
A n n a l s o f G l o b a l H e a l t h

ª 2 0 1 5 I c a h n S c h o o l o f M e d i c i n e a t M o u n t S i n a i

V O L . 8 1 , N O . 6 , 2 0 1 5

I S S N 2 2 1 4 - 9 9 9 6

h t t p : / / d x . d o i . o r g / 1 0 . 1 0 1 6 / j . a o g h . 2 0 1 5 . 1 2 . 0 1 2
REV I EW
Diabetes Care in Nigeria

Olufemi A. Fasanmade, MD, Samuel Dagogo-Jack, MD

Lagos, Nigeria and Memphis, TN
The author

From the D

Metabolism
Abstract

B A C K G R O U N D Diabetes is a noncommunicable disease that has attained great significance in the

sub-Saharan region, with Nigeria being the most affected. Many persons with the condition suffer a

reduced life expectancy and quality of life. Diabetes places an extra burden on the individuals and

families affected, especially for the majority of patients unable to access quality health care.

O B J E C T I V E To describe the elements of diabetes management in Nigeria, areas for improvement,

and proposed strategies to optimize care.

M E T H O D S A systematic literature search was performed on diabetes in Nigeria. Local and non-

indexed literature, PubMed, and Google Scholar were used to source information on the subject.

F I N D I N G S Diabetes-related morbidity and mortality continue to increase due to population

expansion, urban migration, declining physical activity, and dietary factors. The organization of diabetes

care is poorly coordinated, especially at the primary and secondary tiers of the public health care system,

with consequent poor outcomes. Thus life expectancy (just about 50 years), which is low in the region, is

further reduced by the double jeopardy of communicable (eg, tuberculosis, HIV/AIDS, and malaria) and

noncommunicable diseases, such as diabetes and its closely related comorbidity, hypertension.

C O N C L U S I O N S The way forward is to improve maternal and child care, promote screening of at-risk

populations, and develop strategies for primary prevention and early intervention to optimize glycemic

control. Greater commitment to health care by the government and nongovernmental organizations

and greater awareness by Nigerians should facilitate the desired improvements in disease prevention

and glycemic control in those who are already affected.
K E Y W O R D S diabetes care, diabetes mellitus, morbidity, mortality, Nigeria, patient profile

© 2015 Icahn School of Medicine at Mount Sinai. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
HEA L TH I ND I C E S I N N I G E R I A

Nigeria is a multiethnic (more than 300 distinct
ethnic nationalities), sub-Saharan African country.
A mainly agrarian country, most of the Nigerian
population are peasant farmers, whereas others are
shepherds, nomadic cattle herdsmen, hunters, and
fishermen. The Nigerian population is undergoing
transition with people moving from these traditional
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extending from the humid Atlantic equatorial/
coastal southern part to the semi-arid northern
part with close proximity to the Sahara Desert. It
is a low-middle income country with a population
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lous black nation in the world: 1 in 4 blacks is a
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Nigerian. The gross domestic product (GDP) per
capita is US$2800, 90% of the income is generated
from oil/petroleum, and the economy is growing at
6%-7% per annum.1,2

Unfortunately, the budget for health in Nigeria
often falls much lower than the amount recom-
mended by the International Monetary Fund
(IMF) and World Health Organization (WHO).
The 2012 total health expenditure per capita in
Nigeria was US$161 (compare in the United
States it was US$8895), and the total expenditure
on health as a percentage of the GDP is 6.1%
(compare to the USA where it was 17.9%).3 The
adult literacy rate for the English language is about
57.9%, whereas the adult literacy in any language
stood at 71.6% in 2010.4 The health indices of
the country are generally poor with life expectancy
at birth of 54 years (compared with 56 years for
South Africa, 71 years for Egypt, and 78 years
for the United States), infant mortality rates of
78 per 1000 (compared with 33/1000 for South
Africa, 63/1000 for Egypt, and 6/1000 for the
United States) in 2010-2014, and crude birth rates
of 42 per 1000 (compared with 21.1/1000 for
South Africa, 23.5/1000 for Egypt, and 13/1000
for the United States).5 The country has a twin
burden of noncommunicable diseases (NCD) and
communicable diseases. The communicable dis-
eases that are rampant in Nigeria are HIV/AIDS
(prevalence is 3.2% with mortality of 215,000 peo-
ple in 2013), malaria (prevalence is 100,000 cases
per annum with mortality of 300,000 cases per
annum), and tuberculosis (TB; prevalence is
280,000 cases per annum with mortality of
170,000 cases per annum).6,7 The NCD are also
quite prevalent with more than 30% of adults suf-
fering from hypertension, as well as 0%-33% for
goiter,8 7%-18% for asthma,9 and 20%-30% for
sickle cell disease,10 among others.

EPIDEMIOLOGY OF DIABETES IN NIGERIA

There are about 387 million people afflicted with
diabetes in the world today. Of this large number,
22 million reside in sub-Saharan Africa. Nigeria is
the most populated country in Africa and is home
to 4 million people with diabetes, or a fifth of all
diabetes cases in sub-Saharan Africa.11

More worrisome than the absolute number of
people with diabetes in Nigeria is the number who
remain undiagnosed or untreated (70%-80% of the
4 million).11 This relatively large number poses a
great strain on the meager health budget in Nigeria.
The net effect is that many patients present to sec-
ondary and tertiary health care centers with
advanced disease and attendant high morbidity
and mortality.

Diabetes has a wide range of prevalence across
the country. In the rural areas of Nigeria, diabetes
is prevalent in 0%-2% of the population, whereas
in the urban regions the figures are much higher
at 5%-10%.12-14 In selected urban cities, diabetes
is seen in up to 23.4% of the higher socioeconomic
members of the community in the staff of oil indus-
try of the urban Port Harcourt.15 This is higher
than those of the lower socioeconomic people
(16%) of the same community.15 The difference in
prevalence values is often seen as a result of western-
ization and demographic transitiondthe progres-
sive shift in the population from rural to urban
centersdraising fears that a diabetes epidemic is
on the horizon.

Diabetes is not common in children in Nigeria,
but local anecdotal and clinic reports suggest the
number of children and adolescents with diabetes
is gradually rising.16

I M PA C T O F D I A B E T E S ON N I G E R I A

Diabetes undoubtedly has changed the landscape of
health care in Nigeria over the decades. Diabetes
has been associated with the resurgence of tuberculo-
sis and with the rising prevalence of end-stage kidney
disease, erectile dysfunction, and stroke.17-20

Diabetes has also led to higher numbers and the
majority of cases of lower extremity amputation
(LEA) in Nigeria.21 On medical wards, patients
with diabetes have the longest hospital stay and high-
est medical bills with diverse complications, such as
stroke, heart failure, and LEA from foot gangrene.22

Not surprisingly, diabetes remains one of the costliest
diseases to manage largely because of the associated
complications and the comorbidities.23 Diabetes is
observed in a quarter to a third of all admissions in
Nigerian medical (nonsurgical) wards24,25 and is
one of the leading predisposing factors to operative
obstetric delivery, premature births, and neonatal
mortality.26

ORGAN I Z A T I ON OF D I A B E T E S CAR E I N
N I G E R I A

Most Nigerians with diabetes are seen in the secon-
dary institutions (general hospitals, specialist hospi-
tals, and private hospitals). More complicated cases
are seen in the few tertiary centers (fewer than 60
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exist in Nigeria). Many times, patients with diabetes
are diagnosed with classic symptoms or complica-
tions. A small number are discovered during public
health screening programs, routine medical screen-
ing programs, and pre-employment medical checks,
or for investigation of other conditions, such as
infertility, hypertension, or stroke. Approximately
4%-5% of people with HIV/AIDS or TB have dia-
betes diagnosed during the course of evaluation.17,27

The few patients diagnosed in primary care cen-
ters are rarely treated or poorly managed. The
patients with diabetes presenting at this level are
generally referred to the secondary care centers
because these primary centers often only have nurses
with little experience in diabetes care. At the secon-
dary care centers, there are medical officers and
sometimes consultant (specialist) physicians with
advanced knowledge and experience in managing
diabetes and, hence, most patients are adequately
treated. Other patients who cannot be managed at
the secondary health centers because of comorbid-
ities or severity of diabetes complications are
referred to tertiary health institutions. (However,
some patients at secondary centers not requiring
referral are still sent to tertiary centers at the behest
of the patients or their relatives.)

The primary care health centers are generally not
able to manage or follow-up patients with diabetes
and related comorbidities/complications as a result
of limited resources, such as diagnostic and moni-
toring equipment. Most of these primary care cen-
ters only have urine testing for glucose and very
few have blood glucose meters. The dispensaries
of primary centers in Nigeria rarely have more
than metformin and sulfonylureas as available med-
ications. Health care professionals, such as dieti-
tians, nutritionists, diabetes educators, and
chiropodists, are virtually absent at this lower tier
of care. Nurses, and in a few instances medical offi-
cers or physicians (or general practitioners), staff
these primary care centers and have very basic or
rudimentary knowledge about the diagnosis and
treatment of diabetes.

The secondary health centers almost always have
nurses, pharmacists, dietitians, and general intern-
ists, but rarely have diabetologists/endocrinologists.
This means that patients with diabetes are typically
managed by physicians who do not have more than
limited subspecialty training in diabetes. In addi-
tion, diabetes educators and chiropodists are scarce,
and therefore medical officers often need to assume
these roles, while physical therapists or nurses dou-
ble as diabetes educators. Some of these secondary
centers have functioning glucose meters, point-of-
care hemoglobin A1c (A1C) machines, and full
laboratory and other diagnostic services. A few sec-
ondary centers are equipped with facilities to care
for complicated diabetes. Such facilities include
intensive care units, dialysis units, partially equipped
eye clinics, electrocardiogram machines, and pros-
thetic/orthotic units.

The tertiary health centers have specialized units
for some of the advanced treatments, such as retinal
surgery, laser eye treatment, and echocardiography
(but rarely cardiac catheterization or other cardiac
or vascular imaging). Very few tertiary centers
have vascular surgery facilities, and the number of
bypass surgeries for peripheral artery disease or cor-
onary artery bypass number fewer than 5 per
annum, even in the best tertiary centers. Neverthe-
less, some of these tertiary centers have a small
number of endocrinologists, diabetologists, dieti-
tians, nutritionists, physical therapists, diabetes
nurses, etc., but only 1 or 2 hospitals in the entire
country have the full complement of chiropodists,
podiatrists, and certified diabetes educators. In addi-
tion to the usual services available in the secondary
centers, some tertiary centers have kidney transplant
units. However, there is no government center
where more than 10 kidney transplants have been
performed. Notably, a private multispecialty hospi-
tal in Lagosdthe St. Nicholas Hospitaldis the
leading center for the number of transplants offered
(about 150 transplants) over the last decade.28 No
medical center performs whole pancreatic or islet
cell transplants. Some tertiary centers also have
access to high-tech devices, such as magnetic reso-
nance imaging and high performance liquid chro-
matography for A1C. Almost all the tertiary
centers have access to point-of-care devices for
A1C, most of which are regularly calibrated to pro-
vide fairly accurate results. Despite these limitations,
patient adherence with medications is only 60.2%,
self-blood glucose monitoring is only accomplished
in 25.4%, and last glucose readings are only known
by 58.8%.29 This compares with adherence in the
United States, where Rubin30 described antidiabetes
medication adherence of 60%-85% and Hertz
et al.31 described adherence of 36% in patients
with newly diagnosed type 2 diabetes with
employer-sponsored insurance.

In general, there are still gaps in major special-
ized diabetes services at this higher level of care,
including insulin pumps and insulin pump clinics,
biothesiometry (vibration perception thresholds for
peripheral neuropathy), Doppler studies with
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vascular ultrasound, Harris mats (foot imprinter to
identify high-pressure points with potential for
ulceration), pedography (radiographs of the forefoot
to detect pathologic changes), bariatric surgical pro-
cedures, and, as mentioned earlier, kidney and islet
cell transplants, as well as lower extremity and car-
diac vascular bypass surgeries. These specialized
procedures are most often referred to foreign coun-
tries, particularly India, United Arab Emirates,
South Africa, and some of the North African
countries.

HUMAN R E SOURC E S

Nurses. There are no nurses who specialize in dia-
betes care in Nigeriadall nurses are trained to pro-
vide basic care for patients at all tiers of care. Nurses
are responsible for bedside urine tests, point-of-care
blood glucose determinations, basic nutritional
advice, education for insulin self-injection, and
insulin administration for patients with cognitive
dysfunction or who are otherwise unable to self-
inject. Some of these nurses have been exposed to
informal or ad-hoc diabetes training sponsored by a
nongovernmental organization (NGO) or multina-
tional pharmaceutical company, such as the Eli
Lilyedriven use of “Conversation Maps.”32 These
nurses do not have the rights or license to prescribe
medications, except in some rural areas where there
are no physicians at all.
Physicians. The physician/patient ratio in Nigeria is
very poor. Hence, in both secondary and tertiary
centers, diabetes clinics are typically overburdened
with about 5 to 10 physicians seeing 100 to 200
patients with diabetes in the space of just a few
hours (most diabetes clinics are run once a week
from 8 or 9 AM to 1 to 2 PM). The chaotic nature
of these clinics means that physicians will spend
less than 15 minutes seeing each patient. Many of
these diabetes clinics are staffed by internists (con-
sultant physicians), consultant family physicians, or
consultant endocrinologists. These busy clinics
often have just one of these highly trained person-
nel, with the others being residents (fellows in train-
ing) or medical officers (general practitioners or
general duty doctors). As a result, there is barely
enough time to examine the feet or eyes of the
patient, let alone adequately reviewing glucose meter
results or scrutinizing dietary or exercise records.
Fortunately, the number of endocrinologists/diabe-
tologists has increased significantly in the last 3 dec-
ades. In the 1980s there were fewer than 10
endocrinologists/diabetologists in Nigeria, with
half of these in the southwest, 1 of the 6 geopolitical
zones of the country, and most others having none.
In the last few years this number has increased
steadily to about 100, including pediatric
endocrinologists.33

Other Allied Health Personnel. Having a nutrition-
ist, physical therapist, podiatrist, dietitian, or certi-
fied diabetes educator is often a luxury in Nigeria,
and very few secondary or tertiary centers have these
allied health personnel. In fact, there are fewer than
5 certified diabetes educators and podiatrists
together in the entire country, thus attracting a
podiatry initiative by the World Diabetes Founda-
tion in 2013.34

P RO F I L E O F PA T I E N T S W I TH D I A B E T E S
I N N I G E R I A

The typical patient with diabetes seen in Nigeria is
diagnosed in the fifth to sixth decade of life. More
than 95% have type 2 diabetes (T2D), whereas
the remaining 5% have type 1 diabetes (T1D), ges-
tational diabetes (GDM), and secondary diabetes.35

There is little data on the rarer forms of diabetes like
mitochondrial diabetes, maturity-onset diabetes of
the young, and latent autoimmune diabetes of
adults. In most hospital-based studies, patients
with T2D are overweight or normal weight, with
less than 15% being obese (defined as having a
body mass index > 30 kg/m2).36 About 60% of
Nigerian patients with diabetes are hypertensive
and more than 90% have some form of dyslipide-
mia.37 The mean A1C is usually between 8% and
9% in tertiary centers, with scant data from the sec-
ondary and primary centers.38,39 Less than a third of
patients attain International Diabetes Federation
(IDF) or American Diabetes Association (ADA)
glycemic targets. Less than 10% of patients with
diabetes in Nigeria are on the National Health
Insurance Scheme (NHIS), or any other insurance
scheme, and consequently the cost of care is borne
by the patient and their relatives. Under a study
by the Structured Healthcare Initiative (STRUHI)
headed by Dr. Ogbera, a Nigerian diabetologist
supported by a World Diabetes Foundation
(WDF) grant, 12.3% of patients found to have
TB after screening had diabetes, compared with
only 5.6% among those without TB.40

The level of care received by patients with diabe-
tes is often perceived as low because of prolonged
waiting times for appointments, long waiting hours
in the outpatient clinics, and long queues waiting
for medications. This has led to a greater reliance
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on unorthodox medicine, complimentary or alterna-
tive medicine, and faith healers with disastrous con-
sequences, the most common of which is acute
kidney injury in almost a tenth of patients.41 Studies
have demonstrated that 46%-83% of patients resort
to these unorthodox methods of diabetes manage-
ment.42-44

P ROGNOS T I C I ND I C E S O F D I A B E T E S I N
N I G E R I A

Several studies have described diabetes-related mor-
bidity and mortality in various parts of Nigeria. In
the 1990s, mortality from diabetes was very high
with large numbers of patients succumbing to
hyperglycemic emergencies. In a study in Port Har-
court, which is a southern Nigerian urban city,
Dagogo-Jack demonstrated that diabetes was
responsible for 7.8% of admissions to tertiary cen-
ters with as many as 35.5% of these patients with
diabetes dying within 24 hours of admission, most
of them from hyperglycemic emergencies.45 In a
prospective study of the diabetes admission pattern
by Ogbera et al.38 in a tertiary center in Lagos,
the commercial capital of Nigeria, a total of 1320
participants were admitted to the adult medical
(nonsurgical and nongynecologic) wards during
the period of 1997 to 2002. Diabetes-related admis-
sions comprised 206 (15%) of total medical admis-
sions, with a case fatality rate of 16%.38 The most
common cause of death (46%) in these diabetes-
related admissions was hyperglycemic emergencies
(diabetic ketoacidosis, hyperosmolar hyperglycemic
states, and other mixed hyperglycemic emergen-
cies).38 The next most common cause was diabetic
foot ulcers (10%).38 Diabetes mellitus foot syn-
drome and stroke had the highest case fatality rate
and were the most predictive of mortality in the
same study. In a similar study by Unachukwu
et al.25 around the same time in Port Harcourt,
the case fatality rate of diabetes-related admissions
was 17%, and the highest causes of mortality were
acute metabolic complications (hyperglycemic and
hypoglycemic emergencies), seen in 39.8% of the
patients. This study was very similar to an earlier
one in the same location by Dagogo-Jack46 about
a decade earlier. In another retrospective study47

in Owo, a southwestern Nigerian town, 8.8% of
admitted patients with diabetes died, with 70% of
these deaths in the first week of admission. In
another study, in the southeastern part of the coun-
try, Unadike et al.48 observed that 8.1% of 407
patients admitted with diabetes died and the
commonest cause of death was acute metabolic
complications (hyperglycemic hyperosmolar state
and diabetic ketoacidosis). Several other studies in
Nigeria similarly demonstrate high mortalities
from infections, hyperglycemic emergencies, and
cardiovascular morbidities.49-51 Before this time
myocardial infarction was rare and only seldom
reported in Nigerians. In short, diabetes is a key
driver in the rising incidence of cardiovascular dis-
ease in Nigeria in particular, and Africa, in
general.52

D I A B E T E S SU P POR T GROUP S

The Diabetes Association of Nigeria (DAN) is the
national body for diabetes. It is a patient-centered
initiative with a mandate of providing a platform
to meet the needs of patients with diabetes in
Nigeria. Having a large membership spanning
almost all the states of the nation, DAN has colla-
borated with the IDF and other societies and asso-
ciations to highlight the problems of diabetes, to
raise awareness, and to proffer solutions to the suf-
fering of those with the disease. The second author
of this paper (SDJ) was instrumental in establishing
one of the first local branches of DAN in the south-
ern part of Nigeria with immense benefit on patient
care.53 Funding sources for DAN include patients’
subscription fees and voluntary donations, philan-
thropic bodies contributions/donations, and sales
of various diabetes devices, medications, and sup-
plies. Of note, there is very little government
funding.54

STRUHI is a not-for-profit organization dedi-
cated to the advancement of health care in Nigeria
in the area of NCD, including diabetes as a key
area of focus. STRUHI mainly operates out of
Lagos and partners with the WDF to study diabe-
tes, tuberculosis, and other NCD.55

The Strategies for Improving Diabetes Care in
Nigeria (SIDCAIN) study group was formed about
7 years ago by physicians from 3 tertiary hospitals in
southwestern Nigeria with the aim of improving
care for diabetes and hypertension.56 The director,
Prof. Christopher Alebiosu, is a nephrologist with
a particular interest in diabetes care. This study
group has set up several primary and secondary cen-
ters for NCD screening and care in some states in
the southwest Nigeria region (Figs. 1 and 2). SID-
CAIN has also rolled out treatment guidelines, edu-
cational material, and patient support programs.57

The Sonny Kuku Foundation (SKF) is an
NGO created by a renowned Nigerian



Figure 1. Community screening for noncommunicable diseases (NCDs) in primary care in the southwest Nigeria region.
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endocrinologist, businessman, and philanthropist,
Dr. Sonny Kuku.58 The center provides support
for patients with sickle cell disease, diabetes, and
hypertension.

The Lee Maeba Foundation and its Diabetes
Centre of Excellence is a charitable organization
set up by Senator Lee Maeba (who lost his father
to diabetes) to provide diabetes support services,
including care, counseling, nutrition and cooking
classes, and free supplies and consultation to diabe-
tes patients and their families.59 Their services are
available mainly in the federal capital city of Abuja.

The Podiatry Initiative in Nigeria (PIN) is sup-
ported by a WDF grant with an ambitious target
to strengthen 11 clinics, train 301 health care
Figure 2. The book launch of Strategies for Improving Diabetes Car
professionals (HCP) in 3 years (2014-2017), and
screen more than 10,000 people with diabetes for
foot complications in Lagos, Nigeria.34 Similarly,
another WDF grant funded diabetes foot boot
camps for 2014 through 2016. This WDF grant
plans to establish 20 foot clinics, train 300 HCP,
and provide local audiovisual and print material
for diabetes mellitus foot syndrome (DMFS) pre-
vention and treatment. These 2 projects would gen-
erate US$500,000 for DMFS care, one of the
costliest diabetic complications in Nigeria.60 These
programs were designed to reduce the burden of
DMFS, which is responsible for almost 12% of dia-
betes admissions and afflicts almost 10% of all
patients with diabetes in Nigeria.61
e in Nigeria (SIDCAIN) handbook.
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TH E N I G E R I AN H EA L TH CAR E S Y S T EM

About 80% of patients finance their medical bills
from their personal income or from the income
of a member of the immediate or extended fam-
ily.62,63 Insurance coverage of medications and
tests were seen in less than a tenth of the patients.
The majority (62%) of Nigerians earn less than
US$1000 per annum. It is, therefore, not surpris-
ing that only a fifth of the patients in Nigeria per-
form selfeblood glucose monitoring (SBGM).64

Many patients in secondary health care facilities
do not know what cholesterol or A1C are or
what they assess. In some centers, 80% of the
patients didn’t know what medications they were
using.63,64 Health care management of most
patients with diabetes is pluralistic with many
patients using traditional and complementary
alternative medicine options.63,64 This admixture
of treatment options and types leads to confusion,
poor orthodox medication adherence, and
increased morbidity and mortality.62,63 The high
dependence on complementary/alternative medi-
cine is corroborated by a study in Lagos (which is
the most enlightened and cosmopolitan Nigeria
city) demonstrating that 46% of patients with dia-
betes use complementary or alternative medicine.42

TH E WAY FORWARD

Nigeria will need to devise ingenious means of
combating the emerging trend of larger numbers
of people afflicted with NCD, such as diabe-
tes.65,66 This is increasingly important with the
dwindling resources of the national budget for
health care and the low coverage level of the pop-
ulation by the National Health Insurance Scheme.
One solution is to bundle well-funded communi-
cable disease programs with that of less privileged
NCD (Table 1). In this way, several HIV/AIDS
treatment centers now serve as centers for treating
Table 1. Summary of Key Recommendations to Improve Diabetes

Intervention Impl

Increased investment in health Fede

Better management of health resources Thre

Twinning or pairing of health intervention projects Thre

Universal health coverage Thre

gene

Diabetes prevention programs and

promotion of healthy lifestyle

Mini

and

Community screening programs Thre
diabetes, hypertension, and other conditions in
their “free time” or simultaneously with great cost
saving.62 Also, more government agencies are
involved in promoting health through lifestyle
changes, while other agencies engage in screening
programs for vulnerable groups, encouraging early
detection and improving health awareness.67

Improving health indices in Nigeria, such as
maternal and child health, poverty, literacy, health
education, health care funding, and insurance cov-
erage can lead to earlier diabetes detection and
reduced disease prevalence and burden.

The earliest level of prevention should start even
before birth, often called primordial prevention.
Thus, greater attention to maternal care, including
simple screening to detect GDM, is critical as
both low birth weight and high birth weight can
predispose to higher diabetes rates in later life
among offspring of GDM pregnancies.68

Thereafter, regular community screening can
identify large numbers of asymptomatic people
with differing degrees of dysglycemia.13 Then, peo-
ple with prediabetes would benefit from primary
prevention strategies, such as lifestyle intervention
or metformin, as with the Diabetes Prevention Pro-
gram.69-71 It is well known that half of the people
with diabetes are not diagnosed, and of those diag-
nosed, only a half are usually on any treatment, and
in turn, of those treated only half adhere well, and of
these just about a half achieve their targets.72 This
ominous rule of halves is why diabetes and other
NCD have such a high mortality. Thus, focusing
on these “dropouts” is essential for improving
patient outcomes.73 In resource-poor communities,
much more can be done to improve diabetes out-
comes. Simple measures as lifestyle changes, regular
selfeblood glucose monitoring, improved medica-
tion adherence, and regular clinic attendance and
follow-up are cost effective and in many countries
have led to improved health indices among the peo-
ple with diabetes.
Care in Nigeria

ementer

ral, state, and local government

e tiers of government as above

e tiers of government as above

e tiers of government as above, health maintenance organizations,

ral public

stries of health, information, environment and infrastructure,

youth and sports

e tiers of government, community leaders, social groups



Fasanmade and Dagogo-Jack A n n a l s o f G l o b a l H e a l t h , V O L . 8 1 , N O . 6 , 2 0 1 5

Diabetes in Nigeria
N o v e m b e reD e c e m b e r 2 0 1 5 : 8 2 1 – 8 2 9

828
Diabetes, along with other NCDs, has had a
great impact on health, quality of life, and life
expectancy in Nigeria, a country that had, before
the advent of diabetes, been weighed under by
the communicable diseases, such as malaria,
HIV/AIDS, diarrheal diseases, and respiratory
diseases. Halting or reversing the diabetes epi-
demic will go a long way in improving the health
indices and life expectancy in this low- to middle-
income country. This view is aspirational but
hopefully also a realistic goal for those with diabe-
tes in Nigeria.
R E F E R E N C E S
1. National Bureau of Statistics. Nigeria
Gross Domestic Product Report,
Quarter Four, 2014. Available at:
www.nigerianstat.gov.ng. Accessed
December 6, 2015.

2. Index Mundi. Nigeria GDPdPer
Capita (PPP). Available at: http://
www.indexmundi.com/nigeria/gdp_
per_capita_(ppp).html. Accessed
December 6, 2015.

3. World Health Organization. Nigeria.
Available at: http://www.who.int/
countries/nga/en/. Accessed Decem-
ber 6, 2015.

4. National Bureau of Statistics. The
National Literacy Survey, June 2010.
Available at: www.nigerianstat.gov.
ng. Accessed December 6, 2015.

5. Dataworldbank.org. Available at:
www.dataworldbank.org/indicators.
Accessed December 6, 2015.

6. US Department of State. Nigeria
Malaria Fact Sheet. Available at:
www.photos.state.gov. Accessed April
5, 2015.

7. US Department of State. Nigeria
Tuberculosis Fact Sheet. Available at:
www.photos.state.gov/. Accessed
April 5, 2015.

8. World Health Organization. WHO
Global Database on Iodine Defi-
ciency. Available at: who.int/mins/
iodine/data/database/countries/nga_
idd.pdf. Accessed December 3, 2015.

9. Onyedum CC, Ukwaja C,
Desalu OO, et al. Challenges in the
management of bronchial asthma
among adults in Nigeria: a systemic
review. Ann Med Health Sci Res
2013;3:324e9.

10. WHORegionalOffice forAfrica. Sickle
Cell Disease Presentation and Control.
Available at: www.afro.who.int.en/
nigeria/nigeria-publications/1775-
sickle-cell. Accessed December 2, 2015.

11. International Diabetes federation.
Diabetes: Facts and Figures. 6th ed.
Updated 2014. Available at: www.idf.
org/worlddiabetesday/toolkit/gp/facts-
figures. Accessed April 5, 2015.

12. Sabir A, Ohwovoriole A, Isezuo S,
et al. Type 2 diabetes mellitus and its
risk factors among the rural Fulanis
of Northern Nigeria. Ann Afr Med
2013;12:217e22.
13. Enang OE, Otu AA, Essien OE,
et al. Prevalence of dysglycemia in
Calabar: a cross-sectional observatio-
nal study among residents of Calabar,
Nigeria. BMJ Open Diab Res Care
2014;2:e000032.

14. Nyenwe EA, Odia OJ,
Ihekwaba AE, et al. Type 2 diabetes
in adult Nigerians: a study of its
prevalence and risk factors in Port
Harcourt Nigeria. Diab Res Clin
Pract 2003;62:177e85.

15. Nwafor A, Owhoji A. Prevalence of
diabetes mellitus among Nigerians in
Port Harcourt correlates with socio-
economic status. J Appl Sci Environ
Management 2001;5:75e7.

16. Oluwayemi IO, Brink SJ,
Oyenusi EE, et al. Fasting blood glu-
cose profile among secondary school
adolescents in Ado Ekiti, Nigeria.
J Nutr Metab 2015;2015:417859.

17. Ogbera AO, Kapur A, Odeyemi K,
et al. Screening for diabetes mellitus
and human immune deficiency virus
infection in persons with tuberculosis.
J Prev Med Hyg 2014;55:42e5.

18. Arogundade FA. Kidney transplanta-
tion in a low-resource setting: Nigeria.
Kidney Int Suppl 2013;3:241e5.

19. Shaeer KZ, Osegbe DN,
Siddiqui SH, et al. Prevalence of erec-
tile dysfunction and its correlates
among men attending primary care
clinics in three countries: Pakistan,
Egypt and Nigeria. Int J Impot Res
2003;15(Suppl 1):S8e14.

20. Danesi M, Okubadejo N, Ojini F.
Prevalence of stroke in an urban, mixed
income community in Lagos, Nigeria.
Neuroepidemiology 2007;28:216e23.

21. Odatuwa-Omagbemi D, Adiki O.
Extremity amputations in Warri,
south South Nigeria. J West Afr
Coll Surg 2012;2:14e24.

22. Ogbera AO, Fasanmade O,
Ohwovoriole AE, et al. An assessment
of the disease burden of foot ulcers in
patients with diabetes mellitus attend-
ing a teaching hospital in Lagos,
Nigeria. Int J Low Extrem Wounds
2006;5:244e9.

23. Adisa R, Alutundu MB, Fakeye TO.
Factors contributing to non-
adherence to oral hypoglycaemic
medications among ambulatory type
2 diabetes patients in Southwestern
Nigeria. Pharmacy Pract 2009;7:
163e9.

24. Aguocha BU, Ukpabi JO,
Onyeonoro UU, et al. Pattern of dia-
betic mortality in a tertiary health
facility in south eastern Nigeria. Afri-
can J Diabetes Med 2013;21:1e3.

25. Unachukwu CN, Uchenna DI,
Young EE. Mortality among diabetes
in patients in Port Harcourt Nigeria.
African J Endocrinol Metabol
2008;7:1e4.

26. Mwanri AW, Kinabo J, Ramaiya K,
et al. Gestational diabetes in sub
Saharan Africa: systematic review and
metaregression on prevalence and
risk factors. Trop Med Int Health
2015;20:983e1002.

27. Ogbera AO, Kapur A, Chinenye S,
et al. Undiagnosed diabetes mellitus
in tuberculosis: a Lagos report. Indian
J Endocrinol Metab 2014;18:475e9.

28. Bamgboye EL. Hemodialysis: man-
agement problems in developing
countries, with Nigeria as a surrogate.
Kidney Int 2003;63:593e5.

29. Adisa R, Fakeye TO, Fasanmade A.
Medication adherence among ambula-
tory patients with type 2 diabetes in a
tertiary healthcare setting in South-
western Nigeria. Pharmacy Pract
2011;9:72e81.

30. Rubin RR. Adherence to pharmaco-
therapy in patients with type 2 diabe-
tes. Am J Med 2005;118:27Se34S.

31. Hertz RP, Unger AN, Lustic AMB.
Adherence with pharmacotherapy for
type 2 diabetes: a retrospective cohort
study of adults with employer spon-
sored health insurance. Clin Ther
2005;27:1064e73.

32. International Diabetes Federation.
Eye on Sub-Saharan Africa: Conver-
sation Map. Available at: www.idf.
org/education/diabetes-conversations/
sub-saharan-africa. Accessed Decem-
ber 3, 2015.

33. Diabetes Association of Nigeria.
Available at: www.diabetesnigeria.
org. Accessed December 3, 2015.

34. World Diabetes Foundation. Diabetes
podiatry initiative in Nigeria WDF13-
830. Available at: www.

http://www.nigerianstat.gov.ng
http://www.indexmundi.com/nigeria/gdp_per_capita_(ppp).html
http://www.indexmundi.com/nigeria/gdp_per_capita_(ppp).html
http://www.indexmundi.com/nigeria/gdp_per_capita_(ppp).html
http://www.who.int/countries/nga/en/
http://www.who.int/countries/nga/en/
http://www.nigerianstat.gov.ng
http://www.nigerianstat.gov.ng
http://www.dataworldbank.org/indicators
http://www.photos.state.gov
http://www.photos.state.gov/
http://who.int/mins/iodine/data/database/countries/nga_idd.pdf
http://who.int/mins/iodine/data/database/countries/nga_idd.pdf
http://who.int/mins/iodine/data/database/countries/nga_idd.pdf
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref9
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref9
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref9
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref9
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref9
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref9
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref9
http://www.afro.who.int.en/nigeria/nigeria-publications/1775-sickle-cell
http://www.afro.who.int.en/nigeria/nigeria-publications/1775-sickle-cell
http://www.afro.who.int.en/nigeria/nigeria-publications/1775-sickle-cell
http://www.idf.org/worlddiabetesday/toolkit/gp/facts-figures
http://www.idf.org/worlddiabetesday/toolkit/gp/facts-figures
http://www.idf.org/worlddiabetesday/toolkit/gp/facts-figures
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref12
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref12
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref12
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref12
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref12
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref12
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref13
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref13
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref13
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref13
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref13
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref13
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref14
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref14
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref14
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref14
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref14
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref14
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref14
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref15
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref15
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref15
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref15
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref15
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref15
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref16
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref16
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref16
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref16
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref16
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref17
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref17
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref17
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref17
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref17
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref17
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref18
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref18
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref18
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref18
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref19
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref19
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref19
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref19
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref19
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref19
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref19
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref19
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref20
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref20
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref20
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref20
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref20
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref21
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref21
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref21
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref21
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref21
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref22
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref22
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref22
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref22
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref22
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref22
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref22
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref22
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref23
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref23
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref23
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref23
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref23
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref23
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref23
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref23
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref24
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref24
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref24
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref24
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref24
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref24
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref25
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref25
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref25
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref25
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref25
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref25
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref26
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref26
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref26
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref26
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref26
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref26
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref26
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref27
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref27
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref27
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref27
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref27
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref28
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref28
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref28
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref28
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref28
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref29
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref29
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref29
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref29
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref29
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref29
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref29
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref30
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref30
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref30
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref30
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref31
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref31
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref31
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref31
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref31
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref31
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref31
http://www.idf.org/education/diabetes-conversations/sub-saharan-africa
http://www.idf.org/education/diabetes-conversations/sub-saharan-africa
http://www.idf.org/education/diabetes-conversations/sub-saharan-africa
http://www.diabetesnigeria.org
http://www.diabetesnigeria.org
http://www.worlddiabetesfoundation.org/projects/nigeria-wdf13-830


A n n a l s o f G l o b a l H e a l t h , V O L . 8 1 , N O . 6 , 2 0 1 5 Fasanmade and Dagogo-Jack
N o v e m b e reD e c e m b e r 2 0 1 5 : 8 2 1 – 8 2 9

Diabetes in Nigeria

829
worlddiabetesfoundation.org/projects/
nigeria-wdf13-830. Accessed Decem-
ber 3, 2015.

35. Uloko AE, Ofoegbu EM,
Chinenye S, et al. Profile of Nigerians
with diabetes mellitusdDiabetes
Nigeria Study Group (2008): Results
of a multicenter study. Indian J Endo-
crinol Metab 2012;16:558e64.

36. Ilo GU, Ikwudinma AO,
Obiegbu NP. Obesity and its cardio-
metabolic co-morbidities among adult
Nigerians in a primary care clinic of a
tertiary hospital in South Eastern
Nigeria. J Family Med Prim Care
2013;2:20e6.

37. Fasanmade OA, Odeniyi IA,
Amira CO, et al. Association of
body mass index and abdominal
adiposity with atherogenic lipid profile
in Nigerians with type 2 diabetes and
or hypertension. Niger Med J
2013;54:402e7.

38. Ogbera AO, Chinenye S,
Onyekwere A, et al. Prognostic indi-
ces of diabetes mortality. Ethn Dis
2007;17:721e5.

39. Oghagbon EK. Commentary:
improving persistently elevated
HBA1c in diabetes mellitus patients
in Nigeria. Ethn Dis 2014;24:502e7.

40. Ogbera AO, Kapur A, Abdur-
Razzaq H, et al. Clinical profile of dia-
betes mellitus in tuberculosis. BMJ
Open Res Care 2015;3:e000112.

41. Chijioke A, Makusidi AM. Severe
acute kidney injury in adult Nigerians
from university of Ilorin teaching hos-
pital, Ilorin, Kwara state. BOMJ
2011;8:1.

42. Chinenye S, Young E. State of diabe-
tes care in Nigeria: a review. Nigerian
Health J 2011;11:101e6.

43. Ogbera AO, Dada O, Adeyeye F,
et al. Complementary and alternative
medicine use in diabetes mellitus.
W Afr J Med 2010;29:158e62.

44. Olayemi SO, Nwaiwu O,
Fasanmade O, et al. Clinical outcomes
in hypertensive diabetes patients who
concomitantly use complementary
medicines in Lagos. E Afr Med J
2015;92:20e5.

45. Dagogo-Jack S. Diabetic in-patient
mortality in Nigeria. Pract Diabetes
Dig 1991;2:117e9.

46. Dagogo-Jack S. Pattern of foot ulcers
in diabetic Nigerians. Practical Diabe-
tes Digest 1991;2:75e8.

47. Adekanle O, Ayodeji OO,
Olatunde LO, et al. A 7 year retro-
spective study of diabetes related
deaths in a Nigerian tertiary hospital.
Diabetes Int 2008;(November):15e7.

48. Unadike BC, Essien I, Essien O, et al.
Indications for and outcome of dia-
betic admissions at the University of
Uyo Teaching hospital, Uyo. Ibom
Medical J 2013;6:16e22.

49. Ezeala-Adikaibe B, Aneke E,
Orjioke C, et al. Pattern of medical
admissions at Enugu state university
of science and technology hospital: a
5 year review. Ann Med Health Sci
Res 2014;4:426e31.

50. ChijiokeA,AdamuAM,MakusidiAM.
Mortality patterns among type 2 diabetes
mellitus patients in Ilorin Nigeria.
JEMDSA 2010;15:79e82.

51. Ogbera AO, Awobusuyi J,
Unachukwu C, et al. Clinical features,
predictive factors and outcome of
hyperglycaemic emergencies in a
developing country. BMC Endocrine
Dis 2009;9:1e19.

52. Dagogo-Jack S, Odia J. Myocardial
infarction in Nigerian Africans. Ori-
ent J Med 1990;2:129e32.

53. Dagogo-Jack S. Experience with the
organization of a local diabetic associ-
ation in Port Harcourt, Nigeria. Pract
Diabetes Digest 1990;1:145e7.

54. Chinenye S, Ogbera AO. Socio cul-
tural aspects of diabetes mellitus in
Nigeria. J Soc Health Diabetes
2013;1:15e21.

55. STRUHI Structured Healthcare Ini-
tiatives. Diabetes in Tuberculosis
Project. Available at: www.
structuredhealthcare.org. Accessed
December 3, 2015.

56. Alebiosu CO, Familoni OB,
Ogunsemi OO, et al. Community
based risk assessment in Ogun state,
Nigeria (World Diabetes Foundation
project 08-321). Indian J Endocrinol
Metab 2013;17:653e8.

57. World Diabetes Foundation. Dr Olu-
tayo Alebiosu, SIDCAIN, Nigeria.
Available at: www.
worlddiabetesfoundation.org/persons/
dr-olutayo-alebiosu-sidcain-nigeria.
Accessed December 3, 2015.

58. NBF News. Sonny Kuku Foundation
Holds Lecture on Diabetes Mellitus,
Tuberculosis. Available at: www.
nigerianbestforum.com/blog/sonny-
kuku-foundation-holds-lecture-on-
diabetes-mell itus-tuberculosis/.
Accessed December 3, 2015.

59. Senator Lee Maeba Diabetes Founda-
tion. Diabetes Care Center: A Vision
of Hope. Available at: www.
leemaebafoundation.org. Accessed
December 2, 2015.

60. World Diabetes Foundation. Improv-
ing Diabetes Foot Care in Lagos.
WDF13e806. Available at: www.
worlddiabetesfoundation.org/projects/
nigeria-wdf13-806. Accessed on
December 3, 2015.

61. Ogbera A, Fasanmade O,
Ohwovoriole A. High costs, low
awareness and a lack of caredthe
diabetic foot in Nigeria. Diabetes
Voice 2008;51:30e2.

62. Nwankwo CH, Nandy B,
Nwankwo BO. Factors influencing
diabetes management outcome among
patients attending government health
facilities in South east Nigeria. Int J
Trop Med 2010;5:28e36.

63. Ogbera A, Ekpebegh C. Diabetes
mellitus in Nigeria: The past, present
and future. World J Diabetes 2014;5:
905e11.

64. Awodele O, Osuolale JA. Medication
adherence in type 2 diabetes patients:
study of patients in Alimosho General
hospital, Igando, Lagos, Nigeria. Afr
Health Sci 2015;15:513e22.

65. Maiyaki MB, Garbati MA. The bur-
den of non-communicable diseases in
Nigeria; in the context of globaliza-
tion. Ann African Med 2014;13:
1e10.

66. Fasanmade OA, Odeniyi IA,
Fasanmade OO, et al. Global chal-
lenges in health: effect of western-
ization. Res J Health Sci 2014;2:
52e4.

67. Raimi TH, Alebiosu OC, Adeleye JO,
et al. Diabetes education: strategy for
improving diabetes care in Nigeria.
Afr J Diab Med 2014;22:9e11.

68. Olagbuji BN, Atiba AS,
Olofinbiyi BA, et alGestational Dia-
betes Study GroupdNigeria. Preva-
lence of and risk factors for
gestational diabetes using 1999, 2013
WHO and IADPSG criteria upon
implementation of a universal one
step screening and diagnostic strategy
in a sub-Saharan African population.
Eur J Obstet Gynecol Reprod Biol
2015;189:27e32.

69. Diabetes Prevention Program
Research Group. Reduction in the
incidence of type 2 diabetes with life-
style intervention or metformin.
N Engl J Med 2002;346:393e403.

70. Dagogo-Jack S. Primary prevention of
type 2 diabetes in developing coun-
tries. J Natl Med Assoc 2006;98:
415e9.

71. Echouffo-Tcheugui JB, Dagogo-
Jack S. Preventing diabetes mellitus
in developing countries. Nat Rev
Endocrinol 2012;8:557e62.

72. Hart J. Rule of halves: implications of
increasing diagnosis and reducing
drop out for future workload and pre-
scribing costs in primary care. Br J
Gen Pract 1992;42:116e9.

73. Pascal IG, Ofoedu JN, Uchenna NP,
et al. Blood glucose control and med-
ication adherence among adult type 2
diabetic Nigerians attending a primary
care clinic in under-resourced environ-
ment of eastern Nigeria. N Am J Med
Sci 2012;4:310e5.

http://www.worlddiabetesfoundation.org/projects/nigeria-wdf13-830
http://www.worlddiabetesfoundation.org/projects/nigeria-wdf13-830
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref35
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref35
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref35
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref35
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref35
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref35
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref35
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref35
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref36
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref36
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref36
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref36
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref36
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref36
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref36
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref36
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref37
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref37
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref37
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref37
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref37
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref37
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref37
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref37
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref38
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref38
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref38
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref38
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref38
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref39
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref39
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref39
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref39
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref39
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref40
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref40
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref40
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref40
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref41
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref41
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref41
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref41
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref41
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref42
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref42
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref42
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref42
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref43
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref43
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref43
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref43
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref43
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref44
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref44
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref44
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref44
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref44
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref44
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref44
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref45
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref45
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref45
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref45
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref46
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref46
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref46
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref46
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref47
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref47
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref47
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref47
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref47
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref47
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref48
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref48
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref48
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref48
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref48
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref48
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref49
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref49
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref49
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref49
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref49
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref49
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref49
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref50
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref50
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref50
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref50
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref50
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref51
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref51
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref51
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref51
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref51
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref51
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref51
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref52
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref52
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref52
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref52
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref53
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref53
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref53
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref53
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref53
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref54
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref54
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref54
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref54
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref54
http://www.structuredhealthcare.org
http://www.structuredhealthcare.org
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref56
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref56
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref56
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref56
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref56
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref56
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref56
http://www.worlddiabetesfoundation.org/persons/dr-olutayo-alebiosu-sidcain-nigeria
http://www.worlddiabetesfoundation.org/persons/dr-olutayo-alebiosu-sidcain-nigeria
http://www.worlddiabetesfoundation.org/persons/dr-olutayo-alebiosu-sidcain-nigeria
http://www.nigerianbestforum.com/blog/sonny-kuku-foundation-holds-lecture-on-diabetes-mellitus-tuberculosis/
http://www.nigerianbestforum.com/blog/sonny-kuku-foundation-holds-lecture-on-diabetes-mellitus-tuberculosis/
http://www.nigerianbestforum.com/blog/sonny-kuku-foundation-holds-lecture-on-diabetes-mellitus-tuberculosis/
http://www.nigerianbestforum.com/blog/sonny-kuku-foundation-holds-lecture-on-diabetes-mellitus-tuberculosis/
http://www.leemaebafoundation.org
http://www.leemaebafoundation.org
http://www.worlddiabetesfoundation.org/projects/nigeria-wdf13-806
http://www.worlddiabetesfoundation.org/projects/nigeria-wdf13-806
http://www.worlddiabetesfoundation.org/projects/nigeria-wdf13-806
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref61
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref61
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref61
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref61
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref61
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref61
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref61
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref62
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref62
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref62
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref62
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref62
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref62
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref62
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref63
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref63
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref63
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref63
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref63
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref64
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref64
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref64
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref64
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref64
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref64
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref65
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref65
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref65
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref65
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref65
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref65
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref66
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref66
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref66
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref66
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref66
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref66
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref67
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref67
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref67
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref67
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref67
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref68
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref68
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref68
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref68
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref68
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref68
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref68
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref68
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref68
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref68
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref68
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref68
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref68
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref69
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref69
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref69
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref69
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref69
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref69
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref70
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref70
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref70
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref70
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref70
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref71
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref71
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref71
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref71
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref71
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref72
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref72
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref72
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref72
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref72
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref72
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref73
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref73
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref73
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref73
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref73
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref73
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref73
http://refhub.elsevier.com/S2214-9996(15)01309-0/sref73

	Diabetes Care in Nigeria
	Health Indices in Nigeria
	Epidemiology of Diabetes in Nigeria
	Impact of Diabetes on Nigeria
	Organization of Diabetes Care in Nigeria
	Human Resources
	Nurses
	Physicians
	Other Allied Health Personnel

	Profile of Patients with Diabetes in Nigeria
	Prognostic Indices of Diabetes in Nigeria
	Diabetes Support Groups
	The Nigerian Health Care System
	The Way Forward
	References


