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Abstract

in patients with T1DM.

regression analyses.

Background Individuals with type 1 diabetes (T1DM) may experience sleep problems, usually due to low blood
sugar levels during sleep or performance of blood sugar management (e.g., blood sugar monitoring). This study
aimed to identify the disease-related characteristics, psychosocial aspects, and related factors underlying sleep quality

Methods This study employed a descriptive research design. The participants were 159 individuals with T1DM who
completed online questionnaires. The data were analyzed using descriptive statistics, correlations, and multiple

Results The average score for depression in T1DM patients was 23.77 (SD 5.31), and sleep quality received a score

of 4.58 (SD 3.22). Depression was positively correlated with sleep quality and negatively correlated with the total
resilience score. The factors linked to depression in T1DM patients were duration of disease, sleep latency, sleep dura-
tion, sleep disturbance, and resilience-acceptance of self and life sub-factors, with an explanatory power of 44.4% for
the depression variance. The associated factors with sleep quality in TIDM patients were complications, resilience-
personal competence sub-factors, and depression, with an explanatory power of 37.4% for sleep quality variance.

Conclusions The results of this study suggest that to improve sleep quality in patients with TIDM, it is necessary to
develop and support disease management to prevent complications and implement interventions for improving
resilience and reducing negative emotions such as depression.

Keywords Type 1 diabetes, Sleep quality, Depression, Resilience

Introduction

Type 1 diabetes mellitus (T1DM) is an autoimmune con-
dition resulting from the destruction of pancreatic beta
cells [1]. T1IDM is one of the most common chronic dis-
eases in youth [2]. T1DM requires continuous adaptation
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and management, a complex and challenging process
that includes diet management, exercise, insulin injec-
tions, and monitoring of blood glucose levels [3].
Individuals with T1DM, who usually undergo disease
management throughout the rest of their lives, may expe-
rience psychosocial stress in managing their disease [4].
The incidence of psychosocial problems in children with
T1DM was 55.9% higher than that in children without
the disease. Specifically, irritation was the highest (38.1
%), followed by depression (36.9%) and anxiety (32.1%)
[5]. Among the psychosocial problems experienced by
individuals with T1DM, depression is one of the most
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common mental disorders [6]. While depression in indi-
viduals with T1DM can be associated with several fac-
tors, it has been associated with severe hypoglycemia,
hospitalization due to complications, and poor quality of
life [7].

For individuals with T1DM, managing psychosocial
aspects, such as depression, is necessary. Although sev-
eral studies have targeted children and adolescents due
to the nature of T1DM, few studies in South Korea have
targeted adults who need to manage the disease indepen-
dently. TIDM is a lifelong disease, and its management
requires treatment givers to pay attention to depression
in adults with social lives. Therefore, it is necessary to (1)
investigate depression levels in individuals with T1DM,
as this is a representative psychological aspect, and (2)
identify the related factors of this psychological aspect.

Individuals with T1DM face another easily-overlooked
but important physical problem—sleep quality. Sleep is
essential for activating bodily functions and maintaining
good health. Poor sleep quality can cause fatigue, poor
memory and concentration, restlessness, and anxiety,
thus affecting the quality of life [8]. Furthermore, sleep
can significantly affect overall health. Sleep deprivation in
adults can increase the risks of developing cardiovascu-
lar disease, diabetes, obesity, cancer, hypertension, dys-
lipidemia, and physical stress; impair the immune system
and coping abilities; directly or indirectly affect mortality
[9]. In a study targeting general adults, sleep quality was
low when depression was high [10]. Moreover, a study on
adolescents found that sleep deprivation is more likely to
lead to the development of a major depressive disorder
[11]. Thus, sleep is associated with health and is closely
related to health, even in adults.

Along with research on healthy adults, research has
also examined the sleep quality of those suffering from
diseases that can cause sleep disturbances; these include
patients undergoing hemodialysis and those receiv-
ing treatment for stroke and asthma [12-14]. Research
on T1IDM has reported hyperglycemia, hypoglycemia,
sleep disturbances caused by glucose fluctuations, and
sleep problems [15, 16]. Poor sleep quality has also been
reported in children and adolescents with TIDM [17,
18]. Sleep deprivation has been reported in nearly half
of examined children and up to 77% of examined adoles-
cents with T1IDM [19-21]. Sleep plays an important role
in managing the disease, as sleep disturbances and night-
time sleep duration or quality fluctuations are associated
with inadequate lifelong management of T1IDM [22, 23].
T1DM management is closely related to sleep, as higher
sleep variability influences poor blood sugar control in
individuals with T1IDM [24]. Specifically, it is important
to focus on and intervene in the sleep quality of adults
with T1IDM, as early intervention may be necessary
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for successfully managing the condition of adults who
actively participate in socioeconomic activities [9]. Resil-
ience in people with diabetes has been described as the
ability to achieve health and psychosocial outcomes,
despite the numerous difficulties associated with living
with and managing diabetes [25]. Resilience is a positive
asset that can offset negative aspects (e.g., depression
and sleep disturbances) related to TIDM disease man-
agement. Resilience can be considered a factor affecting
depression and sleep in individuals with T1DM, as it is
a positive adaptive response to stressful situations and
represents a mechanism for overcoming difficult experi-
ences [26]. It has been reported that resilience in adoles-
cents with T1IDM reduces negative emotions associated
with diabetes, increases self-efficacy behaviors in dia-
betes management, and promotes metabolic regulation
[27]. Therefore, this study aimed to examine the effects
of general and disease-related characteristics, including
resilience, on depression and sleep in adults with TIDM.
Furthermore, we aimed to provide basic data for the
development of depression- and sleep-related interven-
tions for individuals with TIDM.

Materials and methods

This cross-sectional descriptive study aimed to identify
the associated factors with depression and sleep quality
in T1DM patients.

Participants

The study participants were patients with TIDM who
were enrolled as members of a TIDM online commu-
nity. The participant selection criteria were as follows:
diagnosed with T1DM for more than one year, managed
diabetes at home, and could voluntarily access the survey
URL to read and respond to the survey. Furthermore, the
participant exclusion criteria were as follows: any mental
or neurological disease, any participation in any depres-
sion and sleep quality improvement programs, and any
hospitalization due to complications during the data col-
lection period.

The optimal study sample size was calculated using
the sample size calculation program G Power 3.1.9.4 [28]
to determine the minimum sample size for performing
multiple linear regression with the following parameters:
ten characteristic variables of participants as independ-
ent variables (age, sex, religion, job, duration of disease,
complications, education of diabetes, experience of dia-
betes camp, source of diabetes information, and HbA1c).
Two variables of either sleep quality or depression and
resilience, as well as a two-sided significance level (a) of
0.05, a statistical power (1-f) of 0.90, and a median effect
size (f2) of 0.15 [29]. A total of 157 participants were
required. Efforts were made to avoid a potential selection
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bias during participant recruitment. Finally, 159 partici-
pants participated in this study.

Assessments

Characteristics of the Participants

Age, sex, religion, job, duration of disease, presence or
absence of T1DM complications (macrovascular and
microvascular), education about diabetes, the experi-
ence of diabetes camp, source of diabetes information,
and HbAlc values (recently measured within the last
three months) were the characteristics of the study par-
ticipants. Age and duration of disease were calculated
by subtracting the year of birth and the diagnosis year,
respectively, from the year of data collection; for HbAlc
(%), only the value was provided in numbers. Sex, a
categorical variable, required a response of “male” or
“female,” and religion, job, presence or absence of TIDM
complications, education about diabetes, and experience
of diabetes camp required a response of “yes” or “no”
The source of diabetes information was checked as “per-
sonal” if it was found through the Internet, books, or in
person, and “expert” if it was received through education
from experts (e.g., doctors or nurses in hospitals or pub-
lic health centers).

Depression

Depression is a common and serious medical illness that
negatively affects how individuals feel, think, and act [30].
Depression was measured using the Center for Epide-
miologic Studies Depression Scale (CES-D) developed by
Radloff to evaluate depressive symptoms [31]. Cho and
Kim validated this scale in Korean, and its items meas-
ured depression symptoms experienced during the past
seven days [32]. The CES-D includes 20 items that evalu-
ate the following depressive symptoms: depressive emo-
tions, positive emotions, interpersonal relationships, and
physical deterioration. The items were ranged as follows
on a 4-point Likert scale: “Rarely or None of the Time
(Less than 1 Day)” = 1 point, “Some or a Little of the
Time (1-2 Days)” = 2 points, “Occasionally or a Moder-
ate Amount of Time (3-4) Days)” = 3 points, and “Most
or All of the Time (5-7 Days)” = 4 points. Among these,
positive items (5, 10, and 15) were converted in reverse
when calculating the scores. The total score ranged from
0 to 60, with higher scores indicating more severe depres-
sive symptoms. The tool’s reliability was determined to be
as follows at various times: a Cronbach’s a of .85 for the
Radloff tool [31], a Cronbach’s « of .89~.93 for the Korean
version by Cho and Kim [32], and .764 in this study.

Sleep Quality
Sleep quality was defined as an individual’s satisfaction
with personal sleep experience; this factor incorporates
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aspects of sleep initiation, sleep retention, sleep quan-
tity, and freshness in wakefulness [33]. Sleep quality
was measured using the Pittsburgh Sleep Quality Index
(PSQI) and validated in Korea by Choi et al. [34, 35].
This scale is a self-report questionnaire that measures
the past month’s sleep quality and degree of discom-
fort while sleeping. The four questions dealt with the
time of going to bed, time taken to fall asleep, time of
waking up, and duration of actual sleep. Furthermore,
other questions dealt with various factors occurring
during sleep, frequency of taking sleeping pills, and fre-
quency of work interruption. The tool scored 0 points
for “not during the past month,” 1 point for “less than
once a week,” 2 points for “once or twice a week,” and 3
points for “three or more times a week.” The final ques-
tion on perceptual sleep quality was scored on a scale
as follows: 0 points for “very good,” 1 point “for fairly
good,” 2 points for “fairly bad,” and 3 points for “very
bad” These raw scores were divided into seven compo-
nents (sleep quality, sleep latency, sleep duration, habit-
ual sleep efficiency, sleep disturbance, use of sleeping
medication, and daytime dysfunction); each component
scored from 0 to 3 points. The sum of the seven com-
ponents is called the global PSQI score, which ranges
from 0 points (no sleep problems) to 21 points (severe
sleep disturbances). Based on a global PSQI score of
5, a score of less than 5 indicates that the scorer is a
good sleeper and a score of 5 or more indicates that the
scorer is a poor sleeper. The tool’s reliability was as fol-
lows at various times: a Cronbach’s a of .83 at the time
of its development [34], a Cronbach’s a of .782 for the
Korean version [35], and a Cronbach’s a of .777 for the
current study.

Resilience

Resilience is the process of adapting well to adversity,
trauma, tragedy, threats, or serious stressors [36]. The
resilience scale was developed by Wagnild and Young
and developed in the Korean version [37]. The tool
consisted of 25 items, including 17 on personal com-
petence and 8 on acceptance of self and life; these fac-
tors formed two sub-factors. Scores were measured on
a 7-point Likert scale (range: 1 point for “disagree” to
7 points for “agree”). The total score ranged from 25
to 175, with higher scores indicating higher resilience,
below 121 indicating low resilience, between 121 and
145 indicating moderate resilience, and a score exceed-
ing 145 indicating moderately high to high resilience.
Regarding reliability, a Cronbach’s alpha of .85 was
reported by Wagnild and Young at the time of devel-
opment [37]; the current study reported a Cronbach’s
alpha of .942.
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Ethical considerations

The study participants were informed about the study
purpose and procedures, their participation-related
rights, and their guaranteed anonymity. Furthermore,
only individuals who read the online consent form that
included a study description and voluntarily consented to
participate could participate in the survey.

Setting and data collection

The data was collected from one online community
(https://cafe.naver.com/dmtypel) of T1DM patients in
Korea. The participants visited the community website,
read the participant recruitment instructions, and volun-
tarily accessed the survey URL through mobile or web to
participate in the study. Only T1IDM patients could join
this online community. When signing up for an online
community, the patient’s real name, date of birth, phone
number, e-mail address, home address, and treatment
hospital must be entered as personal information.

Data were collected through an online survey from
August 3 to 14, 2020. The researchers explained the study
purpose and procedures to the managers of the TIDM
online communities and asked them to cooperate and get
consent from T1DM patients. Participant recruitment-
related information (purpose, procedure, participation
method, rewards, etc.) regarding the online survey was
posted on the TIDM online community website. To give
coupons to patients as a reward, a phone number was
written on the questionnaire, and after data collection,
the cafe keeper was asked to check whether the patient
was a member of the cafe. Data were collected from 159
T1DM patients.

Bias and sensitivity analysis

As this study was cross-sectional, it was difficult to iden-
tify and measure potential confounding factors in the
cohort design. Nevertheless, in this study, to control for
potential confounding variables, variables that can affect
the outcome variables and the characteristics of partici-
pants were identified, and multiple regression analysis
was conducted to confirm whether the confounding vari-
ables affected the outcome variables. In the regression
analysis, only significant explanatory variables in the uni-
variate analysis were entered into the model. According
to the F probability distribution, a variable was entered
into the model when the significance level of the F value
was less than .05 and was removed when the significance
level was greater than .10. The cut-off for statistical sig-
nificance in the present study was p <.05.

Statistical analysis
The collected data were analyzed using the SPSS Statis-
tics software (version 25.0; SPSS, IBM, New York, USA).
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One missing data in the duration of the disease was
treated as a mean imputation. The participant character-
istics were analyzed using frequency, percentage, mean,
and standard deviation. Depression, sleep quality, and
resilience were analyzed using mean, standard deviation,
and range through descriptive statistics. The differences
in depression and sleep quality, which were outcome var-
iables according to participant characteristics, were ana-
lyzed using an independent t-test and one-way ANOVA.
A post-hoc analysis was performed using Scheffe’s test.
Correlations among sleep quality, resilience, and depres-
sion in T1IDM patients were analyzed using Pearson’s
correlation. Associated factors with depression and sleep
quality in TIDM patients were identified using stepwise
multiple regression.

Results

Characteristics of the participants

The study participants comprised 159 T1DM patients
aged 32.29 (SD 9.89) years, including 108 (67.9%) females;
out of the total recruited participants, 127 (79.9%) were
working, and 114 (71.7%) were non-religious. The aver-
age duration of the disease was 12.88 (SD 8.23) years,
and 37 (23.3%) complications were reported. The average
HbA1lc level measured recently was 7.21 (SD 1.27%), and
46 participants (28.9%) had an HbAlc level of 8.0% or
higher. The average duration of the disease was 12.88 (SD
8.23) years, and 37 (23.3%) complications were reported.
While 144 (90.6%) participants received education on
diabetes, 42 (26.4%) had the experience of diabetes camp.
The sources of diabetes information were “personal” for
121 (76.1%) (e.g., Internet, books, diabetes communi-
ties, and acquaintances). The average resilience score
was 122.80 (SD = 23.78), and 64 (40.3%) participants had
low-resilience scores (Table 1).

Descriptive statistics of variables

The average score for depression in TIDM patients was
23.77 (SD 5.31), and sleep quality received a score of 4.58
(SD 3.22). Among the components of sleep quality, sleep
latency, daytime dysfunction, sleep quality, and sleep dis-
turbance had the highest scores, and sleeping medication
received the lowest score (Table 2).

Differences in depression and sleep quality based

on characteristics of the participants

According to the participants’ characteristics, partici-
pants without religion and those without experience
of diabetes camp had a higher degree of depression.
Depression was higher in the low-resilience group
compared to the moderate- and high-resilience groups.
Sleep quality was significantly higher in participants
who were non-religious, had no experience of diabetes
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Table 1 Characteristics of the participants (n=159)

Characteristics N (%) Mean+SD
Age (year) <29 69 (43.4) 32.294+9.89
30~49 83 (52.2)
>50 7 (4.4)
Sex Female 108 (67.9)
Male 51 (32.1)
Religion No 114 (71.7)
Yes 45 (28.3)
Job No 32(20.1)
Yes 127 (79.9)
Duration of disease (year) <10 66 (41.5)  12.88+823
>10 93 (58.5)
Complication No 122 (76.7)
Yes 37(23.3)
Education of diabetes No 15(9.4)
Yes 144 (90.6)
Experience of diabetes camp No 117 (73.6)
Yes 42 (26.4)
Source of diabetes information  Personal 121 (76.1)
Expert 38(23.9)
HbATc (%) <6.5 50(314) 721£127
65~79 63 (39.6)
>80 46 (28.9)
Resilience Low 64 (40.3) 122.804+23.78
Moderate 65 (40.9)
High 30(18.9)

SD standardized deviation, HbA1c Glycated hemoglobin

Table 2 Descriptive statistics of the variables (n=159)

Variables Sum of score Converted score
Mean+SD Range Mean+SD Range

Depression 23.77£531 0~60 1.19+£027 0~3
Sleep quality 458+£322 0~15

Sleep quality 1374080 0~3

Sleep latency 1.51+£1.04 0~3

Sleep duration 0.89+099 0~3

Habitual sleep efficiency  047£090 0~3

Sleep disturbance 132+062 0~3

Use of sleeping medica-  036+0.89 0~3
tion

Daytime dysfunction 143+098 0~3

SD standardized deviation

camp, had a longer duration of the disease, and had
complications. It was also significantly higher in the
low-resilience group compared to the moderate- and
high-resilience groups. According to other participant

Page 5 of 10

characteristics, there was no difference in the degree of
depression or sleep quality (Table 3).

Correlation of depression and other variables

For all participants, depression was positively correlated
with sleep quality and negatively correlated with the total
resilience score: resilience-personal competence and
resilience-acceptance of self and life. Furthermore, sleep
quality and total resilience scores were negatively cor-
related: resilience-personal competence and resilience-
acceptance of self and life (Table 4).

Associated factors with depression and sleep quality

To identify liked factors to depression and sleep quality
in T1IDM patients, a stepwise multiple regression analy-
sis was conducted with age, duration of disease, serum
HbA1lc, and the sub-factors of resilience that can be asso-
ciated with depression and sleep quality as continuous
variables. Categorical variables of sex, religion, job, com-
plication, education about diabetes, the experience of
diabetes camp, and source of diabetes information were
used as dummy variables. The assumptions of multiple
regression analysis, such as normal distribution, equal
variance, and linearity, were satisfied, and there were no
multicollinearity problems among the independent vari-
ables (Table 5).

In the depression model, the factors that liked to
depression in T1IDM patients were duration of disease,
sleep latency, sleep duration, sleep disturbance, and
resilience-acceptance of self and life sub-factors, with an
explanatory power of 44.4% for the depression variance.
The longer the duration of the disease, sleep latency, and
sleep duration, the higher the sleep disturbance among
the components of sleep quality; the lower the resilience-
acceptance of self and life sub-factors, the higher the
degree of depression. The factors associated with sleep
quality in T1DM patients were complications, resilience-
personal competence sub-factors, and depression, with
an explanatory power of 37.4% for sleep quality variance.
In the sleep quality model, a greater number of compli-
cations was associated with a lower degree of resilience-
personal competence sub-factors; furthermore, greater
severity of depression was associated with lower sleep
quality.

Discussion

This study investigated the associated factors with
depression and sleep in individuals with TIDM. The
results were as follows.

In the depression model, a shorter duration of disease
was associated with a longer sleep latency, longer sleep
duration was associated with a higher degree of sleep dis-
turbance, and a lower level of resilience-acceptance of self
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Table 3 Depression and sleep quality by characteristics of the participants (n=159)

Characteristics Depression Sleep quality

Mean +SD torF(p) Mean +SD torF(p)
Scheffe Scheffe

Age (year) <29 24.09+4.65 047 (0.626) 4774297 0.68 (0.506)
30~49 2365+£573 4344337
>50 22.14+0667 5574387

Sex Female 23954531 0.62 (0.535) 4624325 0.24 (0.813)
Male 2339+534 449+£3.17

Religion No 2438+£547 2.31(0.022) 5044332 3.30(0.001)
Yes 2224+£458 3404261

Job No 2422 +566 0.53(0.597) 4724327 0.27 (0.784)
Yes 23.66+523 4544322

Duration of disease (year) <10 23.62+584 -0.48 (0.634) 500£344 2.00(0.047)
>10 24.03+4.54 4004283

Complication No 23.70£5.07 -0.30 (0.768) 4244289 -2.09 (0.042)
Yes 2400+6.10 570£3.95

Education of diabetes No 2627 +361 1.93 (0.056) 440+2.20 -0.23(0.822)
Yes 2351+£540 460+£3.31

Experience of diabetes camp No 2427 +£5.53 2.22(0.029) 4894328 2.05 (0.042)
Yes 2238+4.41 3711291

Source of diabetes information Personal 23.93+5.30 0.64 (0.521) 4724323 0.98 (0.328)
Expert 23294536 4134+3.16

HbA1c (%) <6.5 23.58+556 1.55(0.215) 4.70+3.39 2.18(0.117)
6.5~79 23.11+£5.00 398+274
>80 24894538 5264353

Resilience Low?® 26.16+5.38 13.12 (<0.001) 550+3.04 6.97 (0.001)
Moderate® 22574527 a>b,c 4424350 a>b,c
High® 21.30+£2.69 297+£2.14

CES-D Center for Epidemiologic Studies Depression Scale, PSQI Pittsburgh Sleep Quality Index, SD standardized deviation, HbATc Glycated hemoglobin

Superscript a, b, ¢ post-hoc Scheffe test factors which are compared to a reference category

Table 4 Correlations of the variables (n=159)

Variables Sub-factors Depression  Sleep quality
r(p)
Depression 1
Sleep quality 0.58 (<0.001) 1
Resilience Personal competence -0.39 (<0.001) -0.37 (<0.001)
Acceptance of self and life  -0.40 (<0.001) -0.36 (<0.001)
Total score -041(<0.001) -0.38(<0.001)

and life sub-factors related to a higher degree of depres-
sion. The model with these variables had an explanatory
power of 44.4%. This study found that sleep quality was
negatively associated with depression. This finding is con-
sistent with previous studies involving the general public
and individuals with T1DM, which found that poor sleep
quality aggravated depressive symptoms [38, 39]. Poor

sleep quality is associated not only with depression but
also with glucose levels, hyperglycemia, behavioral disor-
ders, poor quality of life, poor grades, depression, sleep-
wake behavior problems, and drowsiness [39]. Individuals
with T1IDM may have more sleep-disturbing factors than
the general population; this suggests that it may negatively
affect adults who have to be productive at work. This study
found that lower resilience-acceptance of self and life sub-
factors was associated with a higher level of depression.
Resilience, as construed by Wagnild, comprises five
essential characteristics of a meaningful life (purpose):
perseverance, self-reliance, equanimity, and existential
aloneness (i.e., coming home to yourself) [40]. Among the
sub-factors, “acceptance of self and life” is an aspect of
accepting and accommodating diabetes, as captured in the
items “I usually take things in stride” and “My life has the
meaning” [41]. These are related to psychosocial aspects
such as depression. Resilience represents a complex set of
protection and health-triggering factors whose processes
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Table 5 Associated factors with depression and sleep quality (n=159)
Variables Depression Sleep quality
B SE t(p) B SE t(p)

Intercept 22.12 221 10.03 (<0.001) -0.53 1.82 -0.29 (<0.001)
Duration of disease -0.08 0.04 -1.98 (0.049)
Complication 1.25 0.49 256 (0.011)
Sleep latency 0.96 037 258 (0.011)
Sleep duration 1.03 0.36 2.83(0.005)
Sleep disturbance 3.35 0.59 5.65(<0.001)
Resilience-acceptance of self and life -0.11 0.04 -245(0.016)
Resilience-personal competence -0.03 0.01 -2.22(0.028)
Depression 0.31 0.04 747 (<0.001)

F(p) 2547 (<0.001) 32.21(<0.001)

Adj. R? 444 374

Tolerance 0.71~0.99 0.84~0.98

VIF 1.00~141 1.02~1.20

Durbin-Watson 2.09 1.92

B Unstandardized Regression Coefficient, SE standard error, Adj. R? adjusted coefficient of determination, VIF Variance Inflation Factor

The regression models were analyzed using the stepwise method of multiple linear regression

are important for understanding health and disease, treat-
ment, and healing. As it is a protective factor that induces
individuals to grow more resilient to adverse events, thus
leading to positive developmental outcomes, the lack of
this protective factor is thought to affect depression in indi-
viduals with TIDM [26]. This finding supports a previous
study on the mediating role of resilience in the relationship
between negative life events and depression [42]. Therefore,
as individuals with T1DM are not well-managed in terms
of depression, intervention programs are necessary for alle-
viating their negative emotions, considering that depres-
sion is highly correlated with T1DM self-management [43].
In the sleep quality model, a greater number of compli-
cations were associated with a lower level of resilience-
personal competence sub-factors, and a greater degree
of severity in depression related to lower sleep quality.
The model had an explanatory power of 37.4%. Sleep is
essential for activating physical functions and maintain-
ing health. Lack of sleep can negatively affect an individ-
ual’s quality of life by causing fatigue, poor memory and
concentration, restlessness, and anxiety [8]. It plays an
important role in healthy adults; however, the effects of
poor sleep quality can be even more damaging in adults
with diseases. As a result of this study, there was no sta-
tistically significant difference in the degree of depres-
sion according to sex. According to previous studies,
women were more likely to belong to the group experi-
encing depressive symptoms than men [44]. On the other
hand, a study on type 1 diabetes reported no difference in
depression according to gender [45]. Further studies on
gender-specific depression in TIDM are needed.

This study’s results showed that a greater number of
complications was associated with lower sleep quality,
consistent with a previous study, which reported that a
poorer health level predicted lower sleep quality among
adults overall [46]. The results also showed that resilience
affected sleep, as measured by the resilience-acceptance
of self and life and resilience-personal competence sub-
scales [37]. Personal competence seems to be associated
with the practical management of diabetes, as indicated
by the items “Keeping an interest in things is important”
and “I have self-discipline” [41]. This result is consist-
ent with that of a previous study that reported that good
resilience prevents the onset and exacerbation of the
disease, promotes good health, promotes recovery, and
provides a productive life and sense of well-being despite
chronic illness [26]. Therefore, strengthening resilience
can contribute to health promotion, and in the case of
diseases, it can alleviate them and accelerate and pro-
mote healing. Therefore, it is necessary to introduce pro-
grams to strengthen resilience. This study also found that
a severe degree of depression was linked to lower sleep
quality, thus indicating a relationship between depression
and sleep. This result is consistent with that of a previ-
ous study, which found that a higher level of depression
predicted lower sleep quality in adults overall [10]. These
sleep problems can be particularly problematic for indi-
viduals with T1DM, as they can be negatively linked to
insulin sensitivity, disease progression, and the develop-
ment of complications [15]. A systematic review of sleep
and diabetic management in individuals with T1DM
suggested that lower sleep quality (e.g., excessive or
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insufficient sleep, sleep disturbance, and sleep variability)
was associated with inadequate T1DM management [47].
Therefore, it is necessary to include sleep education in
managing TIDM.

Among the associated factors with sleep quality, only
complications were associated with disease-related fac-
tors, while the duration of disease and HbA1c level were
not related factors. This result is inconsistent with that
of a previous study that indicated a relationship between
HbA1lc levels and sleep quality. Although the direct rela-
tionship with HbAlc levels is unclear from this finding
and previous studies that have considered the relation-
ship between psychosocial aspects and sleep, it seems
that the psychological impact of diabetes management
is significant. The inconveniences and stress caused by
nocturnal blood glucose monitoring, fear of hypoglyce-
mia during sleep, and treatments and psychosocial stress
associated with T1DM support the finding that individu-
als with T1IDM tend to have difficulty initiating and main-
taining sleep [47]. Managing T1DM can be considered to
involve controlling blood sugar, but this study showed
that HbAlc was not directly related to sleep quality, thus
suggesting that managing psychosocial aspects, such
as depression and resilience, is necessary. Adults with
T1DM may have a social life, jobs, and productive work;
however, if their sleep quality is low, they may be unable
to expend energy on their daytime activities efficiently
due to fatigue. Since T1DM requires lifetime manage-
ment, enabling patients to enjoy a productive social life
even while suffering from the disease is important for
increasing their quality of life and satisfaction. Further-
more, the current study reported that resilience is associ-
ated with sleep and depression. Strengthening resilience
is necessary, as it plays an important role in promoting
and protecting mental health against several risk factors
(e.g., stressful life events) and enhancing the ability to
cope with crises by reinforcing protective factors such as
active coping [48].

Study limitations

The limitations of this study were as follows. Since
this study was cross-sectional, the regression analy-
sis results did not imply a causal relationship between
the independent variable and the dependent variable
as a factor. The regression model in this study was a
descriptive model that attempts to explain the linearity
of the independent variable to the dependent variable.
Therefore, researchers should focus on investigating the
relationship between these variables as a causal rela-
tionship. This study included HbAlc as a characteristic
indicator for blood sugar control; however, it is neces-
sary to include not only HbAlc as an index related to
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sleep or depression but also blood sugar variance or
degree of hypoglycemia as a related variable. Therefore,
various other factors that can be linked to depression
and sleep should be considered in future studies. Fur-
thermore, combining the methods to objectively meas-
ure sleep quality is necessary. There are limitations in
generalizing the results of this study.

Conclusions

An examination of the related factors with depression
and sleep in adults with TIDM showed that duration
of disease, sleep, and resilience was associated with
depression, while complications, depression, and resil-
ience were associated with sleep. Resilience was a posi-
tive factor in alleviating the negative effects of TIDM.
The psychosocial and sleep-related characteristics of
individuals with T1DM identified in this study could
be used for developing self-management guidelines
in clinical practice. Furthermore, it is expected that
assessment and efficient management of the psychoso-
cial and sleep problems experienced by individuals with
T1DM will improve their quality of life by enhancing
their physical and emotional states.

Based on the current study results, we offer the fol-
lowing suggestions. First, following the results of this
study, a long-term longitudinal prospective follow-up
study is suggested to assess the degree of the relevant
health problems (e.g., sleep disturbances and depres-
sion) in individuals with T1IDM. Second, follow-up
studies are suggested to develop a nursing interven-
tion that can strengthen resilience—a variable that
affects depression and sleep quality in individu-
als with TIDM—and verify the suggested program’s
effectiveness.
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