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Abstract

Background: Impaired sleep is associated with poor glycemic control and future risk of diabetes
related complications. Most Diabetes Mellitus (DM) patients have poor sleep quality compared
to the general population and despite the high prevalence of sleep disturbances and Type 2
Diabetes Mellitus (T2DM) in the African continent, there are few number of studies done to
assess their implications. In our country’s context, quality of sleep in T2DM patients is an under
recognized and under reported problem.

Objectives: The purpose of this study was to assess the prevalence of quality of sleep and its
associated factors among Type 2 diabetes patients at Zewditu Memorial Hospital.

Methods: A cross-sectional study was conducted from March 2024 to May 2024 in Zewditu
Memorial Hospital, Addis Ababa, Ethiopia. The study was conducted on 440 subjects who were
randomly selected from T2DM patients coming for follow-up. A structured questionnaire,
laboratory data and electronic medical records were used for data collection. All analysis were
conducted using SPSS for windows version 26. Descriptive statistics, bivariate and multivariable
logistic analyses were conducted to identify the prevalence and associated factors. The 95%
significance level and a P- value of <0.05 was used to determine statistical significance.

Results: The overall prevalence of poor sleep quality among the participants was 48.4% (95%
CI: 43.7, 53.2) and the prevalence of good sleep quality was 51.6% (95% CI: 46.8, 56.3). Among
the 440 study participants 220/440 (50.0%) had rated their subjective sleep quality as bad.
Almost two third, 291/440(66.1%) of the participants had < 7hrs of sleep per night and more
than one third, 170/440 (38.6%) have reported >30 minutes of sleep latency (the time it takes to
fall asleep). Factors that were negatively associated with sleep quality in this study were married
marital status (AOR=0.25) (95% CI: 0.06, 0.99), moderate intensity physical activity (AOR=
0.74) (95% CI: 0.59, 0.92) and low intensity physical activity (AOR=0.87) (95% CI: 0.78, 0.97)
whereas factors that were positively associated with sleep quality were current tobacco smoking
(AOR=24.42) (95%CI: 4.38, 36.05), presence of comorbidity (AOR=3.53) (95% CI: 2.15, 5.80)
and poor glycemic control (AOR=2.28) (95% CI: 1.39, 3.73).

Conclusion and recommendation: Poor sleep quality is highly prevalent among T2DM
patients. Therefore, it is recommended to screen for sleep quality and to integrate sleep heath as
part of T2DM patient care and treatment plan considering the ever-expanding population of
T2DM patients. Married marital status, current tobacco smoking, low and moderate intensity
physical activity, presence of comorbidity and poor glycemic control were significantly
associated factors for sleep quality in this study. Therefore, it is recommended to have tailored
regular exercise, to avoid smoking cigarettes and to have regular screening for the presence of
comorbidities with optimal glycemic control for better sleep quality among T2DM patients.

Key words: Type 2 diabetes Mellitus, Sleep Quality, Zewditu Memorial Hospital
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Introduction

Background of the study

Diabetes mellitus (DM) is a chronic metabolic disease that is characterized by hyperglycemia
and about ninety percent is type 2 diabetes mellitus (T2DM) (1). It is rapidly increasing and
affecting human lives worldwide. According to the International Diabetes Federation (IDF), it
affects around 537 million people worldwide and this number is expected to rise to 783 million
by 2045. Majority of the cases (3 out of 4 diabetic adults) occur in low- and middle-income

countries. There are currently around 1.9 million people with DM in Ethiopia and with a
prevalence of 3.3% (2)(3)(4).

Globally there is marked sleep deprivation among individuals during recent years and it has been
associated with the significant burden of T2DM. There is also an ample evidence showing the
negative impact of T2DM on the overall quality of life and an increased future risk of T2DM (2).

T2DM can lead to poor sleep and poor sleep may predispose to insulin resistance and T2DM (4).
Poor sleep can be manifested by difficulty in falling asleep, early awakening, shorter duration of
sleep and light sleep. When an individual is having poor sleep quality for a prolonged time, it can
lead to abnormal glucose metabolism and insulin resistance with faster progression to DM
related complications (1).

Most DM patients have poor sleep quality compared to the general population (2). The reasons
for this are sedentary life style, lack of exercise, nocturia, hypoglycemia, presence of
comorbidities such as obstructive sleep apnea & diabetic neuropathic pain and sociodemographic
factors (1).

Despite the high prevalence of sleep disturbances and T2DM in the African continent, there are
few number of studies done to assess their implications (5,6). Most of these studies were done
focusing on the relationship between obstructive sleep apnea (OSA) and T2DM rather than on
the overall sleep quality among T2DM patients. Long standing sleep disturbance can lead to poor
glycemic control and subsequently to vascular complications in T2DM patients (3,4,7).

In our country’s context, quality of sleep in T2DM patients is an under reported problem. Poor
sleep quality is linked to poor glycemic control and vice versa (8,9). Therefore, this study tried to
assess the quality of sleep and to determine the association between sociodemographic factors,
behavioral and clinical factors on the quality of sleep among T2DM patients who are attending
follow-up at the referral clinic of Zewditu Memorial Hospital.



Statement of the problem

According to the IDF Atlas, T2DM is considered the world’s fastest growing health emergencies
of the twenty first century, especially in low and middle income countries. (10,11). It is said to
have affected 537 million people globally in 2021 and is expected to increase to 643 million by
2030. In Sub Saharan Africa, T2DM affects around 19 million people and it is currently seen in
1.9 million adults in Ethiopia and is projected to increase in the coming years (3,12). The reasons
for this increase in prevalence were sedentary life style, increased urbanization and increase in
population growth. T2DM also negatively affects individual’s overall quality of life and poses
significant economic burden for its treatment and for the cost of medications (13,14).

There is growing evidence which shows poor quality of sleep to be associated with increased risk
of T2DM. Some studies have associated poor quantity (short or long duration) of sleep to be
associated with increased T2DM risk (10,15). Sleep plays a key role in modulating our endocrine
and metabolic functions and poor quality of sleep tends to disrupt this. Sleep quality can be
broadly defined as “the degree of excellence or satisfaction” experienced with sleep and it varies
between individuals (15).

Most studies showed prevalence of poor sleep among T2DM patients to be > 50% (which
includes poor sleep latency, poor sleep maintenance and daytime sleepiness) (17). A similar
study done previously in Ethiopia also showed the prevalence of poor sleep among T2DM
patients to be 55.6% (8).

Inadequate or fragmented sleep is associated with abnormal glucose metabolism and elevated
hemoglobin Alc level (17). It can also lead to poor treatment adherence, reduced working
capacity, and faster progression of DM, increased risk of coronary heart disease (CHD), stroke,
asthma, arthritis and depression among T2DM patients (17-19).

Despite the significance of this problem, most studies that were previously done focused on OSA
rather than on the overall sleep quality among these patients. Moreover, most of these studies
were done in the western setup and not in developing countries like ours. There are limited
studies done regarding the quality of sleep among T2DM patients and it remains to be under
recognized and under reported problem in our country (20). Even though polysomnography
(PSG) is the gold standard for measuring sleep quality (8), most of the limited number of studies
done in our setup rely on subjective responses on sleep quality from patients and result in recall
bias (8). Thus, this study has tried to assess sleep quality and will allow us to have a deeper
understanding of each of the potential predictors of sleep quality among T2DM patients who are
being followed at the referral clinic of Zewditu Memorial Hospital, Addis Ababa, Ethiopia from
March to May 2024.



Significance of the study

By the end of 2025, the world health organization (WHO) has targeted for reducing preventable
mortality from Non-communicable diseases (NCD) including DM by 25%. Therefore, improving
poor sleep quality is one measure of fulfilling this target. This study tried to describe the
prevalence of quality of sleep among T2DM patients on follow up at Zewditu Memorial
Hospital, Addis Ababa, Ethiopia. It also tried to identify common associated factors for poor
sleep quality among T2DM patients which includes sociodemographic, behavioral and clinical
factors. This allows us to have a targeted approach towards managing these potential predictors.
Therefore, this study has tried to identify T2DM patients at an increased risk for poor sleep
quality & at future risk for DM related complications and which will likely improve the care that
we provide among T2DM patients (as health care providers). It also allows T2DM patients to
pay close attention to their sleep health (for patients). It may also be used for development of
nationally standardized and valid tool for measuring sleep quality among T2DM patients in the
future (for policy makers and Ministry of Health). It will also inform policy makers on
integration of Sleep health as part of T2DM treatment plan in order to improve the overall
quality of care that is provided. Also the results from this study can be used as a bench mark for
further studies in the future.



Literature Review

Proportion of Poor Sleep quality among T2DM

Most studies have reported the global prevalence of sleep disturbance among T2DM patients to
be > 50% (4) (9) (21). These can be: prolonged sleep latency, poor sleep maintenance and
excessive day time sleepiness. Impaired sleep is associated with poor glycemic control and future
risk of diabetes related complications (10).

In a retrospective cohort study done in central Taiwan, the prevalence of poor sleep among
T2DM patients was found to be 56% (10). Similarly, another cross sectional study done in India
showed the prevalence of poor sleep quality among T2DM to be 55.3% and was significantly
associated with a lower health related quality of life (2). Moreover, in another cross sectional
study conducted in Jazan, Saudi Arabia and China among T2DM patients, the prevalence of poor
sleep quality was determined to be 55.4% and 59.1% respectively (1,22).

Despite the recent increase in the prevalence of sleep disturbances among African patients with
cardio-metabolic disease like T2DM (this includes: reduced sleep duration, insomnia, disordered
circadian rhythm and OSA (obstructive sleep apnea)), there has been few studies done in the sub-
Sahara African region (5). In a tertiary hospital in Kenya, a cross sectional study was conducted
to determine quality of sleep among T2DM patients and 53% had poor sleep quality. In another
tertiary hospital in Nigeria, a cross sectional study was done to determine the OSA risk among
T2DM patients and 49.5% had high risk for OSA and poorly controlled blood pressure and
obesity were significantly associated with OSA risk among these T2DM patients (23).

In Ethiopia; despite the paucity of multicenter studies on sleep quality, most of the studies
showed that more than one third of T2DM patients had poor sleep quality. In a cross sectional
study performed in the University of Gondar Comprehensive Specialized Hospital among T2DM
patients with the overall prevalence of poor sleep quality being 47.2% (8). In another
comparative cross sectional study done in Jimma University Medical Center among 198 T2DM
patients, the prevalence of poor sleep quality was determined to be 55.6% (9). Moreover, there
was a cross sectional study done in Debre Markos Referral hospital to assess the prevalence of
poor sleep quality and the associated factors among patients with non-communicable disease
(NCD) and it was determined to be 36.5% (20).



In the study by Birhanu et al., alcohol drinking, smoking, presence of comorbidity, obesity and
poor glycemic control were strongly associated with poor sleep quality (8). Similarly the study
done by Jemere et al., showed khat chewing, presence of comorbid hypertension, poor glycemic
control and longer duration of diabetes to be associated with having poor sleep quality (9). In
contrast to the above studies, the study done by Edmealem, et al., showed increasing age, poor
perception of disease prognosis and having anxiety as being significantly associated with having
poor sleep quality (20).

Factors Associated with Poor sleep quality

Sociodemographic factors

Age is one of the sociodemographic factor closely related with sleep quality. Sleep disorder
complaints are common among elderly (24-27). They occur in more than 50% of these patients
(28). In a secondary data analysis done among 345 US Hispanic adults at the University of
Chicago, 32.8% had T2DM and being less rested in the morning was associated with higher odds
of developing T2DM (24). In another cross sectional study conducted in west Bengal, India, the
prevalence of poor sleep quality among geriatric population was determined to be 68.89% and
being unmarried/widowed, having vital events in the past 01 month in the family and severe
anxiety and depression were associated with higher odds of having poor sleep quality (29).
Another important sociodemographic determinant affecting sleep quality is sex; female T2DM
patients are twice more likely to report depressive symptoms than their male counterparts as
shown in a secondary analysis done from the Women Health Initiative longitudinal study across
40 centers in USA, 16.2% had depressive symptoms and those with depressive symptoms were
having poor quality of sleep (30).

Behavioral factors

Modifiable behavioral factors such as smoking, alcohol consumption and physical activity were
known to influence risk for NCD and sleep quality. In a secondary analysis done from the UK
Bio-bank multicenter study to assess healthy life style with healthy sleep pattern among
hypertensive patients with incidental diagnosis of T2DM, the likelihood of developing T2DM
decreased from 81.1% to 76.9% if they adhered to healthy sleep pattern (31). In another
secondary analysis done in UK, the odds of waking several times a night was increased in those
men who consumed more than 21 units of alcohol per week (32). Also in the study done by
Birhanu et al (8). drinking alcohol and smoking cigarette were strongly associated with poor
quality of sleep as was khat chewing from the study by Jemere et al (9).

Clinical factors

Poor glycemic control is known to disrupt sleep quality and vice versa (10). According to a cross
sectional study conducted in Amman, Jordan among 1,211 T2DM patients, 81% of the patients



had poor sleep quality and 70% had uncontrolled glycemic level with HbAlc > 7% (33). In
another cross sectional study done in Felege Hiwot Comprehensive Referral Hospital, Northwest
Ethiopia among 407 T2DM patients, the prevalence of poor glycemic control was found to be
poor in 54.05% of the patients (34). Also the cross sectional study conducted by Birhanu et al
(8). showed that 57.4% of the T2DM patients had poorly controlled glycemic level. Another
clinical predictor for poor sleep quality is duration of T2DM. In a cross sectional study
conducted in a diabetic center in Saudi Arabia, 72% had poor sleep quality and those with longer
duration of diabetes had more prevalent poor sleep quality than those with shorter disease
duration (75.9% and 66.3% respectively) (35). Similarly, in the cross sectional study conducted
by Jemere et al (9). also showed longer duration of T2DM (> 10 years) to be associated with
higher odds (4.8 times) of having poor sleep quality than those with shorter duration of the
disease (9). The presence of comorbidities is one of the clinical factors that causes significant
burden on the quality of sleep among T2DM patients. In a cross sectional study conducted
among 281 T2DM patients in China, 59.1% had poor sleep quality and having comorbid
depressive symptoms were associated with 3.1 times the odds of developing poor sleep quality
than those without these symptoms (1). Also from the study done by Birhanu et al (8)., 57% of
the patients had comorbidity and 47.3% had comorbid hypertension. Similarly, from the study
done in Jimma University by Jemere et al (9)., 33.3% of the T2DM patients had comorbid
hypertension. Excessive day time sleepiness (EDS) is also a common comorbidity among T2DM
patients as shown in a cross sectional study done among 102 Indian T2DM patients with a
prevalence of 17.5% (36). Also, another cross sectional multi-center study in Ecuador showed a
prevalence of 56.8% and it was significantly associated with poor glycemic control (37).

This study tried to describe the prevalence of quality of sleep among T2DM patients on follow
up at Zewditu Memorial Hospital (ZMH), Addis Ababa, Ethiopia. It has also tried to identify and
fill the gap in knowledge of common associated factors for poor sleep quality among T2DM
patients which includes sociodemographic, behavioral and clinical factors. And there were no
similar prior published studies done so far with large number of participants in Addis Ababa or
in ZMH as to my personal knowledge.



Conceptual Framework

Sociodemograpf
factors:

Age
Sex
Marital status
Educational level

Residence

Behavioral factors:

Smoking

Alcohol drinking
Khat chewing

Exercise

Clinical factors:

Glycemic level
BMI
Duration of T2DM
+/- of comorbidity

Fig 1. Conceptual frame work of factors affecting sleep quality among T2DM patients developed
based on literatures (Reference no. 8, 9, 25-38).



Objectives of the study

General Objective:

To assess the magnitude of quality of sleep and associated factors among type 2 diabetes patients
at the referral clinic of Zewditu Memorial Hospital.

Specific objectives:

- To assess the prevalence of quality of sleep among type 2 diabetes patients at the referral
clinic of Zewditu Memorial Hospital

- To identify factors associated with poor quality of sleep among type 2 diabetes patients at
the referral clinic of Zewditu Memorial Hospital



Methods and Materials

Study area and study period

The study was carried out at the referral clinic of Zewditu Memorial Hospital. It is one of the
public hospitals in Addis Ababa, Ethiopia. It is run by the Addis Ababa Health Bureau and offers
a wide range of medical services. It also serves a catchment population of more than 1.5 million
people and has more than 18000 inpatients, 2512 emergency cases and 56345 outpatients served
by the hospital in the year 2022/2023. It has a total of 253 beds spread over six in patient units
(36 in gynecology, 60 in surgical, 56 in medical, 28 in emergency and 73 beds in pediatric and
adult ICU and neonatal ICU wards). There are 190 technical employees, including six surgeons,
9 internists, seven pediatricians, six gynecologists, 2 dermatologists and 86 support staff. In
addition, 350 nurses, 53 laboratory technicians, 5 radiologists and 36 pharmacists work in the
hospital. The hospital is also well known for providing care for diabetes and other chronic
illnesses in its outpatient referral clinic. It has five specialty clinics and there are currently around
1,857 type 2 diabetic patients on regular follow-up. The study was planned to be carried out from
March, 2024 to May, 2024.

Study design
A facility based cross sectional study was conducted.

Population
Source population

All Type 2 Diabetic patients who were attending their follow up at Zewditu Memorial Hospital
during the study period.

Study population

People who were selected/sampled Type 2 diabetes patients during the time of sample collection
who fulfilled the inclusion criteria and were being followed at the referral clinic of Zewditu
Memorial hospital, Addis Ababa, Ethiopia were used.

Eligibility criteria
Inclusion criteria



All T2DM patients who were 18 years and above and attending their follow-up at the diabetic
clinic of ZMH for at least 6 months with FBS measurement at hand and who were willing to
participate and able to communicate.

Exclusion criteria

Patients who were critically ill, newly diagnosed, and unable to hear or speak, those with
diagnosed psychiatric condition and those who were physically unable to participate were
excluded from the study.

Sample size determination and sampling technique
Sample size determination

Single population proportion formula was used to determine the sample size using the following
assumption:

e Jevel of confidence of 95% (Za/2=1.96)
e Margin of error assumed to be 5%
e P=47.2% (using the prevalence of a similar study done on poor sleep quality

among T2DM patients on follow-up at the University of Gondar
Comprehensive Specialized Hospital study, Gondar, North-West Ethiopia) (8)

The following formula was used to calculate sample sizes

(Za/2)2 P(1—P)
n= T

Where, n= the desired sample size, P= the prevalence, Z= is the standard normal score set at 1.96
(95% confidence interval) and d= is the margin of error to be tolerated (5%)

Assuming that 47.2% of subjects in the population have the factor of interest and a non-response
rate of 15%, the study would require a final sample size of 440.

Table 1: Sample size calculation for the second (specific) objective

10



Variables CL Power | Unexposed: Outcome Outcome OR Sample | Reference
Exposed among among size

unexposed exposed (%)

(%)
Age (= 65) 95% | 80 1 10.66 29.2 346 | 164 (20)
Current Khat | 95% | 80 1 27.27 40.3 1.8 414 (8,9)
chewing
DM duration | 95% | 80 1 36.36 57.8 24 186 (8,9)
(5-10 yrs.)

Sampling technique and procedures

Systematic random sampling technique was used to select the first 440 T2DM patients who were
attending follow-up at ZMH diabetic clinic. Therefore, those who were willing to participate
were used for the study. By considering the total T2DM patients of 1857 on follow-up at ZMH
and dividing it by a sample size of 440; the sampling interval (K) was determined to be 4 and
random sampling was taken every four patients during sampling process till the final sample size
is reached.

Study variables
Dependent variable

Quality of Sleep (Good, Poor)

Independent variable

Socio demographic factors: age, sex, marital status, educational level, residence
Behavioral factors: smoking, alcohol drinking, khat chewing, exercise

Clinical factors: BMI, glycemic level (FBS), duration of diabetes, presence or absence of
comorbidities

Operational definitions

Diabetes mellitus: Having a fasting blood sugar equal to or more than 126 mg/dl (on 2 or more
occasions), a random blood sugar of more than 200mg/dl (11.8mmol/l) with symptoms or having
a history of diagnosis of diabetes mellitus or a HgbAlc > 6.5%.

Poor glycemic control: is defined as a person who has a fasting blood sugar equal to or more
than 126 mg/dl on three or more of the measurements

Hypertension: presence of a systolic blood pressure (SBP) of 140mm Hg or more, or a diastolic
blood pressure (DBP) of 90 mm Hg or more, or taking antihypertensive medication.
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BMI: BMI < 18.0kg/m2 is underweight, 18.0-24.9kg/m2 as normal weight, a BMI between
25.0-29.9 is considered overweight and a BMI >30kg/m?2 as obese.

Comorbidity: is defined as the presence of high blood pressure, high cholesterol, heart or kidney
disease previously diagnosed by a doctor or other health care worker

Sleep quality: is assessed using the global PSQ Index (Pittsburg sleep quality index) score, a
score of > 5 shows poor sleep quality and a score of < 5 indicates good sleep quality (38,39).

Obstructive sleep apnea: is defined as a sleep related breathing disorder that involves a
decrease or complete halt in airflow despite an ongoing effort to breathe (40).

A vigorous-intensity activity: is defined as any activity that causes large increase in breathing
or heart rate, if continued for at least 10 minutes (e.g., running, carrying or lifting heavy loads,
digging or construction work) at least for three days per week (41).

Moderate-intensity activity: is defined as any activity that causes small increase in breathing or
heart rate, if continued for at least 10 minutes (brisk walking or carrying light loads). Or Three or
more days of vigorous intensity activity for at least 20 minutes per day; or five or more days of
moderate-intensity activity or walking for at least 30 minutes per day (41).

Low level physical activity: involves a person not meeting any of the above-mentioned criteria
for the moderate- or high-level categories (41).

Diabetic clinic: a place in a hospital where diabetic patients are seen by their physician.

EDS (Excessive day time sleepiness): is sleepiness in a situation where an individual is
expected to be awake and alert (42).

Glycated hemoglobin (HbAlc): is the amount of hemoglobin which is bound to glucose in the
blood; that can give reliable estimation of patient’s blood glucose over the previous 3 or 4
months.

FBS (Fasting Blood Sugar): blood glucose determined after 8 hrs. of overnight fasting

NCD (Non-Communicable Disease): are chronic diseases that do not result from acute
infections such as DM, HTN or dyslipidemia

Data collection tool, methods and procedures

Data collection methods and procedures

Research experienced personnel (2 General Practitioners) already working at Zewditu Memorial
Hospital but not at the diabetic clinic were recruited as research assistants to extract data and
interview participants. Data collectors were given training on data collection procedures. Patients
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presenting to the diabetic clinic for follow-up and refill of their medications were enrolled and
participants were taken consecutively using systematic random sampling until the required
sample size was reached after obtaining an informed consent. Relevant patient information was
extracted from the patient files on the electronic medical records and it was entered into an
electronic data extraction form by the trained data collectors on their mobile phone application.
This included the FBS (fasting blood sugar) level, comorbidity status, their BMI, the type of
treatment regimen they received and the duration of T2DM. An electronically built structured
questionnaire using Kobo tool box application was used for data collection.

Data collection tools and approach

Using the kobo tool box application, data on 80 questions (items) was collected and sub-grouped
under four components; the first was a detailed socio-demographic factor, the second was the
PSQ Index (Pittsburg Sleep Quality Index), and the third was behavioral factors and finally the
fourth was the clinical factors.

Sleep quality was assessed using the PSQ Index, which was a validated tool among Ethiopians
and it has 19 items and seven components (38,39). Sum of scores from each of these components
creates one global PSQI score. Each component has a score from 0 to 3 and sum of all scores
ranges from 0O to 21. A score > 5 showed poor sleep quality and a score < 5 indicated good sleep
quality (38). In this study the internal reliability of the seven PSQI components had a Cronbach
alpha value of 0.737 and it was in the acceptable range of Cronbach alpha.

Patient interview and WHO-STEPS questionnaire for chronic disease risk factor surveillance
was used to gather information on behavioral data such as alcohol consumption habit, dietary
habit, smoking and khat chewing habit (41). Physical activity level was assessed using [IPAQ-SF
scoring (International Physical Activity Questionnaire-short form) which assessed their physical
activity frequency and duration using seven items as high, medium and low intensity level (43).

Finally, in the clinical factors, day time sleepiness was assessed using ESS (Epworth Sleepiness
Scale) that was validated to be used in Ethiopia (44) where it uses 8 questions each scored from 0
to 3 and a total score of 0 to 24. Physical assessment that included anthropometric data (weight,
height, neck and waist circumference) and blood pressure measurement was also collected for
each of the patients. Standardized procedure was used for measuring anthropometry (weight,
height, waist circumference) and blood pressure. An inelastic tape was placed on the midpoint
between the lower rib margin and iliac crest perpendicular to the long axis of the body to
measure waist circumference (WC). The body weight and height readings were taken by using a
digital balance with an attached height measurement without shoes or heavy clothing. Body mass
index (BMI) was calculated by dividing the weight of the patients in kilograms to the square of
their height in meters. The Omron Automatic Inflation Blood Pressure Monitor was used to
measure the patient's blood pressure as a mean of the two last measurements taken after 30
minutes of sitting. To assess for the presence of Obstructive Sleep Apnea (OSA), STOP-BANG
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questionnaire was used (45). It had 8 components, a total score of 0 to 8 (0 to 2 being low score
for OSA; 3 to 4 being intermediate risk and 5 to 8 being at high risk for OSA).

Data quality control

Data quality was ensured before, during data collection, cleaning, entry and analysis. Two-day
training was given for data collectors including the pretest. The pretest was conducted at the
diabetic clinic of Yekatit 12 Hospital and those patients in the pretest were not included in the
formal study. All the necessary corrections were done based on the pretest result. There was
close supervision of the data collectors by the principal investigator during the process of data
collection. All the study data that was collected electronically was checked for accuracy,
completeness and consistency at the end of each day by the principal investigator and any
identified errors were corrected timely.

Data processing and analysis

All data collected using electronic Kobo tool box (a mobile application used for data collection)
questionnaire was exported to Statistical Package for Social Sciences (SPSS) Version 26 for
analysis. All continuous variables were summarized using means, medians, standard deviations
and interquartile ranges, while categorical variables were summarized using proportions or
percentages. Prevalence was reported with 95% confidence intervals (CI). Binary Logistic
regression analysis was performed to identify potential risk factors for sleep quality. Variables
with P< 0.2 on bivariate analysis were entered to identify independently associated factors
affecting sleep quality. The significance of odds ratio (OR) was determined with 95% CI and
P<0.05 and model fitness was checked using the Hosmer-Lemeshow goodness of fit test (P=
0.91) and it was interpreted as a fitted model. The presence of multi-collinearity among the
predictor variables was also checked and the VIF(variance inflation factor) was < 5.

Ethical considerations

Ethical clearance was requested and obtained from SPHMMC- IRB (St. Paul Hospital
Millennium Medical Collage —Institutional Review Board). This official letter from the IRB was
submitted to Addis Ababa City Administration health bureau institutional review board. Then,
permission was obtained from Zewditu Memorial Hospital Administration. The study started
after informing the purpose of the study to case team leaders in the department of medical
referral clinic and confidentiality was also assured by informing the recorded data was not
accessed by a third person except the investigator. Written informed consent was obtained from
the study participants before being enrolled into the study. Participants had the right to withdraw
from the study at any time. Participant details such as names or phone numbers was not included
in the data extracted from patient files. Personal identification numbers were assigned to
participants at study enrollment and were used in the questionnaires.
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Plan for dissemination of results
The results of this study will be defended at SPHMMC School of Public Health. Hard and soft
copies will be made available at SPHMMC library and Zewditu Memorial Hospital. Finally,
effort will be made to present the result in various workshops and for publication on peer
reviewed scientific journals.

Results

Sociodemographic factors
The study enrolled 440 participants with 255/440 (58%) being female. The mean age of the
participants was 55.5+13 years, with 28.2% falling in the age range of 60-69 years. Of the 440
participants in the study, 162 (36.8%) had completed secondary school education. In terms of
marital status, 329/440 (74.8%) were married while 39/440 (8.9%) were divorced and 38/440
(8.6%) were single. Among the participants, 123/440 (28%) reported an average monthly income
of 2500-5000 ETB and 179/440 (40.7%) of the participants were self-employed with the
majority, 422/440 (95.9%) residing in urban area. (Table 2)

Table 2: Sociodemographic characteristics of the participants stratified by sex at ZMH diabetic

clinic, Ethiopia, 2024

Characteristics Total Sex
Male N (%) Female N (%)
Study Participant n (%) 440 (100) 185(42) 255 (58)
Mean age years (SD) 55.5(12.6)
Age of 30-39 72 (16.4) 28(38.9) 44(61.1)
respondents 40-49 59(13.4) 23 (39) 36(61)
(n=440) 50-59 119(27) 53 (44.5) | 66 (55.5)
60-69 124(28.2) 49(39.5) 75 (60.5)
70-79 56(12.7) 26(46.4) 30 (53.6)
> 80 10(2.3%) 6(60) 4(40)
<2,500 46(10.5) 14(30.4) 32(69.6)
Average monthly 2,500-5,000 123(28) 54(43.9) 69(56.1)
income(n=440) 5,000-7,500 119(27) 47(39.5) 72(60.5)
7,500-10,000 63(14.3) 28(44.4) 35(55.6)
10,000-15,000 51(11.6) 26(51) 25(49)
>15,000 38(8.6) 16(42.1) 22(57.9)
Marital Single 38(8.6) 13(34.2) 25 (65.8)
Status (n=440) Married 329 (74.8) 146 (44.4) 183 (55.6)
Separated 18(4.1) 6 (33.3) 12 (66.7)
Divorced 39(8.9) 15 (38.5) 24 (61.5)
Widowed 14 (3.2) 31214 11 (78.6)
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Level of No schooling 124(28.2) 28(22.6) 96(77.4)
educational Primary school completed 51(11.6) 22 (43.1) 29(56.9)
status (n=440) Secondary school completed 162(36.8) 81(50) 81(50)
College/University completed 103(23.4) 54(52.4) 49(47.6)
Occupation Government employee 66(15) 27(40.9) 39(59.1)
(n=440) Non govt employee 17(3.9) 9(52.9) 8 (47.1)
Self employed 179(40.7) 117(65.4) 62(34.6)
Retired 28 (6.4) 22(78.6) 6(21.4)
Unemployed 3(0.7) 3(100) 0(0)
Residence Urban 422(95.9) 174(41.2) 248(58.8)
Rural 18(4.1) 10(55.6) 8(4.1)

Behavioral factors

Of the total of 440 participants, 19(4.3%) were found to be current tobacco smokers with
majority, 17(89.5%) being male. Similarly, 22/440 (5%) of the participants had history of khat
chewing and 20(90.9%) were male. Roughly, 60/440 (13.6%) of the participants had history of
alcohol consumption, with 56/440 (12.7%) and 55/440 (12.5%) having consumed alcohol in the
12 months and 30 days prior to the study respectively. Out of the 440 study participants, 212/440
(48.2%) and 192/440 (43.6%) have reported to have consumed fruits and vegetables in at most
three days per a typical week respectively. Additionally, 152/440 (34.5%) of the participants met
the WHO’s recommendation for low intensity physical activity of 5 days per week and only
4/440 (0.9%) and 2/440(0.5%) had respectively achieved the moderate and vigorous intensity
activity for 5 days per week. Notably, more male participants met the recommended level of
physical activity than their female counterparts while the mean time spent sitting during the past
7 days was 13.2 hours + 7.6 per day. (Table 3)

Table 3: Behavioral characteristics of participants at ZMH, 2024

Characteristics Total n (%) Sex
Male Female
Smoking status Never smoked 421(95.7) 168(39.9) 253(60.1)
Current smoker 19(4.3) 17(89.5) 2(10.5)
Khat chewing status Never chewer 418(95) 165(39.5) 253(60.5)
Current chewer 22(5.0) 20(90.9) 2(9.0)
Physical activity Low 152(34.5) 98(64.5) 54(35.5)
(5 days/week)
Moderate 4(0.9) 3(75.0) 1(25.0)
No 282(64.1) 98(34.8) 184(65.2)
Alcohol drinking Status No 380(86.4) 139(36.6) 241(63.4)
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Yes 60(13.6) 46(76.7) 14(23.3)
Days of fruit Intake perWeek <3 212(48.2) 93(43.9) 119(56.1)
3-5 151 (34.3) 65(43.0) 86(57.0)
>5 77(17.5) 27(35.1) 50(64.9)
Days of Vegetable Intake perWeek <3 192(43.6) 81(42.2) 111(57.8)
3-5 189(43.0) 81(42.9) 108(57.1)
>5 59(13.4) 23(39) 36(61)

Clinical factors

In this study, 46.4% (204/440) of the participants had family history of T2DM and more than
half, 53% (233/440) were diagnosed to have T2DM in the past 1 to 5 years. Half, 50% (220/440)
were on Oral Hypoglycemic agents and 43.2% (190/440) had personal glucometer at home for
monitoring their glycemic level. More than half, 68% (299/440) had a previously diagnosed
chronic comorbid illness other than T2DM by a health care worker. Furthermore, 27.5%
(121/440) were found to be obese (BMI >30kg/m2) and 38.4% (169/440) were overweight (BMI

25-30kg/m?2). (Table 4)

Table 4: Clinical characteristics of the participants in ZMH, 2024

BMI categories Total (%) Male (%) Female (%)
Body Mass Index (BMI) <18.5 2(0.5) 1(0.40) 1(0.40)
18.5-24.9 148(33.6) 73(49.3) 75(50.7)
25-30 169(38.4) 77(45.6) 92(54.4)
>30 121(27.5) 34(28.1) 87(71.9)
Systolic blood pressure < 140 235(53.4) 82(34.9) 153(65.1)
>= 140 205(46.6) 103(50.2) 102(49.8)
Diastolic blood pressure < 90 418(95.0) 172(41.1) 246(58.9)
>= 90 22(5.0) 13(59.1) 9(40.9)
Yes 190(43.2) 90(47.4) 100(52.6)
Personal glucometer No 250(56.8) 95(38.0) 155(62.0)
[Family history of T2DM Yes 204(46.4) 88(43.1) 116(56.9)
No 236(53.6) 97(41.3) 139(58.7)
Duration of T2DM diagnosis (yrs.) 1-5 233(53.0) 101(43.3) 132(56.7)
6-10 95(21.6) 31(32.6) 64(67.4)
>10 112(25.5) 53(47.3) 59(52.7)
IWaist circumference Normal 292(66.4) 171(52.8) 121(43.2)
Abnormal 148(33.6) 14(12.1) 134(83.8)
Presence of Comorbidity Yes 299(68.0) 124(41.5) 175(58.5)
No 141(32.0) 61(43.3) 80(56.7)
Glycemic control Good 119(27.0) 46(38.7) 73(61.3.)
Poor 321(73.0) 139(43.3) 182(56.7)
OSA Risk Low risk 187(42.5) 52(27.8) 135(72.2)
Intermediate risk 159(36.1) 83(52.2) 76(47.8)
High risk 94(21.4) 50(53.2) 44(46.8)
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IDay time sleepiness Low risk 324(73.6) 138(42.6) 186(57.4)
Intermediate risk 36(8.2) 17(47.2) 19(52.8)
High risk 54(12.3) 17(31.5) 37(68.5)
Very high risk 26(5.9) 13(50.0) 13(50.0)

Meanwhile, the mean waist circumference of the participants in the study was 92.6 (+40.9) with
148/440(33.6%) of all participants, 134/440 (83.8%) females and 14/440(12.1%) males fulfilling
the criteria for central obesity according to WHO, defined as a waist circumference >94cm for
males and >80cm for females.(Table 4)

Comorbidity
W1 Yes
M2 No

Figure 2. Comorbidity status (high blood pressure, high cholesterol, heart or kidney disease) of
T2DM patients
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The mean systolic blood pressure (SBP) was 139.9(x18.6) mmHg and the mean diastolic blood
pressure (DBP) was 76.7(+£9.0) mmHg. Moreover, the mean FBS level of the participants was
168.2 mg/dl and the majority, 73% (321/440) had poor glycemic control that is defined as FBS
level of > 126 mg/dl. Regarding their OSA risk as shown with STOPBANG score, 36.1%
(159/440) and 21.4% (94/440) had intermediate and high risk for OSA respectively. The
participants daytime sleepiness was assessed using ESS scale and most, 73.6% (324/440) had a
normal score with very few, 5.9% (26/440) having the highest score of 16 to 24. (Table 4)(Figure
2)(Figure 3)

Gender

W 1. male
W2 female

FBS>= 126

FBS

FBS< 126

0 20 40 60 80 100

Percent

Figure 3. Glycemic control of participants by gender

Sleep Quality and PSQI subscale scores

The overall prevalence of poor sleep quality among the participants was 48.4% (95% CI: 43.7,
53.2) and the prevalence of good sleep quality was 51.6% (95% CI: 46.8, 56.3). Among the 440
study participants 220/440 (50.0%) had rated their subjective sleep quality as bad. Almost two
third, 291/440(66.1%) of the participants had < 7hrs of sleep per night. More than one third,
170/440 (38.6%) have reported >30 minutes of sleep latency. The average bedtime of the
participants was 10:30 p.m. More than half, 222/440(50.5%) of the participants had > 85% sleep
efficacy. (Table 5)

Table 5: Sleep Quality and its subscale component scores

IGlobal PSQI score and its components (1-7) Total n (%) Sex
Male Female
Subjective sleep quality Very good (0) 63(14.3) 25(39.7) 38(60.3)
(component 1) Fairly good (1) 157(35.7) 67(42.7) 90(57.3)
Fairly bad (2) 155(35.2) 64(41.3) 91(58.7)
Very bad (3) 65(14.8) 29(44.6) 36(55.4)
Sleep latency 0-15 minutes (0) 48(47.1) 54(52.9)
(component 2) 102(23.2)
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16-30 minutes (1) 141(32.0) 57(40.4) 84(59.6)
31-60 minutes (2) 170(38.6) 67(39.4) 103(60.6)
>60 minutes (3) 27(6.1) 13(48.1) 14(51.9)
Sleep duration >7 hours (0) 63(42.3) 86(57.7)
(component 3) 149(34.5)
6-7 hours (1) 111(0.9) 50(45.0) 61(55.0)
5-6 hours (2) 143(0.5) 57(39.9) 86(60.1)
<5 hours (3) 37 15(40.5) 22(59.5)
Sleep efficiency >85% (0) 222(50.5) 88(39.6) 134(60.4)
(component 4) 75-84% (1) 117(26.6) 52(44.4) 65(55.6)
65-74% (2) 77(17.5) 33(42.9) 44(57.1)
<65% (3) 24(5.5) 12(50.0) 12(50.0)
Sleep disturbance Never (0) 150(34.1) 67(44.7) 83(55.3)
(component 5) 1 times per week (1) 169(38.4) 74(43.8) 95(56.2)
1-2 times per week (2) 99(22.5) 33(33.3) 66(66.7)
>3 times per week (3) 22(5.0) 11(50.0) 11(50.0)
Used sleep medication Never (0) 343(78.0) 142(41.4) 201(58.6)
(component 6) 1 times per week (1) 61(13.9) 25(41.0) 36(59.0)
1-2 times per week (2) 25(5.7) 13(52.0) 12(48.0)
>3 times per week (3) 112.5) 5(45.5) 6(54.5)
Day time dysfunction Never (0) 205(46.6) 90(43.9) 115(56.1)
(component 7)
1 times per week (1) 182(41.4) 75(41.2) 107(58.8)
1-2 times per week (2) 48(10.9) 18(37.5) 30(62.5)
>3 times per week (3) 5(1.1) 2(40.0) 3(60.0)
Global PSQI Score Good 227(51.6) 99(43.6) 128(56.4)
Poor 213(48.4) 86(40.4) 127(59.6)

Majority, 343/440 (78.0%) of the participants had never used sleeping medication for their sleep
disturbance and more than half, 235/440(53.4%) of the participants reported that their sleep
quality affected their day-to-day function. The mean Global PSQI score in this study was
6.71£3.62. (Table 5) (Figure 4) (Annex 4)

20



25

207
o
20

254 261

15 2%
*

oz f|’—
a
| I T T 7

Global PSQl Score

w

T

30-39 40-49 50-59 60-6

o
-

0-7 >80

[(e]

Age Groups of T2DM patients

Figure 4. Box and whisker plot diagram showing the distribution of Global PSQI score in
different age groups

Factors associated with poor sleep quality

All sociodemographic, behavioral and clinical factors were included in the bivariate analysis.
Those variables with P-value <0.2 on bivariate analysis were entered into multivariate logistic
regression model to identify independently associated factors affecting sleep quality among
T2DM patients. Factors that were associated with sleep quality in this study were 6 variables:
married marital status (AOR=0.25), moderate intensity physical activity (AOR= 0.74) and low
intensity physical activity (AOR=0.87) were negatively associated with poor sleep quality
whereas current tobacco smoking (AOR=24.42), presence of comorbidity (AOR=3.53) and poor
glycemic control (AOR=2.28) were positively associated with poor sleep. T2DM patients who
were married, those that do moderate and low intensity physical activity 5 days per week were
75%, 26% and 13% less likely to have poor sleep quality compared to single people and those
that don’t exercise respectively. Additionally, the odds of having poor sleep quality is increased
by 24.4, 3.53 and 2.28 times in those patients who currently smoke tobacco, have comorbid
chronic medical illness (other than T2DM) and poor glycemic control respectively. (Table 6)

Table 6: Bivariate and multivariable analysis of study participants for identifying risk factors of
poor sleep quality among T2DM patients at ZMH, Ethiopia, 2024

Variables Categories | Sleep Quality of T2DM patients
Good (%) Poor (%) COR (95% CI) P- Value| AOR (95% CI) P-Value
Marital status Single 27(6.1) 11(2.5) 1 1
Married | 165(37.5) 164(37.3) 0.82(0.24-2.80) 0.749 0.25 (0.06 - 0.99) [0.040
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Separated| 15(3.4) 5(1.1) 4.38(1.68-11.44) | 0.003 1.75(0.58- 5.32)
Divorced | 14(3.2) 25(5.7) 3.27(0.92-11.65) | 0.067 1.06(0.25- 4.52)
Current tobacco| Yes 2(0.5) 17(3.9) 9.76(2.23-42.76) | 0.003 24.42(4.38- 36.05)|0.000
smoking No 225(51.1) 196(44.5) 1 1
No 110(39.3) 172(41.6) 1 1
Moderate | 3(75) 1(25) 0.73(0.59-0.89) 0.002 0.74(0.59-0.92) {0.007
Physical activity
(5 days/week) .Low ' 90(20.5) 62(14.1) 0.84(0.76-0.92) 0.000 0.87(0.78-0.97) |0.009
intensity
Comorbidity | Yes 127(28.9) 172(39.1) 3.30(2.15-5.08) | 0.000 | 3.53(2.15-5.80) |0.000
No 100(22.7) 41(9.3) 1 1
Glycemic Good 83(18.9) 36(8.2) 1 1
control Poor 144(32.7) 177(40.2) 2.83(1.81-4.44) 0.000 2.28(1.39-3.73) 0.001
Discussion

The study findings revealed high prevalence (48.4%) of poor sleep quality among T2DM
patients at Zewditu Memorial Hospital in Addis Ababa, Ethiopia. Factors that were associated
with sleep quality in this study were married marital status, current tobacco smoking, moderate
and low intensity physical activity, the presence of comorbidity and poor glycemic control.

This study revealed the prevalence of poor sleep among T2DM to be 48.4% with 95% CI (43.7-
53.2). The finding of this study is similar to other studies conducted in Gondar (47.2%)(8),
Jimma (55.6%)(9), Kenya(53%)(4), Saudi Arabia(55.4%)(22), Taiwan (56%)(10) and
USA(55%)(21).

However, the finding in this study is higher than that of studies done in D/Markos (36.5%) (20),
Malaysia (32%) (15) and Benin (27.42%) (12). The reason for the difference with the study done
in D/Markos might be due to exclusion of T2DM patients with a recent admission history and
recall bias that might have significantly reduced the overall prevalence. The lower prevalence of
the study done in Benin by Alassani et al. might be explained by the fact that it used a different
tool to assess the overall sleep quality among the participants. The discrepancy in the Malaysia
study by Nasir et al. could be due to the lower sample size, the study setting and other
sociodemographic factors (the study included only Malay ethnic groups despite the presence of
Indians and Chinese in the country where T2DM is known to be much more prevalent).

Despite the finding of high prevalence of poor sleep quality in this study, other studies conducted
in India (57.3%)(46), China(59.1%)(1), other study in India(68.89%)(29), Iran(69.5%)(17),
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Jordan (81%)(33), Saudi Arabia(72%)(35) and South Trinidad(63.9%)(11) showed even higher
prevalences. The explanation for this could be due to different PSQI cutoff values, differences in
the sociodemographic characteristics of participants and other measurement tools. The study
done in Jordan by Barakat et al. used very large number of participants and different PSQI cutoff
value to determine sleep quality. Also, the study done in India by Richa et al.(46) did not
consider the behavioral risk factor like alcohol use and clinical factor like OSA.

In a multi variable logistic regression analysis, T2DM patients who were married were 75% less
likely to have poor sleep quality as compared to their counterparts. This finding is similar to
other studies done in China (47), Japan (48), other study in China (49) and in India (50). The
reason might be because of the emotional support that is provided by the partner which allows
them to sleep better and also married couple are less likely to engage in unhealthy life style
habits like smoking, drinking alcohol and obesity than unmarried people and therefore less
chance of developing poor sleep (47) (48) (49).

Current tobacco smokers were 24.42 times more likely to have poor sleep quality than non-
smokers according to this study. And this is similar to prior study done by Birhanu et al. in the
University of Gondar (8), a study done in China (51) and a diabetic center in Jordan (52) with the
possible explanation being the stimulant effect of nicotine contained in tobacco on the brain,
hypoxia related reduced oxygen saturation and snoring because of smoking and smoking related
prolonged sleep latency and efficiency (8) (51) (52).

Doing moderate and low intensity physical activity 5 days per week was associated with 26%
and 13% less likelihood of developing poor sleep quality compared to those not exercising. This
finding is in line with other studies conducted in Taiwan (53), China(54) and Oman (55). The
reason might be because of exercise’s modulating effect on energy balance, muscle contraction
of the lower limbs during exercise can improve venous return to the heart and reduce symptoms
of nocturia that can promote better sleep quality (53) and regular moderate intensity exercise also
regulates the endocrine system, like the level of melatonin in the body and hence better circadian
pattern and better sleep quality among T2DM patients as shown in Zhang et al. (54) and Al-
Ghafri et al. (55).

The presence of comorbidity was 3.53 times more likely to result in poor sleep quality compared
to its absence. This finding is consistent with other studies done by Birhanu et al. (8), Jemere et
al.(9) and studies done in Spain (56), Iran (57), other study in Spain (58), China (59), Saudi
Arabia (60) and USA (61). This could be due to the fact that poor glycemic control is associated
with chronic complications of T2DM like peripheral neuropathy (PNP) which can disrupt sleep
quality (8,9,56) and the presence of OSA, which in this study was assessed thru STOPBANG
questionnaire (45) may result in impaired oxygen saturation and hypoxia that would further
exacerbate chronic complications of T2DM like PNP and cardiovascular diseases as shown in
Torres et al. (58).
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The odds of poor sleep quality was 2.28 times in patients with poor glycemic control than those
with good glycemic control. This finding is similar to other studies done by Birhanu et al. (8),
Jemere et al. (9), by Shibabaw et al. (34) and studies in India (46) and Iran (17); which might be
explained by the frequent occurrence of increased insulin resistance and subsequent development
of chronic complications like neuropathic pain and nocturnal hypoglycemia among T2DM
patients which can result in poor sleep quality as well as reduced sleep duration (17,62-64).

Other important clinical predictors like BMI and Diabetes duration were not significantly
associated with poor sleep quality in this study despite having a positive association in other
studies done by Jemere et al. (9), Fu et al. (51) and by Birhanu et al. (8). The possible reasons
might be due to the fact that majority of the participants were diagnosed to have T2DM recently
(in the past 1-5 years) that makes the occurrence of diabetic complications unlikely (9). Even
though BMI was not significantly associated with poor sleep quality in this study, it might have
explained the reason for physical inactivity in most patients (27.5% were obese) which was
significantly associated with poor sleep quality (8).

Strength and limitation: This study has several limitations that need to be considered when
interpreting the findings. Although this study was conducted in a center with high number of
T2DM patients in Ethiopia, it is still a single center and may not be representative of the entire
population of T2DM patients. Second, this study is subjected to social desirability bias as the
questionnaire contained some sensitive questions about behavioral risk factors for assessing
sleep quality and recall bias as certain questions relied on self-reported data, it was tried to
reduce this by obtaining the data through face-to-face inquiry from the participants themselves
that were able to communicate normally. Third, due to the lack of availability and financial
constraints, the study lacked objective assessment of sleep quality using HbAlc,
polysomnography and actigraphy which could have ascertained the findings of the study. The
use of a standardized questionnaire coupled with the use of laboratory data regarding the
glycemic level of the participants in conjunction with the inclusion of anthropometric
measurements are the strengths of this research. Last but not least, the study only focused on
T2DM patients and since quality of sleep is affected also in TIDM patients, the inclusion of
T1DM patients should also be the focus of future studies.

Conclusion

According to the findings from this study, poor sleep quality is highly prevalent among T2DM
patients. The findings also suggest married marital status, current tobacco smoking, moderate
intensity physical activity, low intensity physical activity, presence of comorbidity and poor
glycemic control to be important factors associated with poor sleep quality.

Recommendation
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Recommendation for policy makers

From this study, it is important for policy makers to integrate sleep health as part of T2DM
patient care and management plan and promote and facilitate for further longitudinal cohort
studies on the sleep health among T2DM patients in the future in order to explore the causal
relationship between sleep quality and its predictors in our setup. And also promoting other
studies among T1DM patients and on NCDs (like hypertension and dyslipidemia) considering
the ever-expanding nature of T2DM and other NCDs globally.

Recommendation for health care workers

The study underscores the importance of regular screening of T2DM patients on their overall
sleep health and also advice on regular and tailored exercise program for every T2DM patient
individually and promoting better optimization of their glycemic control during every visit to
health care workers.

Recommendation to patients

The findings from this study clearly show the importance of good sleep quality and it is
advisable for every T2DM patient to engage in regular exercise, avoid smoking cigarettes and to
optimally control their glycemic level for better sleep health and for reducing the occurrence of
future T2DM complications.
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Annexes

Annex 1: Consent sheet (English Version)

Research description: Quality of sleep and associated factors among type 2 diabetes patients at
Zewditu Memorial Hospital, Addis Ababa, Ethiopia, 2023

Principal investigator: Michael Fetene

Introduction: This consent form is prepared by the principal investigator whose main aim is to
determine the quality of sleep and associated factors among type 2 diabetes patients at Zewditu
Memorial Hospital, Addis Ababa, Ethiopia, 2023

Purpose: the research will identify the prevalence of poor sleep quality among T2DM patients at
Zewditu Memorial Hospital. Also after identifying the possible associated factors,
recommendations will be developed

Procedures: you are kindly invited to take part in this research and you can provide necessary
information for the research. Your participation in this study is on a voluntary basis. If you are
willing to participate in the research, you need to understand and sign an informed consent form.
Then, you will be asked to give your response to the data collectors. All the responses given by
the participants and the results obtained will not be disclosed to any one and will be kept
anonymous and confidential. No one outside of the research team will have access to your
responses.

Risks: you will not face any risk in participating in this research but, it might take around thirty
minutes of your time.
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Benefits: there is no direct benefit by participating in this study.

Incentives: since it is a voluntary participation, there will not be any incentives or payments for
participating.

Right to refuse: you have the full right to refuse from participating in this research if you do not
wish to participate; and this will not affect you or the care you get from your followup at the
diabetic clinic. You have the full right to withdraw from the study.

Person to contact: If you have any question, you can contact the principal investigator with the
following address:

Name: Michael Fetene
Tel: 0911932768

E-mail: michael38453 @ gmail.com

If you agree to participate in this study, I appreciate your truthfulness. After having the following
consent read to you, please put a sign below if you are willing to participate (no need to write
your name)

Yes[] No[ ]

If yes, read the next paragraph below; if no, do not go further

Signature of data collector:

I am giving my consent to participate in the study entitled as “Quality of sleep and associated
factors among type 2 diabetes patients at Zewditu Memorial Hospital, Addis Ababa, Ethiopia
2023” T have understood that participation in this study is entirely voluntary. I have been told
that my answers to the questions will not be given to anyone else and no reports of this study
ever identify me in any way. I have also been informed that my participation or non-participation
or my refusal to answer questions will have no effect on me. I understood that participation in
this study does not involve risks.

Do you agree to proceed?
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If yes continue, if no stop, Thank you!

Consent sheet (Amharic Version)
«MALTT 2 PONC F2171PT AL PLAM PATPAG TST AS 28N UB32F (HO-8.4:

oo 3O POTHA A% AN ACKE> N91A COh PoLwe-@ TS T AL 1034 AooU7
Moo+ A8 0-9° NV TGT AL ooAt4, ovf Aao-p (160 4P AR Coow it 1@
+L9° AN N1 oWl V@90 PP mANT® aohOT AAA @ TANLD- P78
AG PALT 1T AILTISIAG HIICEN: OTGE Hhé e PR NFoo NAL va9es AL
990 ATLTICONTA INPAT N

0F6TT49° NTGE aodbé, 9°19° AL 15T ATIL718aNTANT HL&FAy-::

Aaobmn +0719° PN ?

h? [ ]
he [
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Annex 2: Data collection tool (English version)
Date of data collection / /

(Ethiopian calendar: Day = Month Year)

Identification number:

Part I: Sociodemographic information

Code Questions Response

Ql Gender 1. Male
2. Female

Q2 Age in years

Q3 Ethnicity 1. Ambhara
2. Oromo
3. Tigray
4. Debub
5. Others
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Q4 Religion 1. Orthodox Christian
2. Muslim
3. Protestant
4. Others
Q5 Residence 1. Urban
2. Rural
Q6 Marital status 1. Single
2. Married
3. Separated
4. Divorced
5. Widowed
6. Cohabiting
88. Refuse to answer
Q7 What is the highest level of 1. No schooling
education that you attained? 2. Completed Primary
3. Completed Secondary
4. Completed high school
5. Completed undergraduate degree/Graduate
degree or higher
88. Refuse to answer
Q8 What is your main occupation? 1. Government employee
2. Non-government employee
3. Self-employed
4. Student
5. Housewife
6. Retired
7. Unemployed
8. Other: specify:
88. Refuse to answer
Q9 How many people older than
18 years, including yourself,
live in your household?
Q10 Taking the past year, can you
tell me what the average
earnings of the household have
been (in ETB)?

Part II: PSQI Questionnaire
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For Question 11 to 27 indicate only your usual sleep habits during the past 1 month only. Your
answer should indicate the most accurate reply for the majority of days and nights in the past

month.

Code Questions Response

Q11 During the past month, at what | Bed time
time have you usually gone to
bed at night?

Q12 During the past month, how long Number of minutes

(in minutes) has it usually takes
you to fall asleep each night?

Q13 During the past month, what Getting up time

time have you usually gotten up
in the morning?

Q14 During the past month, how Hours of sleep per night
many hours of actual sleep did
you get at night?

Q15 During the past month, how 0. Not during the past month
often have you had trouble 1. Less than once a week
sleeping because you cannot get| 2. Once or twice a'week
to sleep within 30 minutes? 3. Three or more times a week

Q16 During the past month, how 0. Not during the past month
often have you had trouble 1. Less than once a week
sleeping because you wake | 2. Once or twice a week
up in the middle of the night 3. Three or more times a week
or early morning?
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Q17

During the past month, how
often have you had trouble
sleeping because you have to
get up to use the bath room?

Not during the past month
Less than once a week
Once or twice a week
Three or more times a week

much of a problem has it been

Only a very slight problem

0.
1.
2.
3.

Q18 During the past month, how 0. Not during the past month
often have you had trouble 1. Less than once a week
sleeping because you cannot 2. Once or twice a week
breathe comfortably? 3. Three or more times a week

Q19 During the past month, how 0. Not during the past month
often have you had trouble 1. Less than once a week
sleeping because you cough or | 2. Once or twice a week
snore loudly? 3. Three or more times a week

Q20 During the past month, how 0. Not during the past month
often have you had trouble 1. Less than once a week
sleeping because you feel too | 2. Once or twice a week
cold? 3. Three or more times a week

Q21 During the past month, how 0. Not during the past month
often have you had trouble 1. Less than once a week
sleeping because you feel too | 2. Once or twice a week
hot? 3. Three or more times a week

Q22 During the past month, how 0. Not during the past month
often have you had trouble 1. Less than once a week
sleeping because you had bad | 2. Once or twice a week
dreams? 3. Three or more times a week

Q23 During the past month, how 0. Not during the past month
often have you had trouble 1. Less than once a week
sleeping because you have 2. Once or twice a week
pain? 3. Three or more times a week

Q24 During the past month, how 0. Very good
wou}d you rate your sleep 1. Fairly good
quality overall? 2. Fairly bad

3. Very bad

Q25 During the past month how 0. Not during the past month
often have you taken medicine 1. Less than once a week
to help you sleep (prescribed or 2 Once or twice a week
over the counter)? .

3. Three or more times a week

Q26 During the past month how 0. Not during the past month
often have you had trouble 1. Less than once a week
Staying awitke while dr.ivir?g, 2. Once or twice a week
cating mea’s, or engaging in 3. Three or more times a week
social activities?

Q27 During the past month how 0. No problem at all

1.
2.

for you to keep up enough
enthusiasm to get things done?

Somewhat of a problem

37



3. A very big problem

Part III: Behavioral factors

Code Questions Response
Q28 Do you currently smoke or use 1. Yes
any tobacco products such as 2. No (Goto Q 35)
cigarettes?
Q29 Do you currently smoke tobacco 1. Yes
products daily? 2. No
Q30 Total smoke (pack years)
Q31 If not a current smoker, did you 1. Yes
ever smoke any tobacco 2. No (Goto Q 35)
products?
Q32 If yes, did you smoke daily? 1. Yes
2. No
99. Don’t remember
Q33 If yes to Q31, total smoke (pack
years)
Q34 During the past 30 days, did 1. Yes
someone smoke in your home? 2. No
Q35 Have you ever consumed a drink that contains alcohol such as beer, 1. Yes
wine, spirit, fermented juice? 2. No(GotoQ
39)
Q36 Have you consumed alcohol within the past 12 months? 1. Yes
2. No(GotoQ
39)
Q37 In the past 12 months, how frequently have you had at least one 1. Daily
standard alcoholic drink? 2. 5-6 days/week
3. 3-4 days/week
4. 1-2 days/week
5. 1-3 days/
month
6. Lessthan
once a
month
Q38 Have you consumed any alcohol within the past 30 days? 1. Yes
2. No
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Q39

Have you ever chewed Khat?

1.Yes
2.No (Go to Q 42)

Q40

Do you currently chew Khat?

1.Yes
2.No (Go to Q 42)

Q41

During the past 12 months, how frequently did you chew Khat?

1. Daily

2. 5-6 days per
week

3. 3-4 days per
week

4. 1-2 days per
week

5. 1-3 days per
month

6. Less than
once a month

Q42

In a typical week, how many days do you eat fruit?

Number of days if 0
Goto Q43
77. Don’t know

Q43

In a typical week, how many days do you eat vegetables?

Number of days
77. Don’t know

Q44

What types of oils or fat is most often used for meal preparation in
your household? (Only one answer)

1) Vegetable
oil

2) Lard

3) Butter

4) Margarine

5) Others
(specify):...

6) Nonein
particular

7) None used

77. Don’t know

Q45

How often do you add salt to your food right before you eat it or as
you are eating it? (Only one answer)

Always
Often
Sometimes
Rarely
Never

. Don’t know

JuswP—
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Q46 During the past 7 days on how many days did you do vigorous days/week
physical activity?

Q47 How much time did you usually spend doing vigorous physical hours/day
activities on one of those days?

Q48 During the past 7 days, on how many days did you do moderate days/week
physical activities (includes carrying light loads, bicycling,
jogging)?

Q49 How much time did you usually spend doing these moderate hours/day
intensity activities

Q50 During the past 7 days, on how many days did you walk (includes at days/week
work, at home, for recreation) for at least 10 minutes at a time?

Q51 How much time did you spend walking on one of those days? hours/day
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Q52

During the past 7 days, how much time did you usually spend sitting

on a weekday?

hours/week day

Part IV: Clinical Factors

Code Questions Response
Q53 Family history of T2DM 1 Yes
2. No
Q54 Duration of T2DM diagnosis years
Q55 Duration of T2DM treatment years
(7
Q36 Type of treatment? 1. Oral hypoglycemic agent
2. Insulin
3. Both
Q57 Do you have glucometer at home? 1. Yes
2. No
Q38 Do you have Chronic comorbid illness 1. Yes
other than T2DM (such as high blood 2. No
pressure, high cholesterol, heart or kidney
disease) diagnosed by a doctor or other
health care worker ?
Q39 Do you Snore loudly (louder than talking or 1. Yes
loud enough to be heard through closed 2. No
doors)?
Q60 Do you often feel Tired, fatigued, or sleepy 1. Yes
during daytime? 2. No
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Q61 Has anyone Observed you stop breathing 1. Yes
during your sleep? 2. No
Q62 Do you have or are you being treated for 1. Yes
high blood Pressure? 2. No
Q63 BMI more than 35kg/m2 ? 1. Yes
2. No
Q64 Age over 50 years old? 1. Yes
2. No
Q65 Neck circumference > 40cm? 1. Yes
2. No
Q66 Gender: Male? 1. Yes
2. No
Q67 How sleepy are you when sitting and 0. No chance of dosing
reading? 1. Slight chance of dosing
2. Moderate chance of dosing
3. High chance of dosing
Q68 How sleepy are you when watching TV? 0. No chance of dosing
1. Slight chance of dosing
2. Moderate chance of dosing
3. High chance of dosing
Q69 How sleepy are you when sitting inactive in 0. No chance of dosing
a public place (theater, or a meeting)? 1. Slight chance of dosing
2. Moderate chance of dosing
3. High chance of dosing
Q70 How sleepy are you as a passenger in a car 0. No chance of dosing
for an hour without a break? 1. Slight chance of dosing
2. Moderate chance of dosing
3. High chance of dosing
Q71 How sleepy are you when lying down to rest 0. No chance of dosing
in the afternoon when circumstances allow 1. Slight chance of dosing
you? 2. Moderate chance of dosing
3. High chance of dosing
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Q72 How sleepy are you sitting and talking to 0. No chance of dosing
someone? 1. Slight chance of dosing
2. Moderate chance of dosing
3. High chance of dosing
Q73 How sleepy are you when sitting quietly after| 0. No chance of dosing
a lunch without alcohol? 1. Slight chance of dosing
2. Moderate chance of dosing
3. High chance of dosing
Q74 How sleepy are you in a car, while stopped 0. No chance of dosing
for a few minutes in traffic? 1. Slight chance of dosing
2. Moderate chance of dosing
3. High chance of dosing
Q75 Weight Kg
Q76 Height cm
Q77 BMI Kg/m2
Q78 Waist circumference cm
Q79 Blood Pressure Reading 1: mmHg
Reading 2: mmHg
Reading 3: mmHg
Q80 FBS mg/dl, mg/dl,
mg/dl

*aik THANK YOU FOR PARTICIPATING IN THIS STUDY
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Annex 3: Data collection tool (Amharic Version)
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Annex 4: Dummy Table
Dummy table: Cross tabulation of predictors and PSQI score

GLOBAL PSQI Score

GLOBAL PSQI Score <=5

GLOBAL PSQI Score > 5

Count Column N % Count Column N %
Gender 1. male 99 86
2. female 128 127
Age Groups 30-39 51 22.5% 21 9.9%
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Smoking status

BMI

Glucometer

FBS

ESS score

STOPBANG score

40-49

50-59

60-69

70-79

> 80

1. Yes

2. No

BMI < 18.00

BMI 18-24.90

BMI 25-29.90

BMI >= 30.00

yes

no

FBS< 126

FBS>= 126

ESS SCORE 0-7

ESS SCORE 8-9

ESSS SCORE 10-15
ESS SCORE 16-24
STOPBANG SCORE 0-2
STOPBANG SCORE 3-4
STOPBANGSCORE 5-8

24
60
60
30

225

88
86
51

83
144
174
15
22
16
115
80
32

10.6%
26.4%
26.4%
13.2%

0.9%

0.9%
38.8%
37.9%
22.5%

0.0%

0.0%
36.6%
63.4%
76.7%

6.6%

9.7%

7.0%
50.7%
35.2%
14.1%

35
59
64
26

17
196

60
83
70

36
177
150

21

32

10

72

79

62

16.4%
27.7%
30.0%
12.2%

3.8%

0.0%
28.2%
39.0%
32.9%

0.0%

0.0%
16.9%
83.1%
70.4%

9.9%
15.0%

4.7%
33.8%
37.1%
29.1%
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Annex 5: Map of Study Area
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Declaration:

I the undersigned agree to accept all responsibilities for the scientific and ethical conduct of the
research project. I will provide timely progress report to my advisor and seek the necessary
advice and approval from my advisors in the course of the research. I will communicate timely to
my advisors and all stakeholders involved in the study including any source of funding for this
research.

Name of the student:

Signature:

Date:

Approval of the Primary Advisor

Name of the primary advisor:

Signature:

Date:

Approval of the Co-Advisor

Name of the primary advisor:

Signature:

Date:
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