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ABSTRACT

Health education is important to promote good lifestyle behaviours and prevent/delay onset of type II diabetes 
mellitus. There is substantial evidence from developed countries supporting the importance of diabetes self-
management education in promoting adherence to therapy and glycaemic control. The purpose of this systematic 
review (SR) was to identify the impact of educational interventions on glycaemic control and other related outcomes 
in African populations. Pubmed, CINAHL, EMBASE and Google Scholar data bases were searched. Search terms 
for diabetes were; diabetes, hyperglycaemia and diabetes mellitus. Search terms for educational interventions were; 
health education, health education model, health education programme, health education framework, health 
education intervention and patient education. Included were RCTs that had tested the effectiveness or impact of 
health education interventions on people with diabetes mellitus in Africa, had recruited concurrent controls, aimed 
to promote good glycaemic control in diabetic patients and focused on at least one area of lifestyle management. 
Studies were eliminated if they were not RCTs, were conducted on health professionals, had no accessible full text 
article, had recruited mixed populations (diabetic and non-diabetic) and if they did not have English titles and 
abstracts. The cut-off period for publications ensured inclusion of current evidence in the systematic review. Nine 
studies were included in the SR. Substantial heterogeneity existed among studies thus no head to head comparisons 
could be done, hence, there is no reliable evidence favouring superiority of one intervention over another.
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INTRODUCTION

The burden of diabetes mellitus has risen sharply over the past 
20 years International Diabetes Federation [1]. There is substantial 
evidence from developed countries supporting the importance 
of diabetes self-management education (DSME) in promoting 
adherence to therapy and glycaemic control [2-5]. However, DSME 
in Africa is generally limited in scope, content and consistency 
[6]. One study conducted in South Africa reported that 43% 
interventions have no cultural tailoring with only 39% being 
designed for low socio-economic status populations [6]. Most 
studies conducted in Zimbabwe have looked at epidemiology of 
diabetes, complications and adherence to therapy [7-18] with the 
psychosocial aspect being fairly neglected. Though a number of 
RCTs have been conducted in African countries, [19-26] none 
have been conducted in Zimbabwe to determine impact of health 

education interventions. A number of RCTs have been conducted 
in Africa on educational interventions in people with diabetes 
mellitus [22,23,25-28]. The purpose of this systematic review was 
to identify educational interventions evaluated and their impact on 
glycaemic control and other related outcomes in people with DM. 
Findings of this systematic review will inform the development 
and adaptation of culture specific and family centered educational 
frameworks for people with diabetes to promote adherence to 
therapy.

METHODOLOGY

Information Sources

Pubmed, CINAHL, EMBASE and Google Scholar data bases were 
searched. Search terms for diabetes were; diabetes, hyperglycaemia 
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Data synthesis

Because of the heterogeneity of the educational interventions, a 
narrative synthesis was done. The narrative synthesis was guided by 
Popay et al. (2007) guide for conducting narrative synthesis. 

RESULTS 

Figure 1 presents the flow of articles during the review process. The 
search identified 19 reports. After screening titles and abstracts, 
the full texts of 9 studies were examined. Nine eligible reports were 
then selected. No reports were identified from grey literature. Nine 
eligible studies were identified from literature. Only one study out 
of the eight looked at impact on pregnancy outcomes. The total 
sample size was 3335 with samples ranging from 71 to 1570. Below 
is a diagram illustrating selection of studies. The studies were from 
South Africa, Nigeria, Rwanda, Egypt, Malawi, Mali and Congo.

DISCUSSION

A total of 9 studies conducted in Africa were identified. Sample 
size ranged from 71 to 1570. Almost all studies were conducted 
in non-pregnant patients [19-24,26,29] and only one focussed 

and diabetes mellitus. Search terms for educational interventions 
were; health education, health education model, health education 
programme, health education framework, health education 
intervention and patient education.

Eligibility Criteria

Study types and participants: Search terms for diabetes were; 
diabetes, hyperglycaemia and diabetes mellitus. Search terms 
for educational interventions were; health education, health 
education model, health education programme, health education 
framework, health education intervention and patient education. 
Included were RCTs that had tested the effectiveness or impact of 
health education interventions on people with diabetes mellitus 
in Africa, had recruited concurrent controls, aimed to promote 
good glycaemic control in diabetic patients and focused on at least 
one area of lifestyle management. Studies were eliminated if they 
were not RCTs, were conducted on health care professionals, had 
no accessible full text article, had recruited mixed populations 
(diabetic and non-diabetic) and if they did not have English titles 
and abstracts. The cut-off period for publications ensured inclusion 
of current evidence in the systematic review. 

Interventions: All interventions were eligible if they aimed to 
promote good glycaemic control in diabetic patients. They were 
eligible if they focused on at least one area of lifestyle management 
required in diabetic patients and these included diet, exercise, 
medication adherence, stress management and smoking cessation. 

Outcomes: The primary outcome was glycated haemoglobin 
(HbA1C) as an objective measure of glycaemic control. Secondary 
outcomes were adherence to medications and other aspects of 
therapy, knowledge of the disease and other self-care practices. 
Generally, outcomes reflected the first three of the Kirkpatrick 
evaluation model for evaluating training effectiveness namely; i) 
reaction, ii learning and iii behaviour. 

Study Selection

Two authors (DM and MZ) independently screened titles and 
abstracts to select potentially eligible reports. The abstracts were 
read followed by the full text if it was potentially eligible. Initially 
each reviewer screened a sample of 10 manuscripts to ensure 
interrater agreement. Both reviewers read full manuscripts to 
determine eligibility. Unresolved eligibility issues were clarified 
through consultation with a 3rd author (AN).

Data collection

Data were extracted and entered by 2 authors (DM and MZ) 
independently. Initially, they each extracted and entered 5 
reports then compared them to ensure interrater agreement. Any 
disagreements were resolved with input from AN. Data items 
extracted are shown in Table 1 under results below.

Risk of bias in included studies

The nine studies were quality assessed using the Cochrane 
Collaborations tool for assessing risk of bias in RCTs. All nine 
studies contained at least two domains classified as at high risk 
of bias or no information. All studies contained performance bias 
(blinding of personnel and participants) while all but one had 
detection bias (blinding of outcome assessment). Table 2 below 
presents the summary of risk of bias assessment.
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Reports after duplications removed 
17 693 

Google scholar 
17 700 

 

Studies included in 
meta-analysis n=0 

Studies included in 
narrative synthesis 

n=9 

Full text reports 
assessed for eligibility 

19 

Reports screened 
17 810 

 

Full text reports excluded 
10Ineligible (study type (1), 

population(2), intervention (2), 
countries (5)) 

 

Reports excluded 
17 791 

 

Forward backward reference 
checks 

127 
 

 

Additional reports identified 
through other sources 

7 

Figure 1: Selection of articles.

RSG AC B 1 B 2 IOD SR O

Study + ? ? ? + + +

Olmen et al. (2017)
DRC, Cambodia and Phillipines

Makki-Awouda et al. (2013 + ? ? ? + + -

Muchiri et al. (2015) South Africa + + - + + + -

Tawfik et al. (2017) Egypt + ? ? ? + + +

Abazz& Maschollek (2017) Egypt + + ? ? + + +

Amendezo et al. (2017) Rwanda + - - - + + -

Essien et al. (2017) Rwanda + + ? ? + + +

Mash et al. (2014) South Africa + ? - - + + +

Debusche et al. (2018) Mali - ? - - + + -

Risk legend
+  Low risk       - High Risk            ? Unclear

Table 1: Risk of bias.



3

Mukona D. OPEN ACCESS Freely available online

J Pat Care, Vol.6 Iss.2 No:151

Author Participant 
characteristics

Sample 
size

Settings Intervention details Outcome measures Impact

Van Olmen et al. 
(2017)
DRC, Cambodia 
and Phillipines

Diabetic 
patients

781 HCC Text message self-management support. 
Disease, diet, monitoring, foot care, 
smoking and alcohol, patient held 
records and problem solving

HbA1C after 2 years No impact

Makki-Awouda et 
al. (2013) Sudan

Diabetic 
patients

152 HCC Before and after comparison on 
knowledge of diabetes (Disease, diet, 
monitoring, foot care, smoking and 
alcohol, patient held records and 
problem solving)

Knowledge of diabetes mellitus. Improved knowledge

Muchiri et al. 
(2015) South 
Africa

Type II 
Diabetic 
patients

82 HCC Nutrition education programme 
consisting of: 
i. 8 weekly sessions lasting 2-2,5hours 
each (Disease, diet, monitoring, foot 
care, smoking and alcohol, patient held 
records and problem solving)
ii. 4 monthly meetings and 2 bimonthly 
meetings lasting 1,5hours each
iii. Vegetable gardening (demonstration 
of sowing/transplantation of vegetables)

HbA1C (primary) and BMI, BP 
and blood lipids (secondary)

No impact

Tawfik et al. 
(2017) Egypt

Women with 
GDM

201 HCC Health belief model based educational 
intervention on knowledge, practice, 
gestational and post-partum weight gain 
at 6 weeks post-partum. 

Knowledge, self-care practice, 
gestational weight gain, beliefs, 
post-partum weight gain

Improved outcomes 
in intervention 
group

Abaza 0& 
Maschollek 
(2017) Egypt

Diabetic 
patients

71 HCC Daily SMS  messages and weekly 
reminders addressing various diabetes 
categories (Disease, diet, monitoring, 
foot care, smoking and alcohol, patient 
held records and problem solving).

HbA1C (Primary). Blood 
glucose level, body weight, 
treatment and medication 
adherence, self-efficacy and 
diabetes knowledge

Reduction in HbA1c
Improvement 
in treatment 
and medication 
adherence, self-
efficacy and 
knowledge scores 

Amendezo et al. 
(2017) Rwanda

Diabetic 
patients

223 HCC Monthly lifestyle group education 
sessions lasting 45 minutes (Disease, 
diet, monitoring, foot care, smoking 
and alcohol, patient held records and 
problem solving)

HbA1C at 12 weeks Reduction in HbA1c

Essien et al. 
(2017Nigeria

Diabetic 
patients

104 HCC  Intensive and systematic DSME 
programme, using structured guidelines 
adapted from the Health Educator 
Desk Guide of the COMDIS-HSD 
group in the United Kingdom, which 
reflects the core educational elements 
recommended by the International 
Diabetes Federation (IDF) (Disease, 
diet, monitoring, foot care, smoking 
and alcohol, patient held records and 
problem solving)

HbA1C at 6 months Reduction in HbA1c

Mash et al. 
(2014) South 
Africa

Diabetic 
patients

1570 HCC 4 monthly sessions of group diabetes 
education lead by a health promoter 
(Disease, diet, monitoring, foot care, 
smoking and alcohol, patient held 
records and problem solving)

Diabetes self-care activities and 
5% weight loss (Primary). Self-
efficacy, locus of control, mean 
BP, mean weight loss, mean 
waist circumference, mean 
HBA1C, mean total cholesterol 
and quality of life (secondary).

No impact

Debusche et al. 
(2018) Mali

Diabetic 
patients

151 HCC and 
community

1 year of Peer-led culturally tailored 
patient education (3 courses of 4 
sessions) delivered in the community 
by 5 trained peer-educators. (Disease, 
diet, monitoring, foot care, smoking 
and alcohol, patient held records and 
problem solving)

HbA1C at 12 months Reduction in HbA1c

Table 2: Study Characteristics.
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on gestational diabetes [25]. Of the 9 studies only one [25] was 
conducted in the community while the rest were done at health 
care facilities. Hospital based studies have an inherent limitation of 
participants reporting socially desirable responses on subjectively 
measured outcomes. Six of the studies reported HbA1C as the 
primary outcome though measured at different end points ranging 
from 12 weeks to 6 years. HbA1c is a reflection of 6 weeks’ glycemic 
control in a diabetic patient. Longer end points might be subject to 
bias introduced by a number of factors that include contamination 
and comorbidities which might explain why in one study [26] the 
intervention had no impact. There were inconsistencies in the 
primary outcome (HbA1C) with 2 studies [24,26] reporting no 
impact. Some studies, however, reported statistically significant 
differences in HbA1C and other secondary outcomes favouring 
the intervention [19-22,25,29]. This underscores the importance 
of health education in the management of diabetes. There is need 
to conduct robust RCTs of educational interventions in order to 
yield reliable results that are generalizable and that reliably informs 
policy. 

Across the studies, outcomes were measured at different points in 
time (ranging from 12 weeks to 2 years). This brings uncertainty 
whether the effects of the educational interventions will be 
sustained, especially considering that one study that measured 
outcome at 2 years reported no impact.

None of the studies evaluated the same educational intervention 
as the other included studies. Despite majority of the studies being 
conducted at health care institutions, variations arose in intensity 
and duration of educational intervention, educational format 
and educational intervention provider. Majority studies measures 
HbA1C as the primary outcome, albeit with different end points, 
while other secondary outcomes varied widely among the studies 
included. The wide range of endpoints, primary and secondary 
outcomes hampered effective synthesis of results from the studies. 
However, the population in the studies were very similar except for 
one [25]. Only one study reported using a validated and scientifically 
developed diabetes self-management education (DSME) program 
[21]. It is very important in future to use common educational 
interventions and outcome measures to facilitate comparison 
of results and synthesis. Some of the studies reported delivering 
health education via short message services (SMS). While this will 
be cheaper in terms of transport costs and time, some people in 
resource limited settings may not have access to mobile phones. 

The risk of bias across studies included was variable with high risk 
in at least one domain for all RCTs. Owing to the nature of the 
intervention, none of the studies reported blinding hence there 
were both Performance and detection bias in all studies included. 
It is therefore, difficult to draw firm conclusions about the effect of 
the educational interventions on primary and secondary outcomes. 
It is also very difficult to recommend a particular educational 
intervention in terms of content, duration and format. There 
are no head to head comparisons of studies conducted in Africa 
hence, there is no reliable evidence favouring superiority of one 
intervention over another. 

One promising educational intervention for people with diabetes 
is the one evaluated in a trial by Essien et al. [21]. This particular 
intervention was an intensive and systematic DSME programme, 
using structured guidelines adapted from the Health Educator 
Desk Guide of the COMDIS-HSD group in the United Kingdom, 
which reflects the core educational elements recommended by the 
International Diabetes Federation (IDF). The primary outcome was 

also objectively measured HbA1C. However, assessment of HbA1C 
at 6 months from inception might have introduced bias as so many 
confounders can be encountered during the relatively long period. 
Similar health interventions can also be used in pregnant women 
with diabetes. The use of peer educators in the study by Debussche 
et al. [29] is also commendable as it mitigates the shortage of staff 
in resource limited settings. One study conducted in Zimbabwe 
recommended use of peer educators in women with diabetes in 
pregnancy [8].

This systematic review is designed to identify all educational 
interventions in people with diabetes conducted in Africa from 
2010 to 2019. One strength of this review is the extensive search 
for studies and rigorous assessment. Narrative synthesis was 
done as recommended by Popay et al. [30] Studies included were 
conducted in 5 African countries, namely, DRC [26] Sudan [22] 
South Africa [23,24] Egypt [19] Rwanda [20] Nigeria [21] and 
Mali [29]. There were 2 studies each from South Africa, Egypt 
and Rwanda. It is evident from this systematic review that there is 
need to conduct robust RCTs of health education interventions. 
It might also be beneficial to conduct multinational multicentre 
studies with similar designs in order to generate reliable evidence 
on diabetes education in Africa.

Limitations of the study

The studies included in this review were heterogeneous which is 
a limitation of this review. Potential non-English studies might 
have been missed if they lacked English titles and abstracts. This 
review focused on studies conducted in African countries and 
useful information could have been obtained if the search had 
included studies done worldwide. However, the purpose of the 
review was to evaluate particularly studies conducted in African 
countries. Findings of this review will inform adaptation of health 
education programmes to the African context in order to promote 
development of culturally congruent health education programmes. 

CONCLUSION

It is important to empower the patient through health education 
and any other recommended means in order the make them 
active participants in their own care. Health education promotes 
shared decision making and shared goals of care. This review has 
shown that health education can improve knowledge, self-care and 
ultimately glycaemic control in people with diabetes in the short 
term. The longer term effects are uncertain and one study actually 
reported no impact on HbA1C after 2 years. It is imperative to 
conduct more robust randomised control trials with well-designed 
educational interventions, validated outcome measures on a variety 
of populations in order to come up with more reliable and certain 
estimates of impact of educational interventions.

Conflict of interest

None 

Acknowledgements

This work was wholly supported by the Medical Education 
Partnership Initiative Grant Promoting Excellence in Research 
and Faculty Enhanced Career Training (PERFECT) award by the 
University of Zimbabwe College of Health Sciences sponsored by 
the USA NIH/Fogarty International Centre for advanced junior 
faculty research training. 



5

Mukona D. OPEN ACCESS Freely available online

J Pat Care, Vol.6 Iss.2 No:151

REFERENCES

1. International Diab Fed. Guidelines2017 31/7/2017.

2. Dube L, Van den Broucke S, Housiaux M, Dhoore W, Rendall-Mkosi 
K. Type 2 diabetes self-management education programs in high and 
low mortality developing countries: a systematic review. The Dia Edu. 
2015;41(1):69-85.

3. Fairall LR, Folb N, Timmerman V, Lombard C, Steyn K, Bachmann 
MO, et al. Educational outreach with an integrated clinical tool for 
nurse-led non-communicable chronic disease management in primary 
care in South Africa: a pragmatic cluster randomised controlled trial. 
PLoS medicine. 2016;13(11):e1002178.

4. Chrvala CA, Sherr D, Lipman RD. Diabetes self-management 
education for adults with type 2 diabetes mellitus: a systematic review 
of the effect on glycemic control. Pat edu and coun. 2016;99(6):926-43.

5. Arambepola C, Ricci-Cabello I, Manikavasagam P, Roberts N, French 
DP, Farmer A. The impact of automated brief messages promoting 
lifestyle changes delivered via mobile devices to people with type 2 
diabetes: a systematic literature review and meta-analysis of controlled 
trials. J med Int res. 2016;18(4):e86.

6. Dube L, Van den Broucke S, Dhoore W, Kalweit K, Housiaux M. 
An audit of diabetes self-management education programs in South 
Africa. J pub health res. 2015;4(3).

7. Mufunda E, Wikby K, Björn A, Hjelm K. Level and determinants of 
diabetes knowledge in patients with diabetes in Zimbabwe: a cross-
sectional study. Pan Afri Med J. 2012;13.

8. Mukona D, Munjanja S, Zvinavashe M, Stray-Pederson B. Barriers 
of adherence and possible solutions to nonadherence to antidiabetic 
therapy in women with diabetes in pregnancy: patients’ perspective. J 
diab research. 2017;2017.

9. Mukona D, Munjanja SP, Zvinavashe M, Stray-Pederson B. Physical 
activity in pregnant women in Africa: A systematic review. Inter J Nurs 
and Midwifery. 2016;8(4):28-34.

10. Mutowo M, Gowda U, Mangwiro JC, Lorgelly P, Owen A, Renzaho 
A. Prevalence of diabetes in Zimbabwe: a systematic review with meta-
analysis. Int J pub health. 2015;60(1):1-11.

11. Kusemwa P, Mukona D, Zvinavashe M, Dodzo L, Makoni P. 
Knowledge of Gestational Diabetes Mellitus and Self Care Practices in 
Pregnancy. EC Diab and Metab Research. 2018;2(2).

12. Nhidza G, Mutsaka K, Malunga G, Zhou D. Diagnosis of Gestational 
Diabetes Mellitus in Urban Harare, Zimbabwe.  Open Pub Hea J. 
2018;11(1).

13. Mkonka L, Mukona D, Zvinavashe M, Stray-Pederson B, Ndaimani A, 
Mhlanga M. Factors related to nonadherence to lifestyle modification 
in patients with diabetes mellitus type 2 at Harare Central Hospital. 
IOSR J Nurs Hea Sci (IOSR-JNHS). 2016;5(5):77-85.

14. Mukona D, Munjanja SP, Zvinavashe M, Stray-Pederson B. Barriers 
of adherence and possible solutions to nonadherence to antidiabetic 
therapy in women with diabetes in pregnancy: patients’ perspective. J 
diab res. 2017;2017.

15. Mukona DM, Munjanja SP, Zvinavashe M, Stray-Pederson B. Barriers 
and Facilitators of Adherence to Anti-Diabetic Therapy in Pregnant 
Women with Diabetes: Health Care Workers’ Perspectives. J Diab 
Mell. 2017;7(03):160.

16. Mukona DM, Munjanja SP, Zvinavashe M, Stray-Pederson B. Deve 

lopment of an adherence promotion framework for women with 
diabetes in pregnancy to improve adherence to anti-diabetic thera py 
and perinatal outcomes. J Diabetes Metab. 2017;8(11):773.

17. Mukona DM, Munjanja SP, Zvinavashe M, Stray-Pederson B. 
Adherence to anti-diabetic therapy in women with diabetes in 
pregnancy. Int J Diab Com 2017;1  (4):1-6.

18. Mukona DM, Munjanja SP, Zvinavashe M, Stray-Pederson B. 
Association between adherence to anti-diabetic therapy and adverse 
maternal and perinatal outcomes in diabetes in pregnancy. J Endocr 
Metab Diab S Afr. 2018;23(3):70-5.

19. Abaza H, Marschollek M. SMS education for the promotion of 
diabetes self-management in low & middle income countries: a 
pilot randomized controlled trial in Egypt. BMC public health. 
2017;17(1):962.

20. Amendezo E, Timothy DW, Karamuka V, Robinson B, Kavabushi 
P, Ntirenganya C, et al. Effects of a lifestyle education program on 
glycemic control among patients with diabetes at Kigali University 
Hospital, Rwanda: a randomized controlled trial. Diab Res Clin 
Practice. 2017;126:129-37.

21. Essien O, Otu A, Umoh V, Enang O, Hicks JP, Walley J. Intensive 
patient education improves glycaemic control in diabetes compared 
to conventional education: a randomised controlled trial in a nigerian 
tertiary care hospital. PloS one. 2017;12(1):e0168835.

22. Makki Awouda FO, Elmukashfi TA, Al-Tom SAH. Effects of health 
education of diabetic patient’s knowledge at Diabetic Health Centers, 
Khartoum State, Sudan: 2007-2010. Glob J Hea Sci. 2014;6(2):221.

23. Mash R, Rhode H, Zwarenstein M, Rollnick S, Lombard C, Steyn K, 
et al. Effectiveness of a group diabetes education programme in under‐
served communities in South Africa: a pragmatic cluster randomized 
controlled trial. Diab Med. 2014;31(8):987-93.

24. Muchiri JW, Gericke GJ, Rheeder P. Effect of a nutrition education 
programme on clinical status and dietary behaviours of adults with type 
2 diabetes in a resource-limited setting in South Africa: a randomised 
controlled trial. Pub Hea Nutrition. 2016;19(1):142-55.

25. Tawfik MY. The impact of health education intervention for 
prevention and early detection of type 2 diabetes in women with 
gestational diabetes. J community health. 2017;42(3):500-10.

26. Van Olmen J, Kegels G, Korachais C, de Man J, Van Acker K, 
Kalobu JC, et al. The effect of text message support on diabetes self-
management in developing countries–A randomised trial. J clin & 
trans endocrin. 2017;7:33-41.

27. Onyechi KCN, Eseadi C, Okere AU, Onuigbo LN, Umoke PC, 
Anyaegbunam NJ, et al. Effects of cognitive behavioral coaching 
on depressive symptoms in a sample of type 2 diabetic inpatients in 
Nigeria. Medicine. 2016;95(31).

28. Van Olmen J, Van Pelt M, Malombo B, Ku GM, Kanda D, Heang H, 
et al. Process evaluation of a mobile health intervention for people 
with diabetes in low income countries–the implementation of the 
TEXT4DSM study. J Telemed and Telecare. 2017;23(1):96-105.

29. Debussche X, Besançon S, Balcou-Debussche M, Ferdynus C, Delisle 
H, Huiart L, et al. Structured peer-led diabetes self-management and 
support in a low-income country: The ST2EP randomised controlled 
trial in Mali. PLoS One. 2018;13(1).

30. Popay J, Roberts H, Sowden A, Petticrew M, Arai L, Rodgers M, et al. 
Guidance on the conduct of narrative synthesis in systematic reviews. 
A product from the ESRC methods programme Version. 2006;1:b92.


