi: 10.1073/pnas.1211695109. 

Epub 2012 Sep 4. PMID: 22949639; PMCID: PMC3458339. 

14. Diehl JL, Daw JR, Coley KC, Rayburg R. Medical utilization associated with palivizumab 

compliance in a commercial and managed medicaid health plan. J Manag Care Pharm. 

2010 Jan-Feb;16(1):23-31. doi: 10.18553/jmcp.2010.16.1.23. PMID: 20044844. 

15. Elhalik M, El-Atawi K, Dash SK, Faquih A, Satyan AD, Gourshettiwar N, Khan A, 

Varughese S, Ramesh A, Khamis E. Palivizumab Prophylaxis among Infants at Increased 

Risk of Hospitalization due to Respiratory Syncytial Virus Infection in UAE: A Hospital-



Based Study. Can Respir J. 2019 Dec 1;2019:2986286. doi: 10.1155/2019/2986286. 

PMID: 31871513; PMCID: PMC6913160. 

16. Forbes ML, Kumar VR, Yogev R, Wu X, Robbie GJ, Ambrose CS. Serum Palivizumab 

level is associated with decreased severity of respiratory syncytial virus disease in high-

risk infants. Hum Vaccin Immunother. 2014;10(10):2789-94. doi: 10.4161/hv.29635. 

PMID: 25483663; PMCID: PMC5443068. 

17. Frogel MP, Stewart DL, Hoopes M, Fernandes AW, Mahadevia PJ. A systematic review 

of compliance with palivizumab administration for RSV immunoprophylaxis. J Manag 

Care Pharm. 2010 Jan-Feb;16(1):46-58. doi: 10.18553/jmcp.2010.16.1.46. PMID: 

20131495. 

18. Giardino AP, Tran XG, Whitmire DA. Respiratory syncytial virus prevention outreach 

project. Tex Med. 2009 Oct 1;105(10):e1. PMID: 19813150. 

19. Golombek SG, Berning F, Lagamma EF. Compliance with prophylaxis for respiratory 

syncytial virus infection in a home setting. Pediatr Infect Dis J. 2004 Apr;23(4):318-22. 

doi: 10.1097/00006454-200404000-00008. PMID: 15071285.  

20. Gollwitzer, Peter M., and Paschal Sheeran. "Implementation intentions and goal 

achievement: A meta-analysis of effects and processes." Advances in experimental social 

psychology38 (2006): 69-119. 

21. Haddadin Z, Rankin DA, Lipworth L, et al. Respiratory virus surveillance in infants across 

different clinical settings. J Pediat 2021; 234:164–71. 

22. Hall CB, Weinberg GA, Iwane M, et al. The burden of respiratory syncytial virus infection 

in young children. N Engl J Med 2009; 360:588–98. 

23. Johnson EJ, Goldstein D. Medicine. Do defaults save lives? Science. 2003 Nov 

21;302(5649):1338-9. doi: 10.1126/science.1091721. PMID: 14631022. 

24. Joshi M, Tulloh RM. Respiratory virus prophylaxis in congenital heart disease. Future 

Cardiol. 2018 Sep;14(5):417-425. doi: 10.2217/fca-2017-0096. Epub 2018 Jun 7. PMID: 

29877720. 

25. Langkamp DL, Hlavin SM. Factors predicting compliance with palivizumab in high-risk 

infants. Am J Perinatol. 2001 Sep;18(6):345-52. doi: 10.1055/s-2001-17860. PMID: 

11607852. 



26. Leonard B. Weiner, Anthony S. Masaquel, Mark J. Polak & Parthiv J. Mahadevia (2012) 

Cost-effectiveness analysis of palivizumab among pre-term infant populations covered by 

Medicaid in the United States, Journal of Medical Economics, 15:5, 997-1018, 

DOI:10.3111/13696998.2012.672942 

27. Linkenbach, J., Perkins, H. (2003). Most of us wear seatbelts: The process and outcomes 

of a 3-year statewide adult seatbelt campaign in Montana. In Conference presentation: The 

national conference on the social norms model, Boston, MA, July 17. 

28. Madrian, Brigitte C., and Dennis F. Shea. "The power of suggestion: Inertia in 401 (k) 

participation and savings behavior." The Quarterly journal of economics 116.4 (2001): 

1149-1187. 

29. Maltz A, Sarid A. Attractive Flu Shot: A Behavioral Approach to Increasing Influenza 

Vaccination Uptake Rates. Med Decis Making. 2020 Aug;40(6):774-784. doi: 

10.1177/0272989X20944190. Epub 2020 Aug 8. PMID: 32772634; PMCID: 

PMC7457453. 

30. Mamede S, van Gog T, van den Berge K, Rikers RM, van Saase JL, van Guldener C, 

Schmidt HG. Effect of availability bias and reflective reasoning on diagnostic accuracy 

among internal medicine residents. JAMA. 2010 Sep 15;304(11):1198-203. doi: 

10.1001/jama.2010.1276. PMID: 20841533. 

31. Matlock DD, Jones J, Nowels CT, Jenkins A, Allen LA, Kutner JS. Evidence of Cognitive 

Bias in Decision Making Around Implantable-Cardioverter Defibrillators: A Qualitative 

Framework Analysis. J Card Fail. 2017 Nov;23(11):794-799. doi: 

10.1016/j.cardfail.2017.03.008. Epub 2017 Mar 28. PMID: 28363805; PMCID: 

PMC5617787. 

32. Medrano C, Garcia-Guereta L, Grueso J, Insa B, Ballesteros F, Casaldaliga J, Cuenca V, 

Escudero F, de la Calzada LG, Luis M, Luque M, Mendoza A, Prada F, del Mar Rodríguez 

M, Suarez P, Quero C, Guilera M; CIVIC Study Group from the Spanish Society of 

Pediatric Cardiology and Congenital Heart Disease. Respiratory infection in congenital 

cardiac disease. Hospitalizations in young children in Spain during 2004 and 2005: the 

CIVIC Epidemiologic Study. Cardiol Young. 2007 Aug;17(4):360-71. doi: 

10.1017/S104795110700042X. PMID: 17662160. 



33. Milkman KL, Beshears J, Choi JJ, Laibson D, Madrian BC. Using implementation 

intentions prompts to enhance influenza vaccination rates. Proc Natl Acad Sci U S A. 2011 

Jun 28;108(26):10415-20. doi: 10.1073/pnas.1103170108. Epub 2011 Jun 13. PMID: 

21670283; PMCID: PMC3127912. 

34. Nickerson, David W., and Todd Rogers. "Do you have a voting plan? Implementation 

intentions, voter turnout, and organic plan making." Psychological Science 21.2 (2010): 

194-199  

35. Patel MS, Day S, Small DS, et al. Using default options within the electronic health record 

to increase the prescribing of generic-equivalent medications: a quasi-experimental study. 

Ann Intern Med. 2014;161(10)(suppl):S44-S52. 

36. Patel MS, Day SC, Halpern SD, Hanson CW, Martinez JR, Honeywell S Jr, Volpp KG. 

Generic Medication Prescription Rates After Health System-Wide Redesign of Default 

Options Within the Electronic Health Record. JAMA Intern Med. 2016 Jun 1;176(6):847-

8. doi: 10.1001/jamainternmed.2016.1691. PMID: 27159011; PMCID: PMC7240800. 

37. Pignotti MS, Indolfi G, Donzelli G. Factors impacting compliance with palivizumab 

prophylaxis. Pediatr Infect Dis J. 2004 Feb;23(2):186-7. doi: 

10.1097/01.inf.0000110271.48794.a7. PMID: 14872196. 

38. Poses RM, Anthony M. Availability, wishful thinking, and physicians’ diagnostic 

judgments for patients with suspected bacteremia. Med Decis Making. 1991;11(3):159-

168. 

39. Robbins JM, Tilford JM, Gillaspy SR, Shaw JL, Simpson DD, Jacobs RF, Wheeler JG. 

Parental emotional and time costs predict compliance with respiratory syncytial virus 

prophylaxis. Ambul Pediatr. 2002 Nov-Dec;2(6):444-8. doi: 10.1367/1539-

4409(2002)002<0444:peatcp>2.0.co;2. PMID: 12437390. 

40. Ryan A, Duignan S, Kenny D, McMahon CJ. Decision Making in Paediatric Cardiology. 

Are We Prone to Heuristics, Biases and Traps? Pediatr Cardiol. 2018 Jan;39(1):160-167. 

doi: 10.1007/s00246-017-1742-2. Epub 2017 Oct 4. PMID: 28980097. 

41. Samuelson, William, and Richard Zeckhauser. "Status quo bias in decision making." 

Journal of risk and uncertainty 1.1 (1988): 7-59. 



42. Schultz, P. W., Nolan, J. M., Cialdini, R. B., Goldstein, N. J., & Griskevicius, V. (2007). 

The constructive, destructive, and reconstructive power of social norms. Psychological 

science, 18(5), 429-434. 

43. Sel K, Aypar E, Dönmez YN, Aliyev E, Aykan HH, Karagöz T, Alehan D. Palivizumab 

compliance in congenital heart disease patients: factors related to compliance and altered 

lower respiratory tract infection viruses after palivizumab prophylaxis. Cardiol Young. 

2020 Jun;30(6):818-821. doi: 10.1017/S1047951120001092. Epub 2020 May 19. PMID: 

32425145. 

44. Stewart DL, Ryan KJ, Seare JG, Pinsky B, Becker L, Frogel M. Association of RSV-related 

hospitalization and non-compliance with Palivizumab among commercially insured 

infants: a retrospective claims analysis. BMC Infect Dis. 2013 Jul 19;13:334. doi: 

10.1186/1471-2334-13-334. PMID: 23870086; PMCID: PMC3727980. 

45. Strahilevitz J, Zellermayer O, Vangel MG, Yonath H, Feinberg MS, Rubinstein E. Case 

clustering in infective endocarditis: the role of availability bias. Clin Microbiol Infect. 2005 

Dec;11(12):955-7. doi: 10.1111/j.1469-0691.2005.01255.x. PMID: 16307548. 

46. Sunstein, Cass R (2017) “Nudges that fail,” Behavioural public policy, 1 (1), 4–25. 

47. Thaler, Richard H and Cass R Sunstein (2008) Nudge: Improving decisions about health, 

wealth, and happiness: Yale University Press 

48. Tversky A, Kahneman D. Availability: A heuristic for judging frequency and probability. 

Cognitive psychology. 1973; 5(2):207-232  

41. Tversky ve Kahneman (1974),  Judgement Under Uncertainty: Heuristics and Biases, 

Science, 185, 1124-1131. 

42. Wall Street Journal: Weighing Which Babies Get a Costly Drug. April 16, 2008. 

https://www.wsj.com/articles/SB120830232791617731 

43. Walpert AS, Thomas ID, Lowe MC Jr, Seckeler MD. RSV prophylaxis guideline changes 

and outcomes in children with congenital heart disease. Congenit Heart Dis. 2018 

May;13(3):428-431. doi: 10.1111/chd.12590. Epub 2018 Feb 13. PMID: 29436781. 

44. Walsh EE, Hall Breese C. Respiratory syncytial virus (RSV). In: Bennett JE, Dolin R, 

Blaser MJ, eds. Mandell D and Bennett’s principles and practice of infectious diseases. 8th 

ed. 2015:1948–60.e1943. 



45. Wong SK, Li A, Lanctôt KL, Paes B. Adherence and outcomes: a systematic review of 

palivizumab utilization. Expert Rev Respir Med. 2018 Jan;12(1):27-42. doi: 

10.1080/17476348.2018.1401926. Epub 2017 Nov 13. PMID: 29130355. 

46. Wu P, Hartert TV. Evidence for a causal relationship between respiratory syncytial virus 

infection and asthma. Expert Rev Anti Infect Ther 2011; 9:731–45. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
Table 1: Descriptive Statistics  
 

  Control Treatment 1 Treatment 2 Overall 

Sex 35 (44.30%) Male 43 Male (57.33%) 46 Male (61.33%) 124 Male (54.15%) 

  44 (55.70%) Female 32 Female (42.67%) 29 Female (38.67%) 105 Female (45.85%) 

Mean age (in 
days) at the first 
vaccination 

252 224 256 244 

Birth Weight 
(Grams) 

30 (44.78%) > 3000  26 (%38.24) >3000  31 (%44.29) > 3000  87 (%42.44) > 3000  

  30 (44.78%) 2000-3000 33 (%48.53) 2000-3000  30 (%42.86) 2000-3000  93 (%45.37) 2000-3000  

  5 (%7.46) < 2000 5 (%7.35) < 2000  8 (%11.43) < 2000  18 (%8.78) < 2000  

Birth Week 52 (77.61%) 37-40  43 (63.24%) 37-40  47 (67.14%) 37-40  142 37-40 (69.27%) 

  12 (17.91%) 35-37  16 (23.53%) 35-37  12 (17.14%)35-37  40 35-37 (19.51%) 

  2 (2.99%) < 35  5 (7.35%) < 35  11 (15.71%) < 35  18 (8.78%) < 35 

Chronical Lung 
Disease 

3 (4.48%) Yes  8 (11.76%) Yes  8 (11.43%) Yes  19 (9.27%) Yes  

  61 (91.04%) No  59 (86.76%) No  61 (87.14%) No  181 (88.29%) No  

Hospitalization 53 (79.10%) Never  59 (86.76%) Never 58 (82.86%) Never 170 (82.93%) Never 

  13 (19.41%) At least once  9 (13.24%) At least once 12 (17.14%) At least once 34 (16.58%) At least once 

Intensive Care 56 (83.58%) Never 59 (86.76%) Never 56 (80.00%) Never 171 (83.41%) Never 

  10 (14.93%) At least once 9 (13.24%) At least once 14 (20.00%) At least once 33 (16.10%) At least once 

                     HOUSEHOLD   

Mother 
Education  

33 (49.25%) ≤ Primary 
 
24 (35.82%) Middle- High 
School 
 
9 (13.43%) ≥ University   

27 (39.71%) ≤ Primary 
 
26 (38.24%) Middle- High 
School 
 
15 (22.06%) ≥University   

27 (38.57%) ≤ Primary 
 
32 (45.71%) Middle- High 
School 
 
11 (15.71%) ≥ University   

87 (42.44) ≤ Primary 
 
82 (40.00%) Middle- High 
School 
 
35 (17.07%) ≥University   

Father Education 27 (40.30%) ≤ Primary 
 
27 (40.30 %) Middle- High 
School 
 
11 (16.42%) ≥ University 
 

14 (20.59%) ≤ Primary 
 
32 (47.06%) Middle- High 
School 
 
21 (30.88%) ≥ University 

23 (32.85%) ≤ Primary 
 
32 (45.72%) Middle- High 
School 
 
14 (20.01%) ≥ University 

64 (31.22%) ≤ Primary 
 
91 (44.39%) Middle- High 
School 
  
46 (22.43%) ≥ University 

Number of 
Children in the 
Household  

13 (21.31%) 1 
 
36 (59.02%) 2-3 
 
8 (13.11%) 4 
 
4 (6.56%) > 4  

24 (36.92%) 1  
 
33 (50.77%) 2-3 
( 
7 (10.77%) 4 
 
1 (1.54%) > 4 

12 (17.91%) 1  
 
43 (64.18%) 2-3 
 
5 (7.46%) 4 
 
7 (10.45%) > 4 

49 (25.39%) 1 
 
112 (58.03%) 2-3 
 
20 (10.36%) 4 
 
12 (6.22%) > 4 

Father 
Employment 

8 (11.94%) No job  9 (13.24%) No job 8 (11.43%) No job 25 (12.20%) No job 

  9 (13.43%) Part-time  7 (10.29%) Part-time 11 (15.71%) Part-time 27 (13.17%) Part-time 

  44 (65.67%) Full-time 48 (70.59%) Full-time 48 (68.57%) Full-time 140 (68.29%) Full-time 

 
Notes: The category of “No Answer” was excluded from the table.   
 
 
 



 
 
 
Figure 1: Average Adherence Rates of Patients in Control, Treatment 1 and Treatment 2 
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Figure 2: Average Adherence Rates of Inexperienced Patients in Control, Treatment 1 and 
Treatment 2. 
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Figure 3: Predicted Probabilities of Adherence by Intensive Care for Control, Treatment 1 
and Treatment 2 

 
 

 
 
 

Table 2: Linear Regression Estimates of Adherence  
 

Adherence  Coefficient    Std. Error  T-value  P-value   [95% Conf      Interval]  Sig 

Father Employment .142 .033 4.28 0 .076 .208 *** 

Number of Children -.022 .01 -2.31 .022 -.041 -.003 ** 

Intensive Care -.071 .029 -2.43 .016 -.128 -.013 ** 

Birth Weight .054 .021 2.51 .013 .011 .096 ** 

Constant .856 .04 21.36 0 .777 .935 *** 

 
Mean dependent var 0.941 SD dependent var  0.154 

R-squared  0.213 Number of obs   174 

F-test   11.464 Prob > F  0.000 

Akaike crit. (AIC) -189.399 Bayesian crit. (BIC) -173.604 

*** p<.01, ** p<.05, * p<.1 
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APPENDIX 
 
 
 
 
 
Table A1: Regression Estimates of Treatment 1 on Demographic Variables to Control for 
the Random Assignment between the Experiment Groups  
 
 

Treatment  Coefficient  St. Err.  T-value  P-value  [95% Conf  Interval]  Sig. 
Sex .126 .089 1.42 .158 -.05 .302  
Mother Education -.009 .033 -0.27 .786 -.075 .057  
Father Education .053 .037 1.43 .156 -.02 .126  
Number of Children -.039 .034 -1.12 .263 -.107 .029  
Constant .347 .202 1.72 .089 -.054 .748 * 
 
Mean dependent var 0.516 SD dependent var  0.502 
R-squared  0.070 Number of obs.   124 
F-test   2.256 Prob > F  0.067 
Akaike crit. (AIC) 180.803 Bayesian crit. (BIC) 194.905 
*** p<.01, ** p<.05, * p<.1 
 

 
 
 
 
Table A2: Regression Estimates of Treatment 2 on Demographic Variables to Control for 
the Random Assignment between the Experiment Groups  
 
 
 

Treatment 2  Coefficient  St. Err.  T-value  P-value  [95% Conf  Interval]  Sig 
Sex .166 .09 1.84 .069 -.013 .345 * 
Mother Education .011 .038 0.30 .764 -.064 .087  
Father Education .031 .039 0.80 .427 -.046 .108  
Number of Children .026 .03 0.87 .384 -.033 .085  
Constant .186 .187 0.99 .324 -.185 .557  
 
Mean dependent var 0.524 SD dependent var  0.501 
R-squared  0.050 Number of obs.   126 
F-test   1.586 Prob > F  0.182 
Akaike crit. (AIC) 186.176 Bayesian crit. (BIC) 200.357 
*** p<.01, ** p<.05, * p<.1 
 

 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
Table A4: The Difference of Means in the Adherence between Control and Treatment 1 
and Treatment 2  
 
 

   Control   Treatment 
  

 Mean 1  Mean 2  Difference  St.Err.  T value  P value 

Adherence (1) 79 75 0.909 .974 -.064 .026 -2.5 .014 

Adherence (2) 79 75 0.909 .942 -.0325 .0285 -1.15 .257 

 
 
 
 
 
 
Table A5: The Difference of Means in the Adherence According to Experience 
 
 

   Control   Treatment 
  

 Mean 1  Mean 2  Difference  St Err.  T value  P value 

Treatment 1 Inexperienced 49 51 0.883 .977 -.093 .036 -2.65 .009 
Treatment 2 Inexperienced 49 48 0.883 .971 -.088 .036 -2.4 .018 
Treatment 1 Experienced 30 24 0.954 .967 -.013 .031 -.45 .669 
Treatment 2 Experienced 30 25 0.954 .898 .056 .043 1.3 .206 

 
 
 
 
 
 


