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patients’ physicians. Receiving diabetes-specific support 
from friends was associated with more diabetes-specific dis-
tress, but not for youth who were satisfied with the received 
support. Diabetes-specific friend support was not associ-
ated with other outcomes. Self-esteem did not mediate these 
relations. These results suggest that associations between 
diabetes-specific friend support and diabetes management 
are limited and that support satisfaction should be taken into 
consideration when examining the role of friend support for 
youth with T1D.

Keywords Diabetes Mellitus, Type 1 · Peers · Friend 
Support · Appraisals · Emerging Adulthood · Chronic 
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Introduction

Type 1 diabetes (T1D) is the most common chronic meta-
bolic condition in youth. Youth with T1D need to adhere to 
a complex and intensive daily treatment regimen to avoid 
short- and long-term health complications (Daneman, 
2006). Managing T1D can become especially challeng-
ing when youth reach the developmental stage of emerg-
ing adulthood—a period defined as between the ages of 18 
and 29 in industrialized nations. This life phase comes with 
unique challenges such as continued identity exploration, 
establishing job security, and maintaining healthy social 
relationships while growing increasingly independent from 
parents (Arnett, 2004). The combined challenges of T1D 
and emerging adulthood render emerging adults with T1D 
vulnerable for poor diabetes management (Markowitz et al., 
2016) and high diabetes-specific distress (Vallis et al., 2018). 
The gradual decline of parental involvement in diabetes care 
across adolescence and emerging adulthood contributes to 

Abstract Youth with type 1 diabetes (T1D) must adhere 
to a complex treatment regimen to prevent health compli-
cations. Friends may provide diabetes-specific support to 
help youth manage diabetes, but evidence on whether youth 
benefit from diabetes-specific friend support is inconclu-
sive. The present study first investigated whether satisfac-
tion with friend support was linked to psychological dis-
tress and diabetes management. Second, it was investigated 
whether self-esteem mediated these relations. To this end, 
324 Dutch-speaking emerging adults (17–28 years) with 
T1D completed questionnaires on diabetes-specific friend 
support, self-esteem, diabetes-specific distress, depressive 
symptoms, and self-care. HbA1c values were obtained from 
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increases in HbA1c (a measure of how well an individual 
is meeting recommended targets of blood glucose across 
a 3–4 month period with lower values being better) (Berg 
et al., 2019; King et al., 2014; Young et al., 2014). Also, 
emerging adults spend increasingly more time with peers, 
and bonds with peers become stronger and more intimate 
(Barry et al., 2016), which may affect diabetes management. 
Yet, research on peer relationships in connection with dia-
betes is lagging behind, especially in the emerging adult 
population.

A substantial portion of the T1D literature on peers is 
about diabetes-specific friend support, which is support 
from friends revolving around diabetes self-care (Mattacola, 
2020; Van Vleet & Helgeson, 2020). However, findings are 
inconsistent as to whether self-care actually benefits from 
such diabetes-specific friend support. Some studies have 
found diabetes-specific friend support to be associated with 
better self-care in adolescence (Bearman & La Greca, 2002; 
J. A. Malik & Koot, 2012) and late adolescence/early emerg-
ing adulthood (Pihlaskari et al., 2018). Other studies have 
found diabetes-specific friend support to be unrelated to self-
care in adolescence (Idalski Carcone et al., 2011; Naar-King 
et al., 2006), or even to be associated with worse self-care in 
adolescence (Hains et al., 2007) and late adolescence (Doe, 
2018).

One factor that may help to explain these inconsistent 
findings is how individuals with T1D appraise the sup-
port they receive from friends. An appraisal is a cognitive 
evaluation (Lazarus & Folkman, 1984)—in this case, the 
evaluation of how satisfied one is with the support received 
(Newsom et  al., 2005). The degree to which someone 
positively appraises received support can be referred to as 
support satisfaction (Luszczynska et al., 2007). Whereas 
associations between received support and outcomes are 
ambivalent (Bolger & Amarel, 2007), positive associations 
between support satisfaction and well-being are consist-
ent across a wide variety of populations and types of well-
being. For example, satisfaction with emotional support 
was found to be positively associated with emerging adults’ 
overall well-being (i.e., satisfaction with life, positive and 
negative affect, and self-acceptance) (Lane & Fink, 2015). 
Satisfaction with informational, instrumental, emotional 
support, and companionship was positively associated with 
life satisfaction and negatively with depressive symptoms in 
older adults (65–90 years) (Newsom et al., 2005). Finally, 
satisfaction with emotional and instrumental support was 
found to be negatively associated with post-traumatic stress 
symptoms in adult victims of violent crime (Andrews et al., 
2003).

The issue that youth with T1D may not always be satis-
fied with the support they receive has been overlooked in lit-
erature. When youth receive diabetes-specific support from 
their friends, their identity as ‘a person with diabetes’ and 

being different from their peers without diabetes becomes 
salient. This feeling of being different may be associated 
with distress in some youth (Commissariat et al., 2016; 
Lambert & Keogh, 2015; Wilson, 2010). Further, friends 
often have limited expertise surrounding diabetes and may 
not be the most adequate providers of support targeting dia-
betes self-care, another reason why youth with T1D may 
not always be satisfied with received support from peers. 
Inadequate or unhelpful support may hinder good diabetes 
management (Van Vleet & Helgeson, 2020). Finally, a recent 
qualitative study suggested that some youth with T1D dislike 
diabetes-specific friend support because they perceive it as 
intrusive (Mattacola, 2020). In sum, for youth who are not 
satisfied with the diabetes-specific support they receive from 
friends, this support may discourage, rather than encourage, 
self-care and can be associated with higher HbA1c levels 
and higher levels of depressive symptoms and diabetes-
specific distress.

As a secondary research objective, we aim for a more 
in-depth understanding of how receiving diabetes-specific 
friend support could be associated with poor physical and 
psychological health. Studies investigating harmful corre-
lates of social support receipt have indicated that receiving 
support can establish a hierarchical relationship between 
the recipient and support provider, which may threaten the 
recipient’s self-esteem (J. D. Fisher et al., 1982; Lau et al., 
2018; Lepore et al., 2008; Nadler et al., 1983; Symister & 
Friend, 2003). Diabetes-specific friend support that is not 
appraised positively may be associated with lower self-
esteem. For example, when an emerging adult with T1D 
suffers from hypoglycemia after drinking too much alcohol 
at a party, a friend may be inclined to provide support. In 
this situation, the support may not be appraised positively 
and may evoke a sense of shame and indebtedness toward 
that friend. One study indeed found that a majority of ado-
lescents and emerging adults with type 1 diabetes experience 
stigma associated with diabetes self-care and hypoglycemia 
(Brazeau et al., 2018). As a consequence, self-esteem and 
well-being may suffer (Bolger & Amarel, 2007; Gleason 
et al., 2003; Kowitt et al., 2017). Diminished self-esteem 
may not only lead to worse well-being, but also may reduce 
confidence in one’s capabilities for adhering to the diabetes 
treatment regimen (van der Ven et al., 2003). Thus, self-
esteem may partly explain why unsatisfying support is not 
always related to better outcomes in emerging adults with 
diabetes.

The primary goal of the present study is to examine 
whether the association of friend support to depressive 
symptoms, diabetes-specific distress, self-care, and HbA1c 
depends on support satisfaction in a large sample of emerg-
ing adults with type 1 diabetes. We hypothesize that received 
support is beneficial for these diabetes outcomes in the con-
text of high satisfaction but harmful in the context of low 
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satisfaction. Second, we investigate whether self-esteem 
partly explains the hypothesized moderated effect of support 
satisfaction on the relation of received support to diabetes 
outcomes.

Method

Participants and procedure

The data were drawn from the fourth measurement wave 
(T4) of a longitudinal study in which individuals with type 1 
diabetes were contacted through the Belgian Diabetes Regis-
try. The fourth wave took place between November 2017 and 
January 2018. At baseline, patients were selected according 
to the following criteria: (1) diagnosed with type 1 diabetes, 
(2) between 14 and 25 years, and (3) Dutch speaking. A total 
of 1450 eligible participants were mailed a package includ-
ing a questionnaire bundle and informed consent forms with 
detailed information about the study’s purpose and content. 
Parents provided consent for youth below 18 years. After 
four and eight weeks, non-responders were sent reminders. 
All participants received a cinema ticket each time they par-
ticipated. Participants with impaired cognitive abilities, as 
declared by their parents, were excluded from analyses. At 
baseline, 571 bundles were returned of which 559 cases were 
eligible for analyses (response rate = 41%).

Youth who participated at least once in the previous 
waves were invited for T4, three years after baseline. At T4, 
participants were between 17 and 28 years of age. A total 
of 507 youth were contacted for participation at T4, and 
324 youth participated (participation rate = 64%). Table 1 
presents participants’ characteristics at baseline (T1) for 
T4 responders versus non-responders. Non-responders 
had higher HbA1c levels (t(216.6) = 2.083, p = 0.038) and 

were more likely to be male (χ2(1) = 4.765, p = 0.029). The 
Medical Ethics Committee and Social and Societal Ethics 
Committee of KU Leuven provided ethical approval (file 
number: S57299). Data on diabetes-specific friend support 
were only gathered at the fourth and final wave of the longi-
tudinal study, hence the cross-sectional nature of the present 
findings.

Measures

Diabetes‑specific friend support, frequency & satisfaction

Diabetes-specific friend support was measured using the 
28-item Diabetes-Specific Support Questionnaire–Friends 
(DSSQ-Friends; Bearman & La Greca, 2002). The items 
were translated to Dutch using the back-translation proce-
dure. Each item was rated in terms of frequency of receipt 
(‘how often do your friends…?’) and support satisfaction 
(‘how does it feel or how would it feel?’). No recall period 
was specified. The items can be grouped according to four 
diabetes care domains: insulin and blood glucose check-
ing, diet, exercise, and emotional support. Unlike previous 
studies using the DSSQ-Friends, frequency and satisfac-
tion scores were not combined into a single score but were 
treated as two distinct variables. Confirmatory factor analy-
sis was conducted to investigate whether support frequency 
and support satisfaction can be used as separate constructs in 
subsequent analyses. Based on the best fitting factor model 
(as described in the results-section), weighted frequency and 
satisfaction scores were computed for each individual.

Self‑esteem

Self-esteem was measured using the 10-item Rosenberg 
Self-Esteem Scale (RSES; Rosenberg, 1965), translated to 
Dutch by Van der Linden et al. (1983). No recall period was 
specified. Cronbach’s alpha was 0.90.

Diabetes‑specific distress

Diabetes-specific distress was measured using the Prob-
lem Areas in Diabetes Scale (PAID; Polonsky et al., 1995), 
translated to Dutch by Snoek et al. (2000). Participants were 
asked how they perceived diabetes-related items as prob-
lematic at the moment of questionnaire completion. For the 
present analyses, the 2-item ‘lack of social support’ subscale 
was omitted to avoid inflated estimates for the association 
between diabetes-specific distress and peer variables. A total 
of 18 items were used to compute an overall diabetes-spe-
cific distress score. Cronbach’s alpha was 0.94.

Table 1  Participants’ characteristics at baseline (T1)

Values in bold indicate statistically significant differences at T1 
between T4 responders and T4 non-responders
a Mean value with standard deviation between brackets

participated at 
T4 (n = 324)

T4 non 
responders 
(n = 183)

t/
χ2—test 
p-value

HbA1c % a 7.6 (1.3) 8.0 (1.6) .038
Gender .029
Male 136 96
Female 188 87
Age a 18.8 (3.3) 18.9 (3.0) .905
Age at diagnosis a 11.3 (5.6) 10.9 (5.3) .465
Insulin administration .621
Injection 248 144
Pump 75 38
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Depressive symptoms

The 20-item Center for Epidemiologic Studies Depression 
scale (CES-D) was used to measure depressive symptoms 
experienced during the past week (Radloff, 1977), translated 
to Dutch by Bouma et al. (1995). Cronbach’s alpha was 0.93.

Self‑care

Self-care was measured using the Self-Care Inventory (SCI; 
Weinger et al., 2005) and translated to Dutch using the back-
translation procedure (Oris et al., 2016). The item ‘wearing 
a medic alert ID’ was removed from the scale as this is not 
standard in Belgium. A total of 13 items were rated on a 
scale from 1 (never do it) to 5 (always do this as recom-
mended without fail). Responding ‘not applicable’ was also 
possible. Patients reported on their own self-care during the 
past month. Cronbach’s alpha was 0.73.

HbA1c

HbA1c values obtained via patients’ endocrinologists within 
three months before or after questionnaire completion were 
used as an indicator of blood glucose control.

Statistical analyses

A detailed outline of the study’s hypotheses and analysis 
plan (including R-code) can be found at Open Science 
Framework (OSF) where they were registered prior to test-
ing hypotheses (https ://tinyu rl.com/osfdi ab). A non-regis-
tered sensitivity analysis was conducted as well, excluding 
all 17 year old participants (n = 32) to better align our sample 
with ages 18 to 29 years—the age range generally theorized 
to reflect emerging adulthood (Arnett, 2004). All results 
reported in this manuscript are based on the entire sample 
(n = 324). It is mentioned in footnotes when results from the 
sensitivity analysis (n = 292) differ in statistical significance 
(with α = 0.05) from the results obtained in the full sample. 
All analyses were conducted using R version 3.5.0 and the 
R-package ‘lavaan’ 0.6–5 for structural equation modelling 
(Rosseel, 2012). All structural equation models were esti-
mated using full information maximum likelihood estima-
tion (FIML) to use all available data. Robust standard errors 
(MLR) were used to take non-normal variable distributions 
into account.

Preliminary analyses

Prior to hypothesis testing, we examined whether gender, 
age, illness duration, and insulin administration (pump/
injection) were related to the main study variables using 
MANOVAs (Wilks’ λ was calculated to assess statistical 

significance) and Pearson correlations. Variables that were 
significantly related to one or more of the main study vari-
ables were statistically controlled in all analyses. For these 
preliminary analyses, multiple imputation was used to deal 
with missing data.1 Five datasets were imputed with pre-
dictive mean matching and results were pooled using the 
r-packages ‘mice’ and ‘miceadds’.

Identifying the factor structure of the DSSQ‑Friends, 
frequency & satisfaction

To determine whether a total score for support frequency 
and a total score for support satisfaction could be extracted 
from the DSSQ-Friends, three competing confirmatory fac-
tor analysis (CFA) models were compared [Fig. 1 in Elec-
tronic Supplementary Materials (ESM)]. This was done 
twice, once for the support frequency scores and once for 
the support satisfaction scores. First, a single factor model 
was fitted. Second, a second-order factor model including 
four first-order domain-specific factors (i.e., insulin & blood 
checking, diet, exercise, emotional support) and one higher-
order general factor was fitted. Third, a bi-factor model was 

Fig. 1  Two path models were analyzed to examine the relation 
between support frequency on the one hand and diabetes-specific dis-
tress, depressive symptoms, self-care, and HbA1c on the other hand. 
Model 1 includes moderation by support satisfaction and model 2 
includes a moderated mediation with self-esteem as the mediator and 
support satisfaction as the moderator of the mediation

1 In the registered analysis plan we opted for listwise deletion to han-
dle missing data in the preliminary analyses, but changed this to mul-
tiple imputation for the actual paper. This did not affect the inclusion 
of control variables in the structural equation models.

https://tinyurl.com/osfdiab
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fitted with a general first-order factor on which all items 
loaded directly, and four first-order domain-factors that 
were independent from both the general factor and from 
each other.

One important difference between the bifactor model and 
the second-order factor model is the so-called proportion-
ality constraint imposed by the second-order factor model 
on its factor loadings (Gignac, 2016). In the second-order 
factor model, an item cannot be strongly associated with 
the second-order factor if it does not have a high loading 
on the first-order factor. This constraint is not present in 
the bifactor model but comes at the cost of model degrees 
of freedom. Model fit was evaluated based on the follow-
ing criteria: RMSEA should be below 0.08, SRMR should 
be below 0.09, CFI should exceed 0.90, and the χ2-value 
divided by its degrees of freedom was also computed, for 
which values below 2 indicate good model fit (Kline, 2015). 
The reader is referred to the registered analysis plan at OSF 
for more detailed information on the CFA procedure.

Assessing moderation by satisfaction and mediation 
by self‑esteem of the relation of received support 
to diabetes management and psychological distress

Prior to conducting path analysis, all variables except gen-
der were standardized. Paths were estimated from support 
frequency and support satisfaction to diabetes-specific dis-
tress, depressive symptoms, self-care, and HbA1c. Two path 
models were estimated using structural equation modeling. 
In the first model, moderation was tested by including an 
interaction term between support satisfaction and support 
frequency (Fig. 1, model 1). In the second model, a moder-
ated mediation was tested with self-esteem as a mediator of 
the moderated relation between support frequency and out-
come variables (Fig. 1, model 2). Direct and indirect effects 

via self-esteem from support frequency to outcomes were 
estimated, conditional on levels of support satisfaction (1 
SD above and below its mean). Control variables, which 
significantly related to the main study variables, were added 
as predictors in both path models.2

Results

Preliminary analyses

As shown in Table2, illness duration was not significantly 
associated with any of the main study variables, but older 
age was associated with less support frequency and less 
treatment self-care. In addition, a MANOVA indicated that 
gender was significantly related to the main study variables 
(Wilk’s λ range across imputed datasets = [0.918, 0.927]; 
F(7,312) range = [3.508, 3.995]; p range = [0.0003, 0.001]; 
η2 range = [0.0729, 0.0822]). Women had significantly 
higher HbA1c, more depressive symptoms and diabetes-
specific distress, and lower self-esteem than men (Table 3). 
A second MANOVA with type of insulin administration as 
a fixed factor revealed no significant associations with the 
main study variables (Wilk’s λ range across imputed data-
sets = [0.960, 0.975]; F (7,312) range = [1.135, 1.843,]; p 
range = [0.079,0.341]; η2 range = [0.025,0.040]). Thus, age 
and gender were controlled in all path analyses.

Table 2  Means, standard deviations, and correlations among the continuous study variables

Multiple imputation was used for estimating and pooling the correlations. Five datasets were imputed with predictive mean matching using the 
r-package ‘mice’
M and SD are used to represent mean and standard deviation, respectively
*indicates p < .05. **indicates p < .01

Variable M SD 1 2 3 4 5 6 7 8

1. Illness duration 9.75 4.95
2. Age 21.70 3.50 .12*
3.  HbA1c 7.54 0.98 .08  − .00
4. Support frequency  − 0.02 0.78  − .06  − .14* .05
5. Support satisfaction  − 0.01 0.43  − .04  − .00  − .09 .45**
6. Self-care 3.93 0.51  − .01  − .12*  − .29** .11 .12*
7. Depressive symptoms 11.27 9.79 .01 .03 .14* .03  − .08  − .21**
8. Diabetes-specific distress 1.00 0.76 .02 .03 .13 .08 .02  − .29** .47**
9. Self-esteem 3.28 0.57  − .03 .04  − .11 .01 .05 .25**  − .76**  − .48**

2 A small addendum was made to the registered analysis plan in that 
the variances and covariances of exogenous variables were estimated 
freely, rather than the ‘lavaan’ default to fix them at their sample 
values. This appeared necessary for estimating mediation and mod-
eration effects within the SEM framework and did not alter the path 
coefficients.
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Identifying the factor structure of the DSSQ‑Friends, 
frequency & satisfaction

The fit indices for the estimated factor models are sum-
marized in ESM Table 1. After allowing three covariances 
among the item residuals to be estimated freely in each 
model, neither the single factor models nor the second-order 
factor models fitted the data adequately. The bi-factor models 
fitted the data adequately. This provides some support that 
the DSSQ-Friends can be used to measure diabetes-specific 
friend support frequency on the one hand and support satis-
faction on the other. ESM Table 3 presents the item means 
and standardized factor loadings of the bi-factor models for 
frequency of and satisfaction with diabetes-specific friend 
support. Thus, instead of summing item scores to compute 
aggregated scale scores, weighted support frequency and 
support satisfaction scores were computed for each individ-
ual, based on the bi-factor models’ implied factor structure.

First, a SEM model was evaluated with gender, age, sup-
port frequency, support satisfaction, and the interaction 
between frequency and satisfaction as predictors of self-care, 
HbA1c, depressive symptoms, and diabetes-specific distress. 
Non-significant interaction terms were excluded from the 
model. The final model had excellent fit [χ2(3) = 1.847, 
p = 0.605; RMSEA = 0, 90% CI[0,0.085]; CFI = 1; 
SRMR = 0.011]. The β-coefficients and corresponding 

p-values are displayed in Table 4. In line with expectations, 
the interaction between support frequency and support sat-
isfaction was a significant predictor of diabetes-specific 
distress. As shown in Fig. 2, for those low in support satis-
faction, greater support frequency was related to more dia-
betes distress (β = 0.245, p = 0.001), but this relation was not 
significant for those who were high in support satisfaction 
(β = -0.027, p = 0.999). There were no significant main or 
interaction effects of support satisfaction and support receipt 
for depressive symptoms, self-care, and HbA1c on top of 
age and gender.3

Second, a moderated mediation model with self-esteem 
was investigated to test the hypothesis that self-esteem 
mediates the moderated relation between support fre-
quency and outcome variables. The model had adequate fit 
[χ2(3) = 6.816, p = 0.078; RMSEA = 0.060, 90% CI[0,0.121]; 
CFI = 994; SRMR = 0.021]. Self-esteem negatively pre-
dicted depressive symptoms (β = -0.742, p < 0.001), diabe-
tes-specific distress (β = -0.468, p < 0.001), and positively 
predicted self-care (β = 0.263, p < 0.001). However, none of 

Table 3  Univariate ANOVAs for Gender

M = Mean, SD = Standard deviation, η2 = eta-squared
p < 0.05, **p < 0.01, ***p < 0.001

Variables Men
M (SD)

Women
M (SD)

F-value
(1,193)

p-value η2

HbA1c % 7.364 (.95) 7.685 (.92) 6.275* .013 .03
Support frequency  − .08 (.71) .04 (.79) 2.035 .155  < .01
Support satisfaction .002 (.38) .003 (.47) 0.0 .999  < .01
Self-care 3.94 (.52) 3.849 (.53) .456 .5  < .01
Depressive symptoms 9.007 (8.34) 13.94 (10.68) 17.95***  < .001 .06
Diabetes-specific distress .848 (.70) 1.15 (.80) 8.5** .004 .04
Self-esteem 3.36 (.53) 3.12 (.62) 10.97** .001 .04

Table 4  Beta coefficients and p-values for the path model testing moderation by support satisfaction

All variables except gender are standardized. Gender was coded 0 for men and 1 for women. Coefficients significant at p < .05 are in bold

Outcome: Self-care HbA1c-values Depressive symptoms Diabetes-specific distress
Predictor

Gender Β =  − .202, p = .067 Β = .339, p = .015 Β = .483, p < .001 Β = .410, p < .001
Age β =  − .123, p = .016 β =  − .092, p = .155 β = .052, p = .354 β = .057, p = .291
Support frequency β = .057, p = .411 β = .115, p = .086 β = .070, p = .278 β = .122, p = .051
Support satisfaction β = .096, p = .164 β =  − .150, p = .065 β =  − .103, p = .129 β =  − .005, p = .938
frequency*satisfaction not significant not significant not significant β =  − .122, p < .001

3 In the reduced sample (excluding 17  year olds), there also was a 
significant interaction effect between support satisfaction and fre-
quency in predicting diabetes-specific distress (β = -.102, p = .003). In 
addition, support satisfaction negatively predicted HbA1c (β = -.187, 
p = .040) and depressive symptoms (β = -.142, p = .048).
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the indirect effects were significant, regardless of the levels 
of support satisfaction, indicating that there was no (moder-
ated) mediation of self-esteem.

Discussion

The aim of the present study was to increase our under-
standing of the role of diabetes-specific friend support in 
psychological and behavioral health for youth with T1D. 
Previous findings linking this type of support to patient func-
tioning are contradictory (Van Vleet & Helgeson, 2020). We 
hypothesized that taking the degree of support satisfaction 
into account would partly explain these inconsistencies.

We found no evidence that the frequency of diabetes-
specific friend support has a simple relation to psychological 
distress, self-care, or HbA1c, which is in line with several 
other studies that did not find such associations (Van Vleet & 
Helgeson, 2020). Some studies have found diabetes-specific 
support to be positively related to self-care and well-being, 
but only for specific subtypes of diabetes-specific friend sup-
port (Bearman & La Greca, 2002; Pihlaskari et al., 2018). 
We did find evidence, however, that receiving diabetes-
specific friend support was associated with higher diabetes-
specific distress, especially for youth who were not satisfied 
with friend support. A recent qualitative study suggested that 
some youth view diabetes-specific friend support as intru-
sive and annoying rather than helpful (Mattacola, 2020). 
Our results extend these qualitative findings by suggesting 
that the receipt of unsatisfying diabetes-specific support is 
possibly harmful for diabetes-specific well-being.

One possible explanation of these findings has to do with 
the visibility of the support that friends provide. Friends can 

provide diabetes-specific support that is visible and direct 
to the recipient but also support that is more subtle or less 
visible. Examples of visible diabetes-specific support are 
when friends remind someone to check their blood sugar 
or help out in cases of hypoglycemia. Less visible kinds of 
support include friends being available to listen to worries 
concerning diabetes or watching for signs of low blood sugar 
(Bearman & La Greca, 2002). Some research from com-
munity populations shows that less visible support is posi-
tively associated with physical and mental health, whereas 
more visible support is linked to worse outcomes (Bolger 
& Amarel, 2007; Bolger et al., 2000). In the same vein, it 
is possible that less visible types of diabetes-specific friend 
support are appraised more positively than more visible 
types, especially for youth who do not accept diabetes as 
part of their identity (Oris et al., 2016) or have a serious fear 
of being judged by their peers because of diabetes (Wilson, 
2010).

In contrast to our expectations, we did not find that self-
esteem mediated the moderated relation between support 
frequency and outcomes. Lower self-esteem was related to 
more depressive symptoms, diabetes-specific distress, and 
lower self-care, irrespective of satisfaction levels. These 
findings are in line with prior studies that identified self-
esteem as an important predictor of patient functioning 
(van der Ven et al., 2003). It is possible that our measure 
of self-esteem was too general and not sensitive to the ways 
in which diabetes impacts one’s view of the self. Concepts 
related to self-esteem but specific to diabetes may be more 
promising as mediators of the association between support 
and outcomes. One such example would be diabetes self-
efficacy, being the perception of one’s ability to manage 

Fig. 2  This graph depicts the 
relationship between support 
frequency and diabetes-specific 
distress, for average age and 
across men and women. All 
variables are standardized with 
a mean of zero and a stand-
ard deviation of one. At one 
standard deviation below the 
mean of support satisfaction, 
the effect of support frequency 
on diabetes-specific distress 
is positive and significant 
(β = .245, p = .001). At the mean 
level of support satisfaction 
(β = .122, p = .052), and at one 
standard deviation above the 
mean of support satisfaction, 
the effect of support frequency 
on diabetes-specific distress was 
not significantly different from 
zero (β = -.027, p = .999)
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diabetes (Beckerle & Lavin, 2013). Our measure of self-
esteem also may not have functioned as a mediator because 
it is typically viewed as a trait measure. Future studies would 
benefit from a longitudinal design that uses more proximal 
measures of support and state or diabetes-specific measures 
of self-esteem.

Notwithstanding the inconclusive evidence on whether 
diabetes-specific support from friends is beneficial for youth, 
diabetes-specific support may be more beneficial when com-
ing from other sources than regular friends. For example, a 
multitude of studies have demonstrated the value of diabe-
tes-specific support for youth’s self-care when parents are 
the source of support (Berg et al., 2017). Further, the type 
of friend or peer that provides support may also play an 
important role in the effectiveness of diabetes-specific sup-
port. Intervention studies in different international settings 
show that diabetes-specific support from fellow patients (i.e., 
peers who also have T1D) can improve patients’ well-being 
and self-care (E. B. Fisher et al., 2012). Fellow patients 
have first-hand experience with T1D and may therefore be 
excellent providers of diabetes-specific support. Moreover, 
in contrast to the present study, diabetes-specific support 
from fellow patients is less likely to contribute to patients’ 
diabetes-specific distress, as fellow patients instill a sense 
of normalcy (Lambert & Keogh, 2015). The growth of 
social media platforms over the last two decades may play a 
prominent role in connecting fellow patients with each other, 
increasing opportunities to exchange diabetes-specific sup-
port (F. S. Malik et al., 2019; Sparud-Lundin et al., 2010). 
Finally, romantic partners may also be promising as a source 
of diabetes-specific support, given that they likely are more 
emotionally engaged when providing support and are better 
educated concerning diabetes self-care than friends (Morelli 
et al., 2015). However, research on this topic is scarce and 
more research is needed to further clarify the (potentially 
intertwined) role of peers, romantic partners, fellow patients, 
and parents, in the context of T1D (Van Vleet & Helgeson, 
2020).

Future directions

First, given the present findings, we deem it important for 
both researchers and clinicians to focus on whether youth are 
satisfied with the support they receive from friends in addi-
tion to noting how frequently they receive it (Newsom et al., 
2005). Second, evidence that diabetes-specific support from 
friends is beneficial for youth remains inconclusive. Some 
evidence suggest that non-directive and emotional diabetes-
specific friend support may be helpful, whereas diabetes-
specific support that is instrumental, directive, or less subtle 
may be less helpful and even harmful to some extent when 
coming from friends without T1D (Doe, 2018; Kowitt et al., 

2017; Mattacola, 2020; Pihlaskari et al., 2018). More studies 
investigating different subtypes of diabetes-specific friend 
support are needed, as well as more studies on romantic 
partners and fellow patients. Third, most studies have used 
the 28-item DSSQ-Friends questionnaire or an adaptation 
to assess diabetes-specific friend support (Bearman & La 
Greca, 2002), but research investigating the validity of this 
measure is lacking. This study demonstrates the importance 
of distinguishing the receipt and satisfaction subscales. Also, 
several technological advancements and changes in diabetes 
care have taken place since its original publication (Zimmer-
man et al., 2019). In addition, youth communicate more fre-
quently through social media channels. An updated measure 
of diabetes-specific friend support would have the potential 
to further advance this research field. Future studies should 
continue to investigate how diabetes-specific friend support 
and its domains can best be conceptualized and measured.

Study strengths and limitations

The following limitations should be taken into account when 
interpreting the results. First, our sample consisted of emerg-
ing adults between ages 17 and 28. Thus, our findings are 
limited to this particular age group. Previous research has 
shown that developmental age group can be an important 
moderating variable for associations between peers and 
patient outcomes (Raymaekers et al., 2017; Van Vleet & 
Helgeson, 2020). Hence, one should be cautious to general-
ize the present findings to adolescents. Relatedly, our sample 
consisted of Belgian youth who all spoke Dutch and were 
homogenous with respect to race. Further, the data of the 
present study comprise the fourth wave from a longitudinal 
study, and there was some drop-out with respect to the first 
wave. Participants who participated in the fourth wave were 
more likely to have lower HbA1c and were more likely to 
be female compared to wave 4 non-responders. Our sample 
may thus at best be representative of the Belgian popula-
tion, but the generalizability to other populations where 
ethnic diversity is more pronounced is limited. Finally, the 
cross-sectional nature of the present data prevents discuss-
ing directionality of effects among the variables of interest. 
Well-being and diabetes-functioning were considered out-
come measures. However, it is likely that youths’ well-being 
and diabetes-management may impact how youth appraise 
and perceive the support that they receive. Directional paths 
from well-being and functioning to peer relationships have 
been established in the present sample and in community 
samples (Meeus, 2016; Raymaekers et al., 2017, 2020).

In conclusion, receiving diabetes-specific support from 
friends was associated with more diabetes-specific distress, 
but not for youth who were satisfied with the received sup-
port. These results suggest that the degree of satisfaction 
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with support can be as important as the actual support that 
youth with T1D receive. When considering previous find-
ings together with ours, evidence that diabetes-specific sup-
port from friends is beneficial for youth with T1D remains 
inconclusive. Nevertheless, friends may be valuable for 
recipients’ well-being and diabetes-management when they 
provide support that is general (i.e., not diabetes-specific), 
emotional, and/or non-directive in nature, as suggested by 
previous studies (Helgeson et al., 2014; La Greca et al., 
1995; Raymaekers et al., 2017). It is clear that the role of 
peer support for youth with T1D is intricate and that more 
studies are needed to uncover the conditions under which 
peer support is helpful and unhelpful.

Compliance with ethical standards 

Human and animal rights and informed consent A total of 1450 
eligible participants were mailed a package including a questionnaire 
bundle and informed consent forms with detailed information about 
the study’s purpose and content. Parents provided consent for youth 
below 18 years. The Medical Ethics Committee and Social and Soci-
etal Ethics Committee of KU Leuven provided ethical approval (file 
number: S57299).
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