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Background: Diabetes mellitus is a chronic disease that can lead to depression and
anxiety disorders if it is not controlled and managed properly. This study aimed to esti-
mate the prevalence of depression and anxiety disorders among diabetic patients and
to determine whether patient knowledge is a risk factor.

Methods: The study included 220 patients with diabetes who attended the Diabetic
Care Center. Socio-demographic data on the patients was collected. The Hospital Anxi-
ety and Depression Scale questionnaire was used to assess patients’ depression and
anxiety levels. The Diabetes Knowledge Test 2 was used to assess the patients’ knowl-
edge of diabetes.

Results: From 220 patients with diabetes, anxiety was detected in 78.2%. From the re-
cordings of these patients with diabetes, it was observed that 32.7%, 29.5%, and 15.9%
suffered from mild, moderate, and severe anxiety, respectively. Depression was diag-
nosed in 170 patients (77.2%), with the majority sowing a moderate degree (32.3%) of
depression. Furthermore, 29.5% and 15.5% patients had recorded mild and severe de-
grees of depression, respectively. Patients’ understanding of diabetes was inadequate
in this study, with the majority of patients (70.5%) having a low level of overall diabetes
knowledge. In terms of general knowledge of diabetes, 64.1% patients had a low knowl-
edge level, whereas 74.5% patients had a low knowledge level related to insulin therapy.
Conclusion: The patients’ diabetes knowledge is significantly correlated with their anxi-
ety and depression symptoms. Patients with diabetes should be regularly screened for
anxiety and depression symptoms. Our findings indicate that the educational diabetes
program could be a useful intervention for reducing depression and anxiety.

Keywords: Anxiety, Depression, Diabetes mellitus, Hospital anxiety and depression
scale, Knowledge
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Diabetes and Depression and Anxiety

INTRODUCTION

Diabetes mellitus (DM) is a growing global major health
problem that can be fatal if not well controlled. Due to the
region’s rapid economic development, urbanization, and
changes in dietary habits, the Middle East and North Af-
rica are thought to have the greatest overall prevalence of
diabetes [1]. Saudi Arabia Kingdom is not excluded from
this worldwide epidemic and is considered as the most
challenging health issue facing this country [2]. Accord-
ing to reports, 17.7% of Saudi Arabia’s population has DM,
which is the second highest second-highest prevalence in
the area and ranks seventh globally [1]. DM is a metabolic
status of different etiologies, distinguished by hyperglyce-
mia, hyperglycemia which can be brought on by defects in
with insulin production, insulin action, or both. It is also
linked to disturbances in the metabolism of carbohydrates,
proteins, and fats [3]. Being a chronic metabolic condition,
diabetes requires meticulous lifestyle modifications that
some diabetic patients may find hard and challenging to
follow, which may have an impact on their psychology [4].
Depression is a prevailing, significant psychiatric disorder
that, if not properly managed, can hinder a person’s ability
to function in a normal way and can even result in suicide
[5]. During illness, diabetics patients are more likely to have
psychological illnesses, particularly depressive symptoms
that could ultimately result in suicidal ideation or suicide
[6]. Co-morbid anxiety disorders are frequent in diabetes
patients and include generalized anxiety condition, post-
traumatic stress status, and panic disorder [7]. With the ini-
tial diagnosis of diabetes and with the first onset of diabetes
complications, anxiety disorders increase among diabetic
patients [8]. Diabetes and psychological illnesses, such as
anxiety and depression, may be correlated in a bidirectional
manner, with one condition raising the risk of the other [9].

There is a relationship between the prevalence of anxiety
and depression in DM patients and worsening self-care, de-
creased medication adherence, increased healthcare costs,
poor glycemic control, increased risk of diabetes micro- and
macro-vascular problems, and worse quality of life [10-12].
Studies have shown that educating chronic patients helps
them accepting the changes required to their way of life, as
they must learn how to manage uncomfortable symptoms,
pain, significant weakness, adjustments to and restrictions
on their daily activities, side effects of their treatment, and
others [13,14].

The procedure of developing the knowledge, skills, and
abilities required for diabetic self-care is known as educa-
tion for diabetes self-management. Diabetes education also
improves the standard of treatment and health outcomes
while reducing the risk of both immediate and long-term
problems. To increase patient self-management, satisfac-
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tion, and blood sugar control, all diabetic patients’ under-
standing of their condition should be excellent [15,16]. This
study can address the assumption that DM as a chronic
disease is a potential risk factor of anxiety and depressive
disorders which adversely affect patients’ wellness, espe-
cially if the patients have no adequate knowledge about
their illness. So, the study aimed to estimate the prevalence
of depression and anxiety manifestations among diabetic
patients. Furthermore, the study estimated the patients’
knowledge level about their illness as a considerable risk
factor of anxiety and depression.

MATERIALS AND METHODS

This study was conducted in the Diabetic Care Center
at King Fahd Hospital, Al-Baha region, Kingdom of Saudi
Arabia. The study was held from August 2022 till March
2023. Acceptance from the scientific research committee
at King Fahd Hospital was obtained to collect data from
the Diabetes Care Center. The present study protocol was
reviewed and approved by the institutional review board
of King Fahad Hospital, Al-Baha city, Saudi Arabia (KFH/
IRB20112022/2). Informed consent was submitted by all
subjects when they were enrolled.

The study included adult diabetic patients above 18 years
of both genders attending the diabetes care center and not
suffering from other co-morbid illnesses. The exclusion cri-
teria was diabetic patients below 18 years, individuals who
have other co-morbid illnesses, patients suffering from ma-
jor psychiatric disorders, and patients who declined to par-
ticipate in the study. Interviews with the diabetic patients
were held for quantitative data collection after obtaining
verbal consent from patients for agreement to share in the
study. The participant’s answers were kept private and con-
fidential.

Socio-demographic data was collected, including age,
gender, marital status, educational degree, and diabetes
type. Clinical data were included in the questionnaire as the
type of diabetes (type 1, type 2); the type of the medication
they receive (oral therapy, insulin therapy, or both); compli-
ance with treatment refers to the extent of conformity to
the recommendations about day-to-day treatment by the
healthcare provider with respect to the timing, dosage [17],
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and frequency and herein the patients were classified as
(compliant, to somewhat complaint and non-compliant);
complication of the disease and is classified into (no com-
plication, complication in one organ, complication in > 2
organs); the regularity of follow-up visits (regular, non-
regular). All questionnaires were completed by patients in-
dependently. The investigator assisted the patient to provide
aresponse in any way influencing his or her response if they
were illiterate or faced other challenges that prevented them
from completing the questionnaire.

Hospital Anxiety and Depression Scale (HADS), which
was developed by Zigmond and Snaith [18], was employed
to evaluate patients’ anxiety and depressive symptoms. Its
goal is to give the physician a practical tool for recognizing
and estimating anxiety and depression that is acceptable,
reliable, valid, and easy to use. The scale serves a dimen-
sional rather than a category purpose; it is best used to
identify hospital patients who require additional psychiatric
assessment and care rather than to diagnose psychiatric
diseases. It is considered as a validated and standardized
instrument with good sensitivity and specificity [19]. The
HADS is a 14-item, 4-point Likert scale-based self-report
rating measure (with a range of 0-3). Seven questions on this
scale are used to assess depression and anxiety. The sum of
the 14 items determines the final score, while the specific
seven items (ranging from 0 to 21) determine the final score
for each subscale. The HADS is available in English, and in
Arabic. Arabic version that was validated by [20] was used.
Scores of 7 or less on the anxiety and depression scales in-
dicate non-cases. Mild cases are indicated by numbers 8 to
10, moderate cases by numbers 11 to 14, and severe cases by
numbers 15 to 21.

For assessing patients’ knowledge level about diabetes,
Diabetes Knowledge Test 2 (DKT2) was applied. DKT2 has
been shown to be an efficient and affordable way to esti-
mate general diabetes and diabetes self-care knowledge.
DKT?2 is divided into two portions, each of which is scored
separately. The first part, assessing the general knowledge,
has 14 items. A further 9 items in part 2 entail questions
regarding insulin therapy. Each part can be used indepen-
dently [21,22]. But, we used both parts with a total score out
of 23. Only a numerical score is provided by the DKT2, and
there are no established categories for low, moderate, and
high levels of knowledge. Consequently, we adopted the cat-
egories’ definitions created by prior studies [23]. As follows:
(1) Global DKT: 1-11, 12-18, and 19-23, respectively, for low,
average, and high knowledge level, (2) General Knowledge
Part: low 1-6, average 7-11, high 12-14, (3) Insulin Therapy
Part: 1-4 is considered low, 5-7 is considered moderate, and
8-9 is considered high. The Arabic validated version of the
questionnaire was used [24].
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Statistical Package for the Social Sciences version 26 (IBM
Co.) was used to analyze the data. Numbers and percent-
ages are used to represent descriptive statistics. A 95% con-
fidence interval and a p-value cut-off point of 0.05 were used
to evaluate statistical significance. For categorical variables,
a chi-square test was performed, and for continuous vari-
ables, a Spearman’s rho test was used. Cross tabulation was
employed to examine the relationship between categori-
cal variables. By applying these statistical techniques, we
gained valuable insights into the relationships between
variables in our study and were able to draw meaningful
conclusions from our data.

RESULTS

This study enrolled a total of 220 diabetic patients. Of
them, 74.5% were women and 25.5% were men. The mean
age was 41.9 (15.6) years. In total, 65.9% were married and
52.7% had educational qualification at university level.
Of the total, 65.9% had diabetes type 2 and 40.9% were on
insulin therapy. The characteristics of subjects are shown
in Table 1 stratified by the occurrence of anxiety or depres-
sion disorders. A total of 172 patients (78.2%) had an anxiety
score of > 8, mainly mild degree of anxiety (32.7%). Depres-
sion was recorded in 170 individuals (77.2%), and mainly
moderate degree (32.35%). Patients with type 2 diabetes
group was found to have a higher prevalence rates of de-
pression than patients suffering from type 1 diabetes. The
prevalence of ‘mild’, ‘moderate’, and ‘severe’ scores of anxi-
ety and depression, by type of diabetes is shown in Table
2. There is no significant correlation between anxiety and
depression scores and other variables including age, gender,
educational level, complications, or compliance with treat-
ment.

The majority of the patients (70.5%) have a low level of
global diabetes knowledge level which included both parts
(general and insulin therapy knowledge) and (25.0%) had
average knowledge. While, only (4.5%) had high knowledge
level scores by DKT2 with the mean score of 8.18 (5.86).
Regarding the part of general knowledge (64.1%), had low
knowledge level and the mean score was 5.06 (4.02). For the
insulin therapy, part (74.5%) had low knowledge level and
the mean score was 3.1+2.08 (Fig. 1). As shown in Table 3, no
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Table 1. Socio-demographic data characteristics stratified by anxiety and/or depression total score

Anxiety Depression
Characteristic
No Yes Total X*  p-value” No Yes Total x> p-value”
Age (yr) 3.289  0.349 6.739 0.081
18-30 17(35.4) 59(34.3) 76(34.5) 19(38.0) 57(33.5) 76(34.5)
31-45 13(27.1)  29(16.9) 42(19.1) 13(26.0) 29(17.1) 42(19.1)
46-55 9(18.8) 47(27.3) 56 (25.5) 6(12.0) 50(29.4) 56 (25.5)
>55 9(18.8) 37(21.5) 46(20.9) 12(24.0)  34(20.0) 46(20.9)
Total 48 172 220 50 170 220
Gender 0.007 0.935 0.072 0.788
Man 12(25.0) 44(25.6) 56(25.5) 12(24.0) 44(25.9) 56(25.5)
Woman 36(75.0) 128(74.4) 164 (74.5) 38(76.0) 126(74.1) 164 (74.5)
Total 48 172 220 50 170 220
Marital status 1.149 0.765 4.179 0.243
Married 31(64.6) 114(66.3) 145 (65.9) 29(58.0) 116(68.2) 145 (65.9)
Single 11(22.9) 41(23.8) 52(23.6) 13(26.0) 39(22.9) 52(23.6)
Divorced 0(0.0) 2(1.2) 2(0.9) 0(0.0) 2(1.2) 2(0.9)
Widow 6(12.5) 15(8.7)  21(9.5) 8(16.0) 13(7.6)  21(9.5)
Total 48 172 220 50 170 220
Education 2707 0.608 1.707 0.789
Primary 5(10.4) 20(11.6) 25(11.4) 6(12.0) 19(11.2) 25(11.4)
Secondary 2(4.2) 2(1.2) 4(1.8) 0(0.0) 4(2.4) 4(1.8)
High 10(20.8) 33(19.2) 43(19.5) 11(22.0) 32(18.8) 43(19.5)
University 26(54.2)  90(52.3) 116(52.7) 27(54.0) 89 (52.4) 116 (52.7)
Uneducated 5(10.4) 27(15.7) 32(14.5) 6(12.0) 26(153) 32(14.5)
Total 48 172 220 50 170 220
Type of diabetes mellitus 0.824 0.364 5.571 0.018
Type 1 19(39.6) 56(32.6) 75(34.1) 24(48.0) 51(30.0) 75(34.1)
Type 2 29(60.4) 116 (67.4) 145 (65.9) 26(52.0) 119 (70.0) 145 (65.9)
Total 48 172 220 50 170 220
Medication 0.723  0.697 1.667 0.434
Oral 17(354) 50(29.1) 67(30.5) 18(36.0) 49(28.8) 67(30.5)
Insulin 18(37.5) 72(41.9) 90 (40.9) 21(42.0) 69 (40.6) 90 (40.9)
Oral and insulin 13(27.1)  50(29.1) 63(28.6) 11(22.0) 52(30.6) 63(28.6)
Total 48 172 220 50 170 220
Compliance with treatmne 0.502 0.778 1.356  0.508
Compliant 28(58.3) 107 (62.2) 135 (61.4) 28(56.0) 107 (62.9) 135 (61.4)
To somewhat 17(35.4)  52(30.2) 69(31.4) 19(38.0) 50(29.4) 69(31.4)
Non-compliant 3(6.3) 13(7.6) 16 (7.3) 3(6.0) 13 (7.6) 16 (7.3)
Total 48 172 220 50 170 220
Complication 0.064 0.969 0.174 0.917
No complication 24(50.0)  87(50.6) 111 (50.5) 24(48.0) 87(51.2) 111(50.5)
Complication in one organ 20(41.7)  69(40.1) 89 (40.5) 21(42.0) 68(40.0) 89 (40.5)
Complication in two or more organ 4 (8.3) 16 (9.3) 20(9.1) 5(10.0) 15(8.8) 20(9.1)
Total 48 172 220 50 170 220
Follow-up 1.727 0.189 1.086 0.297
Regular 42(87.5) 136(79.1) 178(80.9) 43(86.0) 135(79.4) 178(80.9)
Non-regular 6(12.5)  36(20.9) 42(19.1) 7(14.0)  35(20.6) 42(19.1)
Total 48 172 220 50 170 220

Values are presented as number (%) or number only.
Definition of anxiety and/or depression status: hospital anxiety scale-anxiety > 8 and/or hospital depression scale-depression score > 8.

X® = chi-square test.

“No significant differences observed on chi-square analysis except between depression and type 2 diabetes (p < 0.05).
YCompliance to treatment: compliant means is strictly adherent to treatment regarding dose, time and frequency; to some what compliant
means is adherent to the dose, time and frequency in about more that 80%; non-complaint means to not adherent to the treatment regarding

dose, time and frequency.
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Table 2. Correlation between diabetes type and anxiety and/or depression score

Anxiety

Depression

Mild Moderate  Severe Total

X*  p-value

Mild Moderate  Severe Total X*  p-value

Type of diabetes mellitus

Type 1 21 (37.50) 21 (37.50) 14 (25.00) 56 (100)
Type 2 51 (43.97) 44 (37.93) 21(18.10) 116 (100)
Total 72 (41.86) 65 (37.79) 35(20.35) 172 (100)

0.561 0.961

0.121 0.042"
20(39.22) 22 (43.14) 9(17.65) 51 (100)
45 (37.82) 49 (41.18) 25 (21.01) 119 (100)
65(38.24) 71 (41.76) 34 (20.00) 170 (100)

Values are presented as number (%).
X?: chi-square test.

“Significant correlation between depression status and type 2 diabetes.

up

GKP

GDKT

B Low W Average M High

significant correlation between socio-demographic charac-
teristics and knowledge level except a significant correlation
(p < 0.05) was noticed between the occurrence of complica-
tions and the patients’ knowledge level.

3. Patients’ knowledge about diabetes and subjects’
anxiety and depression

All questionnaire questions of the DKT were assessed and
it was shown that the level of patient knowledge and their
experience with anxiety and depression are significantly
correlated regarding part 1 of general knowledge and part
2 bout insulin therapy. Patients’ anxiety and depressive
symptoms and the patients’ level of diabetes knowledge,
which includes general, global, and insulin therapy knowl-
edge, were significantly correlated (Table 4).

DISCUSSION

DM is the most chronic prevalent disease in Saudi Arabia
and is considered as the most challenging health problem
facing this country [25]. It demands lifelong management,
which can enhance and have an impact on the patient’s life
in various ways, particularly regarding the psychological
burden and quality of life [26,27]. Our findings demonstrat-
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Fig. 1. Percentage of diabetes knowledge
level according to the scores of Dia-
betic Knowledge Test. IUP: Insulin Use
Practice, GKP: General Knowledge Part,
GDKT: Global Diabetic Knowledge Test.

ed that 78.2% of diabetic patients had anxiety and 77.2%
had depression. Patients with depression were significantly
more in diabetic type 2 patients. This is consistent with pre-
vious studies recording 80% depression cases [28] and 54%
depression manifestations among type 2 diabetic patients
[29]. The high prevalence of anxiety and depression among
diabetic patients could be explained by one biological
theory postulating that changes in blood glucose levels may
have an impact on the central nervous system, which regu-
lates mood and cognition [30]. Moreover, the high level of
inflammatory markers in diabetic patients could contribute
to depressive manifestations [31].

Another striking theory is that diabetes is not like other
chronic diseases where the major management is mainly
the role of the medical team, but it depends mainly on the
patients and their families. This burden is presented by pre-
cise daily monitoring of blood glucose levels and adjusting
the insulin dose [32]. Patients have to take rapid actions in
cases of hypo/hyperglycemia [2]. So, it is crucial for patients
to be well educated about their illness and how to manage
it to be more confident and thus decreasing the liability for
anxiety and depression.

The study findings have shown that there is a low level of
knowledge about diabetes among patients for both DKT2
parts (general knowledge and insulin therapy). This finding
is consistent with that of Zowgar et al. [23] which demon-
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Table 3. Socio-demographic data characteristics stratified by Diabetes Knowledge Test 2 scores

General knowledge

Characteristics Global diabetes score  p-value score p-value Insulin use score p-value
Age (yr) 8.18 +5.86 0.49 5.06 +4.02 0.517 3.11+2.08 0.718
Gender, n (man/woman) 8.18 £5.86 0.439 5.06 + 4.02 0.747 3.11+2.08 0.843
Marital status
Married 8.17+5.72 0.86 5.08 +3.92 0.976 3.08 +2.03 0.732
Single 8.06 +6.38 4.96 £ 4.34 3.10+2.23
Divorced 4.00+1.41 2.50+2.12 1.50 £0.71
Widow 8.95+5.83 5.43 +4.08 3.52+2.14
Educational level 0.811 0.874 0.868
Primary 7.32+5.75 4.40 £ 3.97 2.92+1.98
Secondary 9.75 £ 7.89 6.25 +4.79 3.50+3.11
High 8.56 +5.81 5.23 £3.98 3.33+2.10
University 8.16 £5.94 5.14+4.13 3.02 £2.02
Uneducated 8.22+5.79 4.94 £3.76 3.28+2.30
Type of diabetes mellitus 0.168 0.735
Type 1 7.63 £5.85 4.60 £4.07 3.03+1.98
Type 2 8.46 £ 5.87 5.30 +3.98 0.294 3.16 +2.14
Type of medication 0.182 0.181 0.196
Oral 8.94 + 6.26 5.63 +4.31 Sl 22 2117
Insulin 8.26 +6.05 5.07+4.14 3.19+2.14
Oral and insulin 7.25+5.06 4.46+3.44 2.79+1.89
Compliance with treatment 0.539 0.547
Compliant 8.18 +5.93 5.07 +3.96 0.501 3.11+2.17
To somewhat 7.35+5.76 4.42 +4.07 2.93+1.97
Non-compliant 11.75 + 4.49 7.81 +3.17 3.94 3.94+1.65
Follow-up 0.526 0.881 0.523
Regular 8.25+5.99 5.16 £ 4.06 3.09+2.15
Irregular or no 7.88 +5.31 4.67 +3.83 3.21+1.80
Complications 0.049” 0.035" 0.03”
No complications 9.02 +£5.84 5.65+4.11 3.37+2.00
Complication in one organ 7.25+5.70 4.40 +3.77 2.84+2.13
Complication in two or more organs 7.65£6.27 4.75+4.28 2.90 £2.25

Values are presented as meantstandard deviation.
“Correlation is significant at the 0.05 level (2-tailed).

Table 4. Correlation between the patients’ knowledge level about diabetes and anxiety and depression status

Spearman’s rho Anxiety Depression GDKT GKP IUP
Anxiety Correlation coefficient 1 0.695 -0.225" -0.222° -0.204"
Sig. (2-tailed) 0.000 0.001 0.001 0.002
Depression Correlation coefficient 1 -0.225" -0.235" -0.176"
Sig. (2-tailed) 0.001 0.000 0.009
GDKT Correlation coefficient 1 0.975" 0.925"
Sig. (2-tailed) 0.000 0.000
GKP Correlation coefficient 1 0.823
Sig. (2-tailed) 0.000
IUP Correlation coefficient 1

Sig. (2-tailed)

Sig.: significance, GDKT: Global Diabetic Knowledge Test, GKP: General Knowledge Part, [UP: Insulin Use Practice.

“Correlation is significant at the 0.01 level (2-tailed).

strated poor patients’ knowledge regarding diabetes in their
study that was conducted in Makkah city, Kingdom of Saudi
Arabia. The major result of this study was the significant re-
lationship between the patients’ knowledge level about their
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illness and the occurrence of anxiety or depression. Lower
illness knowledge was correlated significantly with a higher
score. The demographics, clinical characteristics, complica-
tions, and care of diabetes patients were the focus of previ-
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ous studies that looked at the correlation between anxiety
and/or depression scores [29]. To our best of knowledge,
there were no prior studies correlating a patient’s knowl-
edge level with their likelihood of experiencing anxiety or
depression. Disease knowledge proved to be a noteworthy
risk factor that was previously disregarded and that can be
appreciated. Accordingly, we hypothesized that in diabetic
patients, anxiety and depression are mainly determined by
the patient’s insight of the overwhelming chronic disease
and the perspective of fronting this problematic condition.

However, the study has certain limitations. The cross-
sectional design of the research makes it difficult to deter-
mine a cause-and-effect relationship between the variables.
This study is conducted in one region only in Saudi Arabia
and so a limited number of participants were included that
limits the generalization of the study results. Furthermore,
because the patients were not followed-up, it is impossible
to make predictions on how the individuals’ anxiety and de-
pression symptoms will develop in the future in relation to
other variables. Prospectively monitoring these individuals
would be useful to determine the progression of the symp-
toms and the final outcome.

CONCLUSION

Anxiety and depression are prevalent among diabetic
patients, especially young women with type 2 diabetes. In
this study, we noted that the level of diabetic patients’ dis-
ease knowledge is a significant risk factor of anxiety and/or
depression. According to this study, a risk factor for anxiety
and/or depression in diabetic patients is their level of dis-
ease knowledge. Screening diabetic patients for anxiety and
depression manifestations is crucial to provide the neces-
sary therapy and support. Besides, increasing the patients’
knowledge by an educational diabetes self-management
program, that enhances the knowledge, talents, and skills
required for self-care of diabetes, will support patients and
decrease the scores of anxiety and depression.
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