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Presentation Overview 
• Predictors of study withdrawal 
• Development and application of a 

cumulative risk score 
• Importance of target study population 
• Adherence – behaviors inside and 

outside of a natural history study or 
clinical trial 



Predictors of Study Withdrawal in 
First Year of TEDDY  

• Data collected at the first study visit (child was ≤ 4.5 mo of age) was used 
to predict study withdrawal in Year 1 of TEDDY among general 
population families 

• 89% of TEDDY families came from the general population and those with 
a first degree TIDM relative were less likely to withdraw 

• Predictors included: 
– Demographic 
– Pregnancy variables 
– Child health variables 
– Life stress 
– Maternal reactions to baby’s TIDM risk 
– Father participation 

• 2294 participants active in TEDDY at the end of year 1 were compared to 
763 participants who withdrew using multiple logistic regression; only 
significant predictors in the full model are presented 

Presenter
Presentation Notes
The results are published in Pediatric Diabetes 2011:12:165-171
Article has been distributed. 



Demographic Predictors of Study 
Withdrawal in First Year of TEDDY  

Demographic Characteristic % Withdrawals P value 

Country 

   Finland 16 0.004 

   Germany 25 0.481 

   Sweden 18 0.002 

   USA 25 Ref 

Child gender 

   Male 19 Ref 

   Female 22 0.012 

Maternal age (years at child’s birth) Actives: M=30.8 
Withdrawals: M=28.5 

0.0001 



Pregnancy Predictors of Study 
Withdrawal in First Year of TEDDY  

Maternal Lifestyle Behavior during 
Pregnancy 

% Withdrawals P value 

Smoking 
   Yes (n=467) 37 0.0001 
   No (n=3112) 16 Ref 
Alcohol consumption- 3rd trimester 
   1-2 times per month (n=546) 13 0.045 
   ≥ 3 times per month (n=118) 11 0.180 
   No alcohol (n=2968) 21 Ref 
Employment status 
   Worked all 3 trimesters (n=1669) 15 0.0001 
   Reduced work or did not work at all (n=1843) 23 Ref 

Presenter
Presentation Notes
Smoking was relatively rare in this population of TEDDY mothers (10%) but was associated with high rates of study withdrawal in the first year. 

Drinking was also infrequent; most moms (82%) reported not drinking at all during the 3rd trimester. However, not drinking at all was associated with higher drop out rates than drinking occasionally

Many TEDDY moms (48%) worked all 3 trimesters and this was associated with better study retention; moms who reduced work hours or did not work at all were more likely to drop out. 



Maternal Reactions to Child’s 
TIDM Risk as Predictors of 

Withdrawal in First Year of TEDDY 

Maternal Reaction Actives Withdrawals  P value 

Risk Perception  % % 0.004 

   Accurate (n=2164) 84 16 

   Underestimate (n=1475) 77 23 

State Anxiety Score M (SD) M (SD) 0.039 

   Risk Perception: Accurate  38.8(10.2) 41.7(10.4) 

   Risk Perception: Underestimate 38.4(10.2) 39.9 (10.8) 

Presenter
Presentation Notes
In TEDDY, all parents are informed of the child’s increased TIDM risk both orally and in writing. Nevertheless, many mothers – 40.5%- in this sample- underestimate the child’s risk stating that their child’s risk of developing diabetes is the same as or less than another child’s risk. Risk underestimation is associated with  withdrawal from TEDDY in the first year. 

We also measure how anxious or worried mothers are about the child’s TIDM risk using a 6 item modification of Speilberger’s State Anxiety Inventory. Maternal anxiety interacted with risk perception in predicting study withdrawal. If the mom underestimated her child’s risk, her anxiety was not predictive. However, if the mother had accurate risk perceptions, she was more likely to withdraw from TEDDY in the first year if she had a high state anxiety score



Father Participation and Missing Data 
as Predictors of Study Withdrawal in 

the First Year of TEDDY 

Predictor % Withdrawal P value 
Father Participation –  
Completed study survey 
   Yes (n=3437) 18 0.0001 
   No (n=320) 43 Ref 
Missing data at study inception 
   ≤ 1 missing data point (n=3639) 19 Ref 
   > 1 missing data point (n=118) 58 0.007 

Presenter
Presentation Notes
Father participation was not a requirement of the TEDDY study. However, most fathers did participate, completing a brief questionnaire at study inception. Failure to participate was a significant predictor of withdrawal from TEDDY in the first year. 

Although we had very little missing data, we did find that if families failed to provide information on the study variables (e.g. failed to answer questions about employment or smoking during pregnancy) they were more likely to withdraw from TEDDY in the first year. 



Variables that Did Not Predict Study Withdrawal  

• Maternal physical and mental health 
during pregnancy 

• Life stress during pregnancy and after 
the birth of the child 

• Baby’s health status at birth and in the 
first few months of life 

Presenter
Presentation Notes
We expect that these factors may be more important to study recruitment than retention. Highly stressed moms facing health problems in themselves or in their child would be unlikely to join the TEDDY study to begin with. 



Unmeasured - Potential Predictors  
of Study Withdrawal 

• Maternal education 
• Ethnic/minority status 

– In the US, ethnic minority status was a 
predictor with the following withdrawal 
rates: 17% white, 33% Hispanic, 33% 
African American, 29% Other Minority 

• Family composition: 
– Marital status 
– Only child status 
– Crowding  

 

Presenter
Presentation Notes
We did not collect maternal education data at study inception; however, this was changed midway through our recruitment efforts. Maternal education data were collected for everyone in TEDDY during the first year. Education does have a long history of association with study recruitment and retention and is probably an important variable to collect at study outset.

Due to NIH requirements, we did have ethnic minority status for all TEDDY participants at US sites but this was not collected at European sites. A separate analysis, focusing only on the US sites confirmed that ethnic minority status was associated with higher rates of study withdrawal during the first year of TEDDY; During the first year of TEDDY, we do collect information at all TEDDY sites on whether the mother was born in the TEDDY country and whether her first language is that of the TEDDY country. 

Measures of family composition were also collected for all TEDDY participants during the first year of TEDDY but not at study inception. 



Development and Application 
of a Cumulative Risk Score 

• Cumulative Risk Model assumes the total 
number of risks is more important than the 
particular risk factors 

• The 7 predictors of early withdrawal (8 in US 
sites because we included ethnic minority 
status as a predictor) were used to calculate a 
High Risk for Early Withdrawal (HREW) score 

• Based on available data, we selected a 
HREW cut-off of ≥ 4 to identify those at 
greatest risk for withdrawal 

 
 

Presenter
Presentation Notes
Cumulative Risk Model has been successfully used in the mental health arena to identify individuals at high risk for poor behavior or health outcomes. To our knowledge it has not been used in the clinical trial setting to predict those at high risk for study withdrawal. 



   
   HREW Score 

 
Total Sample 
N = 3449 

Number of 
Withdrawals 
N = 739 

 
% of Withdrawals 
21.4 

 
% Withdrawals for 
HREW <4 and ≥4 

   US Sites N = 1367 N = 346 25.3 
   0 61 8 13.1 HREW <4 

15.2    1 211 20 9.5 
   2 294 41 14.0 
   3 301 63 20.9 
   4 222 75 33.8 HREW ≥ 4 

42.8    5 156 69 44.2 
   6 63 28 44.4 
   7 42 29 69.1 
   8 17 13 76.5 
   European Sites N = 2082 N = 393 18.9 
   0 70 9 12.9 HREW <4 

14.9    1 291 23 7.9 
   2 583 74 12.7 
   3 640 130 20.3 
   4 343 93 27.1 HREW ≥ 4 

31.5    5 106 36 34.0 
   6 30 16 53.3 
   7 19 12 63.2 

Presenter
Presentation Notes
For the sample as a whole, 21.4% withdrew in the first year. Withdrawal rates were higher for US than European sites.  The withdrawal rate increases as the HREW score increases for both US and European sites. A cut off HREW score of ≥ 4 worked well for both the US and Europe. The Withdrawal rates for those above the cut off were > two times that of those below the cut-off. This permitted us to identify a subset of TEDDY participants to focus our retention efforts. 



Tailored Intervention for Those 
with High HREW Scores at 

Study Inception 
• Beginning in June 2009, HREW scores were 

calculated for all general populations families 
joining TEDDY 

• Families with HREW scores ≥ 4 were identified at 
study inception from data collected at the child’s 
first TEDDY visit 

• TEDDY sites were notified of all participants with 
HREW scores ≥ 4  

• TEDDY sites developed individually tailored 
interventions to improve retention for its participants 
with HREW scores ≥ 4 



Common Tailored Interventions for Families  
at High Risk for Withdrawal 

• More phone calls - to check on the visit 
experience  

• Between visit checks - phone, card, email 
• Focused reassurance - encouragement and 

emphasizing successes 
• Specific staff assigned to family   
• Detailed visit/chart notes to help in 

personalizing follow-up phone calls  



Percent of TEDDY Participants with HREW scores ≥4 
and Percent of Participants Withdrawing from TEDDY 

in the First Year by Study Cohort 
Cohorts 

 (enrollment date) 
Involvement in HREW 

score 
Total  

N 
%  

HREW ≥4 
% Withdrawn 
in first year of 
TEDDY  

1 (Nov 2004 – May 2006) Used to create HREW 

score 

1421  28.2 12.9 

2 (June 2006 – May 2007) Used to create HREW 

score 

1395  29.5 11.3 

3 (June 2007 – May 2008) Used to create HREW 

score 

1611  30.2 10.0 

4 (June 2008 – May 2009) No involvement  1495  29.4 7.0 

5 (June 2009 – July 2010) 
HREW notification and 
 intervention 1712  29.3 3.9 

Presenter
Presentation Notes
The percentage of participants with HREW scores ≥ 4 was very consistent across all five recruitment cohorts. Withdrawal rates declined over time and were the lowest for the last cohort where we used the HREW notification and tailored intervention.  We tested whether the withdrawal rates were lower for the intervention cohort than the immediately preceding cohort that was not used to develop the HREW score



Percent of General Population Withdrawing from TEDDY Before 
and After HREW Notification with Tailored Intervention 

Risk 
notification 

implemented 

Withdrawal  
risk 

Total  
N 

%  
Withdrawn 
in year 1 of 

TEDDY 

OR 95% CI p-value Interaction 
p-value 

No Low (HREW <4) 1053 4.8 1.00 Ref 

High (HREW ≥4) 426 12.7 2.85 1.91 – 4.26 <0.0001 

Yes Low (HREW <4) 1204 3.7 1.00 Ref 

High (HREW ≥4) 524 4.4 1.21 0.72 – 2.03 0.468 0.010 

Presenter
Presentation Notes
There was a significant interaction between HREW score and whether or not the participant was in the intervention cohort. Before the HREW score and tailored intervention was implemented, there was a highly significant difference in withdrawal rates during the first year of TEDDY for those with high versus low HREW scores. After implementation, withdrawal rates for those with high HREW scores declined signifcantly and were no different than the withdrawal rates for those with low HREW scores. 



Percent Withdrawing from TEDDY Before and After HREW 
Notification with Tailored Intervention: European Sites 

Risk 
notification 

implemented 

Withdrawal  
risk 

Total  
N 

%  
withdrawn
in year 1 of 

TEDDY 

OR 95% CI p-value Interaction 
p-value 

No Low (HREW <4) 568 5.3 1.00 Ref 

High (HREW ≥4) 178 14.0 2.93 1.67 – 5.13 <0.0001 

Yes Low (HREW <4) 652 5.1 1.00 Ref 

High (HREW ≥4) 230 5.2 1.03 0.52 – 2.04 0.926 0.020 

Presenter
Presentation Notes
Here this effect is shown for the European sites. Before implementation of the HREW notification and tailored intervention, the withdrawal rates for those with high HREW scores were significantly greater than those with low HREW scores. After the intervention was implemented, the withdrawal rates for those with high HREW scores declined significantly and were no different than those with low HREW scores.



Percent Withdrawing from TEDDY Before and After HREW 
Notification with Tailored Intervention: US Sites 

Risk 
notification 

implemented 

Withdrawal  
risk 

Total  
N 

%  
withdrawn
in year 1 of 

TEDDY 

OR 95% CI p-value Interaction 
p-value 

No Low (HREW <4) 485 4.3 1.00 Ref 

High (HREW ≥4) 248 11.7 2.93 1.63 – 5.25 <0.0001 

Yes Low (HREW <4) 552 2.0 1.00 Ref 

High (HREW ≥4) 294 3.7 1.91 0.82 – 4.46 0.134 0.418 

Presenter
Presentation Notes
In the US sites, there was no significant interaction. Before HREW notification, there was a highly significant difference in withdrawal rates between those with high and low HREW scores. After risk notification was implemented, there was no significant difference in withdrawal rates between the two groups. Although the decline in withdrawal rates is greater for the high HREW score group , the decline is significant for both the low and high risk groups; consequently the interaction term is not signficant.



Development and Application 
of a Cumulative Risk Score 
with Tailored Intervention 

• Cumulative Risk Model offers promise for identifying 
those at greatest risk for study withdrawal 

• Delivering a tailored intervention - to those identified 
at high risk for study withdrawal at study inception - 
offers promise for a cost-effective means of 
decreasing withdrawal rates in this high risk group 

• Pre-post design, rather than random assignment, 
limits our confidence in these findings 

 
 

Presenter
Presentation Notes
Because TEDDY participants are so valuable, we elected to apply the HREW score and tailored intervention to TEDDY participants recruited after June 2009; we did not feel we could afford the loss that might be incurred by random assignment to intervention/no intervention conditions. For this reason, the pre-post design limits confidence in our study findings.  However our findings are promising and the fact that the tailored intervention is delivered only to those with high HREW scores, increases its cost-effectiveness



Predicting Study Withdrawal in 
TEDDY Study Years 2-3 

• Data collected at the first year of TEDDY was used to predict study withdrawal in 
Year 2-3 among general population families 

• Predictors included: 
– Demographic – added maternal education, family composition, ethnic-minority 

status, recruitment cohort 
– Maternal lifestyle behaviors: smoking and working during pregnancy and in first 

year of TEDDY 
– Maternal reactions to baby’s TIDM risk – study inception, 6, 15 mo – added 

depression  
– Serious negative life events during first year of TEDDY 
– Child illness during the first year of TEDDY 
– Father participation – survey completion at study inception, 6, 15 mo 
– Study visit/blood draw compliance during the first year of TEDDY  
– Maternal satisfaction with TEDDY: 6 and 15 mo 

• 3042 participants active in TEDDY at the end of year 3 were compared to 432 
participants who completed the first year of TEDDY but withdrew during TEDDY 
years 2-3 using multiple logistic regression; only                                              
significant predictors in the full model are presented 

 

Presenter
Presentation Notes
Demographic – in addition to country, maternal age, child gender used in our model predicting withdrawal in TEDDY year 1, we now had data on maternal education, the child’s ethnic minority status, marital status, only child status, and family crowding. We also, added recruitment cohort since there was evidence that withdrawal rates declined across recruitment cohorts in year 1 of TEDDY
Maternal lifesyle behaviors – we retained the maternal lifestyle behaviors during pregnancy that we found predicted study withdrawal in year 1: smoking, working outside of the home and alcohol consumption in the 3rd trimester. We also had measures of smoking and working outside of the home when the child was 9 months of age ; we had no measure of maternal alcohol consumption during the first year of TEDDY
Maternal reactions to child’s TIDM risk – we had measures of maternal risk perception accuracy and anxiety at study inception, 6 and 15 mo. We also had a measure of post partum depression at 6 mo and a brief measure of general depression at 15 mos
Serious negative life events – collected throughout the first year of TEDDY
Child illnesses – collected throughout the first year of TEDDY
Father participation – fathers were asked to complete brief surveys at study inception, 6 and 15 months – we use this as our measure of father participation
Study compliance – we looked at whether the family missed any study visits or blood draws during the first year of TEDDY
Maternal Satisfaction  with the TEDDY study – we measured this at 6 and 15 months



Demographic Predictors of 
Year 2-3 TEDDY Withdrawal 

Factor N % Withdrawal OR P value 
Recruitment Cohort 
   Year 1 708 14.8 1.97 
   Year 2 1031 13.4 2.03 
   Year 3 1204 12.5 1.71 
   Year 4 531 8.5 1.00 0.003 
Maternal age at child’s birth 
   <25 years 397 22.7 1.0 
   >25 years 3077 11.1 1.35 0.069 
Maternal education 
   Primary, trade or some college 1483 15.2 1.27 
   Graduated college 1911 9.7 1.0 0.065 
Household crowding -  lowest 479 7.5 1.15 0.011 
                                    highest 315 18.1 
Only child 
   No 1904 11.3 1.0 
   Yes 1494 13.2 1.36 0.012 

Presenter
Presentation Notes
Marital status and the child’s ethnic minority status were significant predictors at the the univariate level but dropped out in the mulitvariate model. 

All of the variables shown here were significant in the multivariate model restricted only to demographic factors. However, when the final model was developed, other predictor variables weakened the relationship between maternal age and education and withdrawal from TEDDY in years 2-3. 
The most important demographic variables that remained were recruitment cohort, household crowding and only child status. 

Note that country is no longer a significant predictor of study withdrawal at either the univariate or multivariate level. 



Maternal Lifestyle Behaviors, Risk 
Perception, and Child Illnesses as 

Predictors of Year 2-3 TEDDY Withdrawal 
Factor N % Withdrawal OR P value 
Worked during pregnancy 
   Reduced work or did not work at all 1716 14.6 1.34 
   Worked all 3 trimesters 1613 9.9 1.0 0.015 
Maternal smoking during year 1 of TEDDY 
   No 3067 11.3 1.0 
   Yes 336 19.6 1.48 0.02 
Maternal risk perceptions (15 mo) 
   Accurate 1902 8.9 1.0 
   Underestimate 1310 14.7 1.42 0.002 
Child Illnesses  in TEDDY year 1(scored 1-5) 0.89 0.018 

   1 ( 0 – 2)  361 18.3 

   2 (3 – 4) 755 15.6 

   3 (5 – 7) 1157 11.4 

   4 (8 – 10) 702 11.7 

   5 (>10) 484 6.8 

Presenter
Presentation Notes
If the mother reduced her work hours or did not work at all during pregnancy, she was more likely to withdraw from TEDDY in the first year AND in years 2-3. Working during the first year of TEDDY did not predict withdrawal in years 2-3

Maternal smoking during pregnancy and during the first year of TEDDY was rare (10%) but was predictive of withdrawal not only in year 1 of TEDDY but years 2-3 as well. Here we retained our measure of maternal smoking during the first year of TEDDY

Mothers frequently underestimate their child’s risk – this was true for 40.5% of moms at study inception, 40.1% of mothers at 6 months and 40.8% of moms at 15 mo. All three were predictors of withdrawal in years 2-3 so we chose the 15 mo measure for the final model. 

The number of child illnesses the mother reported during the first year of TEDDY was an interesting predictor of study withdrawal in years 2-3; the more illnesses the mother reported the more likely she was to stay in TEDDY

 



Father Participation, Study Compliance, 
Maternal Satisfaction as Predictors of 

Study Withdrawal in Years 2-3 

Factor N % Withdrawal OR P value 
Father participation 

   Completed all 3 surveys 2648 10.2 1.0 

   Completed 0, 1, 2 surveys 826 19.9 1.57 0.001 

Missed visit or blood draw in first year 

   No 2859 10.1 1.0 

   Missed blood draw but not visit 404 17.8 1.51 

   Missed 1 or more visits 211 33.2 2.90 0.0001 

Maternal study satisfaction (15 mo) 

   Very satisfied 1404 6.5 1.0 

   Somewhat satisfied 874 12.6 1.92 

   Somewhat dissatisfied 655 15.3 2.58 

   Very dissatisfied 273 23.1 4.43 0.001 

Presenter
Presentation Notes
We continued to have very high father participation rates during the first year of TEDDY – 70% of participants’ fathers completed all three brief surveys; if a father failed to complete even one of the 3 surveys, the child was more likely to drop out of TEDDY in years 2-3

Compliance with study visits was also very good – 82% of study participants who were active in TEDDY for a full year, came to every study visit and got every blood draw during year 1 of TEDDY. However, if a family missed a study visit or blood draw – they were more likely to leave TEDDY in year 2-3.

Most mothers were extremely satisfied with the TEDDY study. Nearly half (44%) indicated they were perfectly satisfied on our measure of study satisfaction – we ask three questions : Overall, how do you feel about having your child participate in the TEDDY study? (scored : 0 = like it a lot, 1 = like it a little, 2 = it is ok or dislike it); Do you think your child’s participation in TEDDY was a good decision? (scored: 0 = a great decision, 1 = a good decision, 2 = an ok decision or bad decision); Would you recommend the TEDDY study to a friend? (scored: 0 = yes, 1 = maybe, 2 = no). However, any hint of less than perfect satisfaction with the study was associated with increased withdrawal in study years 2-3. We measure maternal satisfaction in TEDDY year 1 at 6 and 15 months. Both measures were predictive of withdrawal in years 2-3 so we used the measure collected at 15 mo (end of study year 1). 

Although not depicted in these slides, we again found that missing data was a predictor of study dropout, over and above the variables we have described here. 



Variables that Did Not Predict Study Withdrawal 
in Years 2-3  

• Ethnic minority status & marital status, if 
maternal education was in the model 

• Negative life events in the first year of 
TEDDY 

• Maternal anxiety and depression in the first 
year of TEDDY 

Presenter
Presentation Notes
Ethnic minority status and marital status was predictive of withdrawal in the univariate models but became ns once maternal education was included. 

52% of the sample reported NO serious negative life events in the first year of TEDDY and those that did report one or more events, were no more likely to leave TEDDY. It could be that this sample was a self-selected relatively low stress cohort to begin with – people dealing with highly stressful environments may have never joined TEDDY to begin with

Maternal anxiety about the child’s TIDM risk declined over the course of the first year of TEDDY and was not a predictor of withdrawal in the mulivariate model. Post partum depression was not a predictor either. Only 9% of the moms in the study sample were above the clinical cut-off on the Edinburgh Post Natal Depression scale, suggesting that this sample was a self-selected group of moms with very low rates of post partum depression. However, those with high scores were not significantly  more likely to leave TEDDY than those with low scores although the withdrawal rates were somewhat higher in the high depression group. Similarly, there was no evidence that general depression measured at 15 months was predictive of study withdrawal. 



Predicting Study Withdrawal in TEDDY Study 
Years 2-3: Next Steps 

• Use Modified Cumulative Risk Score 
Approach under Consideration 
– Cumulative risk score with cut off determined 
– Site notification with tailored intervention 
– Sites also informed of high risk cases that include 

underestimation of TIDM risk and low maternal 
study satisfaction; interventions designed to 
address these issues put in place 

– Confidentiality issues need to be addressed 

Presenter
Presentation Notes
Risk underestimation and study satisfaction are two potentially modifiable predictor variables. However, we need to address the issue of confidentiality. Participants are told that their answers to our surveys are confidential – telling the site that someone is not satisfied with the study would undermine this and possibly result in less honest answers in future surveys



Predicting Study Withdrawal: Lessons Learned 

• Early and late withdrawal can be successfully 
predicted using multivariate models 

• Developing a cumulative risk score with a 
tailored intervention shows considerable 
promise as a cost-effective means of 
reducing study withdrawal in longitudinal 
studies 



Predicting Study Withdrawal: 
Lessons Learned 

• Some of the most important predictors are 
rarely measured in clinical trials 
– Maternal age and education, crowding, only child 

status 
– Maternal lifestyle behaviors (e.g. work during 

pregnancy and smoking) 
– Maternal reactions  (e.g. risk perceptions and 

anxiety) 
– Mother reports of child illnesses 
– Dad participation 
– Study satisfaction 

 
 

Presenter
Presentation Notes
Of course the specific predictors may differ depending on the trial, but these are likely to be important with pediatric populations.  Participant perceptions and reactions are rarely measured or given any serious consideration in clinical trials; these data suggest that this may be an important oversight. Greater attention to these issues may go along way to improving retention in natural history studies and clinical trials.



Presentation Overview 
• Predictors of study withdrawal 
• Development and application of a 

cumulative risk score 
• Importance of target study population 
• Adherence – behaviors inside and 

outside of a natural history study or 
clinical trial 



Recruitment, Retention, Adherence, Study Reactions  
May Differ Depending on Study Population 

• Country 
• Newly diagnosed versus experienced patient 
• Child versus adult 
• Parent versus child  
• Mother versus father 
• General population versus first degree relative 



FDR versus General 
Population: TEDDY 

Recruitment and Retention 
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Presenter
Presentation Notes
Failure to schedule the first TEDDY visit by 4.5 mo of age was the primary reason HLA eligible babies were excluded from TEDDY.  This was exceedingly rare for FDRs (1%). In contrast, many GP families (23%) failed to respond to calls, messages or letters making it impossible to schedule the first visit with the study window; the GP families were essentially passively refusing to participate. Among those who were successfully contacted, refusal rates were very high among GP families (44%) but exceeding low among FDRs (2%). In the first year of TEDDY, withdrawal rates were much higher among GP families (29%) compared to FDR families (9%). Although withdrawal rates were lower in year 2-3, they were still higher in GP families (10%) compared to FDR families (5%). 

It is quite obvious that if the target population is FDRs, you can expect much higher recruitment and retention rates compared to situations where the target population comes from the general population



DPT-1: Percent of Children versus 
Adults Willing to be in another Study 

with Similar Procedures  

Presenter
Presentation Notes
Children consistently held more negative opinions about study procedures than adults; this has important implications for study assent procedures especially since children are rarely asked about their reactions to a study



DPT-1: Percent of Parenteral Child & Adult 
Participants & Parents Willing to be in 
another Study with Similar Procedures  

Presenter
Presentation Notes
Children consistently held more negative opinions about study procedures than adults and their parents; this raises a number of issues not the least of which relate to child assent to study procedures



Presenter
Presentation Notes
There is a large literature documenting higher anxiety  scores in moms versus dads of children at increased risk for T1DM; we found this to be true in every TEDDY country – this slide also points out important country differences – Parents in Finland are far less anxious about their child’s T1M risk than parents in other the other countries participating in TEDDY



TEDDY Parent Percent 
Underestimation by Time, 

Parent and Country  

Presenter
Presentation Notes
These data are for the first 2500 moms and dads entering TEDDY

As pointed out previously with mom data, underestimation of the TEDDY child’s T1DM risk is common despite both oral and written presentation of risk information. Fathers are significantly more likely to underestimate risk in every country except Germany – where most of the participants are FDRs (and FDRs are much less likely to underestimate risk)  but even in Germany, the direction of the effect is the same, with fathers more likely to underestimate 





Presentation Overview 
• Predictors of study withdrawal 
• Development and application of a 

cumulative risk score 
• Importance of target study population 
• Adherence – behaviors inside and 

outside of a natural history study or 
clinical trial 



Study Adherence  
• Failure to adhere to study procedures is 

common and may be influenced by 
respondent (e.g. parent versus 
participant), time, and study procedure 

• Disease prevention efforts are common 
even when participants are told that 
there are no successfully prevention 
strategies available 



Medication Adherence 
in the DPT-1 

Medication/ 
Respondent 

Doses  missed per week % not taking any med 
at study end 

Study Beginning Study End 
Oral Insulin 
   Parent  1.24 1.89 3 
   Participant 1.56 4.34 13 
Parenteral Insulin 
   Parent 1.04 2.34 7 
   Participant 1.03 3.52 15 

Presenter
Presentation Notes
Oral trial required an oral capsule once per day (7 doses per week); Parenteral trial required 2 injections per day (14 doses per week); data was collected from participants ≥ 10 years of age at the end of the trial and from all parents of children in the trial regardless of age. The data were collected by confidential survey

Everyone acknowledged a decline in adherence over the course of the study but participant acknowledged poorer adherence than parents. 

We examined cases where both the child and parent provided data ; in the parenteral trial, the agreement was excellent (r = .82 at the beginning fo the study and r = .96 at study end). In the oral trial, there was very poor agreement between parent and child report from the same family (r = .16 at study beginning and r = .30 at study end). We suspect that parents were more involved with medication in the parenteral trial which required insulin injections than in the oral trial where older children may have been given more responsibility for medication taking. 



Participants Efforts to Prevent T1DM  
• There is a small but consistent literature 

that study participants and parents 
engage in behaviors – outside of the 
study – to try and prevent the disease 

• This occurs despite statements to trial 
participants that there are no currently 
available means of preventing T1DM  

• Dietary changes are most common, 
followed by exercise 



Percent Reporting Efforts to 
Prevent T1DM in DPT-1 and 

TEDDY 

Study/Respondent Percent  Reporting Behavior 
Change to Prevent T1DM 

DPT-1 Oral Insulin Trial 
   Parent 38 
   Participant 48 
DPT-1 Parenteral Insulin Trial 
   Parent 57 
   Participant 48 
TEDDY year 1 
   Parent 40 



Summary and 
Recommendations 

• Study withdrawal can be successfully predicted 
using multivariate models – however, to be 
successful, greater attention must be given to 
measures not typically collected in clinical trials (e.g. 
participant characteristics, reactions and behaviors, 
father participation) 

• The cumulative risk model - with a tailored 
intervention - shows considerable promise as a cost-
effective means of reducing study withdrawal in 
longitudinal studies 



Summary and 
Recommendations 

• Characteristics of the target population are critical to 
all aspects of the study: recruitment, retention, study 
compliance, and reactions to study participation 

• Study adherence may be one important predictor of 
study withdrawal  

• Study adherence is determined by a variety of factors 
(e.g., time, respondent, procedure); unless measured 
– study noncompliance threatens the study’s validity 

• Participants commonly engage in behaviors outside of 
the trial; unless measured - these also threaten the 
validity of the study 
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