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Presentation Overview 

Psychological Issues in Screening 
– Cognitive, Emotional, Behavioral 
– Study population effects 

Psychological Issues in Trial 
Enrollment and Retention 
– Cognitive, Emotional, Behavioral 
– Study population effects 
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Screening: Psychological Impact 

Most studies have been conducted 
with mothers of children screened 
for T1D 
Most studies have focused on 

emotional impact 
– These have used the State component 

of the State Trait Anxiety Inventory 
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Emotional Impact: Maternal 
SAI scores over time 

Genetically at-
risk 

Country Pre-
test 

Post-
test 

4-6 mos 
post-test 

1 year 
post-test 

Johnson (2004) US 37 31 28 

Carmichael (2003) US 36 32 30 

Johnson (2007) Finland 36 32 

Germany 38 39 

Sweden 40 36 

US 41 39 

ICA+ 

Johnson (1995) US 55 39 

Hummel (2004) Germany 43 51 

Presenter
Presentation Notes
It is common for mothers to have relatively high anxiety scores immediately after learning their child is genetically at-risk for T1D

The higher the risk – the higher the scores: moms of ICA+ children have high scores than moms of genetically at risk children

In almost all cases anxiety scores decline over time

What we don’t know is whether they increase again should a genetically at risk child become antibody positive or if an ICA+ child develops other positive antibodies.
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Emotional Impact: SAI scores 
differ by study population 

Country 
Child versus adult 
Parent versus child  
Mother versus father 
General population versus first 

degree relative (FDR) 



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
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Emotional Impact: SAI scores for ICA+ 
children and adults and their parents 

ICA+ adults Country Pre-test Post-
test 

4-6 mos 
post-test 

Johnson (1990) US 52 35 

Johnson (1995) US 45 34 

ICA+ children 

Johnson (1990) US 44 33 

Johnson (1995) US 42 32 

Mothers 

Johnson (1995) US 55 39 

Hummel (2004) Germany 43 51 

Fathers 

Hummel (2004) Germany 39 44 

Presenter
Presentation Notes
These data provide some suggestion that adults informed of their ICA+ status may be more anxious initially than children. We see again, that mothers are more anxious than fathers and mothers are more worried than both ICA+ adults and ICA+ children. However, for all groups anxiety seems to dissipate with time



Emotional Impact: SAI scores for FDRs 
versus general population TEDDY parents 

Presenter
Presentation Notes
We see once again that moms have higher anxiety scores than dads. However, we also see the FDRs have higher anxiety scores than general population parents. Although all groups anxiety scores decline over time, the decline is smaller for FDR moms and dads
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Screening: Cognitive Impact 

Some studies have examined 
whether participants understand the 
risk information provided 
Most have been conducted with 

parents, usually mothers 



Cognitive Impact of Screening: Maternal 
Risk Perception Accuracy Over Time 

(Johnson, 2006; Baughcum, Johnson et al, 2007)  

Presenter
Presentation Notes
Sample of 435 mothers we followed for up to 4 years in PANDA; their children were genetically at risk for T1D and were so informed. We subsequently assessed whether the mother understood the child’s risk. Most mothers were accurate within the first month of being provided this information. However, risk perception accuracy declined over time. 



Cognitive Impact: TEDDY Parent Percent 

Underestimation by Time and Country  

Presenter
Presentation Notes
These data are for the first 2500 moms and dads entering the TEDDY study. The data illustrate differences in mothers versus fathers: fathers are more likely to underestimate the child’s T1D risk than mothers, regardless of country. While there were few country differences for fathers, there were country differences for mothers with Finland's mothers lest likely to underestimate the child’s risk. 

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 





Cognitive Impact: TEDDY Parent Percent 
Underestimation by FDR/General Population Status 

Presenter
Presentation Notes
These data were collected at the first TEDDY visit when the child was approximately 3 months of age, soon after the parent was informed of the child’s increased risk – both orally and writing -  and had agreed to join TEDDY. Once again, we see the differences between mothers and fathers with fathers far more likely to underestimate the child’s risk. More impressive are the large differences between parents whose child is a FDR of a TID family member compared to parents from the general population. Both mothers and fathers from the general population are far more likely to underestimate the child’s risk. 
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Screening: Behavioral Impact 

A small literature suggests that many 
with positive screening results report 
behavior changes in an effort to 
prevent T1D 
T1D monitoring behaviors, changes in 

diet and exercise are common 
Potentially harmful behaviors (limiting 

contact with other children, delaying 
immunizations) are rare 



Behavioral Impact: Many Mothers Report Behavior 
Change in Response to Child’s Increased T1D Risk 

67% mothers reported behavior changes 
Most common behaviors reported: 

– Monitoring behaviors (59%) 
– Dietary changes (34%) 
– Physical activity changes (14%) 

 If the at-risk child was a FDR, mother was 19 
times more likely to report behavior changes 
to prevent T1D 

Mothers who were more anxious and who 
had accurate perceptions about the child’s 
T1D risk were more likely to report behavior 
changes (Baughcum, Johnson et al, 2005) 

Presenter
Presentation Notes
This study was the most comprehensive effort to examine diabetes prevention efforts before the TEDDY era. 192 mothers of genetically at-risk children followed in PANDA were interviewed and average of 3.6 years after they had been informed of their child’s increased T1D risk. Most reported behavior changed in an effort to prevent T1D in the at risk child. Monitoring behaviors – including conducting BG tests at home – were most common followed by dietary changes and changes in physical activity. These changes were particularly common in FDR families. High maternal anxiety and accurate risk perceptions were associated with a probability the mother would engage in behavior change. 
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Trial Enrollment & Retention:  
Psychological Issues 

Enrollment 
– Psychological issues difficult to study 
– Study population clearly important 

Retention 
– Psychological issues understudied but 

clearly important 
– Study population clearly important 

Presenter
Presentation Notes
Because individuals are free to enroll or not enroll in a trial it is difficult to compare the psychological characteristics of those who enrolled versus those who did not unless such variables were readily available prior to enrollment; in contrast – demographic or population characteristics are more readily available.
Retention studies provide ample opportunity to examine psychological issues because the individuals enrolled in the trial and such data can be gathered at enrollment. Unfortunately such data has been rarely collected but when it is, it appears to be important
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FDR versus General Population: 
TEDDY Enrollment 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 (19%) 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

Johnson et al. Pediatric Diabetes 2009 10:177-183




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

Johnson et al. Diabetes care 2007 30:2193-2198



Demographic Predictors of TEDDY GP Withdrawal 
Predictor % withdrawal: year 1 % withdrawal:  year 2-3 

Country Finland: 16% 
Germany: 25% 
Sweden: 18% 
USA: 25% 

Not significant 

Child sex Male: 19% 
Female: 22% 

Not significant 

Only child Not available Yes: 13% 
No: 11% 

Child ethnic 
minority 

White: 17% 
Hispanic: 33% 
Black: 33% 
Other: 29% 

Not significant 

Maternal age Withdrawals younger Withdrawals younger 

Maternal  
education 

Not available Primary: 16% 
Trade/some college: 15% 
Graduated college: 10% 

Crowding Not available Withdrawals more crowded 

Presenter
Presentation Notes
These data are taken from Johnson et al Ped Diabetes 2011 12:165-171 and from Baxter et al (submitted) and Johnson et al (in preparation)

Because FDRs were so unlikely to withdraw from TEDDY (shown on slide 17) we limited our analysis of predictors of early and late withdrawal from TEDDY to families recruited from the general population – which constituted 89% of all families enrolled in TEDDY and 94% of all study withdrawals in year 1. 

As noted previously, withdrawal rates were highest in the first year of TEDDY; so for all variables, withdrawal rates are lower in Year 2-3 than in year 1

In Year 1, country and child gender were significant predictors; this was no longer the case in the late withdrawal sample

Child ethnic minority status was a significant predictor in year 1 but not year 2 when we had maternal education in the model; education was not available to us for the year 1 withdrawal analysis. Education seems to explain the ethnic minority effect and we recommend that it is collected as early as possible in a study. 

Two other variables NOT collected at study enrollment – crowding (number of persons per room – a measure of socioeconomic status) and only child status proved to significant predictors of study withdrawal in year 2-3; we suspect that had they been collected at enrollment, they would have been a significant predictor of study withdrawal in year 1. 
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Emotional/Cognitive Predictors of TEDDY 
General Population Withdrawal 

Predictor % withdrawal: year 1 % withdrawal:  year 2-3 

Maternal Risk 
Perception 

Accurate: 16% 
Underestimate: 23% 

Accurate: 9% 
Underestimate: 15% 
 

Maternal  
State Anxiety 
Score 

High anxiety in moms 
with accurate risk 
perceptions more likely 
to withdraw 

Not significant 

Maternal  
Study 
Satisfaction 

Not applicable Extremely satisfied: 7% 
Very satisfied: 13% 
Somewhat satisfied: 15% 
Somewhat dissastied:23% 

Presenter
Presentation Notes
These data are taken from Johnson et al Ped Diabetes 2011 12:165-171 and Johnson et al (in preparation)

Maternal risk perception accuracy was a significant predictor of withdrawal in both the first year of TEDDY when withdrawal rates were highest and in years 2-3.  Underestimation of risk was common (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.) and was associated with withdrawal both during year 1 and during years 2-3

High maternal anxiety was associated with study withdrawal in the first year of TEDDY only ; highly anxious mothers with accurate risk perceptions at the time of study enrollment were more likely to withdraw in the first year. By the end of the first year of TEDDY, maternal anxiety scores were low and it was not a predictor of study withdrawal in year 2-3

At the end of the first year of TEDDY, we ask mothers a series of questions that we use to estimate their satisfaction with TEDDY. – 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). Most mothers were extremely satisfied with the TEDDY study. Nearly half (44%) indicated they were perfectly satisfied on our measure of study satisfaction. 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). 
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Behavioral Predictors of TEDDY GP Withdrawal 

Predictor % withdrawal: year 1 % withdrawal:  year 2-3 

Maternal 
Employment 
Status During 
Pregnancy 

Worked all trimesters: 15% 
Reduced work or did 
not work at all: 23% 

Worked all trimesters: 10% 
Reduced work or did 
not work at all: 15% 
 

Maternal 
Smoking 

Yes: 37% 
No: 16% 

Yes: 20% 
No: 11% 

Maternal 
Drinking 

Yes: 13% 
No: 21% 

Not assessed 

Maternal 
Reports of 
Child Illness 

Not applicable More child illnesses, less 
likely to withdraw 
0-2 illnesses: 18% 
>10: 7% 

Dad 
Participation 

Yes:18% 
No:43% 

Yes:10% 
No:  20% 

Study visits 
missed 

Not applicable Yes: 33% 
No:  10% 

Presenter
Presentation Notes
These data are taken from Johnson et al Ped Diabetes 2011 12:165-171 and from Baxter et al (submitted) and Johnson et al (in preparation)

A number of behaviors measured at the time of enrollment or during the first year of TEDDY proved to be important predictors of study withdrawal. 

Many TEDDY moms (48%) worked all 3 trimesters during their pregnancy and this was associated with better study retention; 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. 

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

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 was not a requirement of the TEDDY study. However, most fathers (91%) did participate, completing a brief questionnaire at study inception. Failure to participate was a significant predictor of withdrawal from TEDDY in the first year. 
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.
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Behavioral Impact: 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 

   General Population Parent 40 

   FDR Parent 51 

Presenter
Presentation Notes
Johnson et al. Diabetes care 2007 30:2193-2198
Johnson et al. Pediatric Diabetes 2009 10:177-183

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. This occurs subsequent to screening and informing someone they or their child is at increased risk for T1D but it also occurs within trials – both those with an intervention (DPT-1) and those without an intervention (TEDDY)

We see some evidence of population differences: FDRs appear to engage in this more than general population families – we find this in TEDDY and we previously found this in our studies of the impact of screening for T1D risk that I discussed previously (Baughcum 2005; slide 16)




Summary 

Diabetes risk is difficult to communicate  
– Risk underestimation is common, may 

increase over time, and is associated with 
study withdrawal 

Anxiety is a common response to 
learning that you or a loved one is at 
increased risk for T1D 
– Anxiety usually dissipates over time 
– High anxiety may be associated with early 

study withdrawal 



Summary 

Many other emotional and behavioral 
factors have been associated with study 
withdrawal 
– Unfortunately these are rarely measured 

Many individuals informed of their or 
the loved one’s T1D risk, engage in 
behaviors in an effort to prevent T1D 
– This occurs in response to screening, as 

well as in natural history and intervention 
trials - threatening study validity 



Summary 
Psychological impact varies across 

populations 
– Children may have more negative views of 

invasive study procedures than adults or 
parents 

– Mothers are more likely to be anxious and 
to accurately perceive the child’s risk than 
fathers 

– FDR populations are more likely to be 
anxious, have accurate risk perceptions, to 
join and stay in a trial, and engage in 
behaviors outside the trial in effort to 
prevent T1D 
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Recommendations 

Psychological impact of screening 
should be monitored in at-risk 
individuals and families 
Psychological variables are 

important predictors of study 
withdrawal and should be routinely 
collected and utilized to develop 
strategies to reduce drop-out  



Recommendations 
Participants commonly engage in 

behaviors outside of the trial in an 
effort to prevent T1D; unless measured 
– these threaten the validity of the 
study 
Characteristics of the target population 

are critical to all aspects of the study - 
screening, enrollment, retention, study 
compliance, and reactions to screening 
or study participation – and should be 
given greater consideration 
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