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Abstract
Background  Appropriate diabetic self-care is indispensable to prevent and limit diabetic associated short
and long term complications including death. Despite the well-recorded devastating complications of
diabetes mellitus, a pooled percentage of diabetic patients applying self-care and its determinants at the
national level have remained unknown. Therefore, this comprehensive systematic review and meta-
analysis is aimed at determining the pooled national percentage of diabetic self-care practice and its
determinants among adult diabetic patients in Ethiopian. Methods: Different electronic databases
including PubMed/Medline and search engines such as Google scholar were used to retrieve published
studies. The Joanna Briggs Institute quality appraisal checklists were used to appraise the quality of
studies. Data were extracted using excel spreadsheets and analyses were done by STATA 14.
Heterogeneity among studies was diagnosed using the I2 test. The DerSimonian and Laird random-
effects model was employed for substantial heterogeneity (I2>50%). The pooled estimate of diabetic self-
care and odds ratio was reported based on the 95% CI. Results: A total of 3861 studies were identi�ed, of
which only 19 studies have reached the �nal qualitative synthesis and quantitative analysis. Well over
half of the Ethiopian diabetic patients have good self-care 54.04% (47.07-61.01, I2 =97.3, P<0.001).
Subgroup analysis showed that the highest pooled estimate was in Southern Nations Nationalities and
Peoples 81.96(71.85-92.04), I2=89.1, P<0.002) while the lowest was from the Hareri region 44.53(32.16-
56.89) I2=94%%, P<0.001). Being knowledgeable about diabetes mellitus 2.69 (1.62, 4.46; I2 =99%,
P<0.001), having good social support 2.25(1.49-3.39; I2=99%, P=0.00), owning private glucometer
3.04(1.64, 5.65; I2=97.4, P<0.001), and being urban residents 3.26(2.24, 4.74; I2=96.3%, P<0.001) have
promoted diabetic victims to apply self-care practice. Conclusions: Despite the life-threatening
complications of diabetes mellitus, the percentage of patients applying self-care has remained low in
Ethiopia, depicting the high proportion of diabetic patients are prone to develop long and short term
complications of diabetes mellitus. Therefore, improving the client’s awareness about the disease and
counseling clients about the signi�cance of social support are believed to be possible strategies to
improve self-care practice and policymakers are strongly recommended to combat complications to
attain sustainable development goal 3.4 aims to reduce premature death.

Background
Diabetes mellitus is a chronic metabolic chaos of glucose homeostasis and linked with short and long
term vascular and nonvascular complications leading to illness and death. It is the rapid mounting non-
communicable disease all over the world(1). It is characterized by hyperglycemia that attributed to the
poor performance of anabolic hormone, the insulin that compromises the body’s ability to metabolize and
uptake glucose to generate energy (2-4){Berhe, 2014 #2473;Fasil, 2019 #2350;Mamo, 2016 #2500}. The
prevalence of diabetes has reached epidemic proportions; the World Health Organization (WHO) predicts
that developing countries will bear the brunt of this epidemic by the 21st century (5). Of the seven
International Diabetes Federation (IDF) regions, the highest prevalence of DM was recorded in North
America and the Caribbean (11.5%), while Africa, fortunately, has shared the lowest burden (3.8%).
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However, Africa is projected to share the largest burden by the year 2040 with a 147% increment (3).
Moreover, diabetes has affected the quality of life of the victims and led to poor health outcomes of
individuals, families, and the broader communities. Consequently, it compromises the social and
economic performance of nations (5-7).

Likewise, well over three-fourths (77%) of morbidity and 88% of mortality have resulted from DM, which
happened in low- and middle- income countries according to the 2012 report (6). DM curse is expected to
affect nearly 592 million people globally by the end of 2035(6). In Ethiopia, the magnitude of diabetes
was ranged from 3.5 and 4.36% in the years 2011 and 2013, respectively. Likewise, in 2013, just over a
quarter of million (34,262) patients out of 1.8 million DM cases have died (8). Even though DM exposes
to lots of acute and chronic life-threatening complications, it’s possible to limit these scourges through
appropriate self-care practice. Self- care is the act of  individualized, care to promoting health, preventing
disease, and restoring health (9). DM requires a lifelong self-care behavior, which includes adherence to
the diet, performing physical activity, blood glucose monitoring, and good compliance with the
treatment(10). Appropriate self-care practice is quite crucial to prevent diabetic associated complications,
delay the occurrence of co-morbidities, and promote health outcomes of patients (11, 12). Poor self-care
practice, however, rises the chance of experiencing complications including retinopathy, nephropathy,
neuropathy, vision impairment, painful paresthesia, and psychiatric disorders (7). Although several
studies have been conducted to estimate the burden and associated factor of diabetic self-care practice
in different parts of Ethiopia, the national self-care estimate and factors were presented in arbitrarily.
Hence, this systematic review and meta-analysis were aimed to estimate the pooled prevalence of
diabetic self-care and its determinants among adult diabetic patients in Ethiopia. The �ndings of this
review are believed to provide a piece of comprehensive evidence to clinicians, researchers, and
programmers working on tackling DM and its associated ailments. Besides, the study will have a
contribution to the attainment of Sustainable Development Goals (SDG) 3.4 that aimed at declining the
magnitude of premature death following DM by a third.

Methods
Protocol registration and review reporting

Protocol registration is under-review in the prospective Register of Systematic Review and Meta-analysis
(PROSPERO). The PRISMA checklist and the Meta-analysis Of Observational Studies in Epidemiology
(MOOSE) was also used to present the methods and �ndings of the study (13, 14). All eligible primary
articles were qualitatively described in terms of the prevalence, study setting, sample size, and other
important characteristics. Screening and selection procedures of the eligible studies were illustrated
through the PRISMA �ow chart. Moreover, the results of the study were presented using tables, texts, and
�gures.

Data source and search strategy
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Firstly, different websites and data sources were explored to check the availability of similar studies and
to avoid duplications. Then, to gather published primary studies, databases such as PubMed/Medline,
Scopus, and the Health Internetwork Access to Research Initiative (HINARI) were used, and extra articles
and grey literature were also retrieved using electronics search engines of Google and Google scholar.
Also, the reference lists of the relevant articles were tracked to access extra studies. To suppress the
number of irrelevant articles during the searching process, the searching was limited to “human studies”,
published in English language and studies conducted since 2010G.C. The search strategy has been built
using keywords that have been identi�ed using the “Medical Subject Headings (MeSH)” terms and “All
�elds” by linking “AND “and “OR” Boolean operator terms as appropriate, yielding a search strategy of
(Diabet*) OR Diabet*[MeSH Terms] AND self care OR self-care OR self-care management OR management
AND practi* AND determin* OR associat* OR predict* AND Ethiopia.

All the searching process was completed after four months on September, 2019.  

Outcome

Diabetes self-care: Diabetic self-care includes self-monitoring of blood glucose (SMBG), adequate
nutrition, physical activity (PA), Foot care (FC), and compliance with medication (2, 9, 15). It was
mentioned more than ten times among included studies.

Eligibility criteria of studies

Inclusion criteria

Cross-sectional and analytical cross-sectional

Studies conducted in Ethiopia since 2010G.C and written in English

Exclusion Criteria:

Studies conducted among children aged less than 18 years.

Studies done before 2010.

Qualitative studies and Case control studies

 Risk of bias and quality assessment

The quality of the selected studies has been assessed by three reviewers (FAY, ADA, and WWT). The
Joanna Briggs Institute (JBI) critical appraisal tool for cross-sectional for the prevalence studies (16) and
analytic cross-sectional studies (17) for the factors were used for the appraisal. The tool has ‘Yes’ and
‘No’ question type, and ‘1’ and ‘0’ values were given, respectively; then the numbers were converted to
percentage after summing the results. Articles that scored greater than or equal to 50% were included in
the systematic review as well as meta-analysis. Disagreements between the assessors were managed
after inviting an extra evaluator (ETT).
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Data collection process

After eligible studies have been selected, two authors (FAY and ADA) extracted the relevant data using
Microsoft Excel spreadsheets. The following variables were extracted from each article: name of the �rst
author, year of study, study area, sample size, response rate, proportion, and pertinent associated factors.
For prevalence studies, the prevalence, the logarithm of the prevalence, and the standard error of
logarithm of the prevalence were calculated. In addition, to compute the determinant factors, the odds
ratio, logarithms of the odds ratio, and the standard error of the logarithms of odds ratio were calculated.

Data analysis and assessment of publication bias:

The extracted data were exported to STATA/SE version 14 (STATA Corporation, College Station, Texas,
USA) for further analysis. Heterogeneity between studies was assessed subjectively through observing
the forest plots and objectively by checking the Cochrane Q statistics and I2 heterogeneity test (18). The I2

values of 25%, 50%, and 75% were labeled as the presence of the low, medium, and high heterogeneity,
respectively. I2 heterogeneity test of ≥50% with its corresponding p-value <0.05 was considered as the
existence of heterogeneity. Thus, the DerSimonian Laird random-effects model was applied (19).
Sensitivity analysis was carried out to explore the source of variation among studies using a command
’metaninf’ (20). Subgroup analyses were done by regions and study year.  Furthermore, publication bias
was explored using funnel plots (21) and statistically, through Egger’s regression test (22). Accordingly,
symmetrical alignment of studies over the funnel plot and/or statistical signi�cance of Egger’s regression
test (p-value ≥0.05) was used to declare the absence of publication bias. Therefore, in order to consider
the suppressed studies during the publication process, using “metatrim” command, a nonparametric trim
and �ll (Duval and Tweedie’s) method of analysis was done (23). All statistical reports were done with its
95% CI. Interpretations were made based on the pooled odds ratio and p-value ≤0.05 and excluding the
null value (1) in the con�dence interval were considered as there was the presence of an association
between diabetic self-care and its covariates.

Results
Study screening and selection processes

A total of 3861 studies have been identi�ed through the searching strategy from different databases, of
which four of them were from University repository and unpublished articles. One hundred �fty studies
remained after removing the duplications. Finally, nineteen studies left eligible and included in the study
(Figure 1).

Characteristics of included primary studies

A total of nineteen studies yielding a total study population of 6595 was eligible and included for both
qualitative and quantitative analyses. Amhara, Oromia, and Hareri regions contributed 26.3%(24-28), 21%
(6, 11, 29, 30), and 157% (2, 7, 31) to the total of included studies, respectively. Three regions: Southern
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Nations Nationalities and Peoples (SNNPs) (10, 32), Tigray (33, 34), and Addis Abeba (8, 35) each
contributed two articles to the review. While the remaining study was from Benishangul Gumuz
region(36). Signi�cant variation was observed with the sample size of the included studies; the highest
sample size was 660 from a study conducted in Addis Abeba (8) and the least was 191 from a study
done in SNNPs(32). Referring to the response rate, the lowest and the highest response rates were 95%
and 100% consecutively. Furthermore, the prevalence of diabetics self-care practice falls between 28.4%
and  76.8% from a study conducted in Amhara (27) and SNNPs(10) regions, respectively.  All the studies
incorporated were simple and analytical cross-section by design (Table 1).

Table1. General characteristics of included studies that report the prevalence of diabetic’s

self-care practice, 2019.
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Authors Name 

study
year

Region 
Sample
size 

Response
rate Prevalence 

JBI
Score

Addisu Y
et.al(10)  2013 SNNPE 310 100 76.8

75%

Dedefo et al(29) 2016 Oromia 252 100 60.7 75%

Feyissa et.al(35) 2014 AddisAbeba 328 98.8 51.5 62%

Fikadu A
et.al(24) 2017 Amhara 344 100 50

75%

Getie et.al(7)  2018 DireDawa 513 98.6 55.9 100

Gurmu Y et
al(11) 2017 Oromia 257 100 54.5

75%

Haftom et.al(33) 2016 Tigray 338 100 74.5 75%

Kassahun T
et.al(6)  2014 Oromia 309 95 50.9

62%

Ketema et.al(31) 2011 Harer 222 100 39.2 50%

Melat et.al(8) 2011 AddisAbeba 660 97.8 60.3 62%

Mende et.al(32) 2015 SNNPE 194 100 87.1 75%

Segni et.al(36) 2018 B.Gumuz 383 96 54.3 62%

Sofonyas A
et.al(25) 2018 Amhara 385 95 63.1

62%

Solomon A et
al(26) 2012 Amhara 410 97.2 36.8

62%

Tadele et.al(30) 2013 Oromia 260 98 55 62%

Teklewoini
et.al(34) 2017 Tigray 284 100 37.3

62%

Teshager
etal(27) 2017 Amhara 416 99.5 28.4

75%

Behailu H
et.al(2) 2017 Harer 327 97.8 38.1

75%

Andualem et.al 2019 Amhara 403 100 51.86 75%

In the random-effects model, diabetic self-care practice was 54.04% (47.07-61%, I2 =97.3%, P<0.001)
(Figure 2.).

Sensitivity analysis
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There was no in�uential study that caused variation between studies, according to the sensitivity
analysis.

The subgroup analysis by the regions where studies were conducted suggested that notable difference
among regions has been observed; the lowest (45.33%) and highest (81.93%) prevalence was recorded in
Amhara and SNNPs regions, respectively. For the sake of analysis, one study from Benishangul Gumuz
region was included into Amhara region based on physical proximity as well as the proportion of study
population in the area (Figure3).

The absence of in�uential study has revealed through sensitivity analysis, and the presence of
publication bias has ruled out by the funnel plot (Figure 4.) and Egger’s regression test (P value=0.568).

Determinants of diabetics’ self-care practice

Five published articles were included to explore and determine the association between diabetic’s
knowledge and self-care practice. Of the included studies, studies from Diredawa (7), Oromia (11), Addis
Ababa (8), and Amhara (25) regions have shown  a signi�cant association; patients who had good
knowledge about diabetics were good at applying self-care practice. However, a study conducted in the
Tigray region did not show an association (34).

The meta-analysis result revealed that having diabetic knowledge was about 2.7 times more likely to
perform self-care than their counterparts 2.69(1.62, 4.46), I2 =99%, P<0.001) (Figure 4).

No in�uential study according to the sensitivity analysis. Publication bias was not seen as to the egger’s
test demonstrated (p= 0.892). 

The effect of social support on diabetic self-care practice has been explored among six studies (7, 8, 11,
25, 29, 36). Of these, �ve of the studies revealed that good social support promotes self-care practice.
  The odds of performing self-care among diabetic victims having good social support were increased
two folds 2.25((1.49-3.39); I2=99%, p=0.00) as compared to those who had no good social support
(Figure 6).

There was no in�uential study that resulted in variation among studies and publication bias was not seen
(p = 0.752).  

Further to the aforementioned factors, the relationship between having glucometer at home and diabetic’s
self-care practice has been explored, and   six studies (6, 7, 25, 29, 34, 36) were involved in to the analysis;
all the included studies were signi�cantly associated with self-care practice. in other words, DM patients
who have glucometer at home were three times more likely to practice diabetics self-care compared to
patients who didn’t have access to glucometer at home 3.04(1.64, 5.65; I2=97.4, P<=0.001)(Figure 7). The
sensitivity analysis depicted no study that accounted for the variation. The funnel plot illustrates
symmetric distribution of studies and Egger’s regression supports the �nding (P = 0.631).
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Four primary studies (29, 34-36) were screened and included to examine the relationship between co-
morbidities and diabetics self-care practice. A signi�cant association was observed among �ve studies
(7, 25, 29, 34, 36), However, a study showed a protective association (6). As a result, the pooled effect size
of the presence of co-morbidity showed an absence of signi�cant association with diabetics self-care
practice 1.24(0.8, 1.91); I2=97.8, p<=0.001) (Figure 8). No in�uential study and publication bias (p =
0.904) has been detected.  

Furthermore, the relationship between diabetic’s self-care practice and residence of DM patients was
reviewed by �ve articles. All studies (25, 28, 29, 33, 36) demonstrate that being an urban residence
promoted diabetic self-care practice. The effect size of the residence revealed that living in an urban area
has a threefold chance of practicing diabetics self-care than DM patients residing in the rural area
3.26(2.24, 4.74), I2=96.3%, P<0.001) (Figure9). The analysis result indicated that there is no small study
that affects the pooled estimate and the absence of publication bias (P = 0.296).

Discussion
Diabetes is one of the major global health problems that require continuous self-care practices to prevent
potential acute and long-term complications (11). Self-care practice is a cornerstone of diabetes
management that can ensure the involvement of clients to promote their health and prevent further short
and long term complications. Studies revealed that almost all of the diabetes management depends on
good self-care behaviors and DM clients stick on self-care practice can avert development the occurrence
of diabetes-associated illnesses DM (25).

The �nding of this study indicated that the pooled national prevalence of good self-care practice among
DM patients in Ethiopia is 54.04% (47.07-61.01) which designates a signi�cant number of DM patients
have poor self-care practice. As a result, their chance of developing short and long term DM complication
becomes higher. Morbidity and death related to DM might be increasing, as poor diabetic’s self-care
practice is strongly correlated with its adverse health outcomes.

According to the regional subgroup analysis, the highest pooled estimate (81.93%) was from studies
conducted in SNNPs and the lowest estimate (45.33%) was from Hareri region. This variation might be
due to the socio-demographic differences of the study population; as more than 85% of the participants
of studies conducted in SNNPs can read and write, while about one-third of participants from the studies
in Harer can’t read and write. Education signi�cantly affect adherence of patients to the recommended
diabetics self care diabetics self-care practice.

Diabetics related knowledge, having social support, having own glucometer at home and residence were
found independent predictors of diabetics self-care practice in Ethiopia. Having good knowledge about
diabetes has increased the self-care practice by two-fold compared to participants with poor knowledge;
this evidence is supported by a study conducted in lower and middle income countries/LMIC that states;
extensive knowledge on diabetes and attitude towards self-care could be the means to control and
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prevent diabetes related complications(37). Furthermore, this �nding is supported by another studies, as
poor diabetics knowledge could result in low literacy levels or poor understanding about the disease
process and its complications, which could arise from lack of education by health professionals (38).
Hence, it could be important to take a note that educating DM patient to increase their level of knowledge
about the disease condition and associated potential complications and would enhance self-care
practice and limit life-threatening complications as a result of the disease.

The current study has been evidenced that good social support improves good self-care practice; the
same �nding revealed in the United States (US) [42]. The inspiration of DM patients to self-care practice is
seen to be improved by self-con�dence, the presence of family support, and positive changes in
relationships; besides, having better social support contribute to individual self-e�cacy, which has a
crucial role on self-care behaviors, that leading to increased self-care activities and bring better health
outcomes (39). In addition, social interaction and support could enhance the self-esteem and promotes
self-caring ability of DM patients(40); interaction with other individuals could allow them to explain the
problems that they are experiencing and possible measures and ideas could be raised and shared and ,
good social support could promote different  dimensions of health such as mental, social and emotional
health, as a result, victims may take care of themselves and practice anything that could bring wellness. 
Therefore, promoting social support through establishing different mechanisms for instance, through
health extension workers, and strengthening neighborhood could be crucial measures to promote self-
care and prevent life-threatening complications as a result(41).

Based on the �nding of this meta-analysis, having a personal glucometer is found to be an important
determinant factor affecting diabetic’s self-care practice. Those DM patients who have their own
glucometer have three fold chance of practicing self-care compared to their counterparts. This �nding is
supported by a study conducted in Pakistan (42).

Furthermore, residence of DM patients is another predictor of diabetic’s self-care practice. Those DM
patients residing in the cities/urban area have three times more likely to practice self-care compared to
the rural dwellers. Urban resident DM patients have better access of diabetics’ education through different
Medias which provide them an opportunity to manage their diabetics and prevent complications. In
addition, urban residents are advantageous to access of the health facilities, treatment options, and
glucose monitoring devices. Clinicians should give due emphasis to educate rural residents on basic
components of diabetics self-care practice.

Conclusions
The magnitude of good self-care practice in Ethiopia is low. Noticeable variation among regions has been
identi�ed with the highest and lowest proportion of self care practice recorded in SNNPs and Hareri
regions respectively. Having better Diabetics knowledge, good social support, having private glucometer,
and being an urban dweller have improved diabetic’s self-care practice. Clinicians are advised to work on
diabetic’s education in order to increase the awareness and skill required to perform Diabetics self- care
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practice. It is advisable to promoting social support through family partnership interventions and
involving family in the management of diabetes patients. On top of this, the Federal ministry of health,
regional and local organizations as well as DM associations are encouraged to work collaboratively to
increase availability and accessibility of glucometer test kits. Special emphasis has to be provided to
rural resident DM patients by the government and other stakeholders to improve their level of diabetic’s
knowledge, attitude and their self care practice through health education and improving quality of health
care. 
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Figure 1

Flow diagram showing studies screened, assessed for eligibility, and included in the review
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Figure 2

Forest plot of the pooled prevalence of diabetic’s self-care practice using the random-effects model, a
systematic review and eta-analysis, Ethiopia, 2019.
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Figure 3

Forest plot showing subgroup analysis of prevalence of diabetics’ self-care among Ethiopian DM patients
by regions a systematic review and meta-analysis, Ethiopia, 2019.
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Figure 4

Funnel plot showing presence of publication bias among studies included a systematic review and meta
analysis in Ethiopia, 2019.
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Figure 5

Forest plot showing the association between participants Knowledge about DM on self-care practice with
95% CIs among DM patients in Ethiopia, 2019.

Figure 6
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Forest plot showing association of Social Support with self-care practice with 95% CIs among DM
patients in Ethiopia, 2019.

Figure 7

Forest plot showing of the association of having Glucometer at home and diabetic’s self-care practice
among DM patients in Ethiopia, 2019.
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Figure 8

Forest plot showing of presence of co-morbidity on diabetic’s self-care practice among DM patients in
Ethiopia, 2019.



Page 23/23

Figure 9

Forest plot showing relationship between residence and diabetic’s self-care practice among Adult DM
patients in Ethiopia with 95% CIs, 2019.
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