
Behavioural and psychological predictors of 
HbA1c in adolescents with type 1 diabetes

Background 
 ● Studies among adults with type 1 diabetes (T1D) 
have shown that diabetes distress (DD) is a better 
predictor of HbA1c than depression1,2, though little is 
known about DD and HbA1c among adolescents. 

Aim 
 ● To examine demographic, behavioural and 
psychological predictors of HbA1c among 
adolescents with T1D. 

Method 
 ● 551 adolescents aged 13-19 years with T1D 
completed a national cross-sectional survey online.

 ● Relationships were examined between self-reported 
HbA1c and:

 – depressive symptoms (Patient Health Questionnaire 
for Adolescents3 (PHQA-8) (range 0-24); and

 – diabetes distress (Problem Areas in Diabetes4 
(PAID-T) (range 26-156).

 ● Stepwise multivariate regression, with self-reported 
HbA1c as the outcome, controlled for age, gender 
and age of T1D onset. The following variables were 
entered in blocks:

 – mode of insulin delivery (insulin pump Yes/No)
 – frequency of self-monitoring of blood glucose 
(SMBG)

 – depressive symptoms score (mean PHQA-8)
 – DD score (mean PAID-T).
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Conclusion 
 ● One in five adolescents experienced severe DD, 
which was more prevalent than moderately-severe 
to severe depressive symptoms. 

 ● Consistent with adult studies, we found that DD 
was a stronger predictor of HbA1c than depressive 
symptoms.

 ● Younger age at T1D onset, less frequent SMBG 
and higher DD were independent predictors of 
higher self-reported HbA1c. 

 ● Interventions that focus on DD rather than 
depression may be more likely improve HbA1c in 
adolescents with T1D. 
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Standardised 
β

t Sig. 
(p value)

Age 

Gender

Age at T1D onset

.03

-.01

-.18

.72

-.17

-3.97

.47

.87

<.001

Insulin pump use -.05 -1.05 .29

SMBG frequency -.27 -5.87 <.001

Depressive symptoms .02 .26 .79

Diabetes distress .28 4.85 <.001

Results 
 ● 437 (79%) respondents with T1D duration ≥1 year 
reported their most recent HbA1c. Participant 
characteristics are shown in Table 1.

 ● 13% (n=57) reported moderately-severe to severe 
depressive symptoms (PHQA-8 ≥15).

 ● 20% (n=89) had severe DD (PAID-T ≥108; 
defined as mean ±1 SD.

 ● HbA1c was correlated with depressive symptoms 
(r=0.26) and DD (r=0.36) (both p<0.001).

 ● Results of the final regression model are shown in 
Table 2:

 – Age, gender and insulin pump use were not 
significantly related to HbA1c.

 – Age of T1D onset and SMBG negatively predicted 
HbA1c (p<0.001).

 – The effect of depressive symptoms on HbA1c 
was no longer observed when DD (p<0.001) was 
included in the model.

 ● Overall, the final model explained 22% of the 
variance in HbA1c.
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N (%) or
mean ± SD

Age (years) 16±2

Gender (girls) 275 (63)

Age at T1D onset (years) 9±4

Insulin pump use 236 (54)

SMBG frequency (checks per day) 5±2

Diabetes duration (years) 6±4

Self-reported HbA1c (mmol/mol; %) 65±17
(8.1±2.0)

Table 1: Participant characteristics
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