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Introduction

Background and Rationale

Type 2 diabetes (T2D) is a prevalent clinical and
public health problem. The World Health Organization
(WHO) estimated the prevalence of diabetes among
adults at 8.5% in 2014. There was a rise in diabetes
from 4.7% (108 million) in 1980 to 8.5% (422 million)
in 2014 [1]. Moreover, the middle- and low-income
countries are experiencing a rapid rise. According to
the International Diabetes Foundation, globally, around
425 million people have diabetes, and 40 million are in
the Middle East and North Africa (MENA) Region [2].
Diabetes remains a major cause of many complications
diseases,
blindness, hearing impairment, stroke, and lower limb
amputation. Diabetes resulted in 2.2 million deaths in
2012 and 1.6 million more in 2016. According to the
WHO, diabetes was ranked the seventh leading cause

such as cardiovascular

of death in 2016 [1].

Abstract

BACKGROUND: The relation between depression and diabetes is bidirectional, and both can lead to morbidity and
mortality. Despite the success of cognitive behavioral therapy (CBT) in managing psychiatric comorbidities, research
on its use in comorbid diabetes and depression is limited and with varying results.

AIM: The study aims to assess the efficacy of CBT on depressed patients with type 2 diabetes (T2D).

METHODS: We conducted this randomized controlled trial at an urban primary healthcare center in Egypt. The
study included 80 participants. The inclusion criteria were uncontrolled T2D (Glycated hemoglobin [HbA1c] >7.5%)
and depression symptoms diagnosed by Beck’s depression index. We assessed participants for all batteries of
instruments. Subsequently, we randomized participants to control and treatment groups. The treatment group
received four CBT sessions. Both groups received 30-min structured diabetes education and their usual diabetes
treatment. Three months later, we reassessed all participants for depression and diabetes control. All labs were
repeated post-intervention. The primary (the difference in HbA1c pre-post intervention) and secondary outcomes
(the change in depressive symptoms assessed) were analyzed using ANCOVA.

RESULTS: Both groups were matching at baseline. Post-intervention, the CBT group revealed a significant reduction
in depressive symptoms while adjusting for beck depression index (BDI) pre-intervention (F [1, 74] = 7.074, p =
0.010). Moreover, HBA1c was significantly improved when controlling for pre-intervention BDI scores and body mass
index (F [1, 73] = 4.27, p = 0.042) compared to the control group.

CONCLUSIONS: The results indicated CBT intervention was effective in improving diabetes control and depression.
However, we recommend a future study to test its long-term impact.

The relation between depression and
diabetes is bidirectional. T2D is a risk factor for
depression, comorbid anxiety, and diabetes-specific
distress [3]. Diabetes itself and the lifestyle demands
impose many psychological burdens on diabetic
patients [4]. On the other hand, depression increases
the risk of developing T2D [3]. Studies have shown
individuals with diabetes are two to three times
more susceptible to developing depression than the
general population. Such individuals are vulnerable
to poor diet and metabolic control, and adherence to
medication regimens, and consequently, decreased
quality of life [5], [6], [7].

In Europe, the economic impacts of depression
on the healthcare system and society were estimated at
118 billion Euros in 2004 [8]. On the other hand, Egypt’s
healthcare expenditure on diabetes is approximately
$116 per person. That is equivalent to 16% of its total
health expenditure. The total direct and indirect costs of
diabetes treatment were $74.3 million and $11.8 million,
respectively [9], [10].
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The psychological status of diabetic
patients impacts their health behavior and clinical
outcomes significantly. Psychological interventions
are important tools to amending health behavior in
T2D [11]. Cognitive behavioral therapy (CBT) has
been an effective non-pharmacologic treatment for
many mental disorders such as depression, anxiety,
post-traumatic stress disorder, eating disorders,
and schizophrenia [12]. The therapeutic approach
promotes coping capabilities against challenging
situations. It targets a change in negative patterns
of cognition and associated behaviors and promotes
emotional regulation [13]. Nevertheless, practitioners
could only identify around only 44% of depressed
diabetic patients. Such under-recognition is attributed
to low diabetic outcomes [14], [15].

There is a growing body of research on
the effect of psychological techniques in managing
chronic diseases [16]. Despite the success of CBT
in managing psychiatric comorbidities, research on
its use in the treatment of chronic medical conditions
such as diabetes is limited and with varying results [4].
Moreover, many studies that investigated the burden
of depression in T2D were in high-income countries.
In the MENA region, there is a dearth of research on
this topic. In Egypt, there are no published data on the
effect of psychological interventions among patients
with diabetes.

Despite the significant relationship between
depression and T2D, few published studies
investigated the effect of CBT in improving disease
outcomes among diabetic patients. To address
such shortcomings, we conducted this randomized
controlled trial (RCT) to test the hypothesis that
adults with T2D receiving CBT will demonstrate better
glycemic control versus the control group. Moreover,
they will show significantly lower levels of depressive
symptoms post-intervention.

Methods

Study design and procedure

We implemented this parallel RCT at Al-Agouza
Family Medicine Center (AFMC) in Giza, Egypt, from
February 2019 to March 2020. The trial was registered
at clinicaltrials.gov (NCT04214600). The Elkader
Eleni medical school, Cairo University research ethics
committee approved this trial (D- 49-2019).

Eligibility criteria

Eligible patients were within the age range
of 35-80 years; ambulatory; able to give informed
consent; and able to obtain reliable information.

Patients were included if they met the American
Diabetes Association criteria for T2D (Glycated
hemoglobin [HbA1c] 26.5%; Fasting Plasma Glucose
[FPG] 2126 mg/dL; and 2-h plasma glucose [2-h
PG] =200 mg/dL) with diagnosis confirmed by the
participants’ medical clinician [17] and if they score
11-30 based on beck depression index (BDI) (Mild
mood disturbance to Moderate depression) [18].

Participants were excluded if they had type |
diabetes and psychiatric disorders otherthan depression
or personality disorders including schizophrenia;
bipolar disorder; and substance or alcohol abuse
identified using Structured Clinical Interview for DSM-IV
(SCID-5) [19]. Depressed patients on treatment for
depression were not included. Suicidal patients and
those diagnosed with major depressive disorder were
referred to a psychiatrist.

Sample size

Asample size of 80 participants (40 participants
in each group) was sufficient to detect a group difference
of 0.65 based on expected differences in HbA1c levels
of the comparison groups in the intent-to-treat (ITT)
sample with a power of 80% and 5% significance
level [20]. We recruited 50 participants per group to allow
for an expected drop out of 15-20%. Accordingly, we
recruited a total sample of 100 randomized participants
entering the 3-month trial.

Pre-intervention phase

We recruited patients over nine months through
three primary mechanisms: (1) screening patients’
medical records by the onsite nurse; (2) diabetic
outpatients attending the AFMC clinic; and (3) the “100
million Healthy lives” national campaign.

Subsequently, the study nurse contacted the
potential subjects via a telephone call. We assessed
eligible participants for the various battery of instruments
(demographic; diabetes mellitus [DM] history and
behavior; depression, compliance to treatment, and
other comorbid psychiatric conditions).

We randomly assigned patients to treatment
and control groups using a simple randomization method
at a 1:1 ratio. A computer-generated randomization
list that included the patient’s identification number
was used to identify all participants’ data collected
throughout the study period.

The number of visits was equal for both groups
to control for possible bias in the intervention. Each
group option was placed in an opaque sealed envelope
by a nurse at the AFMC independent from the study.
Blinding of patients and all members of the research
team was carried out throughout the trial. However,
blinding the researcher conducting the CBT procedure
was not possible.
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Intervention and post-intervention phases

All eligible patients attended a 30—40 min
structured diabetes education session delivered by a
trained educator. The session was an update to ensure
adequate diabetes knowledge in all trial participants.
It covered the pathophysiology of DM; early diabetes
symptoms; risk and predisposing factors; recognition
of diabetes complications; self-care including diabetes-
relevant behavior (e.g., nutrition, physical activity, foot
care); and monitoring and treatment of diabetes.

The intervention group received four CBT
sessions every other week for 2 months. Each CBT
session [21] was for 30-45 delivered during patients’
typical follow-up visits. The control was a similar number
as a follow-up for DM. The visits were on one to one
basis. To qualify, the researcher (NM) conducting the
CBT sessions had undergone systematic training by a
psychiatrist (MK) and carried out the procedure under
his supervision.

During the sessions, each participant worked
with the researcherto (1) Identify thoughts and determine
their effect on actions and feelings; (2) Challenge and
analyze each thought to work out if it has been realistic
or unhelpful; and (3) Find out an alternative, balanced
thought. The physician helped the patients’ change
unhelpful thinking and behaviors by teaching them new
skills they could apply daily.

Three months later, we assessed all
participants for depression using BDI and repeated all
lab tests including, FPS, 2-h PG, and HbA1c.

Statistical methods

The analysis was conducted according to the
Consolidated Standards of Reporting Trials guideline.
Precoded data were entered on Microsoft office excel
program for windows, 2010. Data were transferred to
the Statistical Package for Social Science Version 21
(V 21).

Quantitative variables were examined for
normality distribution using the Shapiro-Wilks’s test (p
> 0.05) [22], [23]. Results of p < 0.05 were considered
significant  indicating non-normal distribution.
A parametric Levene’s test was used to verify the
equality of variances in the samples (homogeneity of
variance) (p > 0.05) [24], [25].

Exploratory p-values of the student two-
tailed independent t-tests and Chi-square test
between study groups were used for the baseline
quantitative and qualitative variables, respectively. We
used 2-sided p-values with an alpha < 0.05 level of
significance were reported to three decimal places, for
example, p < 0.001.

Analyses employed the ITT principle. In which
patients who dropped out prematurely; were non-compliant;
or had taken the wrong intervention, were included in the

primary analysis within the respective treatment group they
were assigned to at randomization [26].

Two sets of analyses were conducted
corresponding to the study outcomes’ endpoints: (1) the
CBT group demonstrated improvement of HbA1c level
at the end of the sessions and (2) they demonstrated
improvement of depression score on BDI versus the
control.

We used the analysis of covariance
(ANCOVA) [27], the General Linear Modeling approach
to compare the study groups for:

1. The primary outcome in which the post-
intervention HbA1c was the dependent variable
while controlling for baseline Hb A1C. Further
analysis was conducted where the post-
intervention HbA1c as a dependent variable
whilst controlling for the baseline BDI scores
and body mass index (BMI) as independent

variables
2. Analysis for the secondary outcome in which
the BDI score post-intervention was the

dependent variable and baseline BDI score as
a covariate was used. Another ANCOVA was
conducted where the post-intervention BDI was
the dependent variable while controlling for the
effect of HbA1c and BMI before the intervention.
For that, the assumption of homogeneity of
regression slope was examined by testing the
interaction effect of the independent variable
and the covariate.

Furthermore, Pearson correlation was used
to examine the relationships between HbA1c value
post-intervention and baseline BDI-scores. Appropriate
methods were employed on an individual basis for
the missing values and variables normalization. The
primary analyses for “HbA1c” and the “BDI scores”
were repeated after employing the last observation
carried forward method. The logarithm, base 10 (Log
10) was used for the non-normal variable “FBG” [28]. If
outliers were apparent to bias the analysis, they were
set to missing.

Results

Participants’ flow diagram and baseline
data

Of the 394 patients we screened, 100 met
the inclusion criteria and completed the baseline
assessment. Subsequently, they were randomized to
either the CBT group (n = 50) or the control (n = 50) and
included in the ITT analysis. Regarding the attended
sessions, for the control group, 24% received four;
22% had three; 54% had two or less. Of the participant
allocated to the intervention group, 22% received the
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four CBT sessions; 38% had three, and 40% received
two or fewer. At the post-intervention assessment, 72%
of the control provided complete data and 82% of the
CBT group (Figure 1). There were no study-related
adverse events.

The CBT and control were matching for
sociodemographic characteristics with no significant
statistical difference between the study groups shown
in Table 1. Around three fourth (74%) of the participants
were >45-54 years of age for both groups. The majority
of the study participants were married (62%), female
(69%), and illiterate 42%. More than half the patients
(60%) were unemployed, and around half of the
participants (48%) were housewives.

There was no statistical difference of
significance between both groups before intervention
as regards the BDI scores (p = 0.129). Both the
anthropometric measures (weight, height, BMI, and
waist circumference) and laboratory tests including FPG
(mg/dl); 2 h PG (mg/dl); and HbA1c (%) showed p > 0.05
(Table 2). The age of onset of diabetes was statistically
insignificant too (The control: M= 46.62, SD= 10.98 vs.
the intervention: M = 46.06, SD = 9.65),1(98)=0.27,p =
0.787, ns). AMann-Whitney test indicated the duration of
diabetes was greater for the control group (Mdn = 8.00)
than for the CBT (Mdn = 10.50), U = 1236, p = 0.923.

The majority of the studied participants (41%)
had one comorbid condition (44% for control and 38%

Assessed for eligibility (n=394)

[ Enrollment ]

Excluded (n=294)
[0 Not meeting inclusion criteria (n=113)
e BDI<17- (n=81)
e  BDI>30- (n=23)
e  Psychotic- (n=2)
e HbAIlc<6.5- (n=1)
e Age<35-(n=1)
e DM 1-(n=5)
[0 Declined to participate (n= 50)
e Diseased (n=11)
e  Death (n=1)
e Unable to contact (n=38)
[J Other reasons (n=131)
e Recruitment ending (n= 8)
e  Other reasons (n=123)

Randomized (n= 100)

y [ Allocation ] y
Allocated to control (n= 50) Allocated to CBT (n= 50)
0 Received allocated intervention (n= 12) 0 Received allocated intervention (n=11)
0 Received incomplete intervention (n= 38)* 0 Did not receive complete intervention (n= 39)*

4 ( Follow-Up ] l

C

Lost to follow-up/ Discontinued intervention) (n=14) Lost to follow-up/ Discontinued intervention)(n=9)

v [ Analysis ] l

J

Analysed (n= 50)

Analysed (n= 50)

Figure 1: Consolidated standards of reporting trials flow diagram of participants. *Attended <4 sessions
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Table 1: Distribution of the study groups according to their
sociodemographic characteristics, n=100

Variables Control (n = 50) % CBT (n = 50) % p-value
Age
35-44 10 24 0.220
45-54 38 36
55-64 22 12
265 30 28
Sex
Male 30 32 0.829
Female 70 68
Marital status 0.355
Single 0 4
Married 68 56
Divorced 12 12
Widowed 20 28
Education level
llliterate 36 48 0.311
Read and write 14 8
Primary 10 8
Preparatory 4 12
Secondary 8 2
University 28 22
Employment status
Full time 26 30 0.874
Part time 2 6
Per diem 8 8
Unemployed 8 6
Retired 4 6
Housewife 52 44
Employment group
No work 64 56 0.717
Unskilled worker 18

Manual skilled worker
Managerial work
Semi-professional (clerk)
Professional

CBT: Cognitive behavioral therapy.

oo, N
0N BANN
©

for CBT). Only a few had four to five comorbidities. The
most common was hypertension in 58% of the control
group and 48% of the CBT. Around 30% of the patients
experienced one or two side effects of T2D (control
24% and CBT 38%) and (control 30% and CBT 36%)
respectively. The commonly experienced side effect
was tingling/numbness for both groups (79% for control
and 86% for CBT).

Table 2: Comparison between study groups according to their

assessment of depressive symptoms using the BDI scoring
and baseline laboratory tests, n =100

Baseline assessment  Control (n = 50) Mean + SD CBT (n = 50) Mean + SD p-value

FPG (mg/dl) 198.46 + 55.11 209.26 + 62 0.393
2h PG (mg/dl) 278.58 + 74.63 281.10 £78.12 0.869
HbA1c (%) 9.60 +1.71 944 £1.72 0.626
BDI before intervention 19 + 6.24 21+6.16 0.129

FPG: Fasting plasma glucose; 2-h PG: 2-h plasma glucose; HbA1c: Glycated hemoglobin. CBT: Cognitive
behavioral therapy, BDI: Beck depression index.

Post-intervention outcomes for diabetes
control and depression

We ensured the ANCOVA assumption for
the outcomes was fulfilled using: (1) Shapiro-Wilk test
was p > 0.05; (2) Visually inspecting the histogram, Q-Q
plots, and box plots for normal distribution at the level of
each group for BDI score and HbA1¢ post-intervention as
independent variables and the baseline BDI scores, HbA1c,
and BMI [29]; (3) A parametric Levene’s test was p > 0.05,
indicating homogeneity of variance between groups; and (4)
The homogeneity of regression of the BDI score and HbA1c
post-intervention was statistically insignificant (> 0.05).

The findings from ANCOVA using the General
Linear Modeling approach after adjustment for baseline
HbA1c as a covariate. HbA1c after the intervention was

statistically insignificant for both groups (F [1, 74] = 2.82,
p = 0.097). We conducted further analysis to compare
the effect of the CBT program while controlling for the
baseline BDI scores and BMI. There was a significant
difference in the mean HbA1c (F [1,73] = 4.27, p =
0.042) between the study groups shown in Table 3.

Table 3: Distribution of study groups according to assessment
of depression after intervention, n = 77

Post Control (n = 36) CBT (n =41) p-value
intervention
BDI
Unadjusted 15.89 (8.12) 12.78 (7.78) 0.091
Adjusted 16.49 (1.16) 12.25 (1.09) 0.010
HbA1c
Unadjusted 8.38 (1.60 7.82(1.47) 0.070
Adjusted 8.42 (0.25) 7.70 (0.23) 0.042

Standard deviations for unadjusted means and standard errors for adjusted means. CBT: Cognitive
behavioral therapy, HbA1c: Glycated hemoglobin, BDI: Beck depression index.

There was a significant difference in BDI after
the intervention (F [1, 74] = 7.074, p = 0.010) between
the groups while adjusting for BDI before intervention
with a CBT effect size of 8.7%. The CBT group had
significantly lower BDI scores for the adjusted mean
shown in Table 3. We performed another one-way
ANCOVA to compare the effect of the CBT program
on patients’ depression. There was no significant
difference between the CBT and control groups after
controlling for HbA1c and BMI before the intervention
(F[1,73]1=3.17, p = 0.079).

Discussion

There was an increase in the number of
studies evaluating the effect of CBT in controlling
depression. Nevertheless, its impact on both
psychological outcomes and glycemic control at the
same time remains inconclusive [11], [30]. To the
best of our knowledge, this trial is the first in Egypt.
It assessed the efficacy of the CBT program in the
treatment of depression in diabetic patients. At the end
of intervention after 3 months, the CBT group showed
a significant reduction in the glycemic index monitored
by HbA1c and lower depression scores measured by
BDI (Table 3).

Because the effects of diabetes are known to
improve with lifestyle modification, it is a good choice
for a CBT-based intervention. CBT for DM helps identify
barriers and challenges individuals might face and
explore what they need to overcome them. Diabetic
patients could enormously benefit from the one-on-
one support and repeated reinforcement provided by
the intervention. CBT has been an effective treatment
in improving depression. People with diabetes often
have co-morbid depression, which can exacerbate their
health condition. Therefore, CBT benefits could be ever
more than merely treating depression.
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Outcome measures

Depression is associated with a decrease in
diabetes control; poor adherence to medication and
diet regimens; and a reduction in physical activities [31].
The study indicated the CBT intervention was effective
in controlling T2D. Research has shown contradictory
results. More studies have indicated CBT was effective in
controlling T2D with coexisting depression [32], [33], [34].

A meta-analysis of CBT studies indicated the
program was effective in reducing short to medium-
term blood glucose levels. However, its long-term effect
was insignificant [4]. Contrary, Andreae et al. tested the
impact of CBT on behavior, quality of life, chronic pain,
and diabetes of 195 diabetic participants. The study
indicated statistically insignificant changes in HbA1c
between the control and intervention groups [35].

Regarding depression, the CBT group had
significantly lower BDI scores after we adjusted for the
covariates relative to the control. That suggested the
intervention program had significantly improved patients’
depressive symptoms. In that many meta-analyses and
RCTs had reported similar results [36], [37], [38], [39].

CBT intervention

CBT is an evidence-based psychiatric
approach. Possible benefits of the program include
reduced depressive, distress, and anxiety symptoms.
Participants had the opportunity to learn more about
their disease and have their concerns addressed. They
learned how to adopt new techniques in managing both
life and disease stressors. Thus, they had better control
over their diabetes. The program involved a multi-
disciplinary healthcare approach to manage patients’
medical and psychological illnesses and individualized
treatment regimens.

Mental health and primary care are intricately
linked, making it necessary to address them in
chorus. Because the CBT program is both simple
and inexpensive, it could fit very well in the Primary
Healthcare (PHC) settings in developing countries. The
cost of a similar intervention or provision for CBT would
be worth the investment. The notion “treatment of
depression must go hand in hand with the management
of diabetes.” is gradually gaining general acceptance.
Further, we expect the intervention would change the
healthcare systems.

Strengths and limitations

The study results support the prevention care
model and the implementation of CBT in the preventive
health sector. Thetrialis the firstin Egypt. We recommend
that managers and healthcare policymakers consider
our results when developing interventions to improve
the utilization of PHC centers. The Ministry of Health
should enact policies and increase funding towards

implementing psychiatric intervention at the PHC
facilities. It should increase the availability of services
to all Egyptians. Moreover, improve the quality and
accessibility of the service to those in rural areas who
have low access to healthcare facilities and suffer a
high burden of non-communicable diseases. It should
expand eligible activities to help recruit and retain
skilled healthcare workers in the preventive sector.

We conducted this study in a single urban PHC
facility, which may hinder the generalizability. Moreover,
we did not examine the positive effect of CBT for long-
term sustainability. In this, more research is required to
extend the finding to other rural and urban healthcare
settings. Further, to confirm the clinical importance of
this intervention in the management of diabetes as a
chronic condition.

Some challenges experienced include the
unavailability of HbA1c preparation kits. Thus, laboratory
technicians had to withdraw the blood samples and
perform the test in coordination with an external clinical
laboratory. Some patients performed the tests at their
convenience.

Although the CBT sessions have been
held during regular clinic hours and at participants’
convenience, retention remained a challenge to the
research team. Hence, once a patient was enrolled in
the trial, the team made every possible effort to follow
them throughout the study period by; (1) helping the
patient set diabetes-specific goals in the first session
and revising these goals in each visit to maintain their
interest; (2) contacting the patient to remind him/er of
upcoming appointments; and (3) providing periodic
feedback for each patient about his/er condition.

Since the study researcher managed patients
in both the CBT and control groups, spillover of the
intervention was possible. Blinding in this study was
one-sided to both the data analyst and participants.
However, blinding the researcher conducting the CBT
intervention was not possible. Nevertheless, statistically
significant improvements of the magnitude reported in
this study demonstrate the potential positive effects of
CBT on glycemic control and psychological outcomes.

Conclusions

The study shows the CBT intervention can
improve patients’ control over diabetes and depressive
mood. We hope the study could significantly improve the
knowledge regarding diabetes management. The CBT
program is both inexpensive and easily accessible. It
can fit very well in the primary care setting in developing
countries. The CBT implementation could be extended
further to test its impact on other chronic diseases such
as hypertension, obesity, and cardiovascular disorders.
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Therein, more studies would be required to determine
its applicability and suitability for such patients.

Future studies could focus on extending the

implementation of the CBT program to further test its
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development. J Diabetes Res. 2015;2015:428349. https://doi.
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