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Introduction: Diabetes, one of the major global health emergencies of the 21st century, can affect a patient’s quality of life.
A compromised quality of life has adverse effects on self-care practices, resulting in inadequate glycemic control and an increased
susceptibility to complications. In Ethiopia, there is a paucity of information regarding the quality of life of patients with type 2
diabetes mellitus. Therefore, this study aimed to assess health-related quality of life in type 2 diabetes mellitus patients.

Methods: A cross-sectional study was conducted among type 2 diabetes mellitus patients attending diabetes follow-up clinics in
selected public hospitals in Addis Ababa using short form- 36 (SF-36) health survey measures. Descriptive statistics were used to
summarize the characteristics of the study participants. Simple and multiple linear regressions were done to identify significantly
associated factors with health-related quality of life.

Result: A total of 309 patients participated in this study. The mean scores of the physical and mental component summaries were
40.15 (SD = 7.27) and 48.11 (SD = 8.87), respectively. Being old, being overweight or obese, living with type 2 diabetes mellitus for
more than fifteen years, taking combined medication, having diabetes-related complications, and having comorbidities were factors
that reduced the mean score of the physical component summary (p-value<0.05). Being obese and diabetes related complication were
factors that negatively affect mental component summary (p-value <0.05). On the other hand, being married was factors that positively
affect mental component summary (p-value <0.05).

Conclusion: Older age, being married, obesity, overweight, longer duration of diabetes, using combined medications, diabetic-related
complications, and co-morbidities were factors associated with health-related quality of life. Healthcare providers should strengthen
counseling patients on lifestyle modifications such as diet modifications, and weight reduction.
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Introduction
Diabetes is a serious chronic disease that occurs either when the pancreas does not produce enough insulin (a hormone
that regulates blood glucose) or when the body cannot effectively use the insulin it produces.’ By 2011, the world leaders
recognized diabetes mellitus (DM) as an important cause of premature death and disability, and it is one of four priorities
non-communicable disease (NCD) in the prevention and control of NCD.>

According to the 2021 International Diabetic Federation (IDF) report, 537 million people worldwide, or 10.5% of the
adult population (20-79 years), are estimated to have diabetes, with almost half unaware that they are living with the
condition. This number is projected to reach 643 million by 2030, and 783 million by 2045.% Type 2 diabetes mellitus
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(T2DM) accounts for more than 90% of cases worldwide.* About three in four adults with diabetes live in low and
middle-income countries, including Ethiopia. Diabetes accounted for 12.2% of global all-cause mortality among people
aged between 20 and 79 years.” A 2018 World Health Organization (WHO) country report estimated that the prevalence
of diabetes mellitus in Ethiopia was 3.8%.° A systematic review conducted in Ethiopia found that the prevalence of
diabetes differed across the country, running from 0.3% at Debre Berhan Referral Hospital to 7.0% in Harar town.’

Diabetes is one of the major global health emergencies of the 21st century. Diabetes, if not well controlled, may cause
blindness, kidney failure, lower limb amputation, and several other long-term consequences that impact significantly on
the quality of life.” Just as diabetes can affect a patient’s quality of life, a patient’s quality of life can affect their diabetes.
A compromised quality of life has adverse effects on self-care practices, resulting in inadequate glycemic control and an
increased susceptibility to complications.® When patients experience overall satisfaction and well-being in their lives,
including their life with diabetes, they are more motivated to effectively manage their diabetes. This increased self-care
leads to improved day-to-day well-being and long-term health outcomes. The positive effects of feeling better and
maintaining good health further enhance their quality of life.”'® Therefore, a good quality of life activates a self-
reinforcing positive cycle.*

WHO defines the quality of life as individuals® “perception of their position in life in the context of the culture and
value systems in which they live and about their goals, expectations, standards, and concerns”. It is a broad-ranging
concept affected in a complex way by the person’s physical health, psychological state, personal beliefs, social relation-
ships, and relationship to salient features of their environment.!' Health-related quality of life (HRQOL) measures make
it possible to demonstrate scientifically the impact of health on quality of life, going well beyond the old paradigm that
was limited to what can be seen under a microscope.'?

HRQOL in T2DM patients is affected by socio-demographic and disease-related factors. According to previous
studies, HRQOL is associated with sex, age, marital status, education, occupation, and income.*"!” Furthermore,
HRQOL is associated with body mass index (BMI),':18:19 hemoglobin Alc (HbAlc),* duration of DM,*' treatment
modality,'® diabetes complications®® and co-morbidities.'>** Even though assessing HRQOL in T2DM patients is
a critical contribution for decision-makers, policymakers, and clinicians, as well as in the improvement of guidelines,
there is a paucity of studies regarding the quality of life of T2DM patients and its determinants using the SF-36 in
Ethiopia, which is one of the top four African countries with the highest adult diabetic populations. As a result, the
purpose of this study was to assess HRQOL and its determinants among type 2 diabetes patients attending diabetes
follow-up clinics at public hospitals in Addis Ababa.

Methods and Materials
Study Design and Study Area

Institution-based multi-center cross-sectional study design was implemented. The study was conducted at three randomly
selected public hospitals located in Addis Ababa, namely Tikur Anbessa Specialized Hospital (TASH), St. Paul’s
Millennium Medical College, and Yekatit 12 Hospital.

Study Participants

The study population was all patients with T2DM in Addis Ababa who were attending the diabetes follow-up clinic of
selected public hospitals during the study period and fulfilled the inclusion criteria. The study units were individuals with
a diagnosis of T2DM.

Inclusion Criteria
Patients who have had T2DM for at least one year, who are at least 18 years old and who are willing to participate in the
study, were included in the study.

Exclusion Criteria
Patients diagnosed with T2DM but who were seriously ill during the data collection or cognitively impaired were
excluded from the study.
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Sample Size Determination and Sampling Procedures

The sample size was determined using a single population mean formula (n = z’6*/d%), considering a Z-value of 1.96
with a 95% confidence level, a margin of error of 5, and a standard deviation (43) taken from the previous study.”* By
assuming a non-response rate of 10%, the final sample size we calculated was 313. We selected study hospitals using
a simple random sampling method and proportionally allocated the sample to the selected hospitals. Finally, study
participants were selected using a systematic random sampling technique from each hospital.

Data Collection Procedures

The data were collected by trained nurses through face-to-face interviews with structured questionnaires. Information
regarding sex, age, marital status, religion, education, occupation, and income were obtained using a socio-demographic
questionnaire. BMI (kg/m?) was determined by dividing the weight (kg) by the height (m) squared. The weight and
height of the patients were measured using standardized height and weight measurements for adults. Data on diabetes-
related conditions and medications (duration of diabetes, HbAlc, treatment modality, diabetes-related complications, and

22-24

co-morbidities) were collected using questions adopted from the literature and the patient’s medical records.

Information regarding HRQOL was collected through face-to-face interviews using an SF-36 health survey.

Measurement

We used a validated Amharic version of the short form-36 (SF-36) questionnaire to measure HRQOL in T2DM patients.25 The
short form 36- (SF-36) health survey is one of the standard, short, and practical evaluation tools used to measure HRQOL, and
it possesses good psychometric properties. The SF-36 health survey tool consists of 36 items that measure HRQOL in the past
four weeks in eight domains, namely: physical functioning (PF), role limitations due to physical problems (RP), bodily pain
(BP), general health (GH), vitality (VT), social functioning (SF), role limitations due to emotional problems (RE), and mental
health (MH). All responses were re-coded to a linear 0—100 scale, with higher scores (scores approaching 100) indicating
better HRQOL.*® The two summary scores —the “physical component summary” (PCS) and the “mental component

summary” (MCS) —were calculated using the SF-36 physical and mental health summary scales user’s manual.>’

Data Processing and Statistical Analysis

The data were entered in EpiData version 3.1, and analysis was done using SPSS version 25. The characteristics of the study
population were described using descriptive statistics. The determinate factors for the two summary measures (PCS and MCS)
were determined using the linear regression model. Before analysis, the fulfillment of assumptions for linear regression was
checked. The diagnostic tests conducted on the data indicated that the assumptions necessary for regression analysis have been
met. The plot of standardized residuals versus standardized predicted values displayed no discernible funneling, suggesting
homoscedasticity. Additionally, the P-P plot revealed that the dots were closely aligned with the diagonal line, indicating
conformity to normality assumptions. Multicollinearity was assessed through collinearity statistics, which demonstrated no
significant multicollinearity among independent variables, as evidenced by VIF scores below 4 and tolerance scores above 0.1.
P-values less than 0.25 in simple linear regression were used as a cutoff point for selecting independent variables that have to
be eligible for multiple linear regressions. A p-value less than 0.05 in the multiple linear regression analysis was considered an
independently associated factor for health-related quality of life.

Results

Socio-Demographic Characteristics

Of the 313 participants who were approached in the study, four potential respondents refused to participate in the study,
and 309 participants were interviewed, which makes the response rate 98.7%. One hundred and eighty-two (58.9%) were
females, and the mean age of participants was 52.28 (SD=12.9) years. Two hundred and ten (68%) were married, and two
hundred and forty-three (78.6%) were orthodox Christians. One hundred and six (34.3%) attended secondary school, and
ninety-nine (32%) were housewives. The mean monthly income in ETB was 3027.57 (SD=2818.08). The mean BMI was
25.85 (SD=3.77) (Table 1).
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Table | Socio-Demographic Characteristics of Study Participants in
Selected Public Hospitals, Addis Ababa, Ethiopia

Variable Frequency (n = 309) | Percent (%)
Sex Male 127 41.1
Female 182 589

Marital status

Married 210 68
Single 43 13.9
Widowed 38 12.3
Divorced 18 5.8
Religion
Orthodox 243 78.6
Muslim 30 9.7
Protestant 30 9.7
Others® 6 1.9

Educational status

Cannot read and write 37 12.0
Can read and write 29 9.4
Primary school 64 20.7
Secondary school 106 343
College and above 73 23.6

Occupational status

Housewife 99 320
Government organization 70 227
Retire 6l 19.7
Private organization 56 18.1
Self-employed 23 74
Mean+ SD® age (minimum, 52.28+ 12.99 (18, 81)
maximum)
Mean + SD® income in ETBS 3026.57+ 2818.08 (300, 20,000)
Mean  SD° BMI 25.86+3.77 (17.3, 38.56)

Notes: *catholic, Jova Witness; ®standard deviation; “Ethiopian birr; ¢ body mass index.

Diabetes-Related Characteristics of Type 2 Diabetes Patients

The mean duration of T2DM illness since diagnosis was 10.17 (SD = 7.88) years, and one hundred and twenty-nine
(41.7%) used oral anti-diabetic medication. The mean levels of HbAlc and cholesterol were 8.42% (SD = 1.9) and
188.27 mg/dl (SD = 48.01), respectively. Ninety-two patients (30.1%) developed one or more complications. Of the
complications recorded, the most frequent was peripheral neuropathy, which occurred in forty-two patients (13.6%),
followed by retinopathy in forty-one patients (13.3%), nephropathy in twenty-six patients (8.4%), and diabetic foot ulcers
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in nine patients (2.9%). One hundred and seventy-nine patients (57.9%) presented with co-morbidity. Of the co-
morbidities, the most frequent was hypertension, which was recorded in one hundred and fifty-seven patients (49.5%)
(Table 2).

Levels of Health-Related Quality of Life (HRQOL) of the Study Participants

Among the domains of the SF-36 health survey, the domain with the highest mean score was mental health functioning,
with a mean and standard deviation of 72.7 (SD = 15.13), followed by social functioning (M = 64.52 (SD = 19.22)) and
role emotional (M = 61.60 (SD = 29.29). The domain with the lowest score was role-playing, with a mean score of 52.91
(SD = 24.33). In addition, the mean scores for the physical component summary (PCS) and the mental component
summary (MCS) were 40.15 (SD = 7.27) and 48.11 (SD = 8.87), respectively (Table 3).

Factors Associated with PCS and MCS

Multiple linear regression results indicated that being old, being overweight or obese, living with T2DM for more than
fifteen years, taking combined medication, having one or more T2DM-related complications, and having comorbidities
were significantly associated factors that reduced the mean score of PCS (p-value<0.05). Patients who are living with one
or more comorbidities had significantly lower mean scores in MCS compared to those patients without co-morbidities
(p<0.05). On the other hand, married T2DM patients had a good mean score in the MCS compared to those patients who
were single (p<0.05) (Table 4).

Table 2 Diabetes-Related Characteristics of Study Participants in Selected Public
Hospitals, Addis Ababa, Ethiopia

Variables Frequency (n = 309) | Percent (%)
Treatment modality
Oral anti-diabetic medication only 129 41.7
Combined 103 333
Insulin only 77 249
Had diabetic-related Complications 92 30.1
Of the complications | Peripheral neuropathy 42 13.6
Retinopathy 41 133
Nephropathy 26 8.4
Diabetic foot ulcer 9 29
Had co-morbidities 179 579
Of the co-morbidities | Hypertension 153 49.5
Dyslipidemia 41 13.3
CvD* 32 10.4
Others® 30 1.0
Mean +SD€ duration of T2DM? 10.17+7.88
Mean +SD HbAlc® 8.42+1.90
Mean +SD¢ cholesterol 188.27+48.01

Notes: *Cardiovascular Disease; *Asthma, Cancer, Rheumatoid Arthritis, HIV/AIDS and Epilepsy; “Standard
Deviation; “Diabetes Mellitus; °HemoglobinAlc.
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Table 3 Mean Scores for the Eight SF-36 Domains and the Two Summary Measures
(PCS and MCS) of the Study Participants

SF-36 Subscales Mean Score of SD of Study | 95% CI for Mean of the
and Summary Study Participants | Participants | Study Participant
Measures (n=309) Lower Upper
PF 60.45 13.26 58.97 61.94
RP 5291 2433 50.19 55.64
BP 59.72 21.50 57.31 62.13
GH 58.33 16.72 56.46 60.20
vT 55.03 19.40 52.86 57.20
SF 64.52 19.22 62.37 66.67
RE 61.60 29.29 58.62 64.88
MH 72.70 15.13 70.01 74.39
PCS 40.15 7.27 39.34 40.97
MCsS 48.11 8.87 47.11 49.10

Abbreviations: BP, Body pain, Cl, confidence interval, GH, general health, MCS, mental component summary, MH,
mental health, PCS, physical component summary, PF, Physical functioning; RE, role limitation due to emotional
problems; RP, role limitation due to physical problems, SF, social functioning, SD, standard deviation, VT, vitality.

Table 4 Regression Coefficients of the Determinate Factors for Summary Measures of SF-36 Resulted from
Multiple Linear Regressions in Addis Ababa, Ethiopia

Variables PCs® Mcs®
p 95% ClI p-value | p 95% ClI p-value
Lower Upper Lower Upper
Age —0.100 —0.155 —0.045 0.000 | -0.029 —0.116 0.057 0.507
Sex(female) —0.918 —2.409 0.572 0.226 - - - -

Marital status (Ref=single)

Married - - - - 2.440 0.376 | 4.505 0.021
Divorced —1.615 —4.025 0.795 0.188 - - - -
Widowed —1.486 —3.263 0.290 0.101 - - - -

Religion (Ref-orthodox)

Muslim - - - - - - - -

Protestant - - - - - - - -

Education (Ref=cannot read and write)

Can read and write 0.957 —1.151 3.066 0.372 —2.715 —6.782 1.352 0.190
Primary school - - - - -3.220 —6.716 0.275 0.071
Secondary school 0.153 —1.321 1.626 0.838 -0.491 —3.887 2.905 0.776
College and above 1.589 —0.085 3.262 0.063 —-0.879 —4416 2.658 0.625
(Continued)
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Table 4 (Continued).

Variables PCs® Mcs®

p 95% ClI p-value | g 95% ClI p-value

Lower Upper Lower Upper

Occupation(Ref=housewife)
Government organization - - - - - - - -
Private organization 0.266 —1.479 2011 0.764 | —0.572 | —3.141 1.997 0.662
Self employed 1.740 —0.694 4.175 0.160 - - - -
Retire 0.948 —0.679 2.575 0.253 | —0.870 | —3.332 1.592 0.487
Monthly income(ETB) 0.000 0.000 0.000 0.330 - - - -
BMI¢ (Ref=normal)
Overweight —2.443 —3.865 —-1.020 0.001 —0.945 | —3.184 1.294 0.407
Obese —2.774 —4.786 —0.761 0.007 | —3.269 | —6.483 —0.055 0.046
Duration of DM®(Ref<5)
5-10 years - - - - - - - -
I1-15 years —0.239 —1.942 |.464 0782 | —2.325 | —5.095 0.444 0.099
>15 years —2.188 -3.912 —0.464 0.013 | —1.520 | —4.326 1.286 0.287
Treatment modality (Ref=oral medication alone)
Combined —1.863 —3.341 —0.386 0.014 0275 | -2.116 2.666 0.821
Insulin alone —0.332 —1.874 1.210 0.672 | —2.482 | —4.988 0.024 0.052
HbAIc® (27%) —0.193 —-1.677 1.291 0.798 | —1.699 | —4.084 0.687 0.162
Level of cholesterol 0.299 —0.879 1.477 0618 | —0.854 | —2.745 1.038 0.375
Complication(yes) —4.770 —6.316 -3.223 0.000 | —2.862 | —5.344 —-0.379 0.024
Co morbidity (yes) —2.002 —3.403 —0.600 0.005 | —1.698 | —3.945 0.549 0.138

Notes: f-regression coefficient, physical component summary, ®mental component summary, “Ethiopian birr, “body mass index, °diabetes
mellitus, 2hemoglobinAlc, bold p-value<0.05.

Discussion

Health-related quality of life is important in many aspects for diabetes patients and healthcare providers. This study
aimed to assess the level of health-related quality of life and its determinants among T2DM patients and factors
associated with HRQOL. We found that the age of the patients, marital status, educational status, BMI, duration of
diabetes, treatment modality, diabetic-related complications, and co-morbidities were independent factors significantly
associated with one or more domains of SF-36 and the two summary measures (PCS and MCS) of HRQOL.

In the current study, we found lower mean scores in almost all domains of the SF-36 health survey, except in MH.
Contrary to our findings, the result of a study conducted in the Netherlands showed higher mean scores in all domains of
SF-36.%* A study conducted in Greece with the same tool also reported higher scores in most of the domains of SF-36
(PF, RP, BP, VT, SF, and RE).13 The lower scores observed in our study may be attributed to the participants’ lower
educational status, leading to inadequate self-discipline in terms of diet and physical activity. Additionally, the provision
of substandard health care services for patients might have resulted in the early development of complications.

Furthermore, socio-demographic factors could also contribute to the observed differences.
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In our study, we found mean scores of 40.15 and 48.11 for PCS and MCS, respectively. In contrast to our findings,
studies conducted in China and Romania found higher mean scores in the two summary measures.'®'*** This difference
might be observed due to differences in socio-demographic characteristics, access to healthcare resource, including
medications and regular medical check-ups, and access to education and support programs.

However, the result from our study showed higher scores in six domains of SF-36 (such as PF, RP, BP, GH, RE, and MH)
and the MCS when we compared it to a study conducted in Ethiopia among T2DM patients with peripheral neuropathic pain.**
The reason why we observed higher scores in most SF-36 domains in the current study might be the difference in the study
population, which means they include patients with peripheral neuropathic pain, which affects the patient’s quality of life.

We also tried to compare our findings with a study conducted in Butajira, rural Ethiopia, among general populations,
and we observed lower scores in all domains (except MH) and two summary measures among T2DM patients.>> This
difference might be observed due to the risk of developing or the presence of long-term complications, the presence of
other chronic disease conditions, the burden of diabetes medications, the psychosocial toll of living with diabetes that can
affect self-care behavior, and glycemic control among diabetic patients. In addition, the reason for lower scores might be
because there is a higher proportion of the elderly in our study.

We found a significant association between age and the PCS measure. In line with this, other studies conducted in China'®
and Ethiopia®* found a significant association between age and the PCS measure. The reason why elders have a lower score in
the PCS measure might be because elders are at risk of developing complications and may have co-morbid diseases like
hypertension and dyslipidemia, economic difficulties, and hard living conditions. However, some studies reported no
relationship between age and HRQOL among T2DM patients.'*!>

Likewise, when we compared the relationship between marital status and HRQOL of the patients with T2DM, we found
a higher score in MCS measures among married T2DM patients. Consistent with our findings, a study conducted in China
found single patients scored a lower mean in the MCS measure compared to married subjects.'® The justification for this
might be happening because of the point of view of society toward single individuals, a lack of social support, and living
alone. However, another study showed no association between the two summary measures and marital status.>*

BMI was another factor that was significantly associated with PCS and MCS. We found that the PCS mean scores of
overweight and obese patients were significantly lower than those patients with a normal BMI. Obese patients had lower mean
scores in the MCS compared to those patients with normal BMI. A study conducted in China showed a negative relationship
between BMI and PCS score which is consistent with our findings.'® The suggestions for this might be that overweight or obese
patients may have difficulty with daily physical functioning due to shortness of breath, pain of the weight-bearing joints, low
energy level or reduced mobility, and presence of psychological concerns such as low self-esteem and disturbance of body image.

Patients who have been living with T2DM for more than 15 years have worsened HRQOL than those who were living with
it for 5 years or less. Similar findings were reported in studies conducted in Turkey and Mexico.'>?' The justification for this
might be that when patients live with the illness for a long time, they might start to develop complications and may have other
co-morbidities that add stress to the management and control of their blood glucose level. This leads to a poor quality of life.

The type of medication the patients use to control blood glucose levels affects their health-related quality of life. In the
current study, we found that patients who used combined medication had lower mean scores in the PCS measures. In
consistence with our findings, other studies also found a significant association between treatment modality and HRQOL.'*>'¢
The suggestions for this might be that when the patients are on combined medication, their treatment adherence may be
compromised, which leads to poor control of blood glucose and the development of a complication, which then affects their
quality of life.

In the current study, we found that T2DM patients with any kind of diabetic-related complication have a lower HRQOL
than those with T2DM with no complications. In line with our findings, diabetic-related complications have been shown to
have a significant association with HRQOL in other studies.'>'”** Another study also showed a relationship between diabetic
microvascular complications such as peripheral neuropathy, nephropathy, retinopathy, and cardiovascular diseases and
HRQOL.?* The suggestions for this might be because patients with diabetic-related complications have poor prognoses or
disease outcomes, use various treatments, and have new signs and symptoms or pathological changes that affect their quality
of life.
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Co-morbidities impose a negative effect on the HRQOL of T2DM patients. The current study showed that co-morbidities
were significantly associated with the PCS measures. Consistent with our findings, studies conducted in the Netherlands and
China found that the presence of co-morbidities has a negative association with HRQOL.'®** The suggestions for this might
be the presence of co-morbidities leading to a high pill burden, increased morbidity, and poor outcomes, which end up with
a low health-related quality of life. The limitations of this study were that we assessed patients” HRQOL using a generic
instrument, not a disease-specific one, and we used a cross-sectional study design because, due to its nature, it shows an
association, not a causal relationship.

Conclusion

In conclusion, the result of this study indicated that the HRQOL of T2DM patients was low. Old age, being overweight or
obese, longer duration of T2DM, taking combined medication, the presence of diabetic-related complications, and the
presence of co-morbidities were significantly associated factors that negatively affected the PCS measure. On the other hand,
being obese and the presence of diabetic-related complications were significantly associated factors that negatively affected
the MCS measure, and being married was a significantly associated factor that positively related to the MCS measure.
Understanding the effect of diabetes on HRQOL is important for day-to-day clinical management to improve the HRQOL
and health outcomes of those with diabetes. Therefore, healthcare providers should strengthen the provision of information
and/or counseling for patients about lifestyle modifications such as diet modification, weight reduction, and physical exercise.

Abbreviations

BMI, body mass index; BP, body pain; CI, confidence interval; DM, diabetes mellitus; GH, general health perceptions;
HRQOL, Health-Related Quality of Life; MCS, mental component summary; MH, mental health; PCS, physical
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