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Background: Distress is one of the most common negative emotions in parents of children and adolescents diagnosed with type
1 diabetes (T1D). Because of the differences in the developmental stages between children and adolescents with T1D and their
subsequent diabetes management needs, their parents may experience different levels of distress. This study aimed to compare
diabetes-specific distress between parents of children with T1D and parents of adolescents with T1D in China and explore the
associated factors.

Methods: A cross-sectional design was used. Parents of children (aged 8—12 years) and adolescents (aged 13—18 years) diagnosed
with T1D for >6 months were recruited online via social media. Using established online questionnaires, data were collected on
sociodemographic and T1D-related characteristics, diabetes-specific distress, anxiety symptoms, perceived stress, depressive
symptoms, and parent—child conflict. Hierarchical linear regression was conducted to explore the potential factors associated
with parental diabetes-specific distress.

Results: The final sample included 365 parents of children with T1D and 268 parents of adolescents with T1D. Notably, the parents
of children with T1D exhibited a higher level of diabetes-specific distress compared to the parents of adolescents with T1D
(p <0.001). Among the parents of children with T1D, higher parental diabetes-specific distress was associated with fathers
with 9 years or less of education, higher annual family income (>US$2857), higher levels of parental anxiety symptoms and
perceived stress, and children’s episodes of frequent hypoglycemia in the past 6 months (F=8.497, p <0.001, R* =0.433, adjusted
R*=0.382). Among the parents of adolescents with T1D, higher parental diabetes-specific distress was associated with fathers with
9 years or less of education and higher levels of parental anxiety symptoms and perceived stress (F =4.955, p <0.001, R*=0.385,
adjusted R*>=0.308).

Conclusions: The parents of children with T1D experienced higher levels of diabetes-specific distress than the parents of
adolescents with T1D in China. Fathers with 9 years or less of education and parents with more anxiety and perceived stress
were particularly affected in both groups; thus, interventions are warranted.
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1. Introduction

Type 1 diabetes (T1D) is a disease that requires lifelong insulin
therapy [1]. Its prevalence is increasing worldwide, especially in
children and adolescents [2]. Requisite intensive insulin ther-
apy, regular monitoring of blood glucose levels, and adherence
to a healthy lifestyle are imperative for individuals diagnosed
with TID [3]. The management of diabetes in children and
adolescents, unlike that in adults, necessitates patients’ reliance
on their parents, either entirely or partially [4]. Parents of
children/adolescents with T1D help deal with their offspring’s
daily diabetes-related tasks, face financial challenges, worry
about their offspring’s limited understanding of diabetes care
[5], and are uncertain about autonomous management [6],
blood glucose fluctuations, and diabetes complications in their
offspring [7].

Not surprisingly, psychological issues among the parents of
children and adolescents with T1D are common. A systematic
review of 2012 parents found that the prevalence of psycholog-
ical distress in this group ranged from 10% to 74% [8]. Notably,
parents report high levels of diabetes-specific distress related to
caring for a child with T1D [9]. Diabetes-specific distress can
refer to the negative emotions experienced by parents or guar-
dians of offspring with T1D [10]. Parental diabetes-specific
distress results in poorer mental health and problematic beha-
viors in children [8], which is an even stronger predictor of
children’s glycemic levels than children’s diabetes distress and
insulin pump use [11, 12]. Therefore, it is important to develop
targeted interventions to reduce parental diabetes-related
distress.

Previous studies have revealed that parental diabetes-
specific distress is correlated with lower parent’s education
levels [13], severe hypoglycemia, authoritarian parenting, less
emotional support [14], and more family conflict [5, 15]. Fur-
thermore, differences in shared T1D management responsibil-
ities at different developmental stages of children and
adolescents are likely to influence parental diabetes-specific
distress [4, 16]. For instance, for children with T1D, their par-
ents are primarily responsible for their dietary choices and daily
care; adolescents with T1D begin to develop more indepen-
dence in these areas [4]. Parents of adolescents with T1D
need to provide more oversight to prevent the deterioration
of glycemic control from insulin resistance [17].

In China, the prevalence rate of T1D among children and
adolescents aged 0—14 years has been estimated to be 4.21 per
100,000, with an increase of 2.3% per year from 2007 to 2017
[18]. Parents in China generally adopt authoritative or author-
itarian styles to encourage subordination and interdependent
behavior among their offspring [19], thereby playing a domi-
nant role in management. In contrast, Caucasian parents tend
to adopt authoritative styles, Black parents tend to be more
authoritarian, and Hispanic parents often exhibit more permis-
sive styles [20]. Considering the cultural context in China,
parental diabetes-specific distress needs to be discussed in
depth to support parents in adapting to their caregiver roles.
However, there is a lack of studies exploring parental diabetes-
specific distress and its associated factors in Chinese parents of
children and adolescents with T1D, except for one qualitative
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study that demonstrated the psychological stress experienced
by parents of children and adolescents with T1D [21].

As a psychological phenomenon, parental diabetes-specific
distress necessitates the use of accurate and reliable psycholog-
ical instruments for evaluation, which must account for the
developmental differences between children and adolescents.
The Problem Areas in Diabetes scales adapted for parents and
their children (P-PAID-C) [16] and for parents and their teens
(P-PAID-T) [22] have recently been proposed by the American
Diabetes Association (ADA) to effectively differentiate diabetes
distress—related components of parental care [3]. However,
only English, German, and Turkish versions of the scales exist
[23, 24].

To enable a culturally appropriate assessment of parental
diabetes-specific distress, we conducted cross-cultural adapta-
tion and psychometric validation of the P-PAID-C and P-
PAID-T scales, following Brislin’s translation model [25].
The adaptation and validation process of the instrument is
detailed in the Supporting Information (Instrument Adaptation
and Validation). The current study aims to compare the differ-
ences in parental diabetes-specific distress between parents of
children and parents of adolescents and to explore its associ-
ated factors. As aforementioned, the aspects of diabetes-specific
distress may differ between parents of children with T1D and
parents of adolescents with T1D. However, no studies have
directly compared the specific aspects or levels of diabetes-
specific distress between these two groups. Therefore, it is
hypothesized that the levels of personal regimen-specific dis-
tress, child regimen-specific distress, negative emotions, and
keeping up with chronic demands experienced by the two
groups may differ.

2. Methods

2.1. Participants and Procedure. In this study, a cross-sectional
design was adopted, employing a national sample. Data were
collected between September 2022 and September 2023. Elec-
tronic questionnaires containing a secure recruitment link were
delivered via the official accounts on WeChat (one of the most
popular social media platforms in China) of the Sinocare Dia-
betes Foundation, the Second Xiangya Hospital of Central
South University, and the First Affiliated Hospital of Xinjiang
Medical University (https://mp.weixin.qq.com/s/0vS80laKNI-
sEyT9ViZLpQ). These three accounts, with 50,000 followers
across the country, provided easy access to T1D patients.

The linked page consisted of four parts: study profile, inclu-
sion and exclusion criteria, informed consent, and a question-
naire QR. Considering the ideal division of diabetes
management roles across developmental stages [4], this study
defined children’s ages as 8—12 years and adolescents’ ages as
13-18 years. The inclusion criteria were (1) parents of a child/
adolescent with T1D; (2) children/adolescents are diagnosed
with T1D according to the standard World Health Organiza-
tion definition and; (3) under insulin therapy for at least
6 months to allow adaptation to living with the disease [26];
and (4) mandarin proficient. Parents were excluded if children/
adolescents had serious diabetes complications, including neu-
ropathy, kidney disease, eye disease, or amputation, or serious
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physical or psychiatric conditions, such as asthma, hyperten-
sion, untreated attention deficit hyperactivity disorder, or per-
vasive developmental disorder.

After conducting a self-check based on the inclusion crite-
ria, participants read and signed an informed consent form that
included details about the study’s purposes, procedures, and
duration. The participants were informed that their anonymity
and confidentiality were assured, that their participation was
voluntary, and that they could withdraw at any time. They then
scanned the QR code to respond to the questionnaires online.
Only one parent per child could participate the questionnaire
survey. The questionnaire was designed to ensure that every
question was completed before submission. The respondents
were compensated with 50 yuan (US$7.14) for their participa-
tion. Ethical clearance for the study was obtained from the
Ethics Committee of the Xiangya School of Nursing, Central
South University (E202394).

2.2. Measures. Diabetes-specific distress was evaluated using
the P-PAID-C and P-PAID-T scales, which are diabetes-
specific questionnaires with 16 items and 15 items, respectively.
Respondents rate how much each item has bothered them over
the previous month using a six-point Likert scale (1 =not a
problem, 6 =serious problem), with higher scores indicating
greater distress. Summary scores are computed as the sum of
the items divided by the number of items answered. The Cron-
bach’s alphas for the Chinese versions of the P-PAID-C and P-
PAID-T scales were both 0.97. Both scales included four
domains: negative emotions, keeping up with chronic demands,
personal regimen-specific distress, and child regimen-specific dis-
tress. The distress cutoff score of the P-PAID-T scale was deter-
mined to be 54 [22], and the cutoff score of the P-PAID-C scale
remains unclear. Considering the previous reporting experi-
ence from the literature based on population distribution
[16], the cutoft score can be deemed high or low if the total
score is 1 standard deviation (SD) above or below the mean
score.

Perceived stress was evaluated using the Perceived Stress
Scale [27]. The Chinese version of the Perceived Stress Scale
(CPSS) consists of 14 items and is scored on a five-point Likert
scale (0 =never, 4 =very often), with higher scores indicating
higher perceived stress levels [28]. The Cronbach’s alpha of the
CPSS is 0.78, and the cutoff score has been determined to be 26,
which indicates excessive stress [28].

Anxiety symptoms were evaluated using the Self-Rating
Anxiety Scale (SAS) [29]. The Chinese version consists of 20
items and is rated on a four-point Likert scale (1 =never or
occasionally, 4 = most of the time), with higher scores indicat-
ing greater anxiety [30]. The Cronbach’s alpha of the SAS is
0.89, and the standard score ranges are 25-49 (normal), 50-59
(mild anxiety symptoms), 60—69 (moderate anxiety symp-
toms), and 70-100 (severe anxiety symptoms) [31].

Depressive symptoms were evaluated using the Self-Rated
Depression Scale (SDS) [32]. The Chinese version consists of
20 items and is rated on a four-point Likert scale (1 = never or
occasionally, 4 = most of the time), with higher scores indicat-
ing more severe depressive symptoms [33]. The Cronbach’s
alpha of the SDS is 0.89, and the standard score ranges are

25-49 (normal), 50-59 (mild depressive symptoms), 60—69
(moderate depressive symptoms), and 70-100 (severe depres-
sive symptoms) [31].

Parent—child conflict was evaluated using the Family Envi-
ronment Scale [34]. The Chinese version of the Family Envi-
ronment Scale (CFES) has two subscales with 16 items [35].
The frequency scale is scored on a five-point Likert scale (1=
never, 5 = several times a day). The intensity scale is also scored
on a five-point Likert scale (1 = never, 5 = very intense). Higher
scores indicate a higher frequency and intensity of parent—child
conflict. The Cronbach’s alphas are 0.87 for the frequency scale
and 0.89 for the intensity scale [36].

Sociodemographic and T1D-related characteristics were
collected using a self-designed questionnaire developed by
the research team. The parents’ sociodemographic data
included relationship to offspring, ethnicity, age, education
level, family structure, and annual family income. Parental
education levels were categorized as 9 years or less, 10—12 years,
and more than 12 years. Family structure was categorized as a
two-parent household or a one-parent household. The socio-
demographic data of the children and adolescents included age
and sex. The T1D-related characteristics included family his-
tory of diabetes, diabetes duration, insulin pump therapy, the
most recent HbA1c value, and episodes of frequent hypoglyce-
mia and diabetic ketoacidosis (DKA) in the past 6 months.
Frequent hypoglycemia was defined as approximately two to
four times per week or more [37].

2.3. Statistical Analysis. According to the sample-to-variable
ratio rule [38], a minimum observation-to-variable ratio of 20:1
was preferred. With 19 predictors, a sample size of 190-380
participants was needed. Considering that 16% of the online
questionnaires were invalid [39], the sample size ranges for the
parents of children with T1D and the parents of adolescents
with T1D in this study were 227-453, respectively.

All statistical analyses were conducted and double-checked
by two researchers using SPSS 27.0. Continuous variables are
presented as mean and SD. Categorical variables are presented
as frequencies and percentages. Since the Kolmogorov—
Smirnov tests indicated nonnormality for continuous variables,
Wilcoxon rank-sum tests were used for group comparisons.
First, Spearman correlation analysis was performed to analyze
the correlations among continuous variables, such as parental
anxiety symptoms, perceived stress, depressive symptoms,
parent—child conflict, and diabetes-specific distress. Second,
the Kruskal-Wallis test and Mann—Whitney U test were used
for univariate analysis of the associations between parental
diabetes-specific distress and potential categorical influencing
factors. Multiple linear regression models with stepwise meth-
ods were then carried out to determine whether parental
diabetes-specific distress was associated with the independent
variables. Finally, a forced-entry, a priori, three-level, hierarchi-
cal linear regression analysis was used to analyze the risk factors
of diabetes-specific distress in both parents of children with
T1D and parents of adolescents with T1D. Parent demographic
variables were obtained in Model 1. Model 2 predicts off-
spring’s demographic and clinical variables based on Model
1. Model 3 predicts psychological symptoms in parents based
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TasLE 1: Sociodemographics of parents of children with type 1 diabetes (T1D) (n=365) and adolescents with T1D (n=268).
Parents of children with T1D Parents of adolescents with T1D
Variable
M (SD) or n (%) P’ M (SD) or n (%) P’
Relationship to children/adolescents — 0.016* — 0.882

Father 199 (54.52%)
Mother 166 (45.48%)
Ethnicity —
Han 353 (96.71%)
Other 12 (3.29%)
Father’s age 37.82 (5.96)
<44 314 (86.03%)
45-59 49 (13.42%)
>60 2 (0.55%)
Father’s education level —
<9 years 80 (21.92%)
10-12 years 62 (16.99%)
>12 years 223 (61.09%)
Mother’s age 36.35 (5.63)
<44 331 (90.69%)
45-59 33 (9.04%)
>60 1 (0.27%)
Mother’s education level —
<9 years 64 (17.53%)
10-12 years 86 (23.56%)
>12 years 215 (58.91%)
Annual family income (US$)® —
<2857 23 (6.30%)
2857 to <5714 60 (16.44%)
5714 to <8571 49 (13.42%)
8571 to <11,429 52 (14.25%)
11,429 to <14,286 73 (20.00%)
>14,286 108 (29.59%)

— 158 (58.96%) —
— 110 (41.04%) —

0.125 — 0.111
— 256 (95.52%) —
— 12 (5.48%) —

0.719 42.61 (5.52) 0.039*

— 173 (64.55%) —
— 92 (34.33%) —
— 3 (1.12%) —
0.237 — 0.018*
— 74 (27.61%) —
— 64 (23.88%) —
— 130 (48.51%) —
0.725 40.94 (5.35) 0.040*
— 203 (75.75%) —
— 63 (23.50%) —
— 2 (0.75%) —
0.352 — 0.347
— 67 (25.00%) —
— 77 (28.73%) —
— 124 (46.27%) —
0.024* — 0.749
— 23 (8.58%) —
— 40 (14.93%) —
— 39 (14.55%) —
— 43 (16.04%) —
— 51 (19.03%) —
— 72 (26.87%) —

Abbreviations: M, mean; SD, standard deviation.

*Kruskal-Wallis test, Mann—Whitney U test.

®1 dollar ~7 yuan; the annual family incomes in Chinese yuan are <20,000,
*p <0.05.

on Model 2. Bootstrapping with 10,000 resamples was used to
generate the accelerated bias and the corrected 95% confidence
intervals (95% CI) and associated p-values for all inferential
tests. Variance inflation factors (VIFs) were used to assess
potential multicollinearity among predictors in the full model.
Statistical significance was defined as a two-sided p-value of less
than 0.05.

3. Results

3.1. Sample Description. In total, 425 parents of children with
T1D and 295 parents of adolescents with T1D were enrolled.
Sixty parents of children with T1D (14.12%) and 27 parents of
adolescents with T1D (9.15%) were excluded because of invalid
questionnaires. The analyzed sample included 365 parents of
children with T1D (age range 20-60 years; M=37.11, SD=
5.63) and 268 parents of adolescents with T1D (age range
30-56 years; M =41.53, SD =4.69). For the parents of both

20,000—40,000, 40,000—-60,000, 60,000-80,000, 80,000—100,000, and >100,000.

children with T1D and adolescents with T1D, most were
Han Chinese (96.71%, 353/365, and 95.52%, 256/268, respec-
tively), and approximately half of the respondents were fathers
(54.52%, 199/365, and 58.96%, 158/268, respectively). Regard-
ing offspring, 64.11% of the children with T1D (234/365) and
61.57% of the adolescents with T1D (165/268) had a family
history of diabetes. Clinically, 87.67% of the children with T1D
(320/365) and 91.42% of the adolescents with T1D (245/268)
did not use insulin pump therapy. In terms of HbAlc, 60.27%
of the children with T1D (220/365) and 62.69% of the adoles-
cents with T1D (168/268) did not meet the HbAlc target
(HbA1lc <7.5%) [40]. The sociodemographic and T1D-related
characteristics are shown in Tables 1 and 2.

3.2. Comparison of Diabetes-Specific Distress Between the
Parents of Children With T1D and the Parents of Adolescents
With T1D. The mean total score of the P-PAID-C scale was
66.57 (SD=18.46) with a range from 16-96, and the mean



Pediatric Diabetes

TasLE 2: Sociodemographic and type 1 diabetes (T1D)-related characteristics of children with T1D (1 =365) and adolescents with T1D (1 =268).

Children with T1D Adolescents with T1D
Variable
M (SD) or n (%) P’ M (SD) or n (%) P’
Age (years) 9.84 (1.46) — 15.41 (1.69) —
Sex — 0.901 — 0.566
Male 252 (69.04%) — 190 (70.90%) —
Female 113 (31.96%) — 78 (29.10%) —
Family history of diabetes 234 (64.11%) 0.004** 165 (61.57%) 0.021*
Diabetes duration — 0.417 — 0.409
6 months to <1 year 22 (6.03%) — 47 (17.54%) —
1 year to <5 years 297 (81.37%) — 165 (61.57%) —
>5 years 46 (12.60%) — 56 (20.89%) —
Insulin pump therapy — 0.030* — 0.097
Yes 45 (12.33%) — 23 (8.58%) —
No 320 (87.67%) — 245 (91.42%) —
HbAlc 8.43 (2.63) 0.007** 8.51 (2.68) 0.010*
Meet the target 145 (39.73%) — 100 (37.31%) —
Do not meet the target 220 (60.27%) — 168 (62.69%) —
Metabolic complications, past 6 months — — — —
Frequent hypoglycemia 310 (84.93%) 0.032* 230 (85.82%) 0.016*
DKA 189 (51.78%) <0.001%** 137 (51.12%) 0.001**

Abbreviations: M, mean; SD, standard deviation.
“Kruskal-Wallis test, Mann—Whitney U test.

*p <0.05.

**p <0.01.

**p <0.001.

TasLE 3: Diabetes-specific distress scores between parents of children with type 1 diabetes (T1D) and parents of adolescents with T1D (mean

+ SD).

Parental diabetes-specific distress® Parents of children with T1D Parents of adolescents with T1D z °
Total score 66.57 -18.46 59.68 +17.52 — —
Summary score 416£1.15 397+1.17 —2.605 0.009**
Personal regimen-specific distress 411+1.25 3.92+1.27 —2.496 0.013*
Child regimen-specific distress 4.00£1.26 3.80£1.27 —2.857 0.004**
Negative emotions 4.324+1.20 413+1.19 —2.647 0.008**
Keeping up with chronic demands 4.13+1.30 3.96+1.28 —2.083 0.037*

Abbreviation: SD, standard deviation.

“Measured by the P-PAID-C scale for parents of children with T1D and the P-PAID-T scale for parents of adolescents with T1D.

PMann-Whitney U test.
*p <0.05.
**p <0.01.

summary score was 4.16 (SD =1.15). The mean score of the
Chinese version of the P-PAID-T scale was 59.68 (SD=
17.52), ranging from 15 to 90, and the mean summary score
was 3.97 (SD =1.17). Notably, 70.15% of the parents of ado-
lescents with T1D (188/268) had higher scores than the cutoff
value, and 57.81% (211/365) of the parents of children with
T1D reported distress levels of at least 1 SD above the mean of
the study sample. The parents of children with T1D had
higher levels of diabetes-specific distress than the parents of
adolescents with T1D (p <0.01). Moreover, the parents of
children with T1D had higher scores in all domains than
the parents of adolescents with T1D (p <0.05), with the high-
est mean score reported in the domain of negative emotions.

The detailed diabetes-specific distress scores of the parents are
displayed in Table 3.

3.3. Associations Between Sociodemographics, T1D-Related
Characteristics, and Diabetes-Specific Distress. Regarding the
parents of children with T1D, fathers experienced more
diabetes-specific distress than mothers (p = 0.016). Moreover,
higher parental diabetes-specific distress was associated with
higher annual family income (p = 0.024), family history of dia-
betes (p = 0.004), children not using an insulin pump (p = 0.03),
not meeting the HbA1c target (p = 0.007), and more episodes
of frequent hypoglycemia (p = 0.032) and DKA (p<0.001) in
the previous 6 months.
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TaBLE 4: Intercorrelations for study variables.
Parental diabetes-specific distress
Variable Parents of children with T1D Parents of adolescents with T1D

M (SD) or n (%)

r M (SD) or n (%) r*

58.95 (13.54)
Normal 84 (23.01%)
Mild 74 (20.27%)

Anxiety symptoms

Moderate 122 (33.43%)
Severe 85 (23.29%)
Perceived stress 28.27 (5.05)
Excessive stress 307 (84.11%)
Depressive symptoms 59.42 (9.66)
Normal 55 (15.07%)
Mild 55 (15.07%)
Moderate 225 (61.64%)
Severe 30 (8.22%)
Parent—child conflict 41.05 (16.04)
Children/adolescents’ HbAlc 8.43 (2.63)

0.592%" 57.81 (14.52) 0.463***
— 73 (27.24%) —
— 43 (16.04%) —
— 98 (36.57%) —
— 54 (20.15%) —

0.26* 28.29 (5.65) 0.194**
— 229 (85.45%) —

0.304%" 58.66 (10.21) 0.207+%*
— 43 (16.04%) —
— 54 (20.15%) —
— 150 (55.97%) —
— 21 (7.84%) —

0.285%" 39.35 (17.04) 0.233%%

0.132* 8.51 (2.68) 0.169**

Abbreviations: M, mean; SD, standard deviation; T1D, type 1 diabetes.
“Spearman’s correlation coefficient.

*p <0.05.

**p <0.01.

%5 <0.001.

Regarding the parents of adolescents with T1D, higher
parental diabetes-specific distress was associated with older
age of fathers (p=0.039) and mothers (p=0.040), father’s
lower education level (p=0.018), family history of diabetes
(p=0.021), adolescents not meeting the HbAlc target
(p=0.01), and more episodes of frequent hypoglycemia
(p=0.016) and DKA (p<0.001) in the previous 6 months.
Detailed results are shown in Tables 1 and 2.

3.4. Correlations Between Anxiety Symptoms, Perceived
Stress, Depressive Symptoms, Parent—Child Conflict, HbAlc
in Children and Adolescents, and Diabetes-Specific Distress.
Parental anxiety symptoms, perceived stress, depressive symp-
toms, parent—child conflict, and HbAlc in children and ado-
lescents were all positively associated with diabetes-specific
distress in the parents of children with T1D and the parents
of adolescents with T1D (p <0.05). Detailed correlations are
displayed in Table 4.

3.5. Hierarchical Regression Models of Parental Diabetes-
Specific Distress. For the parents of children with T1D, in
Model 3 (F=8.497, p <0.001, R*=0.433, adjusted R*=
0.382), higher annual family income (>US$2857), more paren-
tal anxiety symptoms and perceived stress, and children’s
higher frequency of hypoglycemia in the previous 6 months
(f = 0.091-0.614, p < 0.05) were associated with higher levels
of diabetes-specific distress. In addition, fathers with more than
12 years of education (f =—0.141, p < 0.05) were associated
with lower levels of diabetes-specific distress. The Model
3 results are shown in Table 5.

As for the parents of adolescents with T1D, in Model 3
(F=4.955,p <0.001, R*=0.385, adjusted R*=0.308), more
parental anxiety symptoms and perceived stress (f =

0.137-0.491, p < 0.05) were associated with higher levels of
diabetes-specific distress. Furthermore, fathers with more than
9 years of education (f =—0.303 to approximately —0.215,
p < 0.01) were associated with lower levels of diabetes-specific
distress. The VIF values for all the included variables were less
than 10, implying that there were no signs of multicollinearity.
Model 3 results are shown in Table 5.

4. Discussion

This study advances the literature by comparing parental
diabetes-specific distress between parents of children with
T1D and parents of adolescents with T1D at different develop-
mental stages, using validated specific instruments, and further
exploring the associated factors within a diverse population
sample from 26 provinces in China. Compared to the parents
of adolescents with T1D, the parents of children with T1D
exhibited higher diabetes-specific distress overall and across
all four domains. Higher family incomes and children’s epi-
sodes of frequent hypoglycemia significantly affected the par-
ents of children with T1D. Fathers with 9 years of education or
less, as well as parents with higher levels of anxiety symptoms
and perceived stress, were more likely to report higher diabetes-
specific distress in both groups.

In this study, 57.81% of parents of children with T1D and
70.15% of parents of adolescents with T1D reported high levels
of diabetes-specific distress; however, rates in the United States
have been found to be 45% for parents of children with T1D
and 60% for parents of adolescents with T1D [9]. Traditional
cultural norms in different countries may explain this differ-
ence. Compared to Western countries, Chinese parents often
feel a greater sense of responsibility and worry about their
children facing difficulties in school, finding a job, and securing
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TasLE 5: Hierarchical regression analysis for diabetes-specific distress in parents of children with type 1 diabetes (T1D) (n = 365) and parents

of adolescents with T1D (n=268).

Diabetes-specific distress in parents of

Diabetes-specific distress in parents

Variable children with T1D of adolescents with T1D
p (95 % CI) P p (95 % CI) p
Parental characteristics — — — —
Father’s education level — — — —
<9 years Reference — — —
10-12 years 0.023 (—4.232; 6.492) 0.679 —0.215 (—14.572; —3.080) 0.003**
>12 years —0.141 (—10.139; —0.508) 0.030* —0.303 (—16.365; —4.851) <0.001***
Annual family income (US$) — — — —
<2857 Reference — — —
2857 to <5714 0.162 (0.724; 15.347) 0.031* — —
5714 to <8571 0.043 (—5.169; 9.788) 0.544 — —
8571 to <11,429 0.171 (1.490; 16.536) 0.019* — —
11,429 to < 14,286 0.189 (1.654; 15.773) 0.016* — —
>14,286 — — — —
Anxiety symptoms — — — —
Normal Reference — — —
Mild 0.177 (2.388; 13.802) 0.006** 0.135 (—0.656; 13.520) 0.075
Moderate 0.386 (9.407; 20.762) <0.001%** 0.220 (1.122; 14.884) 0.023*
Severe 0.614 (20.475; 33.069) <0.001%** 0.491 (14.053; 28.785) <0.001***
Perceived stress — — — —
Normal Reference — — —
Excessive stress 0.101 (0.454; 9.694) 0.031* 0.190 (3.817; 15.010) 0.001**
Children/adolescents’ characteristics — — — —
Frequent hypoglycemia, past 6 months — — — —
No Reference — — —
Yes 0.091 (0.120; 9.310) 0.044* — —
Abbreviation: f3, standardized coefficients.
*p <0.05.
**p <0.01.
*p <0.001.

a spouse. They also experience shame, fear, and guilt stemming
from societal stigma [41], which may contribute to higher levels
of parental diabetes-specific distress. More specifically, in
China, parents of children with T1D had higher levels of
diabetes-specific distress than the parents of adolescents with
T1D. It is possible that adolescents with T1D possess a certain
level of autonomy in managing their illness [4], allowing their
parents to gradually diminish their dominant role in the care-
giving process and experience fewer worries.

In terms of associated factors, our results surprisingly indi-
cated that, contrary to previous findings in Singapore [13] and
the United States [16], higher annual family income was asso-
ciated with higher diabetes-specific distress in parents of chil-
dren with T1D. Given the labor market mismatch [42] and
intense competition for personnel [43] in China, high-income
parents may experience more work-related stress and may lack
the emotional reserves or time to adequately care for children
with T1D [44]. This can lead to feelings of guilt and worry
about their children’s condition, resulting in higher parental
diabetes-specific distress. Regarding clinical factors, among the
parents of children with T1D, a higher frequency of hypogly-
cemia in the previous 6 months was associated with higher

parental diabetes-specific distress. This finding is aligned with
a previous systematic review of 1895 parents of children/ado-
lescents with T1D across six countries [45]. The emotional
burden of managing frequent hypoglycemia in children with
T1D can lead to feelings of guilt, worry, and helplessness [45],
leading to higher diabetes-specific distress.

Despite the disparities in the associated factors of diabetes-
specific distress between the parents of children with T1D and
the parents of adolescents with T1D, there were still some
shared factors, such as father’s education level, anxiety symp-
toms, and perceived stress. Consistent with a previous study in
Singapore [13], fathers having 9 years or less of education
reported higher diabetes-specific distress. Less-educated par-
ents often have less knowledge and social support to manage
complex tasks related to their offspring’s disease [46]. They
may feel overwhelmed by T1D management and may experi-
ence higher diabetes-specific distress. Regarding psychological
indicators, our study found that parental diabetes-specific dis-
tress exhibited a moderate association with perceived stress and
a stronger correlation with anxiety symptoms. Previous evi-
dence has shown that parental stress and anxiety symptoms
are linked to increased pediatric parenting stress and lower self-



efficacy in diabetes care for offspring [47], which may contrib-
ute to parental diabetes-specific distress.

Although not statistically significant in the regression
model, some factors were noteworthy. We found that fathers
experienced higher diabetes-specific distress than mothers in
the parents of children with T1D. This finding diverges from
previous studies in that mothers experienced more emotional
distress [48] and greater feelings of helplessness than fathers
[49]. The observed differences may be due to data collection
during the stay-home policy during the COVID-19 pandemic,
when fathers were more likely to be involved in their children’s
disease management. As for other clinical factors, consistent
with previous studies in the United States, the use of insulin
pumps in children was inversely associated with parental
diabetes-specific distress [11]. However, in the regression
model, this study failed to identify a negative association
between insulin pump use and parental diabetes-specific dis-
tress. This may be related to the low proportion of insulin
pump use in the study population (12.33%). Only 15.21% of
children and adolescents with T1D in China are regular users
of insulin pumps [50], compared to 67.5% in the United
States [11].

Several limitations of this study should also be acknowl-
edged. First, the sample was limited to families who actively
engaged with social media, which may impede the generaliz-
ability of the findings. Second, the evidence was based on cross-
sectional data, including self-reported HbA1c values, which did
not allow for the examination of time series revisions. Third,
the study focused solely on the psychological profiles of the
parents, which could introduce bias, as the psychological fac-
tors of their offspring may also affect parental diabetes-specific
distress.

This study has both clinical and research implications.
First, fathers with 9 years or less of education and parents in
high-income families may have more emotional support needs,
such as reducing anxiety and perceived stress or helping par-
ents cope with their distress. Second, our findings suggest that
education on preventing hypoglycemia may enhance the psy-
chological well-being of parents. Third, future longitudinal
studies are needed to establish a causal relationship between
sociodemographic and T1D-related characteristics and paren-
tal diabetes-specific distress. Finally, investigating whether
diabetes-specific distress in children and adolescents with
T1D has an interdependent relationship with parental
diabetes-specific distress is warranted.

5. Conclusion

In China, the parents of children with T1D exhibited higher
diabetes-specific distress compared to those of adolescents with
T1D, using validated specific instruments. Clinicians should
note that high family incomes and children’s episodes of fre-
quent hypoglycemia significantly affected the parents of chil-
dren with T1D and that fathers with 9 years or less of education
were particularly affected in both groups. Interventions to
reduce anxiety and perceived stress are warranted to reduce
parental diabetes-specific distress.
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