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Purpose: Poor self-care behavior and depression are associated with worse glycemic control, but the relationship between these 
variables is poorly reported. The present study aimed to describe self-care behaviors and explore the association between depression, 
self-care and glycemic control in people with type 2 diabetes in an Arab population.
Patients and Methods: This study recruited 446 patients with type-2 diabetes from an outpatient clinic in Kuwait and completed 
assessments of diabetes self-care using the Summary of Diabetes Self-Care Activities (SDSCA) questionnaire and depression using the 
Patients Health Questionnaire-9 (PHQ-9) scales. Multiple linear regression models were used to determine the associations between 
depression, self-care behaviors and glycemic control.
Results: Self-care behaviors were highest for medication taking (92.9%), an average for foot care (61.4%), blood glucose testing 
(60%) and healthy diet (55.7%), and lowest for exercise (27.1%). Depression, poor self-care activities and poor HbA1c levels were 
inter-correlated in univariate analysis (p< 0.03). In regression analysis, following healthful eating (B= −0.27, p< 0.001), general eating 
plan (B= −0.21, p= 0.01), more space carbohydrates evenly throughout the day (B= - 0.17, p= 0.03) and exercise at least 30 minutes 
(B= −0.17, p= 0.02) behaviors were associated with better HbA1c levels. However, depression was associated with poor scores of 
following a general eating plan (B= −0.20, p= 0.03), space carbohydrates evenly throughout the day (B= −0.21, p= 0.05), and 
exercising at least 30 minutes (B= −0.24, p= 0.03) behaviors. Depression scores were also associated with poor HbA1c levels (B= 
0.32, p= 0.03). However, this association no longer persists after mutual adjustment with following a healthy diet (B= 0.14, p= 0.38) 
and exercise (B = 0.26, p = 0.08) behaviors.
Conclusion: Self-care activity was less than fifty percent in people with type 2 diabetes and higher activity was associated with better 
glycemic control. However, depression adversely affects self-care behaviors. To maintain and achieve glycemic control, diabetes 
educators might motivate people with type 2 diabetes to enhance their self-care activities, particularly those with depression symptoms 
and poor compliance with self-care activities.
Keywords: diabetes self-management education, self-care behavior, PHQ-9, SDSCA

Introduction
Arab populations have a very high prevalence of diabetes, with Kuwait having the highest prevalence with 24.9% of the 
population with diabetes (International Diabetes Federation 2021) and 40% with obesity.1 Depression is a common 
complication in individuals with type 2 diabetes.2 Studies have shown that depression is associated with poor adherence 
to diabetes self-care behaviors, such as monitoring blood sugar levels, eating a healthy diet, and taking medications as 
prescribed.3 This lead to poor glycemic control control4,5 and an increased risk of diabetes-related complications such as 
cardiovascular disease, neuropathy, nephropathy, and retinopathy.6,7

Medication regimens and self-care practices are two essential aspects of diabetes management.8 From the perspective 
of the patient, effective self-management of diabetes is beneficial to prevent the harmful effects of extremely low blood 
glucose levels (hypoglycemia) and the long-term development of any degenerative complications which have been 
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shown to affect the quality of life.9 To prevent potential complications of diabetes, it is essential for people with diabetes 
to learn diabetes self-care skills and maintain a healthy lifestyle.5 People with diabetes can manage glycemic levels by 
consistently following the medication regimen and self-care practice.10 While difficulties in following medical advice are 
common and influenced by many factors.11 For example, a local study reported difficulties in following recommended 
dietary practices among patients with type 2 diabetes.12 Arab countries living standard has improved over the past four 
decades, which influenced dietary patterns, increased smoking behavior, and decreased physical activity.13 Depression, 
for instance, also leads to reduced motivation and difficulty following self-care tasks.14,15 It tends to unhealthy coping 
mechanisms, such as overeating or neglecting self-care activities.16

Successful diabetes self-care management requires lifestyle modification,11,17 which may be challenging to initiate 
and maintain.18 Therefore, regular screening of self-management advice received from their healthcare team and the 
extent to which they adhere to the self-management regimen are needed to identify where patients may strive to initiate 
and maintain behavior change.

To date, studies on diabetes self-care behaviors and depression in people with type 2 diabetes in the Arab populations 
are limited.19,20 Also, no study explored the association between self-care activities and depression in Arab people with 
type 2 diabetes.

This study aimed to describe diabetes self-care behaviors and explored the association between diabetes self-care 
behaviors and depression symptoms and HbA1c levels in people with type 2 diabetes in the Arab population. The result 
of this study may be helpful for healthcare providers to prepare a strategy for people with diabetes and depression in 
order to improve their self-care behaviors and glycemic control.

Materials and Methods
Study Population
This study was conducted at Dasman Diabetes Institute, Kuwait, from February 2018 to December 2019. The study was 
approved by Dasman Diabetes Institute Ethical Review Committee and followed the guidelines set out in the Declaration 
of Helsinki. The inclusion criteria were a diagnosis of type 2 diabetes based on the World Health Organization clinical 
criteria,21 21 years of age or over, and the ability to read and/or speak Arabic and Arab ethnicity. The exclusion criteria 
were diagnosed with severe mental disorders, schizophrenia, manic depression, depressive psychosis, active suicidal 
ideation, learning disability, dementia, alcohol and substance dependence, and severe personality disorders.

All participation was voluntary, and responses were kept anonymous and confidential. The research purpose, potential 
risks, and benefits, and the right to withdraw at any point without giving a reason for doing so, were all explained to the 
patients. The research assistant took full informed consent, distributed the questionnaire, and was available to answer all 
study-related queries.

Data Collection
The study data included gender, age, nationality (either Kuwaiti nationality or non-Kuwaiti Arabic), duration of diabetes, 
glucose-lowering medications, including insulin, and diagnosed complications. Body weight (kg) and height (measured to 
the closest 0.5 cm) were measured, and the body mass index (BMI) was calculated as weight/height2 (kg/m2). The values of 
glycated hemoglobin (HbA1c) and other clinical parameters were collected from the patient’s electronic health records.

Assessment of Diabetes Self-Care Behaviors
The Summary of Diabetes Self-Care Activities (SDSCA) scale was used to assess self-care behaviors during the past seven 
days.22,23 The English version of the revised SDSCA was forward translated into the Arabic language by two independent 
professional translators. The Arabic translation was then back-translated into English by two different bilingual, indepen
dent, professional translators. Once completed, the final version was reviewed by a panel of healthcare providers, including 
a diabetes nurse, diabetologist, and dietician. This was then piloted in a focus group of 15 patients with type 2 diabetes (10 
females and 5 males; mean age of 45 years; and mean diabetes duration of 4 years) on two occasions, with a one-week 
interval. The original and back-translated versions were compared to assess the similarity of content.
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For the assessment of self-care behaviors, 15 items of the SDSCA scale were used, and each item was rated according to 
how many days it was performed over the last week (0–7 days). A composite score was computed to represent the mean 
days of general self-care practices. Response of two items (on how many of last seven days “did you eat fat food such as red 
meat or full-fat dairy product” and “did you soak your fee”) were scored after reversing. Higher scores indicate greater self- 
care levels. The SDSCA items are categorized into five subscales: healthy diet (5 items; general diet (2 items), specific diet 
(3 items)), exercise (2 items), blood glucose testing (2 items), foot care (5 items) and medication (1 item).

The internal reliability (Cronbach’s α) of the Arabic-translated SDSCA scale in this study sample was 0.71, and the 
scale has a moderate level of reliability.24,25 The internal reliability for general diet (α= 0.87), specific diet (α= 0.28), 
physical activity (α= 0.85), blood glucose testing (α= 0.90), and foot care (α= 0.73) behaviors was also almost similar to 
the original studies25 and other published studies.26–29

Assessment of Depression Symptoms
The Patient Health Questionnaire-9 (PHQ-9) is a 9-item scale used to assess depression symptoms as per the 
Diagnostic and Statistical Manual for Mental Disorders- Edition IV. The score of each item ranges between 0 (not 
at all) and 3 (nearly every day), and the final score ranges between 0 and 27. A final score of ≥10 was defined as 
positive for depression (moderate to severe) symptoms.30 The internal reliability of PHQ-9 scale in this study was 
optimal (α = 0.84).31

Data Analysis
The collected data were analyzed using SPSS (version 25.0, IBM SPSS Statistics; IBM Corp., Armonk, NY). Individual 
items and subscales from the SDSCA were examined descriptively. Subscales scores were also converted to percentage 
scores. The depression symptoms were stratified between participants’ demographic and clinical characteristics and 
compared by Chi-square (χ2) or independent t-test. Bivariate correlation and multiple linear regression were used to 
explore the association between depression, self-care activities and HbA1c levels in the following models: unadjusted 
(Model 1) and adjusted for age, gender, BMI, and insulin medication (Model 2). The p≤ 0.05 was considered for the 
statistical significance of statistical analyses.

Results
Baseline Characteristics of Participants
The demographic and clinical characteristics of participants (n= 446) are displayed in Table 1. The mean age was 55.5 
years, the proportion of males to females was almost equal. The mean duration of diabetes was 13 years (range 1 to 53 
years). The mean BMI was 34 kg/m2, of which 106 (25%) participants were overweight and 287 (68%) were obese. 
Their mean HbA1c was 8.1%. The majority of the participants (79%) were prescribed oral glucose-lowering medica
tion and 59% were also prescribed insulin. Depression symptoms were among 34% of the participants, more likely to 
be women (p< 0.001), were on insulin (p= 0.02), had higher body mass index (p= 001), and lower age groups 
(p= 0.03).

The majority of participants recall diabetes self-care recommendations received from their healthcare team. The 
participants received advice for the low-fat eating plan (61.8%), eat fewer sweets (46.2%), five portions of fruit and 
vegetables every day (34.4%), high-fiber diet (39.6%), and reduce energy intake to lose weight (31.4%). Participants also 
received advice for low-level exercise (such as walking) daily (63.8%), continuously exercising for at least 20 min at 
least three times per week (44.6%), fitting exercise into daily routines (31.4%), and engaging in a specific amount, type, 
duration, and level of exercise (10.9%) and test your blood sugar using a machine to read the results (75%) (data not 
shown in table).

Diabetes Self-Care Activities
Table 2 summarises participants’ responses to the SDSCA questions about self-care activities during the last seven days. 
The mean score of self-care behaviors on SDSCA was 3.4 (SD= 1.2) days/week. The highest scores were observed for 
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taking medication (92.9%). The next highest scores were related to foot care (61.4%) and blood glucose testing (60.0%), 
and healthy eating (50.0%). The least commonly reported activity was engaging in exercise (27.1%).

Association Analysis
The bivariate correlation result between diabetes self-care and depression shows a negative correlation (r = - 0.14, 
p = 0.004). Negative correlation was also found between self-care and Hba1c level (r = −0.10, p = 0.04), whereas 
a positive correlation was found between depression and HbA1c level (r = 0.11, p = 0.03).

Table 3 presents the statistical association between individual items of self-care behavior, depression and HbA1c 
level. In the unadjusted model, the individual followed a healthful eating plan (B = −0.24, p < 0.001), general eating 

Table 1 Participant Characteristics

Variables Total (n= 446) 
Mean (SD)/ %

PHQ-9 Negative (n= 
294) Mean (SD)/ %

PHQ-9 Positive (n= 152) 
Mean (SD)/ %

Mean Difference / 
χ2 (p-value)

Duration of 

Diabetes (years)

12.9 (8.9) 13.0 (9.3) 12.9 (8.2) 0.1 (0.94)

HbA1c (%) 8.1 (1.7) 8.1 (1.7) 8.3 (1.7) −0.2(0.25)

Age (years) 55.5 (10.5) 56.3 (9.9) 53.9 (11.6) 2.4 (0.03)

BMI (kg/m2) 33.8 (6.9) 33.0 (6.7) 35.3 (7.2) −2.3 (0.001)

Gender Male 218 (48.9) 162 (55.1) 56 (36.8) 13.4(<0.001)

Female 228 (51.1) 132 (44.9) 96 (63.2)

Nationality Kuwaiti 373 (83.6) 252 (85.7) 121 (79.6) 2.7 (0.10)

Non-Kuwaiti 73 (16.4) 42 (14.3) 31 (20.4)

Hyperlipidemia Diagnosis 295 (66.1) 203 (69.0) 92 (60.5) 3.2 (0.07)

Non 151 (33.9) 91 (31.0) 60 (39.5)

Hypertension Diagnosis 289 (64.8) 190 (64.6) 99 (65.1) 0.0 (0.92)

Non 157 (35.2) 104 (35.4) 53 (34.9)

Nephropathy Diagnosis 129 (28.9) 82 (27.9) 47 (30.9) 0.4 (0.50)

Non 317 (71.1) 212 (72.1) 105 (69.1)

Stroke Diagnosis 12 (2.7) 7 (2.4) 5 (3.3) 0.3 (0.57)

Non 434 (97.3) 287 (97.6) 147 (96.7)

Retinopathy Diagnosis 178 (39.9) 112 (38.1) 66 (43.4) 1.2 (0.28)

Non 268 (60.1) 182 (61.9) 86 (56.6)

CVD Diagnosis 45 (10.1) 29 (9.9) 16 (10.5) 0.0 (0.83)

Non 401 (89.9) 265 (90.1) 136 (89.5)

Insulin Yes 265 (59.4) 163 (55.4) 102 (67.1) 5.7 (0.02)

No 181 (40.6) 131 (44.6) 50 (32.9)

Smoking Yes 72 (16.1) 45 (15.3) 27 (17.8) 0.5 (0.50)

No 374 (83.9) 249 (84.7) 125 (82.2)

Abbreviations: PHQ-9, patient health questionnaire-9; HbA1c, glycated hemoglobin; BMI, body mass index; CVD, cardiovascular disease.
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Table 2 Summary of Responses to Revised SDSCA Scale

SDSCA Scales* No. of 
Items

Respondent 
(n)

Mean (SD) Unless Indicated 
Otherwise

Percentage Level of 
Each Scale

Healthy Diet 5 440 3.5 (1.0) 50.0

General Diet 2 429 3.1 (2.5) 44.3

Specific Diet 3 440 3.2 (1.5) 45.7

Exercise 2 428 1.9 (2.2) 27.1

Blood Glucose Testing 2 431 4.2 (2.6) 60.0

Foot Care 5 439 4.3 (1.4) 61.4

Medication 1 430 6.5 (1.6) 92.9

Overall activities 15 446 3.4 (1.2) 48.6

Note: *Each scale is scored 0–7 days with higher scores indicating greater levels of self-care. 
Abbreviation: SDSCA, Summary of Diabetes Self-Care Activities.

Table 3 Regression Analysis Between Diabetes Self-Care Activities (Dependent Variable) and HbA1c

SDSCA Items Model 1 Model 2

95% CI for B 95% CI for B

How many of the last seven days have 
you

B Lower 
Bound

Upper 
Bound

p-value B Lower 
Bound

Upper 
Bound

p-value

Followed a healthful eating plan −0.24 −0.38 −0.10 0.001 −0.27 −0.43 −0.12 0.001

Followed the general eating plan −0.20 −0.35 −0.06 0.01 −0.21 −0.38 −0.05 0.01

Eat five or more servings of fruits and 

vegetables

−0.09 −0.23 0.06 0.24 −0.10 −0.26 0.06 0.20

Eat less high-fat foods such as red meat or  

full-fat dairy products

−0.12 −0.24 −0.01 0.04 −0.06 −0.18 0.07 0.36

Space carbohydrates evenly throughout 

the day

−0.15 −0.29 −0.02 0.03 −0.17 −0.32 −0.01 0.03

Participate in at least 30 minutes of 

physical activity

−0.23 −0.36 −0.10 0.001 −0.17 −0.31 −0.03 0.02

Participate in a specific exercise session −0.14 −0.27 −0.01 0.03 −0.09 −0.24 0.04 0.17

Test your blood sugar −0.00 −0.02 0.02 0.65 −0.01 −0.03 0.01 0.27

Test your blood sugar the number of times 0.02 −0.14 0.18 0.81 −0.01 −0.28 0.08 0.29

Check your feet 0.00 −0.16 0.16 0.96 0.00 −0.18 0.17 0.98

Inspect the inside of your shoes 0.08 −0.08 0.24 0.24 0.06 −0.12 0.24 0.49

Wash your feet −0.01 −0.10 0.08 0.84 −0.02 −0.11 0.08 0.76

Do not soak your feet 0.06 −0.11 0.22 0.50 0.01 −0.17 0.19 0.94

Dry between your toes after washing 0.06 −0.08 0.20 0.39 0.06 −0.10 0.22 0.45

Take your recommended diabetes 
medication

0.01 −0.08 0.09 0.86 −0.06 −0.15 0.03 0.22

Notes: Mode 1: without confounder. Model 2: confounder variables are age, body metabolic index, gender and insulin medication.
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plan (B= −0.20, p= 0.01), space carbohydrates evenly throughout the day (B= −0.15, p= 0.03), and participating in 
exercise sessions at least 30 minutes (B= −0.23, p< 0.001) were significantly associated with lower HbA1c (Model 1). 
The association remains significant even after adjustment with age, gender, body metabolic index, and insulin 
medication (Model 2). The items, “eat less high-fat food” (B= −0.12; p= 0.04) and “participating in specific exercise 
sessions” (B= −0.14, p= 0.04) were also significantly associated with better HbA1c results in unadjusted Model 1 but 
not in Model 2.

Table 4 presents the statistical associations between depression and diabetes self-care activities. The higher PHQ-9 
score was significantly associated with lower (ie worse) scores on following general eating (B= −0.22, p= 0.02), 
participating in exercise sessions at least 30 minutes (B= −0.34, p = 0.001) and specific exercise sessions (B= −0.32, 
p = 0.001) behaviors, in Model 1 and this association remains significant in Model 2. The PHQ-9 scores were also 
associated with an individual item “space carbohydrates evenly through the day” (B= −0.21, p= 0.05) in Model 2. The 
PHQ-9 scores were also associated with poorer HbA1c results (B= 0.32, p= 0.03) in Model 1. However, this association 
was not significant in Model 2. The association between the PHQ-9 and HbA1c also did not persist after the mutual 
adjustment with following a healthy diet plan (B= 0.14, p= 0.38) and exercise (B = 0.26, p = 0.08) behaviors (data not 
shown in table).

Table 4 Regression Analysis Between Depression (Dependent Variables), Diabetes Self-Care Activities and HbA1c

SDSCA Items Model 1 Model 2

95% CI for B 95% CI for B

How many of the last seven days have you B Lower 
Bound

Upper 
Bound

p-value B Lower 
Bound

Upper 
Bound

p-value

Followed a healthful eating plan −0.19 −0.38 0.01 0.06 −0.18 −0.36 0.01 0.08

Followed the general eating plan −0.22 −0.41 −0.03 0.02 −0.20 −0.38 −0.01 0.03

Eat five or more servings of fruits and vegetables −0.08 −0.28 0.12 0.44 −0.08 −0.27 0.12 0.44

Eat less high-fat foods such as red meat or full-fat 

dairy products

−0.22 −0.47 0.02 0.08 −0.13 −0.37 0.11 0.31

Space carbohydrates evenly throughout the day −0.16 −0.38 0.06 0.16 −0.21 −0.42 −0.00 0.05

Participate in at least 30 minutes of physical 

activity

−0.34 −0.55 −0.13 0.001 −0.24 −0.44 −0.03 0.03

Participate in a specific exercise session −0.32 −0.54 −0.10 0.001 −0.25 −0.46 −0.03 0.02

Test your blood sugar −1.03 −2.56 0.49 0.18 −1.03 −2.48 0.43 0.18

Test your blood sugar the number of times −0.12 −0.3 0.07 0.21 −0.14 −0.32 0.04 0.18

Check your feet −0.07 −0.24 0.11 0.46 −0.05 −0.22 0.12 0.12

Inspect the inside of your shoes −0.09 −0.27 0.09 0.30 −0.07 −0.24 0.11 0.46

Wash your feet −0.04 −0.36 0.27 0.80 0.02 −0.23 0.32 0.92

Do not soak your feet −0.10 −0.28 0.08 0.27 −0.11 −0.28 0.06 0.22

Dry between your toes after washing 0.00 −0.20 0.20 0.97 0.02 −0.17 0.21 0.86

Take your recommended diabetes medication −0.01 −0.34 0.32 0.96 −0.09 −0.42 0.23 0.57

HbA1c 0.32 0.04 0.61 0.03 0.12 −0.17 0.51 0.41

Notes: Mode 1: without confounder. Model 2: confounder variables are age, body metabolic index, gender and insulin medication.
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Discussion
This study described self-care behavior and explored the association between depression and HbA1c levels in people 
with type 2 diabetes in an Arab population. The results of the current study evidence a high prevalence of depression 
symptoms among people with type 2 diabetes and negatively associated with diabetes self-care behaviors and glycemic 
control. The results found a positive relationship between self-care behaviors and glycemic control.

The participants reported high levels of self-care behavior for administering medication, followed by blood glucose 
testing, foot care, and healthy diet. The least reported behaviors were spacing carbohydrates evenly through the day and 
engaging in exercise. A similar study was conducted among Chinese people with type 2 diabetes, where the highest 
scores were for exercise and lower for foot care and blood glucose monitoring behaviors.32 The current results for self- 
care behavior are consistent with the revised SDSCA validation studies,26–29 and a systematic review by Toobert et al,23 

who reported higher levels of self-care for blood glucose testing (60–82%) and general dietary (48–65%) rather than 
exercise (25–55%) behaviors.23 Regarding foot care, fairly high levels of foot care in the current study compared to these 
reports23,32 was due to Islamic religious practices. Islam is the dominant religion in Kuwait. People are expected to wash 
their feet five times a day before prayers; hence, the high positive response to these questions.19

In the current study, higher self-care activity was associated with better glycemic control. The self-care behaviors that 
contributed to glycemic control were healthy eating, more evenly spacing carbohydrates in meals and snacks, and 
exercise. The result was consistent with many studies, which reported a positive association between healthy diet and 
glycemic control.33,34 Another study also reported that the following recommended carbohydrate and fat balance diet 
improves glycemic levels and weight loss.35 Similarly, a significant reduction of HbA1c was observed with more intense 
exercise.36 On the other hand, those who did not follow healthy dietary behaviors and exercise activities lost their 
glycemic control.37 In addition, medication administration and self-monitoring of blood glucose behaviors are likely to 
help in glycemic control.34 However, this association was not found in the current study population.

In the current study, approximately one-third of people had depression symptoms, and the prevalence of depression 
symptoms in the Kuwaiti Arab population is higher than the other diabetes populations.38,39 Regarding the association 
between self-care and depression, healthy eating plans and exercise behaviors were low in people with depression 
symptoms. Many studies reported that depression was associated with problems engaging with exercise, diet, and 
medication self-care behaviors40,41 and markedly impaired the quality of diabetes self-care management.40,42 The 
relationship between depression and worse glycemic control is well documented in the literature.15,43 The present 
study supports the notion that the impact of depression on glycemic management is not necessarily culture bound. 
However, following healthy eating and exercise behaviors may protect against the worse association between depression 
and glycemic control. Furthermore, consistently engaging in self-care may prevent the negative effects of an illness from 
worsening. The present findings suggest that following healthy eating and exercise behaviors are more likely to help 
glycemic management. This particular area of behavior needs to improve for those with lower scores on self-care 
behavior, particularly for depressed people.

Conclusions
This study showed that diabetes self-care activities was less than fifty percent in people with type 2 diabetes. Depression 
was associated with low compliance with healthy diet and exercise behaviors. However, healthy eating and exercise 
behaviors were essential aspects of self-care behaviors and likely to help in glycemic control. The result suggests that 
diabetes educators might encourage people with type 2 diabetes to improve their self-care behaviors, especially for 
exercise and healthy diet plans.

Human and Animal Rights
No animals were used in this research. All participants were human and followed the research procedures in accordance 
with the ethical standards of the institute’s ethical committee for human experimentation. This study was conducted in 
accordance with the Declaration of Helsinki. The confidentiality of the information was assured and only used for 
scientific purposes.
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