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ABSTRACT

BACKGROUND: Adequate knowledge, awareness, and adherence to diabetic self-care practices are vital tools to protect patients from
risks of disease complications, developing comorbidity and mortality. Therefore, this study aimed to assess specific domains of diabetic
self-care practice and associated factors among patients with type-2diabetes in Hawassa University Comprehensive Specialized Hospital,
Sidama regional state.

MATERIALS AND METHODS: A hospital-based cross-sectional study design was conducted on 217 patients with type 2 diabetes from
January 01 to April 30, 2020. A structured questionnaire and the Summary of Diabetes Self-Care Activities (SDSCA) tool were used to col-
lect relevant data through interviewer administration. Statistical analysis was done using SPSS version 23.

RESULTS: A total of 207 patients with type-2 diabetes were participated in the study with a 95% response rate. Overall 47.8% (95%Cl: 41.2-
55) of patients adhered to diabetic self-care practice. Concerning the specific domain of self-care practice, 54.6%, 39.1%, 28%, and 65.2%
of patients adhered to a healthy diet, physical exercise, self-monitoring blood glucose (SMBG), and diabetic foot care practices, respec-
tively. Besides, all patients received at least 80% of the prescribed doses and frequency of anti-diabetic agents and 60.4% had good glyce-
mic control. Receipt of advice from treating physicians and having no familial history of diabetes were significantly associated with adherence
toward eating a healthy diet, diabetic foot care, and SMBG. While male sex was associated with adherence toward healthy diet management.
Moreover, having glucometer, age, male sex, diabetes duration =5years, and anti-diabetic treatment modality were associated with adher-
ence toward SMBG.

CONCLUSION: This study indicates 52.2%, 72%, and 60.1% of diabetes patients did not adhere to diabetic self-care, SMBG, and physical exercise,
respectively. Improving awareness and regular diabetic education is imperative to scale up patients’ adherence toward diabetic self-care practice.
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Introduction

According to 2019 International Diabetes Federation (IDF)
report prediction, 578 million people (10.2% of the population)
will have diabetes by 2030. That number will rise to a stagger-
ing 700million (10.9%) by 2045.' In addition, more than
4 million peoples were died among patients with age 20 to
79years old in 2019 due to diabetes and its complications.!
Regarding economic burden, the global health expenditure on
diabetes was estimated to be USD 727billion in 2017.2
Diabetes is 1 of the highly increasing non-communicable dis-
eases in Sub-Saharan Africa.’ More than 21 million people
have DM in Africa and it will increase two-fold by 2035 and of
this more than 2.1 million diabetes patients might be expected
in Ethiopia.* About 50% of all deaths in developing countries
comprising Sub-Saharan Africa were attributed to diabetes
according to the IDF report.* Both qualities of life and life
expectancy become lowered due to DM and it predisposes

a big economic burden on patients and healthcare systems
directly or indirectly.>” In Africa, an estimated USD 2.8 billion
was spent on healthcare expenditure in 2011 due to diabetes
and this might be expected to rise 61% in 2030.8 In sub-
Saharan Africa, diabetes greatly increased the risks of heart
attack, stroke, kidney damage, blindness, neural damage lead-
ing to amputation, and reduced life expectancy.’ The meta-
analysis that conducted in 2019 indicates the pooled prevalence
of adherence toward anti-diabetic medication in Ethiopia was
69.5% (95% CI (61.1, 78.0)), while the rate was 88.2% (95%
CI: 80.5, 95.9%) in South Nations and Nationalities Peoples
Region (SNNPR), and 78.7% (95% CI: 68.8, 88.5) in Addis
Ababa).'® Adherence to self-care practice among diabetes
patients is crucial to limit the complex nature of the disease in
a social context.!! The adherence to self-care practice of type 2
diabetes patients includes performing regular physical activity,

recommended healthy diet eating, diabetic
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foot care, self-monitoring of blood glucose (SMBG)'>*3 and
medications.'* Adherence to these self-care behaviors improves
glycemic control and reduces the severity of disease complica-
tions;!® conserves blood pressure;'® and health care costs.'”
Factors that affect self-care practice in DM patients were sex
and occupation,'®!” marital status, socioeconomic status, and
educational status.1820

Adherence to the specific domains of diabetic self-care
practice of patients might vary from one health care institution
to another due to patients, institutions, and health care provid-
ers’ related factors. Therefore, this study aimed to assess the
magnitude and predictors of adherence to domains of diabetic
self-care status among patients with type-2 diabetes.

Methods
Study setting, design, and study population

This institution based cross-sectional study was conducted
from January 01 to April 30, 2020. Hawassa University
Comprehensive Specialized Hospital (HUCSH) is the largest
public referral as well as teaching Hospital which is found in
Sidama regional state, Southern Ethiopia. Hawassa city is
located 275 km from Addis Ababa, the capital city of Ethiopia.
The hospital serves more than 20million populations of
Sidama regional state, Southern Nations Nationalities and
Peoples Region (SNNPR), Somalia and Oromia regions. It
provides the health services in major departments (Internal
medicine, Surgery, Pediatrics, Gynecology and Obstetrics),
Ophthalmology, Dermatology, ear neck and throat (ENT),
Radiology, psychiatry, Oncology, Laboratory & Pharmacy.
The department of internal medicine provides inpatient,
emergency, and outpatient services. One of the outpatient ser-
vices is carried out at a medical referral clinic (MRC) that
includes a neurology unit, cardiology unit, gastroenterology
unit, endocrinology units, and Hematology units. Diabetes
clinic gives services for DM patients like therapeutic manage-
ment, advice and education on diabetic self-care management.
Currently over 500 registered diabetes patients regularly
attending the outpatient department (OPD) of diabetic clinic
in the hospital and 30 to 40 patients with diabetes
visit the hospital every week. Moreover, the hospital provides
payment-free healthcare services for only those who provide
an official evidence letter about their economic status to be
free of pay, while the rest of patients get the healthcare service
with a charge of their pocket money. At the beginning of anti-
diabetic treatment initiation: all dietary, glycemic control, dia-
betic foot care, physical activity and antidiabetic
medication-related counseling can be offered by the treating
physicians and clinical nurses in the diabetes clinic and all
required advising could be repeated by the treating physician/
internist at every visit to upsurge patients’ adherence rate. The
study subjects enrolled in this study were patients with type-2
DM and those who have a regular follow up in the diabetic
clinic. Furthermore, the study participants were a minimum of

18years old and receiving at least 1 anti-diabetic agent for
greater than or equal to 6 months. However, patients with a
psychiatric problem or mentally unstable and critically sick
cases were not included in the study.

Sample size and sampling technique

The sample size estimation was based on 41.2% of diabetic
self-care practice that was conducted among type-2 DM
patients at Arba Minch referral hospital, Southern Ethiopia.?!
The required sample size was calculated by a single population
proportion formula at a confidence interval (CI) of 95%.

(Zun) P (1-p)

n= d—2

Where, P= proportion of diabetic self-care practice, Z,, = critical
value at 95% level of confidence (Z=1.96) d=margin of error
(5%), n=the required sample size that was 372. However, sam-
ple size correction was done using Cochran’s sample size correc-
tion formula [n/(1 + (n/N))] based on the number of population
with diabetes who have on active follow up in the clinic (n=470),
and considering a 5% non-response rate. The final sample size
was calculated to be 217, and a simple random sampling tech-
nique was applied to collect the study data.

Study variables and data collection procedure

Socio-demographic, clinical and other data were collected
through face-to-face interviews using a structured question-
naire. The socio-demographic study variables were sex, age,
marital status, education, occupation, residence, and religion.
Whereas, clinical and other variables were glycemic control
status, familial history of DM, anti-diabetic treatment
modality, sources of medication, access of medication, medi-
cation cost affordability, availability of glucometer with strips
at home, comorbidities, physical activities, receipt of advice
from treating physicians on healthy diet eating, foot care,
physical activity, self-monitoring of blood glucose and utili-
zation status medications as per prescribed dose and fre-
quency. Trained clinical nurses who were working in the
diabetic follow-up care clinic did the collection of all relevant
information from each study subject after an exhaustive
explanation of the purpose of study. The 5 main areas con-
cerning diabetes self-care practices are diet, exercise, medica-
tion, foot care and self~-monitoring of blood glucose (SMBG),
and these variables were assessed by the Summary of Diabetes
Self-Care Activities (SDSCA) tool.?2 Self-care practice of
type-2 DM patients was evaluated by self-report of 15-items
of SDSCA among 5 domains of diabetic self-care indicator
items (healthy diet=S5, physical activity=2, SMBG =2, foot
care=5 and medication=1). SDSCA scale tool was used to
measure the frequency and adherence toward self-care activ-
ity status of each domain among patients with type-2 diabe-
tes in the last 7 days.
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Operational definitions

Adherence: the extent to which a person’s behavior concern-
ing taking medication, following a diet, and/or executing
lifestyle changes, corresponds with agreed recommenda-
tions from a health provider.

Self-care: activities that individuals initiate and perform on
their behalf in maintaining life, health, and wellbeing.

Fasting blood glucose (FBG): the glucose assessment method
when patients do blood testing after overnight (8-12hours)
fasting

Good glycemic control: when patients’ FBG level was in
between 70 and 130 mg/dl.

Adhberence to physical activity: performing at least 30 min-
utes of moderate-intensive physical activity per day and at
least 3 days per week

Adbherence to diabetic foot care: good adherence to diabetic
foot care is daily based on proper caring of the foot includ-
ing nail, skincare, and selection of appropriate daily foot-
wear. Patients who scored greater than the mean value of
the SDSCA scale of foot care indicator items (=26.7) in the
last 7days were considered as “adherent toward diabetic foot
care practice” while those who failed to score 26.7 of total
SDSCA scale of foot care were considered as “non-adherent
toward foot care practice.”

Adherence to recommended healthy diet: patients with diabe-
tes who scored greater than the mean value of the SDSCA
scale of foot care indicator items (=20) of the recom-
mended healthy diet indicator items in the last 7 days were
considered as “adherent toward healthy diet practice” while
those who scored less than 20 of total SDSCA scale of rec-
ommended healthy diet were considered as “non-adherent
toward healthy diet practice.”

Adherence to anti-diabetic medications: evaluated by the
extent of adherence of the patients with diabetes to doses
and frequency of anti-diabetic agents as per prescription.
Patients considered as “adherent toward antidiabetic medi-
cation” when they received at least 80% of antidiabetic
medications as per prescribed frequency and dose in the last
7 days.

Adberence to SMBG: Patients who did their blood glu-
cose check at least 3 days in the last 7days according to the
SDSCA scale were considered as “adherent toward SMBG
practice” while those who failed to check their blood glucose
at least 3days in the last 7 days were considered as “non-

adherent toward SMBG practice.”

Owerall adherence to diabetic self-care practice: The over-
all mean (*£SD) score was 58.4(15). Patients who scored
>58.4 of the overall SDSCA scale were considered as
“adherent toward diabetic self-care practice” but those who

scored <58.4 were considered as “non-adherent toward dia-
betic self-care practice.”

Data management and analysis

The questionnaires were double-checked and entered into
Statistical Package for Social Sciences (SPSS), Version 23 for
statistical analysis. Descriptive statistics (frequency, means,
standard deviation (SD), median, interquartile range, and per-
centages) were tabulated to describe socio-demographic and
other important clinical features of the study subjects. Binary
logistic regression analysis was done to determine the associa-
tion and the possible predictors of adherence to each domain of
diabetic self-care practice among diabetes patients. All covari-
ates that indicated a P-value <.2 in bivariate analysis also were
considered for further analysis in the multivariable logistic
regression to control the effect of confounders. The adjusted
odds ratio (AOR) with 95%CI were determined to assess the
predictors of adherence toward each domain of diabetic self-
care. Moreover, the model fitness was tested using the Hosmer-
Lemeshow goodness of fit test and P-value <.05 accepted as
statistical significance at 95%CI.

Data quality assurance

The questionnaire was primarily set by English language and
then translated to Ambharic, language, and then translated back
to English by independent language teachers. To assure data
quality, a pretest was done on 10% questionnaires in other the
study site and all compulsory amendment was done based on
pretest feedback. In addition, training was given for data col-
lectors (two BSc nurses) by the principal investigator on data
collection approach and ethics. The collected data were
reviewed and checked carefully by principal investigator daily
at the spot during the collection time for its completeness,
accuracy, and clarity.

Results

Socio-demographic characteristics of the study
population

From a total of 217 identified patients with type-2 diabetes,
207 were included in the study with a response rate of 95%.
One hundred five (50.7%) of the participants were males and
102 (49.3%) were females. The mean (+SD) age of study sub-
jects was 51.7 (+12.2) years. One hundred twenty two (59%)
of the participants were aged =50years. The mean (+SD) age
since the occurrence of DM was 44.9(*=10.1) years with the
range of 25 to 72years (Table 1).

Clinical and treatment features of the study
population

The median (IQR) duration of DM since its diagnosis was
5(2-5) years, with a range of 6 months to 25 years. One hundred
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Table 1. Socio-demographic characteristics of type-2 diabetes patients.

VARIABLES CATEGORY N (%)

Sex Female 102 (49.3)
Male 105 (50.7)

Age, years Mean (+SD) 51.7 (12.2)
30-39 30 (14.5)
40-49 55 (26.6)
50-59 72 (34.8)
=60 50 (24.2)

Educational status No formal education 45 (21.7)
Read and write only 33 (15.9)
Elementary level (1-8) 24 (11.6)
Secondary level (9-12) 34 (16.4)
College and above 71 (34.3)

twenty five (60.4%) of the participants have good glycemic
control status (70-130mg/dl). One hundred sixteen (56%) of
the participants were taking oral hypoglycemic agents, while 76
(36.7%) and 15 (7.2%) were using insulin injection and a com-
bination of insulin and oral medication, respectively. The 35
(16.9%) had a family history of DM, while 48 (23.2%) did not
know about a familial history of DM (Table 2).

Patterns of adherence toward self-care among the
study population

The overall 47.8% (95% CI: 41.2-55) of patients adhered to
diabetic self-care practice, while 108(52.2%) of the diabetes
patients did not adhere to diabetic self-care practice. All
patients adhered to antidiabetic medication because they
received at least 80% of medications as per prescribed dose
and frequency. In total, 54.6% (95%CI: 48.8-61.7) of respond-
ents adhered to recommended healthy diet management,
whereas 94 (45.4%) did not adhere to a healthy diet manage-
ment. Moreover, 39.1% (95%CI: 32.6-45.9), 28% (95%CI:
22.2-33.8), and 65.2% (95%CI: 59-72) of the participants
adhered to physical exercise, SMBG, and diabetic foot care,
respectively (Figure 1).

Factors associated with adherence toward physical
exercise

In bivariate analysis, males the crude odds ratio (COR: 2.3;
95%CI: 1.3-4.0), self-employed (COR: 4.6; 95%CI: 1.4-15.6),
secondary education (COR: 4.4; 95% CI: 1.9-10), urban dwell-
ers (COR: 3.6; 95%CI:1.6-8.3), comorbidity (COR: 2.2;
95%CI:1.2-3.9) and receipt of advice from treating physicians
about performing a physical exercise (COR: 4.2; 95%CI:1.8-

9.6) and taking a combination of insulin and oral medication

VARIABLES CATEGORY N (%)
Marital status Single 14 (6.8)
Married 183 (88.4)
Widowed/divorced 10 (4.9)
Residence Urban 163 (78.7)
Rural 44 (21.3)
Occupation Government employed 65 (31.4)
Self-employed 48 (23.2)
Unemployed 76 (36.7)
Farmers 18 (8.7)
Religion Orthodox 97 (46.9)
Muslim 26 (12.6)
Protestant 80 (38.6)
Catholic 4(1.9)

(COR: 4.5; 95% CI:1.3-15) were associated with adherence
toward physical exercise.

While, in multivariable analysis, patients who did not know
about their family history of DM and received advice from treat-
ing physicians on physical exercise were found to have a statisti-
cally significant association with the adherence toward physical
activity. DM patients who didn’t know about their family history
of DM were 7.2 times more likely to have a good adherence
toward physical activity when compared to those who had a
family history of DM, the adjusted odds ratio (AOR: 7.2, 95%
CI:2.0-26.5). Patients who received advice from their treating
physicians on physical exercise were 3.5 times more likely to

have a good adherent toward physical exercise when compared
to their counterparts (AOR: 3.5,95% CI: 1.1-11; Table 3).

Fuactors associated with adberence toward
recommended healthy diet management

In bivariate analysis, participants who had no a family history
of DM (COR: 3.4;95% CI:1.6-7.5), self-employed (COR: 3.6;
95% CI: 1.6-8.1), unemployed (COR: 2.2; 95% CI: 1.1-4.3),
medication cost affordability (COR: 4.4; 95% CI:1.3-15.3),
comorbidity (COR: 0.49; 95% CI:0.27-0.87) and receipt of
advice from treating physicians on a healthy diet (COR: 2.0;
95% CI: 2.6-10.2) were associated with the adherence to
healthy diet management.

However, in multivariable analysis, male sex (AOR: 3.1,
95% CI: 1.5-6.7), self-employed (AOR: 3.6; 95% CI:1.4-9.2),
unemployed (AOR: 4.4; 95%CI: 1.8-11.1), no familial history
of DM (AOR: 3.3; 95% CI: 1.4-8.0), presence of comorbidity
(AOR: 0.45; 95% CI: 0.22-0.91), and receipt of advice on
healthy diet from treating physician (AOR: 3.2; 95%CI: 1.2-
8.6) were significantly associated with adherence toward

healthy diet management (Table 4).
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Table 2. Clinical and treatment characteristics of type-2 diabetes patients.

VARIABLES

DM duration since its diagnosis, in years

CATEGORY

Median (IQR), (range)

N (%)

5 (2-5), (6month to 25years)

Fasting blood glucose, mg/dl <130 125 (60.4)
>130 82 (39.6)
Familial history of diabetes mellitus Yes 35 (16.9)
No 124 (59.9)
| don’t know 48 (23.2)
Diabetes treatment modality Oral hypoglycemic agents 116 (56)
Insulin injection 76 (36.7)
Both insulin and oral agents 15 (7.2)
Number of medication types currently Single type 46 (22.2)
patients using (anti-diabetic or anti-
diabetic -+ other comorbidities) Two types 132 (63.8)
Three types 24 (11.6)
Four types 5(2.4)
Medication access With charge 202 (97.6)
Free of charge 5(2.4)
Treatment medication source Hospital pharmacy 204 (98.6)
Private pharmacy 3(1.4)
Medication cost Affordable 106 (51.2)
Unaffordable 101 (48.8)
Using other medication Yes 92 (44.4)
No 115 (55.6)
Having glucometer and strips at home Yes 33 (15.9)
No 174 (84.1)
Comorbidities Yes 70 (33.8)
No 137 (66.2)
Receipt of advice on performance of the Yes 159 (76.8)
hysical activit
physical activity No 48 (23.2)
Receipt of advice on recommended Yes 169 (81.6)
healthy diet eatin
4 9 No 38 (18.4)
Receipt of advice on self-monitoring of Yes 75 (36.2)
blood glucose
gl No 132 (63.8)
Receipt of advice on diabetic foot care Yes 103 (49.8)
No 104 (50.2)

Abbreviation: IQR, interquartile range.

Factors associated with adperence toward diabetic
foot care

In bivariate analysis, the familial history of diabetes (COR:
0.31; 95% CI: 0.13-0.70), patients who did not know about
their familial history of DM (COR: 5.0; 95% CI: 1.9-13.1),
DM duration =5 years since its diagnosis (COR: 3.6; 95% CI:
1.9-6.8), being farmers (COR: 1.1; 95% CI: 1.1-10.3), taking

a combination of insulin and oral hypoglycemic medication

(COR: 4.8; 95% CI: 1.5-15.1), and receipt of advice on foot
care from treating physicians (COR: 0.11; 95% CI: 0.03-0.22)
were associated with diabetic foot-care. 0.07 (0.022-0.22).

In multivariable analysis, familial history of diabetes, receipt of
advice on diabetic foot care, and DM duration =5years since its
diagnosis were found to have a statistically significant association
with the adherence to diabetic foot care practice. Patients who did

not have a family history of DM (AOR: 0.13; 95% CI: 0.04-0.40),
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Figure 1. Adherence toward diabetic self-care among patients with type-2 diabetes.

Table 3. Predictors of adherence toward physical exercise among patients with type-2 diabetes.

VARIABLES

CATEGORY

PHYSICAL EXERCISE PRACTICE

ADHERENT,

N (%)

NON-ADHERENT,
N (%)

COR (95%Cl)

AOR (95%Cl)

Sex Male 51 (24.6) 54 (26.1) 2.3 (1.3-4.0)** 1.9 (0.82-4.3)
Female 30 (14.5) 72 (34.8) 1.00 1.00
Age <50years 27 (13) 58 (28) 1.00 1.00
>50years 54 (26.1) 68 (32.9) 1.7 (0.95-3.0)8 1.3 (0.54-3.0)
Family history of Yes 15 (7.2) 20 (9.7) 1.00 1.00
DM No 38 (18.4) 86 (41.5) 0.59 (0.27-1.3)§ 1.0 (0.4-2.5)
| don’'t know 28 (13.5) 20 (9.7) 1.9 (0.77-4.5)8 7.2 (2.0-26.5)***
Occupation Gov. employed 37 (17.9) 28 (13.5) 1.00 1.00
Self employed 14 (17.3) 34 (16.4) 4.6 (1.4-15.6) 0.53 (0.19-1.4)
Unemployed 26 (12.6) 50 (24.2) 1.4 (0.4-5.1) 0.45 (0.16-1.3)
Farmers 4(1.9) 14 (11.1) 1.8 (0.54-6.1) 0.56 (0.06-5.2)
Education No formal 9 (4.3) 36 (17.4) 1.00 1.00
Read and write 9 (4.3) 24 (11.6) 1.5 (0.52-4.3) 0.92 (0.21-4.1)
Primary 8(3.9) 16 (7.7) 2 (0.65-6.1) 1.9 (0.37-10.3)
=Secondary 55 (26.6) 50 (24.2) 4.4 (1.9-10.0)*** 2.7 (0.57-12.6)
Residence Rural 8(3.9) 36 (17.4) 1.00 1.00
Urban 73 (35.3) 90 (43.5) 3.6 (1.6-8.3)** 1.4 (0.34-5.9)

(Continued)
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Table 3. (Continued)

VARIABLES

CATEGORY

PHYSICAL EXERCISE PRACTICE

ADHERENT,

N (%)

NON-ADHERENT,

N (%)

COR (95%Cl)

AOR (95%Cl)

Treatment type

Medication cost

Comorbidity

Receipt of advice

on doing

physical exercise

Abbreviations: AOR, adjusted odds ratio; COR, crude odds ratio; Cl, confidence interval; DM, diabetes mellitus.

Oral agents
Insulin
Both

Affordable
Not affordable

Yes
No

Yes

no

SP<.2.*P<.05.**P<.01.**P<.001.

Table 4. Factors associated with adherence to recommended healthy diet management among patients with type-2diabetes.

VARIABLES

CATEGORY

44 (21.3)
26 (12.6)
11 (5.3)

54 (26.1)
27 (13.0)
36 (17.4)
45 (21.7)

73 (35.3)
8 (3.9)

72 (34.8)
50 (24.2)
4(1.9)
52 (25.1)
74 (35.7)

34 (16.4)
45 (21.7)
86 (41.5)
40 (19.3)

HEALTHY DIET PRACTICE

ADHERENT,

NON-ADHERENT,

1.00
0.85 (0.46-1.5)
4.5 (1.3-15)*
2.8 (1.6-5.1)"

1.00

2.2 (1.2-3.9)*
1.00

4.2 (1.8-9.6)**
1.00

COR (95%Cl)

1.00
1.1 (0.5-2.3)
1.9 (0.35-10.8)
1.5 (0.74-3.2)
1.00

1.7 (0.77-3.6)
1.00

3.5 (1.1-11)*
1.00

AOR (95%Cl)

Sex

Family history
of DM

Occupation

Residence

Treatment
modality

Medication cost

Comorbidity

Receipt of
advice on a
healthy diet
eating

Male

Female

Yes
No

| don’t know

Gov. employed
Self employed
Unemployed

Farmers

Rural
Urban

Oral agents
Insulin
Both

Affordable
Not affordable

Yes
No

Yes
No

N (%)
62 (30)
51 (24.6)
13 (6.3)
83 (40.1)
17 (8.2)

26 (12.6)
34 (16.4)
45 (21.7)
8 (3.9)
28 (13.5)
85 (41.1)
32 (30)
47 (22.7)
4(1.9)
49 (23.7)
64 (30.9)

30 (14.5)
83 (40.1)
49 (237)
64 (30.9)

N (%)

43 (20.8)
51924.6)

22910.60
41919.8)
31 (15)

39 (18.8)
14 (6.8)
31 (15)
16 (7.7)
78 (37.7)
54 (26.1)
29 (14)
11 (5.3)
57 (27.5)
37 (17.9)
40 (19.3)
54 (26.1)
26 (12.6)
68 (32.9)

1.4 (0.83-2.5)8
1.00

1.00
3.4 (1.6-7.5)"*
0.93 (0.37-2.3)

1.00

3.6 (1.6-8.1)**
2.2 (11-4.3)"
1.2 (0.42-3.4)
1.00

0.62 (0.31-1.2)8
1.00

3.1 (0.95-10.5)8
0.32 (0.09-1.0)¢
4.4 (1.3-15.3)*
1.00

0.49 (0.27-0.87)**
1.00

2.0 (2.6-10.2)*
1.00

3.1 (1.5-6.7)*
1.00

1.00
3.3 (1.4-8.0)**
0.69 (0.24-2.0)

1.00

3.6 (1.4-9.2)*
4.4 (1.8-11.1)
0.37 (0.11-1.3)

1.00
0.37 (0.11-1.3)
1.00

1.6 (0.8-3.4)
0.94 (0.22-4.0)
0.59 (0.3-1.2)
1.00

0.45 (0.22-0.91)*
1.00

3.2 (1.2-8.6)"
1.00

Abbreviations: AOR, adjusted odds ratio; COR, crude odds ratio; Cl, confidence interval; DM, diabetes mellitus, SMBG, self-monitoring of blood glucose.
SP<.2.*P<.05. **P <.01.***P < .001.

duration of DM =5years since its diagnosis (AOR: 2.9; 95% CI:
1.1-7.8),and receipt of advice on foot care from treating physician

(AOR: 0.07; 95% CI: 0.022-0.22) were significantly associated

with adherence toward diabetic foot care (Table 5).
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Table 5. Factors associated with adherence to foot care practice among patients with type-2 diabetes.

VARIABLES CATEGORY DIABETIC FOOT CARE PRACTICE COR (95%Cl) AOR (95%Cl)
ADHERENT, NON-ADHERENT,
N (%) N (%)
DM duration <5years 71 (34.3) 17 (8.2) 1.00 1.00
since its
diagnosis =5years 64 (30.9) 55 (26.6) 3.6 (1.9-6.8)** 2.9 (11-7.8)
Family history Yes 21 (10.9) 14 (6.8) 1.00 1.00
of DM No 103 (49.8) 21 (10.1) 0.31 (0.13-0.70)** 0.13 (0.04-0.4)**
I don’t know 11 (5.3) 37 (17.9) 5.0 (1.9-13.1) 2.1 (0.51-8.4)
Occupation Gov. employed 41 (19.8) 24 (11.6) 1.00 1.00
Self employed 39 (18.8) 9 (12.5) 0.39 (0.16-0.95)* 0.24 (0.06-0.96)**
Unemployed 49 (23.7) 27 (13.0) 0.94 (0.47-1.9) 0.46 (0.12-1.8)
Farmers 6 (2.9) 12 (5.8) 3.4 (1.1-10.3)* 3.5 (0.35-35.3)
Education No formal 26 (12.6) 19 (9.2) 1.00 1.00
Read and write 16 (7.7) 17 (8.2) 1.4 (0.59-3.6) 1.3 (0.24-7.2)
Primary 22 (10.6) 2(1.0) 0.12 (0.03-0.59)** 0.17 (0.01-2.3)
=Secondary 71 (34.3) 34 (16.4) 0.65 (0.32-1.3) 1.1 (0.18-6.2)
Residence Rural 25 (12.1) 19 (9.2) 1.00 1.00
Urban 110 (53.1) 53 (25.6) 0.63 (0.32-1.2)8 5.0 (0.78-32.3)
Treatment Oral agents 82 (39.6) 34 (16.4) 1.00 1.00
modality Insulin 48 (23.2) 28 (13.5) 1.4 (0.76-2.6) 0.99 (0.38-2.6)
Both 5 (2.4) 10 (4.8) 4.8 (1.5-15.1)** 0.8 (0.12-5.3)
Comorbidity Yes 40 (19.3) 30 (14.5) 1.7 (0.93-3.1)8 1.0 (0.42-2.5)
No 95 (45.9) 42 (20.3) 1.00 1.00
Reeipt of advice Yes 90 (43.5) 13 (6.3) 0.11 (0.05-0.22)** 0.07 (0.022-0.22)***
22,2'abet'c foot No 45 (21.7) 59 (28.5) 1.00 1.00

Abbreviations: AOR, adjusted odds ratio; COR, crude odds ratio; Cl, confidence interval; DM, diabetic mellitus.

SP<.2.*P<.05.**P <.01.***P<.001.

Factors associated with adherence toward self-
monitoring blood glucose

In multivariable analysis, sex, age, and familial history of DM,
duration since the diagnosis of DM, treatment modality, and
receipt of advice on self-monitoring blood glucose and having
glucometer with strips at home were found to have a statisti-
cally significant association with the adherence toward SMBG.
The AOR (95%CI) was: 4.1 (1.5-11.3) for the male sex, 0.05
(0.01-0.18) for age =50years, 3.7 (1.1-11.8) for no familial
history of DM, 3.6 (1.2-10.6) for the duration =5years since
the diagnosis of DM, 4.8 (1.2-19.5) for having glucometer
with strips, 3.8 (1.3-11.3) for the receipt of advice on SMBG
from treating physicians (Table 6).

Factors associated with glycemic control among
patients with type-2 diabetes

In bivariate analysis, being urban dwellers (COR: 2.7; 95% CI:
1.4-5.5) and taking a combination of insulin and oral

hypoglycemic medication (COR: 5.9; 95%CI: 1.7-19.7) were
associated with glycemic controlling status. In addition, in
multivariate analysis, being urban dwellers (AOR: 3.2; 95% CI:
1.4-7.2), medication cost affordability (AOR: 2.4; 95%CI: 1.2-
4.6) and receiving a combination of insulin and oral hypoglyce-
mic agents (AOR: 11.2 (2.8-45) were significantly associated
with glycemic controlling status (Table 7).

Discussion
Diabetes is 1 of non-communicable diseases that consequence
the development of different health complications. Therefore,
adherence toward diabetes self-care is vital to limit and manage
the risks of developing comorbidity and mortality in diabetes
patients. In this study, the authors mainly focused on the assess-
ment of adherence of 5 diabetic self-care domains like SMBG,
anti-diabetic medication, physical exercise, diabetic foot care,
and recommended healthy diet intake.

In this study, 47.8% (95%Cl: 41.2-55) of participants were
adhered to overall diabetic self-care. The finding was
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Table 6. Factors associated with adherence toward self-monitoring of blood glucose among type-2 diabetes patients.

VARIABLES CATEGORY PRACTICE TOWARD SMBG

COR (95%Cl)

AOR (95%Cl)

ADHERENT NON-ADHERENT

Sex Male 35 (16.9) 70 (33.8) 1.7 (0.93-3.2)8 4.1 (1.5-11.3)**
Female 23 (11.1) 79 (38.2) 1.00 1.00
Age <50vears 31 (15) 54 (26.1) 1.00 1.00
=50years 27 (13) 95 (45.9) 0.5 (0.27-0.91)* 0.05 (0.01-0.18)***
Family history of DM Yes 12 (5.8) 23 (11.1) 1.00 1.00
No 39 (18.8) 85 (41.1) 0.88 (0.4-1.9) 3.7 (1.1-11.8)*
| don’t know 7 (3.4) 41 (19.8) 0.33 (0.11-0.95)* 0.16 (0.02-1.3)
Occupation Gov. employed 23 (11.1) 42 (20.3) 1.00 1.00
Self employed 14 (6.8) 34 (16.4) 0.75 (0.34-1.7) 1.1 (0.38-3.3)
Unemployed 19 (9.2) 57 (27.5) 0.61 (0.29-1.2)8 1.9 (0.51-7.4)
Farmers 2 (1.0) 16 (7.7) 0.23 (0.05-1.1)8 12.7 (0.39-417)
Education No formal 4 (1.9) 41 (19.8) 1.00 1.00
Read and write 4(1.9) 29 (14) 1.4 (0.33-6.1) 2.2 (0.16-29.1)
Primary 7 (3.4) 17 (8.2) 4.2 (1.1-16.3)* 2.4 (0.23-26.4)
=Secondary 43 (20.8) 62 (30) 71 (2.4-21.3)** 4.5 (0.4-50.3)
Residence Rural 3.0 (1.4) 41 (19.8) 1.00 1.00
Urban 55 (26.6) 108 (52.2) 6.9 (2.1-23.5)* 9.1 (0.81-102.1)
Duration of DM <5years 20 (9.7) 368 (32.9) 1.00 1.00
since its diagnosis
=5years 38 (18.4) 81 (39.1) 1.6 (0.85-3.0)8 3.6 (1.2-10.6)*
Treatment type Oral agents 34 (16.4) 82 (39.6) 1.00 1.00
Insulin 17 (8.2) 59 (28.5) 0.7 (0.35-1.4) 1.1 (0.43-2.7)
Both 7 (3.4) 8 (3.9) 2.1 (0.71-6.3)8 28.6 (2.1-382.2)*
Medication cost Affordable 34 (16.4) 72 (34.8) 1.5 (0.82-2.8) 0.87 (0.36-2.1)
Not affordable 24 (11.6) 77 (37.2) 1.00 1.00
Having Yes 18 (8.7) 15 (7.2) 4.0 (1.8-8.7)*** 4.8 (1.2-19.5)*
I ter + stri
3 pometer T stips No 40 (19.3) 134 (64.7) 1.00 1.00
Comorbidity Yes 28 (13.5) 42 (20.3) 2.4 (1.3-4.4)** 1.9 (0.71-5.4)
No 30 (14.5) 107 (51.7) 1.00 1.00
Receipt of advice on Yes 33 (15.9) 42 (20.3) 3.4 (1.8-6.3)"** 3.8 (1.3-11.3)"
SMBG
No 25 (12.1) 107 (51.7) 1.00 1.00

Abbreviations: AOR, adjusted odds ratio; COR, crude odds ratio; Cl, confidence interval; DM, diabetic mellitus, SMBG, self-monitoring of blood glucose.

§P<.2.*P<.05.*P<.01.**P<.001.

comparable with the pooled prevalence of adherence toward
diabetic self-care among type-2 DM patients in Ethiopia,
which was 49% (95%CI: 43-56),% and nearly comparable with
the study conducted in Mekelle, North Ethiopia, which was
51%.24 However, inconsistent rate of adherence to diabetic self-
care was reported by different studies like 41.2% in Arbaminch,
Southern Ethiopia,?! 60.3% in Addis Ababa, Ethiopia,?® 54.5%
in West Showa, Ethiopia,? 38.1% in Harar and Dire Dawa,
Eastern Ethiopia,?® 42% in Gauteng, South Africa,?” 28.4% in

Bahir Dar, Northwest Ethiopia,?® and 43.7% in Philippine.?’
This variation might be attributed to the differences in sample
size, provision of information concerning the diabetic self-care,
and levels of self-care classification between the studies.

In the present study, the adherence toward recommended
healthy diet management was 54.6%. The finding was nearly
comparable with the study conducted in Dilla, Southern

Ethiopia, 49.7%,% a meta-analysis report of DM patients in
Ethiopia, 50% (95%CI: 42-58)?* and Philippines, 50%.%
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Table 7. Predictors of glycemic control among type-2 diabetes patients.

VARIABLES CATEGORY
GOOD
(<130MG/DL),
N (%)
Age <50years 53 (25.6)
=50years 72 (34.8)
Residence Rural 18 (8.7)
Urban 107 (51.7)
Treatment modality Oral agents 79 (38.2)
Insulin 42 (20.3)
Both 4(1.9)
Medication cost Affordable 59 (28.5)
Not affordable 66 (31.9)

GLYCEMIC CONTROL STATUS

COR (95%Cl)

AOR (95%Cl)

POOR
(>130MG/DL),

N (%)

32 (15.5) 1.00 1.00

50 (24.2) 1.1 (0.65-2.0)8 0.68 (0.35-1.3)
26 (12.6) 1.00 1.00

56 (27.1) 2.7 (1.4-5.5)"* 3.2 (1.4-7.2)
37 (17.9) 1.00 1.00

34 (16.4) 1.7 (0.95-3.1) 1.5 (0.8-3.0)

11 (5.3) 5.9 (1.7-19.7)* 11.2 (2.8-45.0)**
47 (22.7) 1.5 (0.86-2.6)8 2.4 (1.2-4.6)*
35 (16.9) 1.00 1.00

Abbreviations: AOR, adjusted odds ratio; COR, crude odds ratio; Cl, confidence interval; DM, diabetes mellitus.

SP<.2.*P<.05.**P <.01.***P <.001.

However, inconsistent finding was reported from different
studies like 64.5% in Sudan,’ 62% in Gauteng, South Africa,?
78% in Davangere, India,3? 47.2% in Harar and Dire Dawa,
Eastern Ethiopia,?® 24.1% in Addis Ababa, Ethiopia,3® and
45.9% in Mangalore and Karnataka, India.3* The economic
status of individuals to access healthy diet, health education on
healthy diet utilization, the response of patients with diabetes
to adhere and knowledge of DM patients to identify the diet
that contains low- and high-carbohydrate contents and low-fat
toods might be a plausible factor for the variation.

In this study, male DM patients were 3 times more likely to
have good adherence toward healthy diet management than
females; and patients who received advice on SMBG from
their treating physicians were 6 times more likely to have good
adherence toward healthy diet management than their coun-
terparts. This finding in line with the study conducted in Dilla,
Southern Ethiopia,3® in which males were 2 times more likely
to have healthy diet adherence than females, and patients who
received information were nearly 3 times more likely to have
healthy diet management than those who did not receive infor-
mation concerning the disease.3

In the present study, the adherence rate toward physical
exercise was 39.1% (95%CI: 32.6-45.9). This in line with the
study reported from Ambo, West Showa,3> which was 36.42%.
However, inconsistent findings were reported from different
studies like 17.6% in Sudan,3 74% in Mekelle, North
Ethiopia,?® 66.9% in Harar and Dire Dawa, Eastern Ethiopia,?®
9% in Gauteng, South Africa,?” 44.5% in Dilla, Southern
Ethiopia,’® and 43.4% in Mangalore and Karnataka, India.3* In
addition, the American Diabetes Association (ADA) recom-
mends physical exercise performance at least 150 minutes/week
of moderate aerobic physical activity.3¢ The variation may be
due to age differences to perform physical exercise, lack of

adequate knowledge about the importance of physical activity,
lack of access to entertaining and the individual’s motivation to
perform physical exercise. Further, a study from Delhi reported
that non-adherence to exercise was found usually unrelated to
socio-demographic factors and most patients attributed it to
clinical pathology especially knee joint pain.'$

In this study, patients who have their glucometer with strips
and patients who received advice on physical exercise from their
treating physicians were more likely to have good adherence
toward physical exercise than their counterparts. Moreover,
awareness creation particularly on different types of physical
activity performance and selecting a particular exercise is advis-
able to improve the adherence rate.’” However; the presence of
comorbidities can affect the practice of physical exercise.’®

In the present study, 65.2% (95% CI: 59-72) of the partici-
pants were adhered toward diabetic foot care. This finding in
line with a study reported from Addis Ababa, Ethiopia,®
which was 66.6%. However, the proportion was higher than
the report of several studies that conducted in Ethiopia like
51.3% in Mekelle, North Ethiopia,?* 39.1% in Harar and Dire
Dawa, Eastern Ethiopia,?® and 58% of meta-analysis report
that conducted among DM patients in Ethiopia.?* The knowl-
edge gap on how to perform foot care, level of advice on dia-
betic foot care, and socio-economic conditions to purchase
suitable footwear may be plausible reasons for the variation of
adherence rate between the studies.

In this study, 28% (95% CI: 22.2-33.8) of the participants
were adhered toward SMBG. This finding in line with pooled
adherence rate toward SMBG of diabetic patients,”® which
was 28% (95%CI: 19-37). However, several studies reported
inconsistent rates of adherence toward SMBG for example
20% in Mekelle, North Ethiopia,?* 7.5% in Dire Dawa,?®
55.6% in Philippines,? 92.18% in South Africa,?” and 16.5%
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in Addis Ababa.33 Moreover, only 15.9% of participants in the
present study have glucometer with strips, and the finding was
not comparable with the study reported from South Africa?”
that indicated 92% of DM patients have a glucometer to
measure and know their blood glucose level. The variability in
adherence toward SMBG could be attributed to the economic
status of patients to purchase glucometer or to have a check-
up in the health institutions between the intervals. Further,
patients who have a glucometer with strips were 5 times more
likely to have good adherence toward SMBG than their coun-
terparts. In similar, 1 study reported that an association
between poor adherence toward SMBG and unavailability of
glucometer for DM patients.?*

Moreover, in this study, all patients were adherent to anti-
diabetic medication, because they received at least 80% of med-
ication as per the prescribed dose and frequency. However,
inconsistent rates were reported from different studies: 69.4%
in Sudan,3' 83.7% in North Ethiopia,® 85% in Gondar,
Northwest Ethiopia,* 90% in Eastern Ethiopia,?® 67% in
Gauteng, SA%” 76.2% in the Philippines,® 95.7% in Addis
Ababa,®® 76% in Aksum, North Ethiopia," and 45% in
Davangere, India.3? The classification approach of adherence
toward antidiabetic medication and the nature of self-reported
adherence evaluation condition between the studies might
expose the adherence rate evaluation to over or
underestimation.

Furthermore, the study conducted in Jimma, Southwest
Ethiopia*? indicated that taking a combination of insulin and
oral antidiabetic medication was significantly associated with
glycemic control (AOR=4.59; 95 % CI: 1.05-20.14). Likewise,
this study revealed that receiving a combination of antidiabetic
agents (insulin + oral hypoglycemic agents) was significantly
associated with glycemic control status (AOR=11.2; 95%CI:
2.8-45.0).

Limitations

First, the study focused on the cross-sectional design and it has
limits on the conclusion of causality of adherence patterns.
Secondly, most of the adherence evaluations relied on self-
reports and activity, this might be susceptible to bias. Third, the
study was conducted in a single health institution and patients
with type-2 diabetes, so the finding cannot be generalized to all
diabetes patients as a whole. Fourth, this study assessed only
the antidiabetic medication adherence rate, but not the medi-
cations for comorbid diseases like hypertension, cardiac prob-
lem, and others.

Conclusion

This study indicates 52.2%, 72%, and 60.1% of patients with
diabetes have not adhered to the practice of diabetic self-care,
SMBG, and physical exercise, respectively. Therefore, improv-

ing awareness and regular education on diabetes is imperative

to scale up patients’ adherence toward diabetic self-care
practice.
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