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Introduction: Diabetes self-care is important to maintain optimal glycemic control and prevent debilitating and costly complications. 
Diabetes self-care may be improved through the identification of individual and group barriers to regimen adherence and subsequent 
development of specific plans to overcome these barriers. This study assessed the self-care practice and associated factors among type 
2 diabetes patients attending their treatment at Dessie Referral Hospital, Dessie, North-Eastern Ethiopia.
Methods: The study employed parallel mixed methods design which followed a cross-sectional interview and in-depth interview 
methods, respectively, from September to October 2019. The collected data were subjected to descriptive and inferential analysis for 
the quantitative part and a thematic analysis for the qualitative part.
Results: A total of 328 type 2 diabetes patients participated in the study of which 50.3% reported good self-care practice. Being in 
the age category of 60–69 years old (AOR = 0.334, 95% CI (0.135, 0.951)), being ≥70 years old (AOR = 0.359, 95% CI (0.135, 
0.951)), having complications (AOR = 1.956, 95% CI (1.172, 3.262)), having co-morbidity (AOR = 0.443, 95% CI (0.262, 0.749)) 
and diabetes education (AOR = 2.684, 95% CI (1.633, 4.412)) were significantly associated with good diabetes self-care. 
Accessibility, social support, knowledge and beliefs and diabetes-related morbidities were identified as barriers to diabetes self- 
care by the patients.
Conclusion: The findings from this study revealed that only half of the type 2 diabetes patients who participated in this study reported 
good self-care practice. Different factors, including diabetes education, were significantly associated with good diabetes self-care 
according to the quantitative study. This was supported by the findings from the qualitative part and thus the recommendation to 
strengthen diabetes health education to patients and their families.
Keywords: type 2 diabetes mellitus, barriers to self-care practice, diabetes education, mixed methods study, Ethiopia

Introduction
Diabetes mellitus (DM) is one of the rapidly growing health problems of the 21st century. The International Diabetes 
Federation (IDF) reported that an estimated 537 million people, ie, 10.5%of adults aged 20–79 years, globally live with 
DM. This figure will increase to 643 million adults by 2030 and 783 million by 2045 according to the 2021 edition of IDF 
Diabetes Atlas. In Africa, more than 24 Rmillion people live with DM and this figure is expected to increase by 129% to 
55 million in 2045. Ethiopia is among the top five countries in Africa with regard to the number of people with DM. 
According to the latest IDF Atlas, 1.9 million people live with DM in 2021 which is a 36% increase compared to a decade 
back. About 26,448 adults aged 20–79 years old are reported to have died in relation to DM in Ethiopia in 2021.1
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Diabetes self-care (DSC) is a critical factor to keep the disease under control and reduce premature death. About 95% 
of this care, including self-monitoring of blood glucose, nutrition, physical activity, adherence to medication and foot 
care is usually carried out by the affected individual or their families.2 DSC is positively associated with good glycemic 
control, reduced DM-related complications, and improved quality of life. DM patients have been shown to make 
a significant impact on the prognosis of their disease by participating in their care.3,4 Different factors affect patients 
with DM and their families’ ability to practice self-care activities including access to health care, communication with 
health-care providers, patient characteristics, psychosocial adjustment (like stress, depression and distress), and education 
or behavioral support tailored to individual/family needs.3

There are a few studies conducted on DSC practice and associated factors in Ethiopia. Accordingly, the prevalence of 
good DSC practice in Ethiopia ranges from 25.5% to 76.8%5,6 indicating a significant variation across studies. However, 
none of these studies used mixed method and went further to explore some of these factors like payment type and 
counseling regarding DMSCA that influence DSC. Moreover, the factors identified in previous studies were not 
consistent from study to study. Hence, this study aimed at assessing DSC practice and associated factors as well as 
the barriers as perceived by the patients.

Methods
The study was conducted at Dessie Referral Hospital DM Clinic from 20 September to 20 October 2019. The hospital is 
located in Amhara regional state about 401 km northeast of the Ethiopian capital, Addis Ababa. The study employed 
a concurrent mixed-methods approach. For the quantitative part, an institution-based cross-sectional study was employed 
to determine the DSC practice and its associated factors whereas, a descriptive qualitative design7 was employed to 
explore barriers to DM self-care.

Participants’ Recruitment
All adults (aged 18 years and above) type 2 DM patients attending the DM clinic and were accessible during the time of 
data collection in the hospital were eligible to participate in the study. However, DM patients who had hearing and speech 
problems, and those with severe illness were excluded. A total of 344 DM patients participated in the quantitative study 
by using single population formula.

n ¼
Zα=2ð Þ

2
� P 1 � Pð Þ

d2 

where
n = the required sample size.
Zα/2=the standard normal distribution score at (100-α) confidence level which is 1.96 for 95% confidence level.
P = the population proportion which is taken 28.4% in a similar study conducted in Bahir Dar.8

d = the margin of error for the population proportion, taken to be 0.05

n ¼
1:962 � 0:284� 1 � 0:284ð Þ

0:052 ¼ 313 

Adding 10% non-response rate the total sample size becomes 344.
The number of participants for the qualitative interview were 13 type 2 DM patients determined by information 

saturation.
Participants were approached when they came to the hospital for their monthly follow-up. After patients were 

identified as type 2 DM from their card, they were selected using systematic sampling at every other patient. On average 
25 patients come to follow up per day. Based on this, 12 patients were selected for interview. The first respondent was 
selected by using a lottery method from the first two patients who arrived at the hospital on the start date of data 
collection. Participants for the qualitative interview were selected purposively from among the quantitative study 
participants considering their sex, age, time of their diagnosis and the recommendations of health-care professionals 
working at the DM clinic.
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Data Collection Procedure
The quantitative data were collected through an exit interview using a semi-structured Amharic language questionnaire 
(Supplementary File-English version data collection tools) which took 30 days. The questionnaire consists of 6 parts 
which included socio-demographic characteristics (like sex, age, marital status, educational level) diabetes history, 
medical history, diabetes knowledge test (DKT2), social support, and summary of diabetes self-care activities 
(SDSCA). The DKT2 questionnaire contains 23 items on areas of diet, glucose control, DM treatment, exercise, foot 
care, and complications.9 However, only 13 items were selected which were deemed appropriate for the Ethiopian 
context. The DSC practice was evaluated by self-reported revised SDSCA scale. The tool consists of a core set of 11 
items along with the expanded list of 14 additional questions. The scale measures the frequency of self-care activities in 
the last 7 days on a general and specific diet, physical activity, blood glucose testing, foot care, and medication. The 
SDSCA is the most widely used self-report instrument for measuring DM self-management in adults.10 This study used 
only 13-items of the tool to consider the Ethiopian context. As to the social support part, six items were used for this 
study that was adapted from the Social Support Assessment Tool.11 All the tools were pre-tested and their reliability and 
validity assessed before the actual data collection.

Two trained BSc nurses were employed to collect quantitative data which on average took 35 minutes to complete. 
The qualitative data, which on average took 50 minutes to complete, was collected using Amharic language interview 
guide prepared to explore the barriers of DSC by the first author (Supplementary File-English version data collection 
tools) which took five days. The interview was audio-recorded along with note-taking so as not to miss out on the 
interview data.

Diabetes self-care practice includes a range of activities including self-monitoring of blood glucose, eating a low- 
saturated-fat diet, physical exercise, adherence to recommended medication, and checking one’s feet.10 It is measured by 
taking respondents’ report on the frequency with which they performed various activities over the previous 7 days. The 
mean score of each participant was calculated for the five domains by summing the frequency with which they performed 
each activity domain and divided by the number of questions of each domain. When the domain-specific mean score was 
summed up and divided by the total number of participants, it provides a domain-specific overall mean score. Then the 
domain-specific DSC practice was categorized as good if a participant has a mean score of greater than or equal to the 
overall domain-specific mean score and poor if it is below the domain-specific mean score. The overall DSC practice was 
measured by computing the overall mean DSC score. It was calculated by summing up the mean scores (the sum of the 
frequencies divided by the total number of questions in all domains) for each individual divided by the total number of 
participants. Using the overall mean score, which was 3.93 days, the level of DSC practice was categorized as good or 
poor practice.

Knowledge of DM was defined as awareness of participants regarding DM. The median score, which was found to be 
6, was used to classify the knowledge level of participants. Good knowledge was defined as score greater than or equal to 
the median score (≥6) and Poor knowledge was measured as score below the median score (<6).

Social support was about whether the participant has any one around to help him/her when needed. Using a 6-item 
Likert scale questionnaire scored from 1 to 5, a participant may have a minimum of 6 and a maximum of 30 sum scores. 
Then the median score was used to determine whether a participant has good or poor social support. Good social support 
was defined as score of greater than or equal to the median score (≥17) and poor social support refers to score below the 
median score (<17).

Data Analysis
Following completion of the data collection, questionnaires were checked for completeness and consistency, and data 
were entered using Epi Data version 4.6.0.0, then transferred to SPSS version 25 for analysis. After checking for missing 
values, outliers, and distributions, descriptive statistics like frequencies, percentages and other summary measures were 
computed and presented in texts, tables and graphs. Binary logistic regression was used to measure the association 
between independent variables and DSC. Those variables with a p-value of below 0.2 in the bivariate analysis were fitted 
to multiple logistic regression and variables with a p-value of below 0.05 were considered statistically significant factors. 
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Finally, the crude and adjusted odds ratios with the respective 95% confidence intervals were reported and interpreted. 
The audio recorded qualitative data was first transcribed verbatim, and then translated to the English language by the first 
author. The data was then analyzed manually using thematic analysis method. Codes and categories emerged that 
facilitated interpretation. Finally, the findings were reported in textual narrations and quotations as a supplement to the 
quantitative findings.

Results
Socio-Demographic Characteristics
A total of 328 Type 2 DM patients provided valid responses out of the 344 approached resulting in 95% response rate. 
From all participants, 55.2% were females and 28.4% were in the age category 50–59 years with a mean age of 55±11.9 
years. About 63.1% respondents were married and 72.6% were urban residents. The occupation of 40.9% participants 
were privately employed and 31.7% of the participants cannot read and write (see Table 1).

Table 1 Socio-Demographic Characteristics of Type 2 Diabetes Patients in Dessie 
Referral Hospital, 2019 (n = 328)

Variables Frequency Percent

Age Group (years) 30–39 34 10.4
40–49 68 20.7

50–59 93 28.4
60–69 81 24.7

≥70 52 15.9

Sex Male 147 44.8
Female 181 55.2

Marital Status Single 7 2.1
Divorced 46 14.0
Married 207 63.1

Widowed 68 20.7

Residence Urban 238 72.6
Rural 90 27.4

Employment type Unemployed 123 37.5
Government 71 21.6
Private 134 40.9

Educational Level Cannot read and write 104 31.7
Read and write 30 9.1

Primary education 86 26.2
Secondary education 47 14.3

College and above 61 18.6

Occupation House Wife 84 25.6
Farmer 82 25.0

Merchant 43 13.1
Retired 35 10.7

Office worker 32 9.8

Teacher 29 8.8
Others 23 7.0
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Diabetes Care and History
The mean duration of DM was 7 years with SD of ±5.7 years. 48.5% respondents had DM duration between 1 and 5 
years, 82% study participants had no family history of DM, and 75.3% respondents took oral hypoglycemic agents. Of all 
participants, 47.3% had DM-related complications and 43% had other comorbidities. Nearly 37.8% patients got DM 
education in different ways, 17.4% individuals were members of the Ethiopian Diabetes Association, and 68.6% 
participants got counseling services related to DSC from health-care professionals. A total of 45.7% participants got 
DM care through the out-of-pocket payment scheme (see Table 2).

Diabetes Knowledge and Social Support
A total of 55.2% participants had good DM knowledge and the same percentage of respondents had good social support 
(see Table 3).

Table 2 DM Care and History of DM Patients at Dessie Referral Hospital, 2019 (n = 328)

Variables Frequency Percent

DM duration (years) 1–5 159 48.5

6–10 104 31.7

≥11 65 19.8
Family history of DM Yes 56 17.1

No 269 82.0

Do not know 3 0.9
DM treatment type Oral hypoglycemic 247 75.3

Injection 78 23.8

Both 3 0.9
DM complication Yes 155 47.3

No 173 52.7

Owning glucometer Yes 60 18.3
No 268 81.7

Measuring glucose level Yes 36 60.0

No 24 40.0
Total 60 100.0

Comorbidities Yes 141 43.0

No 187 57.0
DM education Yes 124 37.8

No 204 62.2

DM association membership Yes 57 17.4
No 271 82.6

Getting counseling Yes 225 68.6

No 103 31.4
Payment Type Free 70 21.3

Insurance 108 32.9

Out of pocket 150 45.7

Table 3 Knowledge and Social Support Status of DM Patients at Dessie Referral 
Hospital, 2019 (n = 328)

Variables Frequency Percent

DM Knowledge Good 181 55.2

Poor 147 44.8
Social Support Good 181 55.2

Poor 147 44.8
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Diabetes Self-Care Practice
The findings revealed that 54.9% and 39.3% of the respondents, respectively, had good diet adherence and exercise practice, 
respectively, for the last seven days which was less than the 82.3% who reported good adherence to their medication 
regimens. The overall self-care practice was found to be good amongst 50.3% of the study participants (Figure 1).

Factors Associated with Diabetes Self Care Practice
Lower levels of DSC practice were associated with higher age levels, 60–69 years (AOR 0.334, 95% CI 0.135, 0.823), 
age ≥70 years (AOR 0.359, 95% CI 0.135, 0.951), having other comorbid conditions (AOR 0.443, 95% CI 0.262, 0.749) 
and DM-related complications (AOR 1.956, 95% CI 1.172–3.262). On the other hand, higher levels of DSC practice 
were associated with getting DM education (AOR 2.684 95% CI1.633–4.412) at p-value <0.05. There was no evidence, 
however, that employment status, occupation type, educational level, having glucometer at home for self-monitoring of 
blood glucose, being a member of diabetic association and payment type were significantly associated with type 2 
diabetes patients' self-care practice (see Table 4).

Barriers to Diabetes Self Care Practice
A total of 13 DM patients participated in the qualitative interview study. The participants’ age ranged from 33 to 75 
years, with about half being male. Their duration of diagnosis ranged from 1 to 25 years. With regard to their medication 
regimen, twelve participants were on oral hypoglycemic agents, while the remaining was on insulin.

The major barriers to DSC practice that were identified include accessibility issues both geographic and financial 
affordability, lack of social or family support, having diabetes-related complications and other co-morbid conditions, 
limited awareness towards diabetes self-care and lack of self-control.

Accessibility Issues
Most of the participants lived in the rural parts of the country where fruits and vegetables are scarcely produced and also had 
meager income. Some of the participants thus described how they cannot eat fruits and vegetables even once in a week.

I get to eat fruits and vegetables rarely when my families go to market…there are no fruits and vegetables in our village. (70 
years, male) 

Figure 1 Self-care practice of DM patients at Dessie Referral Hospital, 2019 (n = 328).
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Social Support Issues
Lack of social support was expressed in the form of absence to remind them to take or help in purchasing their 
medications and not sharing in household chores which were identified as barriers to diabetes self-care practice by some 
participants.

Table 4 Factors Associated with Overall Diabetes Self-Care Practice in Dessie Referral Hospital, 2019 (n = 328)

Variables Categories Self-Care Practice COR (95% CI) AOR (95% CI)

Good Poor

Age group 30-39 23 11 1 1
40-49 40 28 0.683 (0.287, 0.624) 0.677 (0.270, 1.696)

50-59 48 45 0.510 (0.223, 1.165) 0.514 (0.214, 1.237)

60-69 33 48 0.329 (0.141, 0.765) 0.334 (0.135, 0.823)*
≥70 21 31 0.324 (0.131, 0.803) 0.359 (0.135, 0.951)*

Employment type Private 60 74 1
Unemployed 62 61 1.511 (0.835, 2.733)

Government 43 28 0.798 (0.488, 1.303)

Occupation category Housewife 42 42 1
Farmer 34 48 0.708 (0.384, 1.308)
Merchant 19 24 0.792 (0.378, 1.657)

Retired 19 16 1.188 (0.539, 2.618)

Office worker 16 16 1.000 (0.443, 2.258)
Teacher 21 8 2.625 (1.0463, 6.586)

Other 14 9 1.556 (0.607, 3.983)

Educational level Cannot read and write 40 64 1
Read and write 13 17 1.224 (0.537, 2.787)

Primary education 47 39 1.928 (1.080, 3.444)
Secondary education 28 19 2.358 (1.166, 4.767)

College and above 37 24 2.467 (1.290, 4.716)

DM complication Yes 85 70 1.412 (0.914, 2.181) 1.956 (1.172, 3.262)*
No 80 93 1 1

Home glucometer Yes 38 22 1.918 (1.077, 3.416)
No 127 141 1 1

Co-morbidities Yes 61 80 0.609 (0.392, 0.946) 0.443 (0.262, 0.749)*
No 104 83 1 1

DM education Yes 81 43 2.691 (1.693, 4.276) 2.684 (1.633, 4.412)*
No 84 120 1 1

DM association membership Yes 39 18 2.493 (1.358, 4.577)
No 126 145 1

Payment type Free 41 29 1.172 (0.660, 2.081)
Insurance 42 66 0.528 (0.319, 0.873)
Out of pocket 82 68 1

Diabetes Knowledge Good knowledge 103 78 1
Poor knowledge 62 85 0.552 (0.356, 0.858)

Note: *p-value <0.05 (statistically significant).
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Sometimes, I forget to take my medications and took when I remember them. This is because there is no one around to remind 
me to take my medication… Furthermore, I had finished my medication yesterday and I told my husband to buy from the nearby 
pharmacy, but he refused to buy as he is careless towards me. Eventually, I missed the night dose. (45 years, female) 

Diabetes-Related Morbidities
Some participants also cited diabetes-related complications and other comorbid conditions as barriers from engaging in 
their daily physical exercises.

My exercise habit is not good. In addition to my diabetes, I also have kidney disease… because of this I felt ill when I tried to 
walk. (58 years, female) 

The participants further mentioned stress, anxiety and fatigue as reasons to forget taking their medication.

Sometimes I forgot my DM medication at the regular time and take it as I remember…my sickness has made me stressful. (64 
years, female) 

The participants also explained issues related to loss of their appetite as a barrier to adhere to the recommended diet.

When I lost my appetite, I took a soft drink to boost my appetite. (65 years, female) 

Sometimes I lose my appetite, at that time I miss my breakfast and take large amount of food at lunchtime. (45 years, female) 

Knowledge and Beliefs
Patients’ knowledge and beliefs and lack of self-control were also mentioned as barriers to DSC. Lack of awareness 
regarding the DSC components such as exercise, diet, foot care and blood glucose monitoring and not appreciating the 
importance of adhering to these elements were expressed by the patients.

I believe that exercise have no contribution in controlling blood glucose level, rather it is advised for patients with hypertension. 
(40 years, male) 

The doctors did not tell me the importance of fruits and vegetables for DM patients. Until now, I have not eaten fruits and 
vegetables because I was afraid it will increase my blood glucose level. (58 years, female) 

I didn’t check the inside part of my foot frequently because it has no wound. (60 years, male) 

On the other hand, lack of self-control was identified by the respondents as a barrier for diabetes self-care.

I like fatty meat rather than red meat, and so I usually eat fatty meat. (45 years, female) 

Discussions
The study findings revealed that only half of the DM patients included in the study had a good overall self-care practice. 
This proportion was apparently similar to those who demonstrated good DM knowledge. The findings also demonstrated 
significant positive association between those who got DM education and higher levels of DSC practice. The qualitative 
component likewise supported these findings whereby participants expressed lack of awareness regarding the DSC 
components such as diet and exercise.

The findings with regard to the overall self-care practice were similar to studies reported from Ethiopian regions West 
Shoa Zone,12 Jimma13 and Benishangul Gumuz.14 Whereas, it is higher than studies conducted at Tigray Region (Ayder 
hospital) (25.5%),5 Central zone of Tigray (37.3%)15 and Bahir Dar (28.4%).8 On the other hand, a higher good self-care 
practice was reported from Debre Tabor, Ethiopia (63.1%).16

Good DM knowledge was associated with good overall self-care practice although it was not statistically significant. 
This finding is similar to the findings from other local studies13,16,17 as well as studies reporting from other parts of the 
globe.18,19 These studies cite about knowledge deficiencies, inconsistent information sources and at times “misconcep
tions” with regard to the details of recommendations regarding appropriate diets and physical exercises. The 
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recommendations in this regard are for appropriate, culturally appropriate and cost-effective interventions that address 
the knowledge deficits and misconceptions.

On the other hand, the study findings revealed that attending diabetes education was significantly associated with 
good DSC practice similar to studies reported from other parts of the country.14–16 This finding is further supported by 
the qualitative finding, in which lack of awareness regarding the recommended DSC practice elements was identified as 
a barrier. The need to strengthen existing education programs and exploration of innovative education programs to 
improve patients’ knowledge on the recommended treatment regimens, their self-care practices and ultimately their 
health outcomes is unarguable.19,20 Due consideration also has also to be made to ensure the validity of existing 
educational programs as there are literature reports of a program from a Middle Eastern country that was suboptimal 
and not addressing specific patient needs.21

It was also apparent from the study findings that there were positive significant associations between DM patients 
who had complications and a good self-care practice similar to findings from other studies including local ones.22,23 The 
low risk perception of complications among DM patients may make them reluctant to practice recommended self-care. 
This phenomenon may also be the basis to have a group diabetes education program where patients are able to share 
experiences, where those who have not yet experienced such complications may be able to have first-hand experiences 
from those who have.

In fact, peer education programs have been demonstrated to be a viable option to improve self-care practices and 
health outcomes.19,24 Such diabetes peer groups were described to serve as, “platforms to interact and share information 
of self-management of diabetes” according to a qualitative study reported from an African setting.25 The idea of peer 
support program is in fact not new to the Ethiopian healthcare system. There are reports of the use of “health 
development army” and “women development army” in both the urban and rural areas to serve as a community 
engagement platform for health-related issues as part of the health extension package – considered as the pillar of the 
country’s primary healthcare system. In this case, women who have received special training would be actively engaged 
so as to train other women and the community members on different health topics.26 Thus, the use of peer support which 
is not new to the Ethiopian healthcare system may be an idea for future intervention study to assess the feasibility and 
cost-effectiveness.

The Strengths and Limitations of the Study
This study used a standardized validated questionnaire albeit with omissions of a few items to measure self-care practice 
and knowledge level, which allowed the finding to be comparable with previous studies. Furthermore, we used a mixed 
methods approach which enabled us to identify factors related to diabetes self-care practice quantitatively and subjec
tively perceived barriers qualitatively. Self-care practice was determined through self-report which may be liable to recall 
and social desirability bias. In addition, due to the very nature of cross-sectional design, the temporal relationship 
between the factors and the outcome cannot be ascertained.

Practical Implications
The low level of overall self-care practice is worrying and needs the attention of health practitioners and policy makers. 
Strengthening existing DM education programs is of critical importance. In addition to strengthening the existing 
programs, it is worth exploring alternative and cost-effective programs such as the peer support programs that can 
improve the self-care practices and health outcomes.

Conclusions
Our study findings revealed poor diabetes self-care practices in about half of the study participants which are bound to 
lead to worsening of their health conditions. The self-care practices have been shown to have benefited from access to 
diabetes education which is indicative of the need to strengthen such educational programs and explore innovative ways 
to address patient needs.
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