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Abstract 

Background and Objectives: Diagnosis of type 1 diabetes often causes a negative 
psychological impact on families.  We examined whether parents and children enrolled in The 
Environmental Determinants of Diabetes in the Young (TEDDY) study differ in their 
psychological adjustment to diabetes diagnosis compared to children diagnosed with diabetes in 
the community.  
 
Subjects and Methods: TEDDY follows 8,676 children at genetic risk for type 1 diabetes from 
birth. Fifty-four TEDDY children diagnosed with diabetes and 54 age-matched community 
control children diagnosed with diabetes were enrolled.  Participants were aged 3-10 years and 
study visits occurred at 3, 6, and 12 months post-diagnosis. Psychological measures included an 
adapted diabetes-specific State Anxiety Inventory, the Pediatric Quality of Life Inventory - 
Diabetes Module, and the Pediatric Inventory for Parents, which measures frequency and 
difficulty of parenting stress. 
 
Results: A generalized estimating equation analysis based on a difference score between 
TEDDY children and community controls found no significant differences between TEDDY 
parents and community controls on parent diabetes-specific anxiety (p=0.30).  However, 
TEDDY children exhibited better diabetes-specific quality of life (p = 0.03) and TEDDY parents 
reported lower frequency (p = 0.004) and difficulty (p = 0.008) of parenting stress compared to 
community controls.  
 
Conclusions: Children diagnosed with at risk for type 1 diabetes who have previously enrolled 
in research monitoring have improved diabetes quality of life and lower parenting stress post-
diagnosis compared to children diagnosed in the community.  Families in follow up studies may 
be more prepared if their child is diagnosed with diabetes.   
   
  

Key Words: type 1 diabetes, pediatric diabetes, family adjustment, diagnosis, prospective, 
psychological measures 
 
 
Abbreviations: TEDDY: The Environmental Determinants of Diabetes in the Young; DAISY: 
Diabetes Autoimmunity Study in the Young; DKA: diabetic ketoacidosis; JDRF: The Juvenile 
Diabetes Research Foundation FDR: first degree relative; HLA:  human leucocyte antigen; 
PedsQL: Pediatric Quality of Life Inventory; SAI: Spielberger State Anxiety Inventory; PIP: 
Pediatric Inventory for Parents; GEE: Generalized Estimating Equation 
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Introduction 
 

Type 1 diabetes is a chronic, life threatening condition requiring intensive disease 

management behaviors and family support; therefore, it is not surprising that the diagnosis of 

type 1 diabetes in children can have a negative psychological impact within the family. Past 

research has shown that in the period immediately following diagnosis, parents may experience 

grief 1, depression, anxiety2, stress, and post-traumatic stress disorder3. A review of the literature 

in this area found that some 34% of parents experience psychological distress following 

diagnosis4. Children have also shown evidence of psychological symptoms at diabetes onset, 

such as depression 2 and other adjustment difficulties5. More than 85% of newly diagnosed 

patients do not have a family history of type 1 diabetes6.  As such, it is not surprising that 

qualitative studies have suggested that the unexpected nature of the diagnosis is very difficult for 

families5,7.  Furthermore, there is some evidence that parents of children whose diagnosis was 

delayed due to parents or health care providers overlooking or misattributing diabetes symptoms 

or those whose child presented with more severe diabetes symptoms (e.g., diabetic ketoacidosis 

(DKA)) exhibit even more negative emotions, such as guilt, about their child’s condition6.   

Parents of children participating in prospective studies such as TrialNet8, the Diabetes 

Autoimmunity Study in the Young (DAISY)9 and The Environmental Determinants of Diabetes 

in the Young (TEDDY) study10 are informed about their child’s increased risk of developing 

diabetes and are regularly followed for progression to the disease (e.g., antibody development, 

metabolic evaluations including blood glucose levels, HbA1c and/or oral glucose tolerance test).  

Parents and children are also educated about potential early signs and symptoms of diabetes.  As 

a result, children followed in prospective studies have been shown to have a lower incidence of 

DKA and diabetes symptoms at onset11-14 compared to children diagnosed in the community. In 
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addition, families participating in these prospective studies have had long-term interactions with 

research and medical staff, which affords them greater familiarity with medical providers and 

procedures, and may also lead to improved coping with the diagnosis.  This study examines the 

psychological impact of type 1 diabetes in the year following diagnosis on families participating 

in a long-term observational study compared to families diagnosed in the community.  We 

hypothesized that parents of children diagnosed in a prospective observational study (TEDDY) 

would demonstrated lower levels of diabetes-specific anxiety and parenting stress, and TEDDY 

children would demonstrate better diabetes-specific quality of life compared to community 

controls, who had no prior knowledge of the child’s increased risk for type 1 diabetes.  
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Methods 

TEDDY is a natural history study designed to identify environmental triggers of type 1 

diabetes autoimmunity/onset in genetically at-risk children. TEDDY children were identified at 

three US centers and three European sites as described previously10. Infants were screened at 

birth using HLA genotyping, and families of HLA-eligible children enrolled before 4.5 months 

of age. Children were primarily recruited from the general population (89%) and a small 

proportion (11%) had a first-degree relative (FDR) with type 1 diabetes. From 2004 to 2010, 

TEDDY enrolled a total of 8676 infants.  Children participate in clinic visits every 3 months 

during the first 4 years of life and every 6 months thereafter. Children who develop islet 

autoantibodies continue to be monitored every 3 months. All TEDDY children are followed until 

15 years of age or until the development of type 1 diabetes.  Local Institutional Review Board 

approval and parental informed consent was obtained for all children. The study is monitored by 

an External Evaluation Committee of the US National Institutes of Health. 

The purpose of the Juvenile Diabetes Research Foundation (JDRF) Follow-up study is to 

determine whether children diagnosed through the TEDDY study have improved (metabolic 

(stimulated C-peptide levels, HbA1c, insulin needs) and psychological outcomes compared with 

control children diagnosed through the community. The JDRF Follow-up study began recruiting 

TEDDY children and community controls diagnosed with type 1 diabetes in January 2012 at four 

TEDDY sites (USA: Colorado, Washington State; Finland, and Sweden). Diabetes was defined 

according American Diabetes Association criteria15.  Participants completed study visits, with 

HbA1c measurement and a mixed meal tolerance test (MMTT) within 1 month of diagnosis, then 

at 3, 6, and 12 months after diagnosis and biannually thereafter, until loss of detectable 

endogenous C-peptide. The primary outcome measure for the JDRF Follow-up study is the area 
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under the curve (AUC) for endogenous C-peptide in response to a 2-hour MMTT. Glycemic 

control (HbA1c) was measured by a Tosoh G8 HPLC Analyzer (Tosoh Bioscience Inc., San 

Francisco, CA) at the Diabetes Diagnostic Laboratory at the University of Missouri, Columbia. 

A previously published report on preliminary findings from the JDRF Follow-up Study showed 

that TEDDY children had significantly higher C-peptide values and lower HbA1c levels than 

community controls, in addition to clinical differences at diagnosis including lower incidence of 

DKA and fewer diabetes symptoms16.   

Selection of TEDDY Cases and Community Controls with type 1 diabetes 

Families of TEDDY children diagnosed with type 1 diabetes were informed of their 

eligibility for the JDRF Follow-up study and were asked about their willingness to enroll.  As of 

April 2016, a total of 240 TEDDY children were diagnosed with diabetes.  The JDRF follow-up 

study has been recruiting TEDDY children diagnosed with type 1 diabetes since January 2012;  

thus, 93 subjects were eligible for the JDRF Follow up study.  Of these 93 eligible subjects, 67 

subjects enrolled into the JDRF follow-up study whereas 26 did not enroll. The most common 

reasons for declining participation were concerns about specific study procedures (blood draws, 

MMTT) and not having enough time. There were no significant differences in participant 

characteristics at diabetes diagnosis (age, gender, BMI, family history of diabetes, diabetes 

symptoms at diagnosis, DKA, frequency of hospitalization, hemoglobin A1c (HbA1c), frequency 

of HLA-DR3/4,DQB1*0302 genotype) between the eligible TEDDY children who enrolled into 

the JDRF Follow-up study versus those who did not enroll16.  For the purposes of this study, 54 

TEDDY cases who had matched community controls followed for one year post-diagnosis were 

included in the analyses.  
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For each TEDDY case, a matched community control was identified based on the following 

criteria: age of diabetes diagnosis within one year and clinical center (e.g., a TEDDY case from 

Sweden was matched with a community control from the same center).  Community controls 

were also required to have at least one positive islet autoantibody. Control participants were 

identified at the TEDDY clinical centers, were informed of their eligibility for the JDRF Follow-

up study, and were asked about their willingness to enroll. Parents or legal caregivers of all 

participants provided written informed consent and children provided assent when applicable. 

For the study period, 112 community controls were approached and 64 agreed to participate. The 

most common reasons cited by community families for declining participation were equivalent to 

those reported by TEDDY families: concerns about blood draws, the MMTT, and the study 

being too time consuming.  

Demographic and Clinical Measures 

Demographic measures (child age, gender) were collected from caregivers via 

questionnaire. Clinical measures were collected via direct measurement (BMI), laboratory assays 

(autoantibodies, HLA genotype, HbA1c), or case report forms completed by staff via parent 

interview (family history of diabetes, diabetes symptoms at diagnosis, frequency of 

hospitalization).  All diabetes symptoms at diagnosis were collected and then coded into a 

dichotomous variable (symptoms: yes/no).  Full description of data collection is presented in our 

prior publication.16     

Family Adjustment Measures 

 Caregivers completed questionnaires at 3, 6 and 12 months post diagnosis addressing the 

child’s diabetes specific quality of life, parent anxiety about the child’s diabetes, and parenting 
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stress. Caregivers also completed questionnaires yearly thereafter, although these data are not 

presented.  In this study, the majority (>95%) of respondents were mothers and this did not differ 

significantly between TEDDY cases and community controls.  

Parent diabetes-specific anxiety.  Parents completed a 6-item short form of the state 

portion of the State-Trait Anxiety Inventory (SAI)17 used to assess parent anxiety about the 

child’s diabetes at a single point in time.  For example, parents were asked how often they feel 

“worried” specifically when they think about their child’s diabetes.  Responses were scored on a 

4-point scale and the 6-item score was then converted to a total score comparable to the 20-item 

State Anxiety Inventory score. Parents with SAI scores > 40 were considered to be highly 

anxious.18,19 An analogous version of this scale has been used in the TEDDY study with 

excellent internal consistency20 and in the current study, this abbreviated form showed excellent 

internal consistency (Cronbach α = 0.87 – 0.95 across study visits). 

Pediatric parenting stress.  Parents completed the 42-item Pediatric Inventory for Parents 

(PIP21), which measures stress related to having a child with a chronic illness. The PIP assesses 

four domains of health-related parenting stress (Communication, Emotional distress, Medical 

Care, Role function) across 2 scales: Frequency (PIP-F) of stress and Difficulty (PIP-D) of stress.  

Higher scores indicate more parenting stress and both the Frequency and Difficulty domain 

scores were used in analyses.  The PIP has been used with parents of newly diagnosed children 

with diabetes22 and has shown good psychometric properties23; internal consistency in the current 

study was excellent (Cronbach α = 0.91 – 0.97 across study visits for PIP-F and PIP-D domains). 

Child diabetes-specific quality of life.  Caregivers completed the diabetes module of the 

Pediatric Quality of Life Inventory (PedsQL 3.2 Type 1 Diabetes; 24).   The PedsQL 3.2 Diabetes 

module measures the child’s diabetes-specific health-related quality of life across the domains of 
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Communication, Treatment Barriers, Treatment Adherence, Diabetes Symptoms, and Worry.  

The PedsQL has parallel forms for parents of children aged 2-4, 5-7, and 8-12 years.  Parents 

responded to items using a 5-point likert scale (0 = never a problem, 4 = almost always a 

problem). Items are reverse scored and transformed to a 0-100 scale with higher scores 

indicating better quality of life.  The total PedsQL score was used for analyses.  The measure 

showed excellent internal consistency (Cronbach α of 0.86 – 0.94 across study visits).  

Statistical Analysis 

A 1:1 case-control matching design was used in the current study. For the comparison of 

characteristics at diagnosis of diabetes between TEDDY cases and community controls, paired t-

tests were used for continuous variables and McNemar’s tests were used for proportions. 

Differences in TEDDY cases versus community controls on parent anxiety, parenting stress, and 

child quality of life during the first 12 months were examined using the Generalized Estimating 

Equation (GEE) method25 with adjustment for visit and for child age at diagnosis. We did not 

adjust for whether a family member had type 1 diabetes as there was no relationship between this 

characteristic and psychological functioning. For each measurement, the difference in scores 

between the TEDDY case and community control in each matching pair was calculated and used 

as the response in the GEE model. Visit and the difference of child age at diagnosis were 

covariates in the model. The mean differences of score between TEDDY cases and community 

controls at 3, 6 and 12 months after diagnosis were calculated. The GEE analysis showed no 

effect of visit for each measurement. Therefore, the overall mean difference score between 

TEDDY case and community controls during the first 12 months was also calculated using the 

GEE method with adjustment for child age at diagnosis.  An exchangeable correlation structure 

was assumed to account for the correlation of repeated measures at multiple follow-up visits for 
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each pair over time and the empirical standard error estimates were used.  Ninety five percent 

confidence limits and p-values from the GEE analyses were based on the Wald test.  Data were 

assumed to be missing at random and observed data were analyzed. Two-tailed p-values less 

than 0.05 were considered to be statistically significant.  Data were analyzed using the Statistical 

Analysis System software (version 9.4; SAS Institute, Cary, NC). 
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Results 

A total of 54 TEDDY and 54 age-matched community control children were enrolled 

from the USA (43%), Sweden (33%), and Finland (24%) ranging in age from 3.2 years to 10.5 

years.   Demographic and disease characteristics at diagnosis of diabetes are presented in Table 

1. Although the study protocol matched TEDDY and community controls within one year of age, 

TEDDY children were slightly younger at diabetes onset than community controls (6.2 vs 6.6 

years, p < 0.001). TEDDY children were more likely to have the high-risk HLA-DR3/4, 

DQA1*05:01-B1*02:01/DQA1*03:01-B1*03:02 genotype (59%, versus 10%, respectively; 

p<0.001). At diagnosis, TEDDY children (6.8%, 51 mmol/mol ) had significantly lower mean 

HbA1c levels compared to community control children (10.5%, 91mmol/mol; p<0.001). Only 

half of TEDDY children (51%) had diabetes symptoms at diagnosis compared to 98% of 

community controls (p <0.001).  Further, there were no instances of DKA at diagnosis in 

TEDDY children while 16% of community controls presented with DKA (p=0.003). There were 

no differences in family history of type 1 diabetes, body mass index (BMI), or gender between 

the two groups. 

 Scores on psychological adjustment measures (parent diabetes specific anxiety, child 

diabetes quality of life, and pediatric parenting stress) for TEDDY children and community 

controls at 3-, 6-, and 12-month study visits are shown in Figures 1-4. The estimated score 

differences between the two groups are presented in Table 2. 

  Parent diabetes-specific anxiety as measured by the SAI was high and similar to other 

reports of parent anxiety at the time of a child’s medical diagnosis. Mean SAI scores for mothers 

of both TEDDY children and community controls in the current study were higher than those in 

previously published work for mothers and fathers at TEDDY study enrollment when parents are 
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first informed of their child’s increased genetic risk for type 1 diabetes and also higher than 

scores following notification within TEDDY that a child has developed islet autoantibodies20,26.  

Further, the mean SAI score for both groups was above 40, a score that has been suggested as 

indicative of high levels of anxiety18,19.  Although parents of community controls reported 

slightly more anxiety at each time point, the mean SAI scores between TEDDY children and 

community controls did not differ during the first year after diabetes diagnosis (p=0.30).  

For child diabetes-specific quality of life as measured by the PedsQL- 3.2 Diabetes 

Module, there were no available studies tracking this outcome at the exact time points of our 

study.  However, when compared to available published samples, our data show that parents of 

TEDDY cases reported scores that were comparable to those of children one year post-diabetes 

diagnosis.  Further, parents of TEDDY cases reported better quality of life for their children than 

did parents of children from published samples who were three or more years post-diagnosis 

(using an earlier version of this measure (PedsQL – 3.0 Diabetes Module, Varni24)).  In the 

current study, community controls’ diabetes-specific quality of life was generally below that of 

previously published reports in children with one or three years diabetes duration27,28.. Overall, 

parents of TEDDY children reported higher child quality of life at each visit (4.6, 3.6 and 4.7 

higher in score at 3, 6 and 12 months respectively) and during the first year post diagnosis (4.3 

points higher in score; 95% CI 0.4, 8.1; p=0.03) compared to parents of community controls. 

Both the frequency and difficulty of pediatric parenting stress as measured by the PIP 

was moderately high for TEDDY children and community controls.  Compared to previous 

reports, both TEDDY children and community controls generally reported less parenting stress 

than parents of children a month or less post-diabetes diagnosis22 but more stress than parents of 

children with longer diabetes duration23,29.  Parents of TEDDY children reported less frequency 
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of parenting stress (PIP-F) compared to community controls at each visit (16.2, 6.3, 12.9 points 

lower in score at 3, 6 and 12 months, respectively) and across the first year following diagnosis 

(12.3 points lower in score; 95% CI 3.2, 21.4; p=0.008). Similarly, parents of TEDDY children 

reported less difficulty with parenting stress (PIP-D) compared to community controls at each 

visit (15.3, 6.4, 12.5 lower in score at 3, 6 and 12 months, respectively) and during the first year 

following diagnosis (11.8 lower in score; 95% CI 3.9, 19.7; p=0.004). 
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Discussion 

 We have previously reported that at diagnosis, children diagnosed with type 1 diabetes 

through the TEDDY study have fewer diabetes symptoms, lower rates of DKA, and better 

glycemic control than community controls16.  Importantly, this study suggests that children from 

the TEDDY study also have better family psychological adjustment after diabetes diagnosis.  

TEDDY parents reported that their children displayed better diabetes-specific quality of life 

across the first year following diabetes diagnosis compared to community controls.  Our findings 

also suggest that parents of TEDDY children experience less pediatric parenting stress than do 

parents of community controls in the first year after diabetes diagnosis.  Pediatric parenting 

stress focuses not only on the stress parents experience in caring for a child with a chronic 

condition such as type 1 diabetes, but also on the stress related to frequent interactions with the 

healthcare system (e.g., medical appointments, interactions with healthcare providers).  There are 

several explanations for these findings including both psychological and medical factors.   

The diagnosis of a child with type 1 diabetes is a difficult event for families, often 

leading to a variety of psychological symptoms such as depression, anxiety, and stress2,4,5.  These 

psychological adjustment difficulties are, in part, a result of the unexpected and overwhelming 

nature of the diabetes diagnosis1,7.  Given that TEDDY children and their parents have prior 

knowledge of their child’s increased risk for type 1 diabetes, it is likely that families are less 

surprised and overwhelmed by the diagnosis.  In contrast to community families, who generally 

experience the acute onset of diabetes, TEDDY families have additional time and information 

that may allow them to adjust to the diagnosis progressively.  In fact, TEDDY families not only 

have information about their child’s increased genetic risk (which is provided at TEDDY study 

enrollment), but also are informed at regular intervals about changes in their risk when their child 

This article is protected by copyright. All rights reserved.



A
cc

ep
te

d 
A

rti
cl

e
develops islet autoantibodies or impaired glucose values over time (e.g., increasing HbA1c, 

impaired glucose tolerance), which suggest progression towards clinical diabetes.  Given this 

knowledge, TEDDY families have more time to process and prepare for the prospect that their 

child will likely develop type 1 diabetes.  Qualitative studies have found that parents report the 

unexpected nature of diabetes as being a significant factor contributing to adjustment challenges1 

and the larger psychological literature also suggests that unexpected traumatic events cause more 

psychological symptoms than do expected or predictable ones 7.  Additionally, illness 

uncertainty, which refers to the cognitive appraisal process that occurs when an illness and its 

outcomes are uncertain, unpredictable, or ambiguous, has been shown to predict more negative 

long term psychological functioning30.  TEDDY families may evidence better psychological 

functioning because disease onset was somewhat predicable because of the information they had 

received as participants in TEDDY.  The TEDDY protocol emphasizes parental education 

regarding symptoms and signs of diabetes and testing urine for ketones and home blood glucose 

monitoring using meters provided by the study for children with multiple islet autoantibodies 

and/or abnormal oral glucose tolerance testing.  For families new to type 1 diabetes, this 

education and monitoring through TEDDY teaches skills that are the foundation of diabetes 

management.  TEDDY centers are also closely aligned (geographically and with the same 

personnel in many cases) with local pediatric diabetes clinics and thus parents of TEDDY 

children may be more comfortable in these health care settings given their long-term relationship 

with the TEDDY study nurses, physicians, and researchers.  In combination, it is likely that these 

factors make transition to routine clinical care much easier for children and parents participating 

in TEDDY than those in the community. 
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In addition to the potential psychological buffering effect of TEDDY study participation 

prior to diabetes diagnosis, it is also possible that treatment and/or disease-related factors play a 

role in our findings.  TEDDY children were much less likely to present with DKA at diagnosis 

than both community children in our study and in past studies focusing on the general population 

(0% DKA in TEDDY children, 16% in community controls, and >40% in the general 

population31).  We have also reported that TEDDY children have higher levels of c-peptide and 

better glycemic control than community controls throughout the first year post-diagnosis15. 

Further, TEDDY children were prescribed less intensive diabetes regimens more often than 

community control children.  For example, at diagnosis, 35% of TEDDY children were 

prescribed two or fewer daily injections while 100% of community children utilized 3 or more 

injections daily15.  Given these differences, it is likely that diabetes management is easier for 

TEDDY families due to less severe metabolic decompensation at diagnosis (i.e., less DKA), 

higher levels of endogenous insulin, better glycemic control, and fewer daily injections.  This 

may in turn yield less parental stress and a reduced impact on quality of life for TEDDY 

children.   

In addition to parenting stress and child quality of life, we also examined parental anxiety 

about diabetes.  While parents of community controls did express more anxiety about their 

child’s diabetes than did TEDDY parents, this difference was not statistically significant. This 

finding suggests that the improvement in child quality of life and parenting stress, which is 

conferred by participation in the TEDDY study, does not necessarily translate to notable 

differences in parental anxiety about the child’s diabetes per se.    

It is important to note that while there were significant differences between parent-

reported psychological adjustment between TEDDY children and community children, the 
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absolute differences were generally small.  The diagnosis of diabetes in a child is stressful for the 

child and parents. While participating in a prospective study like TEDDY may help mitigate the 

psychological impact of such a diagnosis, it does not eliminate it entirely. It is also important to 

note that the measure of child quality of life was based on parent report. Future work should 

examine the impact of participating in a prospective study like TEDDY from the child’s 

perspective. We are currently collecting psychological adjustment data from children 

participating in the JDRF Follow-up study who are 8 years and older.  

Although this study is preliminary and future work is needed to validate our findings, it is 

notable that significant group differences were found, even within a relatively small cohort of 54 

children in each group.  Further, we expect that our findings may actually underestimate the 

positive effects of participating in a prospective study like TEDDY at the time of the child’s 

diagnosis. Our first measure of psychological adjustment was collected 3 months post-diagnosis 

when we would expect some dissipation of the distress experienced at the time of diagnosis.    

In conclusion, this is the first study to demonstrate that parents and their children 

diagnosed with type 1 diabetes after being followed in the TEDDY study evidence better 

psychological adjustment compared to children diagnosed in the community.  We have 

previously reported that there are medical benefits to being informed of increased diabetes risk 

via the TEDDY study, such as reduction in DKA incidence, and we have now shown that there 

are related psychological benefits in the first year post-diagnosis.  Although screening and 

monitoring at the general population level for type 1 diabetes may not be feasible, our findings 

do suggest that participation in studies of genetically at-risk populations may be beneficial for 

those families whose child goes on to develop the disease. Ethical concerns – including potential 

negative psychological impact – have been raised about these studies because they offer no 
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means to prevent the disease32. Our findings suggest that there may be psychological benefit to 

study participation for those families whose child develops type 1 diabetes. Of course, most 

children participating in such studies never develop type 1 diabetes and their psychological 

welfare is of equal importance. Although not the focus of this study, our previous work suggests 

that learning that your child is genetically at-risk for type 1 diabetes increases parental anxiety 

but this anxiety rather rapidly declines to normal levels33. Nevertheless, the psychological well-

being of all participants in screening and monitoring studies of individuals at genetic risk for 

type 1 diabetes remains a critically important area of inquiry34.   

The results of the current study are most relevant to those at highest risk for type 1 

diabetes. Our findings show that participation in a study like TEDDY where participants are 

closely monitored may mitigate a portion of the negative psychological impact of diagnosis. This 

study also suggests that less intensive monitoring programs, such as TrialNet35 which targets 

high risk populations of first and second degree relatives with type 1 diabetes, may also have 

psychological benefits if/when the participants develop diabetes.  Further examination is needed 

to determine whether these benefits are more long lasting. It would also be useful to more fully 

examine the longitudinal relationship between psychological functioning, glycemic control, and 

diabetes management behaviors to better understand how the improved psychological 

functioning of TEDDY children compared to community controls is related to the physiological 

and treatment-related differences between the two groups.    
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Table 1. Demographic and disease variables at enrollment.  
 
 TEDDY 

children 
N=54 

Community 
controls 
N=54 

 
P-value 

 
 
Age at diagnosis (years) 

 
6.2±1.7 

 

 
6.6 ±1.8 

 
<0.001 

Gender (female), N (%) 25 (46) 
 

32 (59) 0.26 

Family history of diabetes, N (%) 10 (19) 
 

5 (9) 0.23 

HLA DR3/4, DQB1*0302*, N (%) 32 (59) 
 

4 (10) <0.001 

Body mass indexa 16.2 ±2.2 
 

15.3±2.4 0.09 

Diabetes symptoms, N (%) 25 (51) 
 

50 (98) <0.001 

HbA1c at diagnosis % (mmol/mol) 
 

6.8 ±1.2 
(51 ± 13) 

 

10.5 ±2.2 
(91 ± 24) 

<0.001 

Diabetic ketoacidosis, N (%) 
 

0 (0) 8 (16%) 0.003b 

Notes: Paired t-tests were used for continuous variables; McNemar’s test was used for binary 
variables. Mean +/- standard deviations are shown unless otherwise specified. 
a Data was missing in some subjects. 
b McNemar’s test was not feasible, thus Fisher’s exact test was used. 
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Figure Legends 

Figure 1: Higher scores suggest more anxiety. A line depicts the median score, a circle depicts 
the mean score. 

Figure 2: Higher scores suggest better quality of life. A line depicts the median score, a circle 
depicts the mean score. 

Figure 3: Higher scores suggest more parenting stress. A line depicts the median score, a circle 
depicts the mean score. 

Figure 4: Higher scores suggest more parenting stress. A line depicts the median score, a circle 
depicts the mean score. 
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Figure 1. Parentt anxiety about d

 

diabetes (SAI) in the first year a

 

after type 1 diabbetes diagnosis.
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Figure 2. Parent
diagnosis. 

t report of child 

 

diabetes-specifific quality of lifee (PedsQL – 3.22 Diabetes Moduule) in the first yyear after type 11 diabetes 
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Figure 3. Frequeency of pediatri

 

c parenting stress (PIP-Frequenncy) in the first yyear after type 11 diabetes diagnnosis.   
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Figure 4. Difficuulty of pediatricc parenting stresss (PIP-Difficultty) in the first yeear after type 1 diabetes diagnoosis.   
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         Mean difference (95% CI) at visit, post diagnosis1 Mean difference (95% CI), P-

value2 

 3-month 6-month 12-month Over the first 12 months 

Parent anxiety about diabetes (SAI) -1.9 (-5.6, 1.8) -0.3 (-4.3, 3.7) -3.3 (-6.6, 0.1) -1.7 (–4.9, 1.5), 0.30 

Child diabetes quality of life (PedsQL) 4.6 (0.3, 8.8) 3.6 (-1.1, 8.3) 4.7 (-0.7, 10.1) 4.3 (0. 4, 8.1), 0.03 

Parenting stress – Frequency (PIP-F) -16.2 (-26.2, -

6.3)

- 6.3 (-17.5, 4.9) -12.9 (-22.9, -

2.9)

-12.3 (-21.4, -3.2), 0.008 

Parenting stress – Difficulty (PIP-D) -15.3 (-23.9, -

6.7)

-6.4 (-16.0, 3.2) -12.5 (-21.8, -

3.2)

-11.8 (-19.7, -3.9), 0.004 

1 The Generalized Estimating Equation (GEE) method was conducted 25with adjustment for visit and for child age at diagnosis for 
each of psychological adjustment measures. The GEE analysis showed no effects of visit or child age at diagnosis on the score 
differences between the two groups for each of the psychological adjustment measures. 
2 The GEE method was conducted 25with adjustment for child age at diagnosis for each psychological adjustment measure. 
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