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ARTICLE INFO ABSTRACT

Keywords: Introduction: Type 2 Diabetes Mellitus (T2DM) is often a preventable type of Diabetes Mellitus (DM). However, if
Factors developed, can be managed effectively, even at a low-or-no cost. A critical evaluation of the literature on T2DM
Influencing management in Nigeria reveals sparse evidence-base surrounding external and internal context-specific factors
Type 2 Diabetes Mellitus influencing T2DM management in public hospitals across Nigeria. Identification of these factors is crucial to
xiagrzf:mem health policy, research, and patient management. This review provides holistic evidence about the influencing
factors in public hospitals across Nigeria.
Methods: We synthesised quantitative studies on T2DM management, published between 2006 and 2016 in
Nigerian public hospitals. Searches of PsycINFO, EMBASE, and Google Scholar databases were undertaken,
alongside the African Journals Online (AJOL) and the Cochrane Library resources. The websites of the World
Health Organisation African Region (WHO, AFR) and International Diabetes Federation African Region (IDF,
AFR) were also searched. The Critical Appraisal Skills Programme (CASP) and Preferred Reporting Items for
Systematic Review and Meta-analysis (PRISMA) checklists were used for quality appraisal and report.
Results: This review revealed factors such as non-adherence/non-compliance (20 studies), self-care related (9
studies), psychological-related (6 studies), social-related (6 studies), cost-related (6 studies) and drug-related (3
studies). Impacts of these factors on patient health outcome were elevated glycaemic levels, poor self-man-
agement skills, early development of DM complications, and loss of trust in clinical management as well as high
mortality rate.
Conclusion: The outcome of this review offers practical recommendations for policy review and suggestions for
potential change implementation to improve T2DM patient management in the context of clinical practice.

Operational definition AFR Africa Region
BMI Body Mass Index. A value derived from the mass and height

. X . of an individual. It is defined as the body mass divided by
Operationally defined, non-adherence and non-compliance are the the square of the body height. Universally, it is expressed in
same as most researchers used them interchangeably. These words were units of kg/m?
used to describe the failure of the patients to act by the regime pre- EMBASE Excerpta Medical Database. It is a biomedical and phar-

scribed by their health care providers. macological database of published literature

Glycaemic Index (GI) It is a measure of how quickly carbohydrate (CHO) is
digested and absorbed into the bloodstream after ingestion

HbAlc Refers to Glycated Haemoglobin. It is your average blood
glucose levels in the blood for the last two to three months.

ASMMT Adherence and Self-Management Monitoring Tool intended
to help patients to reach or exceed a target adherence rate
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It measures the beta-N-1-deoxy fructosyl component of

haemoglobin
IDF International Diabetes Federation
NCDs Non-Communicable Diseases. Non-transmissible directly

from one person to another

The Preferred Reporting Items for Systematic Review and
Meta-analysis

An exaggerated increase in blood sugar after ingesting a

PRISMA

Postprandial hypergly-

caemia meal
PsycINFO A database of abstracts of literature in the field of
psychology produced by the American Psychological
Association
QoL Quality of Life. The general well-being of individuals

Self-Monitoring of Blo- (SMBG — An important component of modern therapy for
od Glucose Diabetes mellitus
WHO The World Health Organisation. A specialized agency of the
United Nations concerned with international public health.
It was founded on 7 April 1948, and its headquarters is in
Geneva, Switzerland

1. Introduction

Diabetes mellitus (DM) is a metabolic disorder characterized by
chronic hyperglycemia that results from disturbances of carbohydrates,
fat and protein metabolism due to defects in insulin secretion, insulin
action, or both (WHO, 2014). DM is of three types; Type 1 Diabetes
mellitus (T1DM), Type 2 Diabetes Mellitus (T2DM) and Gestational
Diabetes mellitus (GDM). In Nigeria, DM is one of the lethal Non-
Communicable Diseases (NCDs) estimated to account for 29% of all
deaths in 2016 (WHO, 2018).

T2DM is a potentially preventable type of DM, yet the past decade
has seen an increasing prevalence of T2DM and more management
challenges (WHO, 2016a, 2016b). The prevalence of metabolic disorder
T2DM has increased more rapidly in low and middle-income countries
than in high-income nations due to urbanization and lifestyle factors
(IDF, 2017). The complications of T2DM progression, due to un-
controlled hyperglycaemia, have caused a significant number of health-
limiting and potentially life-threatening conditions [22]. International
Diabetes Federation (IDF, 2017).

In Nigeria, the prevalence of T2DM varies from 0.65% in rural
Mangu (North), 6.8% in Port Harcourt city (Niger Delta) to 11.0% in
urban Lagos (Chinenye & Ogbera, 2013), 5.3% of men and 14.3% of
women are obese in Nigeria (WHO, 2016a, 2016b). This explains the
outcome of the study conducted by Chinenye and Young (2011) that
T2DM is commoner in Nigerian women than in men. The increased
prevalence in women has been linked to lifestyle, diet, and cultural
factors-in some tribes in Nigeria, obese women are often respected and
regarded as wealthy (Enang, 2009). T2DM is more prevalent in middle-
aged adults than the younger adults in Nigeria (Iloh, Amadi, & Ebirim,
2015). Rapid urbanization contributes to increased incidence of T2DM
in Nigeria in that, most people ignore their local healthy foods and
choose to eat processed foods instead (Anakwue, Arodiwe, Ofoegbu,
2012).

The complications of T2DM progression, due to uncontrolled hy-
perglycemia have caused a significant number of health-limiting and
potentially life-threatening conditions (IDFA, 2015; Mandal, 2017). Its
microvascular complications entail persistent high blood-glucose levels,
which can damage the eye (retinopathy) leading to blindness, damage
the kidneys (nephropathy) causing kidney failure, damage the nerves
(neuropathy) leading to impotence and DM foot disorder (WHO, 2018).

Table 1
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DM foot disorder often leads to amputation. Macrovascular complica-
tions of T2DM include Cardiovascular Accident (CVA) and Myocardial
Infarction (MI).

Affluent people can affordably access good healthcare that enables
them to manage their illness well. Poor people, however, struggle to
gain access to effective treatment. It has been noted that many health
settings lack effective policies that can facilitate the empowerment of
individuals diagnosed with the condition, especially for people with
limited income (Chan, 2016). In Africa, the International Diabetes
Federation African region warned that optimal management was not
being delivered to most patients diagnosed with T2DM in clinical
practice (IDF, 2017).

Previous studies conducted in Nigeria have shown sparse evidence
about the factors influencing T2DM management in public hospitals
across Nigeria. Identification of these factors is crucial to health policy,
research and can offer evidence-based guidance to patient manage-
ment. This review is required to provide holistic evidence about the
factors influencing T2DM management in public hospitals across
Nigeria.

1.1. Research questions

e What factors influence T2DM management in public hospitals across
Nigeria?
e How do the identified factors impact patients’ health outcome?

2. Research design and methods
2.1. Search strategy and selection criteria

After identifying the synonyms relating to the components of the
research question, as shown in Table 1, we used Boolean operators, OR
and AND as a strategy to search for relevant literature. The keywords
used were factors, influencing, Type 2 Diabetes Mellitus, management
and Nigeria. We searched PsycINFO, EMBASE, and Google Scholar
databases as well as the African Journals Online (AJOL) and Cochrane
libraries. The websites of the WHO AFR and IDF AFR were searched for
relevant quantitative studies on T2DM management published between
2006 and 2016. We hand searched unpublished conference papers,
reports, and abstracts from the International Diabetes Federation (IDF).
This was to limit selection bias, obtain robust data as well as add va-
luable information to this review, as agreed by (Bettany-Saltikov,
2012).

2.2. Inclusion criteria

To achieve the research aims and objectives of this review, we
considered the below-listed criteria;

e Quantitative studies conducted in a public hospital across all geo-
political regions in Nigeria.

e Considered studies that targeted adults (over 18yrs), diagnosed with
T2DM.

e Patients exposed to all levels of T2DM management such as; phar-
macological and non-pharmacological interventions.

e Studies that used direct anthropometric tool to measure at least one
health outcome. Outcomes such as Body Mass Index (BMI), HbA1,

The Patient Exposure Outcome (PEO) showing the components of the research question.

Patient Exposure

Outcome

Adult patients diagnosed with T2DM in
public hospitals across Nigeria.
(OHAs).

All levels of T2DM management such as counselling,
clinical support, and Oral Hypoglycaemic Agents

BMI, HbA1,, medication adherence, blood pressure, self- management
skills, waist circumference as well as the onset of complications and
mortality pattern.
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Identified through databases,
libraries and hand search.

(n =2807).

Identified through WHO Africa
and IDF Africa websites.

(n=2).

Total record (n= 2809).

Citations dropped (n=2402).

e Titles not relevant.

A4

Abstracts screened.

(n =407).

e RCTs.
e Duplication.

Abstracts excluded (n=358).

\ 4

A 4

e Full text not retrieved.

e Involved children.

(n =49).

Full-text articles assessed for eligibility.

Full-text excluded (n=29).

e Involved patients with

T1DM and T2DM (17).

e No clear impact (10).

(n=20).

Studies included in quantitative synthesis.

e Did not meet CASP (2).

Fig. 1. The Preferred Reporting Items for Systematic Review and Meta-analysis (PRISMA) flow chart of the review.

(Glycated Haemoglobin) level, medication adherence, blood pres-
sure, self-management skills, waist circumference as well as the
onset of complications and mortality pattern.

These outcomes are required to measure the impact of the factors
identified on patients’ health. The details on the PEO on Table 1 was
useful for the extraction of significant characteristics of the population
such as sample size, age, gender, and diagnosis. The PRISMA flow chart
(see Fig. 1 below shows the flow chart of the articles included).

2.3. Exclusion criteria

Research conducted in private hospitals across Nigeria was excluded
from this review given this review did not seek to compare the man-
agement of T2DM between private and public sectors across Nigeria.
This review excluded studies that included children- this is because
there are few documented data about children with T2DM in Nigeria.
Overall, given the aim and objectives of the research questions posed in
this review, other African countries other than Nigeria, Randomised
Controlled Trials (RCTs) and qualitative studies were excluded. RCTs
were excluded given that this review did not aim at evaluating the ef-
fectiveness of an intervention. Qualitative studies were excluded from
the review as we wanted to explore those factors that had been widely
reported in previous work. Qualitative studies are often exploratory in
nature and so to include these would have meant including work that
had not been replicated elsewhere.

2.4. Appraisal of studies included

The 10 questions on the CASP checklist was used for the systematic
quality assessment of the articles extracted and reviewed. The checklist
was then used to evaluate the reliability and validity of the quantitative
studies reviewed. However, from a realist perspective, studies that had
clear research aim, adopted appropriate research methodology, re-
cruitment strategy, and data collection methods as well as gave con-
sideration to ethical issues, the rigour of data analysis, clarity of find-
ings and the research significance were selected.

In quantitative studies, the issue of generalisability is crucial in
determining the degree to which the result findings are representative
of the target population. Therefore, studies that did not clearly provide
a report on sample size were excluded. Twenty studies that passed the
assessment were considered in this review (see Fig. 1).

3. Results

The data extracted from the twenty studies included in this review
were all quantitative- studies- fifteen cross-sectional studies, and five
cohort studies were included (see Table 2). These studies were con-
ducted in rural (1) and urban regions (19) in public hospitals across
Nigeria. This review covered all the geopolitical regions in the country
except the north-eastern region because no study from this region met
the inclusion criteria. Previous studies conducted within the north-
eastern regions appeared to have included patients diagnosed with DM
and did not single out those diagnosed with T2DM. The highest number
of the studies reviewed were conducted in the south-western region of
Nigeria (11), south-eastern (4), south-south (2), north-central (2) and
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north-western (1).

The most salient factors reported as influencing factors to T2DM
management were; nonadherence/non-compliance related (20), self-
care related (9), psychological-related (6), biosocial related (6), cost-
related (6) and drug-related (3). The impacts of these factors on patient
health outcome were detrimental. The impact ranged from high gly-
caemic output to poor self-management skills to early development of
microvascular and macrovascular complications as well as high mor-
tality rate.

3.1. Non-adherence/non-compliance related

In the context of this review, the words non-adherence and non-
compliance are operationally defined as being the same since all the
authors of the reviewed articles used them interchangeably. Non-ad-
herence was the most influencing factor in patient management, re-
ported across the studies. Thirteen articles from the twenty articles
reviewed used these words to describe the failure of the patients to act
by the regime and activities prescribed by their health care providers.
As well, seven articles used the same words to describe the failure of the
support system to act in favor of the patients. The support-system de-
scribed entails; the use of guideline for pharmacological intensification
of glycaemic control (Ajayi & Olalekan, 2010), patient referral
(Onakpoya, Adeoye, & Kolawole, 2010), family support (Odume,
Ofoegbu, Aniwada, & Okechukwu, 2015), education and access to care
(Jackson, Adibe, Okonta, & Ukwe, 2014) and financial support (Pascal,
Ofoedu, Uchenna, Nkwa, & Uchamma, 2012).

3.2. Self-care related

Self-care related factor was reported as the second most influencing
factor in patient management across the studies. About half of the total
studies reviewed (9 studies) reported defective patients’ self-care re-
lated factors had a deterring effect on T2DM management. The nine
studies were conducted in four geo-political regions in Nigeria (North
West, North Central, South West, and South East). There was a vast
similarity in the measurement tool that the nine studies used to eval-
uate patients’ self-care related factors as an influencing factor on the
management of adults diagnosed with T2DM in public hospitals.

A cohort study described the prescription pattern of Hypoglycaemic
Agents (HAs), patients’ adherence to the prescribed HAs, patients’
glycaemic control and self-management practices among 200 adult
patients diagnosed with T2DM (Yusuff, Obe, & Joseph, 2008). A cohort
had OHAs and the other cohort had both OHAs and insulin. A pre-tested
Adherence and Self-Management Monitoring Tool (ASMMT) was used
to measure patient adherence in both cohorts. Over half of the patients
(59%) were not adherent to treatment (p < 0.05).

Low knowledge and practice of critical components of DM self-
management behaviors were revealed among the cohort studied.
Similarly, poor-self monitoring of glycaemic control (Diabetes
Association of Nigeria, 2013; Iwuala, Olamoyegun, Sabir, & Fasanmade,
2015), ignorance (Chijioke, Adamu, & Makusidi, 2010), poor attitude to
foot care (Ekore, Ajayi, Arije, & Ekore, 2010), poor self-care habits
(Ogbera & Adeyemi-Doro, 2011), low level of physical activity
(Adeniyi, Ogwumike, Oguntola, & Adeleye, 2015), low-exercise capa-
city (Adeniyi, Uloko, & Sani-Suleiman, 2010) and low self-efficacy for
physical exercise (Adeniyi, Idowu, Ogwumike, & Adeniyi, 2012) were
identified as inhibiting factors to effective management. All these stu-
dies reported a statistically significant relationship between patients’
self-care and their glycaemic control.

3.3. Psychological-related
Out of all the articles reviewed, six studies reported psychological-

related factors as influencing factors to patient management. Clinical
and psychosocial variables that influence self-care management of 150
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adult patients with T2DM were evaluated (Adeniyi et al., 2010). The
outcome of their study reported that emotional distress directly influ-
enced the patients’ glycaemic control and self-care habits (P = 0.012).
The study disregarded the association of distress with a duration of
T2DM, patients’ ages and anthropometric indices. Additionally, omis-
sion and forgetfulness (Adisa, Alutundu, & Fakeye, 2009; Jackson et al.,
2014), fear of hypoglycemia (Nwaokoro et al., 2014), low self-efficacy
and depression (Adeniyi et al., 2012) and low level of Quality of Life
(QoL) (Adeniyi et al., 2015), were regarded as psychological factors
impacting of effective management of T2DM.

3.4. Biosocial-related

Six studies reported biosocial factors such as increasing age and
duration of DM (Olamoyegun, Ibraheem, Iwuala, Audu, & Kolawole,
2015) age-and adiposity (Adeniyi et al.,, 2010) age and gender
(Awodele & Osuolale, 2015) as well as educational status and monthly
income (Jackson et al., 2014; Odume et al., 2015) reported dysfunc-
tional family relationship and social system as a hindering factor to
glycaemic control. The use of alternative medicine was identified as a
deterring factor to effective management (Emmanuel & Otovwe, 2015).

3.5. Cost and drug-related

Six studies reported cost-related factors as influencing factors to
patient management. Financial constraint (Yusuff et al., 2008; Adisa
et al., 2009; Pascal et al., 2012; Jackson et al., 2014; Iwuala et al., 2015;
Awodele & Osuolale, 2015). Three studies presented cost-related factors
as influencing factors to patient management. A side effect of medica-
tion and perceived inefficacy of prescribed OHAs (Yusuff et al., 2008)
polypharmacy (Ogbonna, Ezenduka, Opara, & Ahara, 2014) and poor
therapy intensification (Ajayi & Olalekan, 2010).

3.6. Impact of the identified factors on patient health outcome

Poor glycaemic control poorly controlled blood pressure and in-
creased BMI, poor foot care, low level of physical activity, early de-
velopment of complication (Olamoyegun et al., 2015; Onakpoya et al.,
2010) and high mortality rate (Chijioke et al., 2010).

4. Discussion

Given the vast cultural diversity, religious, socio-economic dis-
parities and complex political issues that exist in Nigeria, T2DM man-
agement standard across the nation, is incomparable to what can be
achieved in developed nations. DM subjects in Nigeria often experience
prolonged hospital stay, unaffordable medical bills and early onset of
microvascular and macrovascular complications (Ogbera, Fasanmade,
Ohwovoriole, & Adediran, 2006; Arogundade, 2013).

Jackson et al. (2014) demonstrated that the availability of quality
T2DM management can improve patients’ adherence to treatment and
improve patients’ self-care knowledge about their T2DM. Non-ad-
herence is considered one of the major challenges associated with the
management of T2DM across Nigeria (Yusuff et al., 2008; Adisa et al.,
2009; Nwaokoro et al., 2014). Patients’ educational status and monthly
income, and the duration of DM can impact on patient’s adherence to
treatments (Olamoyegun et al., 2015). However, a study by Pascal et al.
(2012) suggested that logical intervention can help improve patients’
adherence rate. Negative patient attitude toward T2DM was tied-up
with the knowledge deficit in relation to the management of their
condition (Ekore et al., 2010).

On the contrary, Awodele and Osuolale (2015) negated an asso-
ciation between a patient’s low educational level and noncompliance to
T2DM treatment. The study argued that insufficient health setting, low
levels of health education and inadequate counseling by the health
providers might be the cause of low adherence rate amongst the
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patients in Nigeria. Similarly, the outcomes of other studies connected
poor DM knowledge of patients in Nigeria to the limited or deficient?
DM education they received from their health providers and inadequate
health resources in Nigeria (Ekore et al., 2010). Patient-related factors,
health provider factors, and organizational factors were considered as
inter-related factors that can collectively influence patient management
of T2DM in a clinical setting (Henriksen, Dayton, Keyes, Carayon, &
Hughes, 2008).

Essentially, the Diabetes Association of Nigeria (2013) recognizes
that management of T2DM in a clinical setting should at least focus on
an essential evaluation of the condition and treatment. An initial eva-
luation should ideally include a detailed medical evaluation to classify
the DM and review previous treatments, to prevent complications and
potentially prolong the patient’s Quality of Life.

Furthermore, T2DM management should focus on glycaemic control
in diagnosed individuals, and management plan should be collaborative
for adequate care. Although laboratory tests are vital to diagnose and
assess the condition, DSME remains a cornerstone for effective gly-
caemic control in patients because it facilitates the patient’s direct in-
volvement in his/her care (Weinger & Carver, 2008; Nicolucci et al.,
2013). Most individuals diagnosed with T2DM present with a feeling of
guilt, shock, anger, fear, and depression (Nash, 2013). Therefore, to
understand the psychosocial consequences of the condition on the pa-
tients in Nigeria. It is useful to consider the psychosocial-cultural and
economic background of individuals diagnosed with T2DM (Chinenye
& Young, 2011).

The huge economic problems faced by many Nigerians often prompt
them to consume high-calorie diets. This is because high-calorie diets
are affordable and readily available (Chinenye & Ogbera, 2013). High-
calorie diets have been proven to have a high Glycaemic Index (GI). GI
is measured on a scale of 1-100, 70 is considered high and 56-69,
medium. Foods with medium-high indices can induce more hunger and
increase postprandial hyperglycemia thereby, fuelling the occurrence of
obesity- a precursor of T2DM (Umeadi & Chinenye, 2014). Postprandial
hyperglycaemia is an exaggerated increase in blood sugar after in-
gesting a meal.

Added to this, some cultures in Nigeria consider being marginally
overweight as a sign of affluence and beauty. In certain Nigerian cul-
tures, women are kept in fattening rooms, where they are continually
fed large portions of food before their weddings to achieve a higher
weight, which is interpreted as ‘beautiful’ for womanhood (Enang,
2009). This type of culture also highlights that health providers in Ni-
geria ought to recognize that traditional leaders, religious leaders, fa-
mily and community leaders play a strong role in people’s decision-
making, especially concerning health matters (Chinenye & Ogbera,
2013).

T2DM is rapidly increasing among the populations of Nigeria
(WHO, 2016a, 2016b). It was reported that the management of T2DM
in Nigerian public health sectors was lagging. Despite this report, most
previous research in Nigeria often focuses on social-economic, lifestyle
and psychological factors (patient-related factors) that influence the
management of T2DM, ignoring the contribution of health-profes-
sionals and clinical sectors in determining management pathway for the
condition.

In the context of management of NCDs in Nigeria, health policy
agenda occurs on three levels, macro, meso, and micro. Macro-level
entails legislation, funding, national policy and national programme
(Federal Government agenda) that are in place. Meso level entails
programme and organizational infrastructures that are in existence for
management at a state level and micro level (health practitioners, in-
cluding nurses who provide DM management in hospitals).

According to the deliberative policy analysis framework, there is a
need for collaboration between these three levels to promote and
maintain population health in a participatory and inclusive manner
(Hajer et al. 2003). Integration and interface of top-bottom and bottom-
top interaction among the macro, meso and micro levels in health
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policymaking are critical to health planning (Uneke, Ezeoha, Ndukwe,
Oyibo, & Onwe, 2010; Langlois et al., 2016). The outcome of this re-
view supports the relevance of bottom-top interactions that can con-
tribute to effective T2DM management in Nigeria.

5. Limitations

It is acknowledged that this review has limitations in relation to its
inclusion and exclusion criteria. Firstly, only quantitative studies that
focused on adult patients diagnosed with T2DM were included.
Secondly, only studies that involved public hospitals in Nigeria were
considered. Therefore, the outcome of this review may not represent
the situation of people diagnosed across Nigeria.

6. Recommendations

Health providers who utilize the empowerment model, the biopsy-
chosocial model and the health promotion model can potentially and
positively impact patients’ lifestyle options for the optimization of pa-
tients’ self-management. It is recommended that strategic plans for
T2DM management ought to consider the potential impact of social
class, social capital, and organizational operations for minimal-cost
approaches to the management of T2DM across public hospitals in
Nigeria. There is currently sparse evidence on clinical, organizational
factors influencing T2DM management in Nigeria. Future research is
recommended for an exploration of organizational factors influencing
T2DM management in public health settings in Nigeria.

7. Conclusion

The outcome of the review provides holistic evidence of the factors
influencing T2DM management across Nigeria and presents the impact
of the factors on patients’ outcomes. However, all the identified factors
in the review appeared to be one-directional as they focused on patient-
related factors, and unfairly blamed the individuals for unhealthy life-
style choices, and ignored the relevance of clinical providers in pre-
venting progression of T2DM. The review outcome summarises non-
adherence as an indicator of ineffective management rather than a mere
and intentional deterring factor to effective management.

Funding sources
None.
Ethical approval details
Not applicable.
Declaration of Competing Interest
There are no conflicts of interest.
Appendix A. Supplementary data

Supplementary data to this article can be found online at https://
doi.org/10.1016/j.ijans.2019.100151.

References

Adeniyi, A. F., Idowu, O. A., Ogwumike, O. O., & Adeniyi, C. Y. (2012). Comparative
influence of self-efficacy, social support, and perceived barriers on low physical ac-
tivity development in patients with type 2 diabetes, hypertension or stroke. Ethiopian
Journal of Health Sciences, 22(2).

Adeniyi, A. F., Ogwumike, O. O., Oguntola, D. A., & Adeleye, J. O. (2015).
Interrelationship among physical activity, quality of life, clinical and socio-
demographic characteristics in a sample of Nigerian patients with type 2 diabetes.
African Journal of Physiotherapy and Rehabilitation Sciences, 7(1-2), 12-18.


https://doi.org/10.1016/j.ijans.2019.100151
https://doi.org/10.1016/j.ijans.2019.100151
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0005
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0005
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0005
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0005
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0010
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0010
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0010
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0010

F.S. Bosun-Arije, et al.

Adeniyi, A. F., Uloko, A. E., & Sani-Suleiman, I. (2010). Relationship between the 6-
minute walk test and correlates of Type 2 Diabetes: Indication for caution in exercise
prescription. African Journal of Physiotherapy and Rehabilitation Sciences, 2(1), 21-24.

Adisa, R., Alutundu, M. B., & Fakeye, T. O. (2009). Factors contributing to nonadherence
to oral hypoglycemic medications among ambulatory Type 2 Diabetes patients in
South-western Nigeria. Pharmacy Practice, 7(3), 163.

Ajayi, A. O., & Olalekan, O. E. (2010). Treatment to targets in type 2 diabetics: Analysis of
out-patients practices at a remote Western Nigerian hospital. Internet Journal of
Medical Update, 5(2).

Anakwue, R. C., Arodiwe, E. B., & Ofoegbu, E. N. (2012). The prevalence and control of
hypertension among patients with type 2 diabetes mellitus in Nigeria. International
Journal of Medicine and Health Development, 17, 11-23.

Arogundade, F. A. (2013). Kidney transplantation in a low-resource setting: Nigeria ex-
perience. Kidney International Supplements, 3(2), 241-245.

Awodele, O., & Osuolale, J. A. (2015). Medication adherence in type 2 diabetes patients:
A study of patients in Alimosho General Hospital, Igando, Lagos, Nigeria. African
Health Sciences, 15(2), 513-522.

Bettany-Saltikov, J. (2012). How to do a Systematic Literature Review in Nursing: A Step-by-
step Guide. UK: McGraw-Hill Education.

Chan, M. (2016). Message from WHO Director-General. WHO Global report on diabetes.
Available on: https://www.who.int/dg/speeches/2016/world-health-day/en/
(Accessed December 2016).

Chijioke, A., Adamu, A. M., & Makusidi, A. M. (2010). Mortality patterns among type 2
diabetes mellitus patients in Ilorin, Nigeria. Journal of Endocrinology, Metabolism, and
Diabetes of South Africa, 15, 79-82.

Chinenye, S., & Ogbera, A. O. (2013). Socio-cultural aspects of diabetes mellitus in
Nigeria. Journal of Social Health and Diabetes, 1(01), 015-21.

Chinenye, S., & Young, E. (2011). State of diabetes care in Nigeria: A review. Nigerian
Health Journal, 11(4), 101-106.

Diabetes Association of Nigeria (2013). Clinical Practice Guidelines for Diabetes
Management in Nigeria. Available on: http://diabetesnigeria.org/clinical-practice-
guidelines-for-diabetes-management-in-nigeria (Accessed February 2015).

Ekore, R. L, Ajayi, I. O., Arije, A., & Ekore, J. O. (2010). Knowledge of and attitude to foot
care amongst Type 2 diabetes patients attending a university-based primary care
clinic in Nigeria. African Journal of Primary Health Care & Family Medicine, 2(1).

Emmanuel, O. O., & Otovwe, A. (2015). Patterns of adherence to management among
patients with type 2 diabetes mellitus in the South-South Region of Nigeria. Journal of
Social Health and Diabetes, 3(02), 115-119.

Enang, O. (2009). The fattening rooms in Calabar, a breeding ground for diabesity.
Diabetes Voice Global Perspectives on Diabetes. Available on: www.idf.org (Accessed
February 2016).

Hajer, M., Hajer, M. A., Wagenaar, H., Goodin, R. E., & Barry, B. (Eds.). (2003).
Deliberative policy analysis: understanding governance in the network society. Cambridge:
Cambridge University Press.

Henriksen, K., Dayton, E., Keyes, M. A., Carayon, P., & Hughes, R. (2008). Understanding
adverse events: A human factors framework. In Patient safety and quality: An evidence-
based handbook for nurses. US: Agency for Healthcare Research and Quality.

Iloh, G. U., Amadi, A. N., & Ebirim, C. I. C. (2015). Type 2 diabetes mellitus in ambulatory
adult Nigerians: Prevalence and associated family biosocial factors in a primary care
clinic in Eastern Nigeria: A cross-sectional study. British Journal of Medicine and
Medical Research, 9, 1-12.

International Diabetes Federation Africa (2015). Advocacy & awareness, placing diabetes
high on the political agenda Available on https://idf.org/elibrary/epidemiology-
research/diabetes-atlas/13-diabetes-atlas-seventh-edition.html (Accessed December
2017).

International Diabetes Federation (2017). Diabetes Atlas, eighth edition, IDF. Available
at; http://www.diabetesatlas.org/resources/2017-atlas.html (Accessed December
2018).

Iwuala, S. O., Olamoyegun, M. A., Sabir, A. A., & Fasanmade, O. A. (2015). The re-
lationship between self-monitoring of blood glucose and glycaemic control among
patients attending an urban diabetes clinic in Nigeria. Annals of African Medicine,
14(4), 182.

International Journal of Africa Nursing Sciences 11 (2019) 100151

Jackson, I. L., Adibe, M. O., Okonta, M. J., & Ukwe, C. V. (2014). Knowledge of self-care
among type 2 diabetes patients in two states of Nigeria. Pharmacy Practice, 12, 3.

Langlois, E. V., Montekio, V. B, Young, T., Song, K., Alcalde-Rabanal, J., & Tran, N.
(2016). Enhancing evidence-informed policymaking in complex health systems:
Lessons from multi-site collaborative approaches. Health Research Policy and Systems,
14(1), 20.

Mandal (2017). Origin of the term ‘Diabetes’. Available on: https://www.news-medical.
net/health/History-of-Diabetes.aspx (Accessed June 2017).

Nash, J. (2013). Diabetes and wellbeing. Oxford: Wiley-Blackwell.

Nicolucci, A., Burns, K. K., Holt, R., Comaschi, M., Hermanns, N., Ishii, H., & Stuckey, H.
(2013). Educational and Psychological Issues Diabetes Attitudes, Wishes and Needs
second study (DAWN2TM): Cross-national benchmarking of diabetes-related psy-
chosocial outcomes for people with diabetes. Diabetes Medicine, 30, 767-777.

Nwaokoro, J. C., Okokon, B. E., Nwaokoro, A. A., Emerole, C. O., Ibe, S. N. O., Onwuliri,
V. A., & Chukwuocha, U. M. (2014). Problems associated with treatment compliance
among type 2 diabetic patients at a tertiary health institution in Nigeria. African
Journal of Diabetes Medicine, 22, 1.

Odume, B. B., Ofoegbu, O. S., Aniwada, E. C., & Okechukwu, E. F. (2015). The influence
of family characteristics on glycaemic control among adult patients with type 2
diabetes mellitus attending the general outpatient clinic, National Hospital, Abuja,
Nigeria. South African Family Practice, 57(6), 347-352.

Ogbera, A. O., Fasanmade, O., Ohwovoriole, A. E., & Adediran, O. (2006). An assessment
of the disease burden of foot ulcers in patients with diabetes mellitus attending a
teaching hospital in Lagos, Nigeria. The International Journal of Lower Extremity
Wounds, 5(4), 244-249.

Ogbera, A., & Adeyemi-Doro, A. (2011). Emotional distress is associated with poor self-
care in type 2 diabetes mellitus. Journal of Diabetes, 3(4), 348-352.

Ogbonna, B. O., Ezenduka, C. C., Opara, C. A., & Ahara, L. (2014). Drug therapy problems
in patients with Type-2 Diabetes in a tertiary hospital in Nigeria. International Journal
of Innovative Research and Development, 3(1), 494-502.

Olamoyegun, M., Ibraheem, W., Iwuala, S., Audu, M., & Kolawole, B. (2015). Burden and
pattern of micro vascular complications in type 2 diabetes in a tertiary health in-
stitution in Nigeria. African Health Sciences, 15(4), 1136-1141.

Onakpoya, O. H., Adeoye, A. O., & Kolawole, B. A. (2010). Determinants of previous
dilated eye examination among type II diabetics in Southwestern Nigeria. European
Journal of Internal Medicine, 21(3), 176-179.

Pascal, I. G., Ofoedu, J. N., Uchenna, N. P., Nkwa, A. A., & Uchamma, G. U. E. (2012).
Blood glucose control and medication adherence among adult type 2 diabetic
Nigerians attending a primary care clinic in an under-resourced environment of
eastern Nigeria. North American Journal of Medical Sciences, 4(7), 310.

Umeadi, M., & Chinenye, S. (2014). Dietary management of diabetes. Lagos: Nigeria
Diabetes Association of Nigeria28-31.

Uneke, C. J., Ezeoha, A. E., Ndukwe, C. D., Oyibo, P. G., & Onwe, F. (2010). Development
of health policy and systems research in Nigeria: Lessons for developing countries'
evidence-based health policy-making process and practice. Healthcare Policy, 6(1),
el09.

Weinger, K., & Carver, C. A. (Eds.). (2008). Educating your patient with diabetes. Springer
Science & Business Media.

World Health Organisation Global Health Observatory (2014). Geneva, WHO Press.

World Health Organisation Diabetes country profile (2016). Available on: www.int/
diabetes/country-profiles/en (Accessed March 2016).

World Health Organisation (2018). Non-Communicable Diseases (NCDs) country profiles,
Available on https://www.who.int/nmh/countries/nga_en.pdf (Accessed December
2018).

World Health Organisation (2016). Definition, Diagnosis, and Classification of Diabetes
Mellitus and its Complications: Report of a WHO Consultation. Part 1: Diagnosis and
Classification of diabetes mellitus and intermediate hyperglycemia Available on
www.aps.who.int (Accessed in January 2016).

Yusuff, K. B., Obe, O., & Joseph, B. Y. (2008). Adherence to anti-diabetic drug therapy and
self-management practices among type-2 diabetics in Nigeria. Pharmacy World &
Science, 30(6), 876-883.


http://refhub.elsevier.com/S2214-1391(19)30017-4/h0015
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0015
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0015
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0020
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0020
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0020
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0025
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0025
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0025
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0030
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0030
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0030
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0035
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0035
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0040
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0040
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0040
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0045
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0045
https://www.who.int/dg/speeches/2016/world-health-day/en/
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0055
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0055
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0055
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0060
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0060
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0065
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0065
http://diabetesnigeria.org/clinical-practice-guidelines-for-diabetes-management-in-nigeria
http://diabetesnigeria.org/clinical-practice-guidelines-for-diabetes-management-in-nigeria
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0075
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0075
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0075
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0080
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0080
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0080
http://www.idf.org
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0090
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0090
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0090
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0095
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0095
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0095
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0100
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0100
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0100
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0100
https://idf.org/elibrary/epidemiology-research/diabetes-atlas/13-diabetes-atlas-seventh-edition.html
https://idf.org/elibrary/epidemiology-research/diabetes-atlas/13-diabetes-atlas-seventh-edition.html
http://www.diabetesatlas.org/resources/2017-atlas.html
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0115
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0115
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0115
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0115
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0120
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0120
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0125
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0125
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0125
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0125
https://www.news-medical.net/health/History-of-Diabetes.aspx
https://www.news-medical.net/health/History-of-Diabetes.aspx
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0135
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0140
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0140
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0140
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0140
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0145
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0145
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0145
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0145
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0150
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0150
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0150
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0150
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0155
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0155
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0155
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0155
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0160
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0160
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0165
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0165
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0165
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0170
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0170
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0170
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0175
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0175
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0175
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0180
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0180
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0180
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0180
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0185
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0185
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0190
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0190
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0190
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0190
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0195
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0195
http://www.int/diabetes/country-profiles/en
http://www.int/diabetes/country-profiles/en
https://www.who.int/nmh/countries/nga_en.pdf
http://www.aps.who.int
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0225
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0225
http://refhub.elsevier.com/S2214-1391(19)30017-4/h0225

	A systematic review of factors influencing Type 2 Diabetes Mellitus management in Nigerian public hospitals
	Operational definition
	Introduction
	Research questions

	Research design and methods
	Search strategy and selection criteria
	Inclusion criteria
	Exclusion criteria
	Appraisal of studies included

	Results
	Non-adherence/non-compliance related
	Self-care related
	Psychological-related
	Biosocial-related
	Cost and drug-related
	Impact of the identified factors on patient health outcome

	Discussion
	Limitations
	Recommendations
	Conclusion
	Funding sources
	Ethical approval details
	mk:H1_22
	Supplementary data
	References


