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Abstract

Background: Diabetes mellitus and depression are serious common diseases, and the number of
people with both conditions is rising steadily. Depression in people with diabetes mellitus results in
poorer prognosis through different mechanisms. On the other hand, the presence of diabetes in
individuals with depression increases functional impairment that is associated with depression.

Aims: The study is aimed at assessing the prevalence and factors associated with depression among
adults with type 2 diabetes mellitus attending a diabetes clinic in Cairo, Egypt.

Methods: A cross-sectional study was conducted among adult patients with diabetes type 2
attending a diabetes clinic in the endocrinology department in Ain Shams University Teaching
Hospital, Cairo, Egypt. Data were collected through face-to-face interviews by trained psychiatrists
and from patients’ records.

Results: The prevalence of depression among diabetic patients was 21.8% (95% Cl 15.6%-29.1%).
Depression was more common among younger age groups and those with a higher level of
education. There was no significant difference between those with lifetime depression compared
to those without depression regarding physical health complications.

Conclusions: The prevalence of depression among patients with type 2 diabetes is high. Given the
impact of co-morbid diabetes and depression, diabetic patients should be routinely screened for the
latter condition.
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Introduction

Diabetes mellitus (DM) is a chronic metabolic disease, characterized by disturbance in the
metabolism of carbohydrates, lipids and amino acids leading to a persistent elevation of blood
glucose, either as a result of decreased insulin secretion, or due to a reduction to insulin sensitivity
of the body cells (Goyal et al,2023). According to the International Diabetes Federation “Diabetes
Mellitus” is one of the most common chronic conditions in the world. The prevalence of diabetes
mellitus has increased dramatically over the last years secondary to increasing obesity and
sedentary lifestyle which resulted in diabetes to become the 8% cause of disability adjusted life years
(DALYS) (International Diabetes Federation, 2021). In 2021, approximately 537 million adults (20-
79 years) have been living with diabetes. The total number of people living with diabetes is projected
to rise to 643 million by 2030 and 783 million by 2045 respectively (International Diabetes
Federation, 2021).

It is reported that 3 in 4 adults with diabetes live in low- and middle-income countries (Naskar et
al., 2017). Prevalence may vary depending on the socioeconomic level of the country, the ethnic
subgroup, diagnostic criteria, and the clinical characteristics of the diabetic population (King et al.
1998). The Arab world (North Africa, Middle East, and Gulf area) specifically is expected to have the
second highest increase in percentage of people with DM in 2030 compared to other parts of the
world (Sweileh et al, 2014).

Depressive disorder is another prevalent condition experienced by an estimated 3.8% of the
population. This includes 5% of adults (4% among men and 6% among women), and 5.7% of adults
older than 60 years. Approximately 280 million people in the world have depression (World Health
Organization [WHO], 2023). Depression is about 50% more common among women than among
men. (Woody et al., 2017).

Relationship between diabetes and depression

Around 300 years ago, Thomas Willis (British Physician) suggested a probable relationship by stating
that diabetes mellitus was the consequence of a “period of sadness” (Nicolau & Masmiquel, 2013).
Since then, many studies have agreed that an association exists between diabetes and depression.
Moreover, literature on this topic has increased over the past decade.

Diabetes and depression appear to display an etiological bidirectionality. Prevalence of depression
is higher in people having diabetes compared to those without diabetes (Briganti et al., 2019). On
the other hand, Tabak et al. (2014) have reported that patients with depression show an elevated
risk to develop diabetes. It is worth noting that in combination, these two chronic conditions result
in 4.5 times higher healthcare costs than for diabetes patients without depression (Markowitz et
al., 2011; Naskar et al., 2017).

Many studies concluded that the comorbidity of diabetes and depression is associated with higher
mortality rates (Hofmann et al, 2013). Moreover, studies show that such comorbidity increases
diabetes related complications. For example, Lin and colleagues (2004) showed that people with
diabetes and comorbid depression had a 36% increased risk of developing microvascular
complications such as renal impairment, retinopathy and foot ulcers, compared to individuals with



diabetes without depression. Furthermore, a 25% higher risk of developing macrovascular
complications, such as cardiac and neurological events was reported (Richardson et al., 2008).

There are three suggested explanations for the increased depression prevalence in people with
diabetes. The first possible reason is the psychosocial impact involved in being diagnosed with
diabetes (Das et al., 2013) including the extensive fear of developing long term complications of
diabetes and changes in lifestyle needed to maintain good metabolic control. However, increased
prevalence of depression even in people with undiagnosed diabetes makes the psychosocial theory
insufficient as the only cause for such an increase. Various biochemical changes secondary to
diabetes form the basis of a biological hypothesis for the increased depression prevalence in
diabetic patients (Ducat 2014). According to this hypothesis, increased inflammatory cytokines,
hyperglycemia, and hyperinsulinism contribute to a low-grade chronic inflammation state. The
passage of these cytokines to the central nervous system may result in development of depression
by increasing cytokine synthesis by microglial cells, the activation of macrophage-like cells in
periventricular areas, decreased neuroplasticity, adrenal axis hyperactivation. and decreased
volume of the brain such as hippocampus and amygdala, Thirdly, depression and diabetes may
present coincidently without relation between the two conditions (Ismail, 2010; Lloyd et al., 2005).

On the other hand, there are two potential reasons for increased prevalence of diabetes among
depressed patients. Firstly, it has been suggested that the increased risk of developing diabetes in
subjects with depression may be explained by the lifestyles present in depressed patients.
Depression is associated with poor dietary habits, abnormal sleep patterns and a more sedentary
lifestyle (Palinkas et al., 1991). On the contrary, the biological hypothesis also attempts to explain
the increased incidence of diabetes in subjects with depression through the increased synthesis of
proinflammatory cytokines (interleukin-1 and interleukin-6) in the central nervous system that
results in systemic inflammation due to the passage of these substances through the blood-brain
barrier. This leads to insulin resistance and eventually diabetes (Barglow et al., 1984; Gold et al.,
1988; Palinkas et al., 1991).

Diabetes and Depression in Egypt

Egypt is located in North Africa with Arabic and Mediterranean roots with a population above 100
million in 2021 (Abouzid et al., 2022; CAPMAS,2023). Interestingly, the Egyptian physician “Hesy-
Ra” first described diabetes in approximately 3000 BC, but diabetes was further described in details
as “plentiful urine” in the Upper Egyptian Ebers Papyrus dating back to 1550 BC (Hegazi et al., 2015).

In Egypt, diabetes is a fast-expanding concern. According to the International Diabetes Federation
(IDF), Egypt ranks ninth in the prevalence of diabetes worldwide, the prevalence of among Egyptian
adults being 15.2%, (International Diabetes Federation, 2021) which may be underestimated as
reports indicate that 43% of patients with diabetes and most people with prediabetes in Egypt are
likely undiagnosed (Al-Rubeaan, 2010). It is alarming that diabetes prevalence in Egypt has
increased rapidly within a relatively short period from approximately 4.4 million in 2007 to 7.5
million in 2013. It is expected this number will jump up to 13.1 million by 2035 (Whiting et al., 2011).
Therefore, diabetes should be thoroughly explored in terms of its risk factors, prevention,
treatment, and consequences. Moreover, the general population should be aware of and well
informed about all aspects of diabetes.

Prevalence rates of depression in Egypt varied over the years and between different studies. In a
1988 survey of a community sample from an urban and rural population in Egypt, reported a rate of
15.3% (Okasha et al, 1988), while the preliminary National Survey of Prevalence of Mental Disorders



in Egypt reported rates as low as 2.7% in 2003 (Ghanem et al,2009). Prevalence rate of 3.5% in 2015
was reported by the WHO (World Health Organization [WHO], 2017). However, a recent a recent
systematic review by Odejimi et al.(2020) reported that the prevalence of depression among older
adults ranges between 23.7 and 74.5% (Abdel-Wahab et al, 2022).

Study objectives

The aim of this study was to examine the prevalence and correlates of depressive disorders in adults
with Type 2 diabetes attending secondary care facilities in Cairo, Egypt. The data formed part of
International Prevalence and Treatment of Diabetes and Depression (INTERPRET-DD) study in 17
countries across the globe.

Methods

This study was part of the International Prevalence and Treatment of Diabetes and Depression Study
(INTERPRET-DD) and a detailed description of the methodology can be found in Lloyd et al. (2015).
The study was a cross-sectional, single interview study that included consecutive patients with type
2 diabetes , aged 18 — 60 years, attending the Diabetes Clinic of Ain Shams University Hospitals. Ain
Shams University Hospitals are one of the largest tertiary hospitals in Egypt. It has approximately
2300 beds, 5000 physicians and serving more than three quarters of a million patients annually. The
Ain Shams Hospitals consists of 8 Hospitals (Diabetes clinic is in one of them) and 6 specialized
centers including the Okasha institute of Psychiatry. The hospitals accept patients from all over the
country, including urban and rural areas. The hospitals provide service as inpatients, outpatients
clinic and virtually through the telemedicine clinics.

Type 2 diabetes is defined according to WHO criteria (random plasma glucose > 11.1 mmol/I or
fasting plasma glucose > 7.0 mmol/l or 2—hour plasma glucose > 11.1 mmol/l).

Prior to interview the site investigators completed an information form for each eligible individual.
This form included information from medical records, such as age, duration of diabetes, family
history of diabetes and presence/history of diabetes complications. The latter included
cardiovascular disease, retinopathy, peripheral neuropathy, peripheral vascular disease and renal
disease and associated disorders. Most recent measurements of blood pressure, HbA1., height and
weight were also recorded. A diagnosis of current major depressive disorder (MDD) was made at
the interview so that the proximity of clinical records did not differ. Participants were asked if they
lived in what they considered to be a rural or an urban area, and reported their highest level of
education (defined as no formal, some/completed primary, some/completed secondary school, or
higher education, which was defined as any college, postgraduate or professional training). Marital
status was defined as married/cohabiting vs being single/widowed/divorced which, for our
analyses, was dichotomized into living alone vs not living alone. Participants were also asked if they
considered that they had a regular income.

Each participant was asked to complete the Patient Health Questionnaire (PHQ-9). The PHQ-9
consists of nine items on a four-point Likert-type scale (Kroenke et al., 2001). It has good sensitivity
and specificity with regard to identifying cases of depression as well as being sensitive to change
over time, and has been used in a number of different countries (Kroenke et al., 2001).
Moderate/severe depressive symptomatology was defined as PHQ-9 scores > 9, as this was a
research study rather than clinical practice, in which a significant level of symptoms would usually
be considered to be PHQ-9 scores >15 (Petrak et al., 2015). All questionnaires were completed using
standard self-complete methods in the appropriate language, or assisted one-to-one collection,
with the questions read out by the researcher and answered by the participant. Where no existing



translation/cultural adaptation of the questionnaire was available it was adapted using standard
forward/back translation procedures.

A psychiatric interview was subsequently conducted by a trained interviewer using the Mini
International Neuropsychiatric Interview (MINI plus- V5) (Sheehan et al., 1998) Arabic version
(Ghanem et al., 1999). Depression was defined at interview as a current (within 2 weeks) diagnosis
of MDD in accordance with the criteria given in the International Classification of Diseases 10
classification (and the corresponding criteria of MDDs in the DSM-IV). Previous MDD, lifetime (i.e.
either current or previous MDD) and recurrent MDD (i.e. with both current and previous MDD) were
also diagnosed at the interview. For the purpose of the analysis in this study, we compared those
diagnosed with lifetime depression to those without a diagnosis.

Ethical approval

Prior to commencing the study, ethical approval was obtained from the Institute of Psychiatry, Ain
Shams University (currently known as Okasha Institute of Psychiatry). Ethical approval also was
obtained from the Open University, UK, where the data were stored for analysis.

Statistical analysis

SPSS was used to analyze data (Rubin & Schenker, 1986). Descriptive statistics are reported, along
with univariate (t-test, chi-squared test, Wilcoxon rank-sum test) analyses to examine the
differences between those with and without lifetime MDD.

The present study is the first of its kind to use both a clinical interview as well as a screening
instrument to detect clinical depression and depressive symptoms, and to also record the diagnoses
of diabetes complications contained in medical records kept by leading centers of care for people
with diabetes.

3. Results

A total of 200 patients were approached to be interviewed as planned and 143 consented and were
included, achieving a response rate of 71 %. Around 77 % of the respondents were female. Out of
the total study participants, 64% were not living alone. About 60 % had attended secondary school
or above. The majority of the study participants (54.9%) were urban residents. More than 92% of
participants had a positive family history of diabetes. Half of the participants were on one diabetic
control medication and the rest were on two or more. Most of the participants were non-smokers
(78.9% never smoked and 4.9% were past smokers). This could be explained by the majority of the
sample being females and smoking being less common and culturally unacceptable amongst them.
Almost all the sample (97.9%) reported either never or rarely exercising.

In the study sample, the prevalence of lifetime depression was 21.8% (95% Cl 15.6%-29.1%). Table
1 shows the prevalence of current, recurrent, and past depression according to the MINI diagnosis.

Table 1: prevalence of depression among sample of patients with Type 2 diabetes

N (%) 95.0% Cl
MAJOR DEPRESSIVE DISORDER  (Current) 29 (20.42%) | 14.43% - 27.61%
MAJOR DEPRESSIVE DISORDER ~ (Recurrent) 18 (12.68%) | 7.97% - 18.88%
MAJOR DEPRESSIVE DISORDER  (Past) 21 (14.79%) | 9.68% - 21.31%
MAJOR DEPRESSIVE DISORDER  (Lifetime) 31(21.83%) | 15.65% - 29.15%




In the study sample, depression was more common among those of a younger age (Mean + SD =
46.48 + 8.73) compared to those without a diagnosis of depression (Mean + SD= 50.16 + 8.54, p
value 0.037). Moreover, depression was more common on those with a higher level of education (P
value 0.028). This could possibly be due to their understanding of diabetes risk and complications.
There were no significant differences regarding the rest of collected factors (sex, living status, family
income status, location of residence, accessibility of health services in the local area, family history
of diabetes, and family history of mood disorders and number of diabetic medications) between the
group with depression and the group without (Table 2).

Table 2: Relation between sociodemographic factors, family history, availability of services and
depression in Type 2 diabetes patients

MDD overall
No MDD (current, recurrent, Test of sig.
past)
Mean £ SD Mean £ SD value pvalue | sig.
AGE 50.16 + 8.54 46.48 +8.73 t=2.11 |0.037| S
N (%) N (%)
F I 459 .659
Sex emale 83 (75.45%) 25 (80.65%) =036 | 0547 | NS
Male 27 (24.55%) 6 (19.35%)
0 15 (13.51%) 2 (6.45%)
Highest level of education 1 33 (29.73%) 4 (12.9%) -
) =9.14 | 0.028 | S
attained 2 35 (31.53%) 9 (29.03%) X
3 28 (25.23%) 16 (51.61%)
Not livi I .069 .749
Living status o. .|vmg alone 70 (63.06%) 21 (67.74%) 22023 | 0631 | NS
living alone 41 (36.94%) 10 (32.26%)
N I i . 0, . 0,
Family income status o regu a.r income | 45 (40.54%) 11 (35.48%) X2 =0.26 0.611 | NS
Regularincome | 66 (59.46%) 20 (64.52%)
1 [s) 0,
Location of Residence rural / village >3 (47.75%) 11 (35.48%) x2=1.47 | 0.225 | NS
Urban 58 (52.25%) 20 (64.52%)
no 53 (48.18%) 11 (35.48%)
Are there health services
ible i rticipant’ 2=1.57 0.21 | NS
A ey Pants yes 57(51.82%) | 20 (64.52%) X
No family history 11 (9.91%) 0 (0%)
Diabetes in 1st
degree relative 42 (37.84%) 11 (35.48%)
iy Hi i Diabetes in 2nd =
Family History of Diabetes degree relative 36 (32.43%) 8(25.81%) X2 =7.06 0.07 | NS
Diabetes in both
1st & 2nd degree | 22 (19.82%) 12 (38.71%)
relative
Family History of Mood no 108 (97.3%) 30 (96.8%) Fisher 1 NS
Disorders yes 3(2.7%) 1(96.8%) exact test
1 51 (45.95%) 21 (67.74%)
Number of DM medications 2 54 (48.65%) 8 (25.81%) X2 =5.21 0.074 | NS
3 6 (5.41%) 2 (6.45%)

On the other hand, lifetime depression (current, recurrent, or past) with significantly related to
shorter duration of diabetes (Means + SD; No MDD 9.06 + 5.50, MDD 6.07 + 3.70, p <0.001).




There were no significant differences between the “depression” and “no depression” groups
regarding diabetic control reflected by the most recent HbA1lc results (Mean + SD No MDD 9.73 +
1.71, MDD 9.95 + 2.32 , p value 0.618), diabetic complications (Figure 1) or physical health
comorbidities (Figure 2). This could be due to the small sample size.

Figure 1: Diabetic complications in Type 2 diabetes patients with and without depression.

etc)

X
80.00% S
~
70.00% g o
(Y]
60.00% ?
50.00%
40.00%
30.00% EN X BN ® 8 g . i
© 3 o N % X o B
2000% N o = 59 0¥ 8¢ g
m n (o] — O
10.00% P SN
[ m° l ll = No MDD
0.00%
= e z = @ H Life time MDD
© ] © © 3
] k5 & & 3
£ o 5 = °
0 5 GJ [=% o
o ] = [ >
3 z 2
s g
©
(¥}
<
8
o
o

Any other heart trouble (e.g. angina - 10.09%

Stroke or cerebrovascular incident
Heart attack or myocardial infarction
P 12.90%

Figure 2: Physical health comorbidities in Type 2 diabetes patients with and without depression.
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4, Discussion

This study aimed to assess the prevalence of depression among patients with Type 2 diabetes
followed up at the Ain Shams university hospital, Cairo, Egypt. The findings revealed that the
prevalence of current depression among the study participants was 21.8%, this magnitude being
almost similar to the findings of studies conducted previously in Egypt which found prevalence
rates of depression to be 17.5 % and 18 % respectively (Roshdy et al., 2022, Shehatah et al.,
2010), but markedly different from another two Egyptian studies which report 9% and 74 %
respectively (Sayed et al., 2022, El-Shafie et al., 2011) . A recent multicenter study reported
depression in 34.2% of the sample. However, the study included both patients with diabetes type |
and Il (Abd-Elgawad,2023).

This great variation in results is possibly explained by the different tools used to measure depression
and sociocultural and behavioral-related factors among study participants.

This variation in prevalence rates has been found in other Arab countries, African countries and
worldwide. For example, a study in Jordan reported a prevalence rate of undiagnosed depression
among Jordanian diabetic patients was 19.7% (Al-Amer et al., 2011) while other Palestinian and
Saudi Arabian studies have reported a prevalence of 40 % and 49% respectively (El Mahalli, 2015;
Sweileh et al., 2014).

Our results are similar to other studies conducted in African countries, for example Mosaku et al.
(2008) reported a similar prevalence of depression in Nigerian diabetic patients while an Ethiopian
study reported a prevalence of 43.6% (Dejene, 2014), with a study in Tanzania found a rate of 87%
(Khan et al., 2019).

In a recent large Brazilian study a similar prevalence of depression in diabetic patients to be around
22.5% (Briganti et al., 2019). However, Ganasegeran et al. (2014) found major depression in 40%
of a sample of Malaysian diabetic patients which is higher than in this study.



Studying associated risk factors of depression among diabetic patients is important in order to
initiate early treatment which results in improving clinical outcomes and reducing resource
utilization (Katon et al., 2009). The current study found that female patients were more depressed
than male patients though the difference was non-significant, possible due to the small sample size.
Our findings are consistent with a recent Austrian study composed of more than 123232 diabetic
patients and reported a higher prevalence of depression in females (Deischinger et al., 2020), which
could be explained by hormonal changes females experiencing during different phases of their life
(Albert, 2015).

Duration of diabetes is also associated with the development of depression in this study and as
reported by other researchers (Asefa et al., 2020, El Mahalli, 2015). This could be explained by the
fact that increased duration of diabetes is known to increase the risk of developing complications
and the consequent health care costs which result in more susceptibility to developing depression.
However, in our study, we noted that diabetes duration was shorter in those with depression. It is
not clear whether this has a cultural or social root or related to the stress of being diagnosed with
limited education about diabetes or support provision.

Contrary to most studies ( Khan et al., 2019; Sweileh et al., 2014, El Mahalli, 2015), our results did
not find a significant association between development of diabetic complications and depression.
This could be due to our small sample size, which was not large enough to produce significant
results.

Conclusion and Recommendations

Depression is one of the least mentioned complications associated with diabetes despite its
prevalence. The study results showed that more than one fifth of the sample suffered from
depression at some point. Younger age, higher education and duration of diabetes were all
associated with a higher risk of having depression. Based on these findings, routine screening for
depression should be part of diabetes management and a multidisciplinary, holistic, person-centred
approach to care which includes psychiatric and psychological assessment and management. Egypt
is one of the countries that have adapted the WHO mental health Gap Action Programme (mhGAP)
and have been training professionals in primary healthcare settings on various mental health issues.
This creates a good opportunity to integrate at least a basic level of screening for mood symptoms
in primary healthcare settings and facilitate managing present symptoms early or refer to more
specialized services. On the other hand, as this is study was conducted in a tertiary setting, we would
recommend that assessment for depression becomes an integral part of the service provided
especially consultation of liaison psychiatry is easier. Moreover, being a tertiary hospital, more
complex cases are expected to be seen. Despite not being able to detect the association between
complications and depression, other researchers had which should also be considered in this
recommendation.

Larger studies are needed to be able to generalize the results and also to further investigate the
unexpected finding regarding the duration of diabetes, and the association with diabetes
complication, with in depth consideration of cultural and social implications of diabetes.

Limitations of the study.

We employed a cross-sectional study design; therefore, the temporal relationship between the
predictors and outcome variables is not clear. Moreover, the small number of the sample, and the
study being conducted in one clinic -despite that the clinic accepts patients from different
governorates- generalizing the results to the whole population is difficult, thus our results should



be interpreted cautiously. Some associations detected by other researchers (e.g. with diabetic
complications) were not noticed in this study, which could also be due to the small sample size.
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