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ABSTRACT
Background: The prevalence of diabetes mellitus (DM) among Nigerian adults is increasing. 
Besides the well‑recognized microvascular complications of diabetes, there is also a 
growing epidemic of macrovascular complications. Patients with diabetes may not only 
have diabetes‑related complications but may also have nondiabetes‑related comorbidities. 
Aim: To determine the pattern of chronic diabetic complications and coexisting morbidities 
in patients attending the diabetic outpatient clinic of a tertiary health care center in Nigeria 
and the factors associated with the presence of complications. Materials and Methods: This 
was a cross‑sectional descriptive survey carried out among patients attending the follow‑up 
diabetic clinic of a tertiary health care center in Nigeria over a 3‑month period. A systematic 
random sampling method was used and 422 eligible patients were selected and interviewed 
using pretested interviewer‑administered questionnaires, after written informed consent was 
obtained. Data were analyzed using  Epi Info statistical package version 3.5.1. developed by 
Centers for Disease Control and Prevention  (CDC) in Atlanta Georgia  (USA). Results: Of 
the 422 patients interviewed, 400 (247 females and 153 males) had complete data for analysis. 
Eighty‑eight patients had comorbidities, and the commonest was hypertension in 63 (71.6%). 
Out of the 61 patients who had complications, the majority, that is, 39  (63.9%) had eye 
complications. Factors significantly associated with the presence of diabetic complications were 
the duration of diabetes, marital status, and the presence of diabetic comorbidities. Conclusion: 
The frequency of diabetic complications and comorbidities is quite high in the patients studied. 
There is a need to improve the standard of care of patients and to ensure optimal blood glucose 
control. This will go a long way in reducing the frequency of complications and comorbidities.
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estimated to be 382 million.[1] The total number of people 
with diabetes is projected to rise from 382 million in 2013 
to 592 million by 2035.[1]

Eighty percent of people with DM live in low‑  and 
middle‑income counties like Nigeria.[1] DM is associated 

INTRODUCTION

Diabetes mellitus  (DM) is a chronic disease with an 
increasing burden, particularly in developing countries.[1] 
In 1995 it was estimated that there were 135 million people 
in the world with DM.[2] In 2006 the estimated number of 
people living with DM had increased to 246 million people 
worldwide.[2] Globally, the prevalence of DM in 2013 was 
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with considerable morbidity and mortality.[1] People with 
diabetes have higher mortality rates than those without 
diabetes.[3‑5] In many parts of Nigeria, where health‑care 
services and accessibility are poor, DM is associated with 
considerably higher levels of disease burden.[6]

The prevalence of DM among Nigerian adults has been 
increasing over time. A national survey carried out in 1997 
showed a prevalence rate of 2.2%.[7] In 1994, a study among 
urban adults in Jos metropolis revealed the prevalence of 
undiscovered DM to be 3.1%. By 2004, a second survey in Jos 
recorded a prevalence of 10.3%, while a 2003 survey in Port 
Harcourt recorded a standardized prevalence rate of 7.9%.[8] 
It is currently estimated that there are 3,055,000 adults aged 
20‑79 years living with DM in Nigeria. This figure is expected 
to increase to 6,113,000 by the year 2030.[9]

Besides the well‑recognized microvascular complications 
of diabetes, such as nephropathy and retinopathy, there is 
also a growing epidemic of macrovascular complications, 
including diseases of the coronary, carotid, and peripheral 
arteries.[10] Diabetes and its complications have 
significant social and economic impact on individuals, 
families, health systems, and countries.[11] This burden 
is not only related to the direct costs associated with 
the disease but also to indirect costs resulting from 
productivity losses. The productivity losses are due 
to patient disability resulting from complications and 
premature mortality, time spent by family members 
accompanying patients when seeking care, and intangible 
costs (psychological pain to the family and loved ones).[11] 
People with diabetes require at least two to three times 
the health‑care resources compared to people who do 
not have diabetes, and diabetes care may account for up 
to 15% of national health‑care budgets.[11]

Comorbidity, defined as the occurrence of one or 
more chronic conditions in the same person with 
an   indexed disease, occurs frequently among patients 
with diabetes.[12] Patients with diabetes may not only 
have diabetes‑related complications but may also have 
nondiabetes‑related comorbidities, such as hypertension, 
tuberculosis, and asthma.[6,12] In fact, the risk of tuberculosis 
is  three times higher among people with diabetes.[13] There 
is depressed immunological function in DM that might 
predispose a patient to infections such as tuberculosis, as 
cell‑mediated immunity plays a pivotal role.[13-15]

Comorbidity among patients with diabetes is associated 
with considerable health‑care consequences, and increases 
health‑care utilization and medical‑care costs.[16-20] 
The presence of coexisting morbidities may also affect 
treatment outcomes among diabetic patients.[14,18] Available 
data have revealed that not only will the number of patients 
with diabetes increase in the future, but also the number 
of diabetic patients with comorbidities.[18,14]

The increase in the number of patients with comorbidities 
may have important implications for integrated 
diabetes‑care programs in Nigeria. The number of 
comorbidities is  very important  in predicting the future 
health‑care utilization of patients with diabetes.[5,10]

The aim of this study was to assess the pattern of chronic 
diabetic complications and coexisting morbidities in 
patients attending the diabetic outpatient clinic of the 
Lagos University Teaching Hospital  (LUTH), and to 
determine the factors associated with these conditions.

MATERIALS AND METHODS

A cross‑sectional descriptive survey was carried out among 
patients attending the follow‑up diabetic clinic at LUTH 
during January‑March 2011 (both months inclusive). LUTH, 
a tertiary institution, is one of the main referral medical 
institutions in Lagos State, and sources of referral include 
private hospitals and primary and secondary health‑care 
facilities in the state.

LUTH has the leading high‑volume Diabetic Clinic in Lagos 
State and possibly in Nigeria, considering the population 
of Lagos State. By carrying out the study in a government 
hospital, we were able to ensure that we got perspectives/
data from different strata of the Nigerian population. 
Patients below 18 years, type 1 diabetic patients, and those 
who had been attending the clinic for less than 1 year were 
excluded from the study. Using a confidence interval (CI) 
of 95%, a margin of error of 5%, and an estimated 
prevalence of comorbidities among diabetic patients of 
50%, a minimum sample size of 384 was obtained. This 
was increased to 422 after accounting for a possible 
nonresponse rate of 10%.

A systematic random sampling method was carried out. 
Using the weekly patient registers, every second consenting 
and eligible patient was interviewed by two trained 
interviewers over a 3‑month period. Four hundred and 
twenty‑two eligible patients were selected and interviewed 
using pretested questionnaires administered by trained 
research assistants, after written informed consent was 
obtained.

The questionnaires elicited information on the 
sociodemographic characteristics of the patients such as 
the age, sex, marital status, and duration of diabetes. The 
duration of diabetes was estimated as the time between 
the diagnosis by a medical practitioner and the time 
of interview. Additionally, the questionnaires assessed 
information on the experience of symptoms and signs of 
complications and comorbidities of diabetes; these were 
provided as fixed questions (with possible answers “Yes” or 
“No”). The prior research on diabetes guided the inclusion 
of development of complications and comorbidities in the 
questionnaires.
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Ethical clearance was obtained from the Ethics and 
Research Committee of LUTH. The information on 
the complications and comorbidities of the patients 
was elicited verbally and validated using the case 
notes. Four hundred questionnaires were adequately 
filled and analyzed using    Epi Info statistical package 
version  3.5.1  developed by Centers for Disease Control 
and Prevention  (CDC) in Atlanta Georgia  (USA)., Simple 
frequency tables were constructed to show the proportion 
of coexisting morbidities and complications among the 
respondents. Bivariate analyses were carried out to assess 
the factors associated with some complications. P values 
of ≤ 0.05 were considered to be statistically significant.

Setting
The study was carried out at LUTH. LUTH is located in the 
Mushin Local Government Area of Lagos State. It occupies 92 
acres of land and is an over‑700‑bed facility, making it one 
of the largest teaching hospitals in Nigeria.[21] The hospital is 
one of the main referral medical institutions in the state. The 
endocrine, diabetes, and metabolism unit of the Department 
of Medicine runs two clinics for patients with DM. The 
estimated number of patients per week is about 120.

RESULTS

Of the 422 patients interviewed, 400 had complete data 
for analysis. The 22  patients who were excluded from 
analysis were those whose clinical case records were not 
available for validation of the information reported in 
the questionnaires. There were 247 (61.8%) females and 
153 (38.2%) males. Their age range was 25‑84 years, with 
a mean age of 37.5 ± 10.4 years. Most of the patients, that 
is, 197 patients (49.2%) were aged 40‑59 years. A majority 
of the patients, that is, 276 patients (69%) were married. 
More than one‑third 139 patients ( 34.8%)  of the patients 
had education below the secondary level. About a quarter 
of the patients, that is, 111 patients (27.9%) were engaged 
in unskilled types of occupation. The duration  of diagnosis 
of diabetes was less than 5 years in 136 (34%) of the study 
participants [Table 1].

Out of 400  patients, 88  (22%) had comorbidities, 
and the commonest was hypertension in 63  (71.6%). 
Sixty‑one  (15.3%) of the patients had diabetic 
complications. The majority of these had eye complications 
39  patients  ( 63.9%).   Other complications included 
neurological complications 10 (16.4%), renal complications 
6  patients  (9.8%), stroke 3  patients  (5%), peripheral 
arterial disease 2  patients  (3.3%), and ischemic heart 
disease (IHD) 1 patient (1.7%) [Table  2].

Bivariate analyses showed a statistically significant 
association between presence of diabetic complications 
and the duration of diabetes, marital status, and the 
presence of diabetic comorbidities [Table 3].

DISCUSSION

In this study, most of the patients (49.2%) who had DM 
were aged 40‑59 years. This is in keeping with the fact 
that the majority of the 382 million people with DM are 
within this age group.[1] This age group constitutes part 
of the work force of the nation. DM‑related morbidity 
and mortality in this age group reduce the productivity 
of the workforce and affects economic growth.[22] There 
is also an increase in expenditure in health care, which 
is diverted from essential investments for economic 
growth.[22] There is, therefore, a need to initiate and 
implement effective and evidence‑based intervention 
strategies for the prevention and early detection of DM, 
as well as for the appropriate management of DM and 
its complications.[23]

The commonest complication involved the eye, in 
39 (63.9%) of the patients in this study. Worku et al. in 
2008 reported a prevalence of visual disturbance of 33.8% 
in diabetic patients being followed up in a tertiary hospital 
in Addis Ababa, Ethiopia, while Ejigu et al. in 1997 reported 
a prevalence of 31.4% in another cohort of diabetic patients 
in a different referral hospital in Ethiopia.[24,25] Mbanya and 
Sobngwi studied the prevalence of diabetic complications 

Table 1: Sociodemographic characteristics of the 
respondents
Variable Frequency Percentage (%)

Gender n=400
Female 247 61.8
Male 153 38.2

Age (in years) n=400
20‑39 53 13.3
40‑59 197 39.2
≥60 150 37.5

Marital status n=400
Divorced/separated 26 6.4
Married 276 69
Single 19 1.8
Widowed 79 19.8

Employment status n=400
Employed 267 66.8
Unemployed 133 33.2

Employed n=267
Semiskilled 99 24.9
Unskilled 111 27.9
Skilled 57 14.3

Highest educational level n=400
No formal education 36 9
Primary education 103 25.8
Secondary education 104 26
Postsecondary education 157 39.2

Duration of diagnosis of DM (in years) n=400
0‑4 136 34
5‑9 108 27
10‑14 92 23
15 and above 64 16
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in Africa and reported that visual disturbance was present 
in 16‑55% of people with diabetes.[26]

The population in these studies included both type  1 
and type 2 patients. In this study the prevalence of visual 
disturbance was higher, and this could be because only 
type 2 patients were included in this study. Type 2 patients 
may present at the time of diagnosis with complications 
that could include visual disturbances. The age of the 
subjects, duration of diabetes, and glycemic control 
have been found to be the major determinants of visual 
disturbances.[22] These factors could also account for the 
differences in the prevalence of visual disturbances in 
the various studies. Presently, eye screening is not done 
routinely for all the patients attending the clinic.

The prevalence of peripheral neuropathy in this study 
was 10  (16.4%). Diabetic peripheral neuropathy is one 
of the most common complications of diabetes, occurring 
in 28‑55% of diabetic patients.[23] Abbas and Archibald[27] 
looked at published data regarding the diabetic foot 
in Africa encompassing the years 1960‑2003 and they 

reported a prevalence of peripheral neuropathy, which 
differed in various countries and ranged 4‑84%.

The frequency of symptoms of peripheral neuropathy varied 
between 9.5 and‑36.4% in a review by Sobgnwi et al. It is 
the main risk factor in the pathogenesis of foot ulceration 
in diabetic patients. Although neuropathy is often the 
initiating factor for foot ulceration, ischemia is critically 
important in determining healing.[23] Foot ulcerations have 
been associated with considerable long‑term disability 
from amputation and premature mortality.[27]

Nephropathy was reported in 6 (9.8%) of the subjects in 
this study. Diabetic nephropathy is emerging as a major 
cause of end‑stage renal disease  (ESRD) in sub‑Saharan 
Africa.[28] The prevalence of nephropathy reported by Worku 
et al. was 48 (15.7%), while Ejigu reported a prevalence of 
23.3%. Afifi et al. in Egypt[29] performed a 6‑year multiple 
cross‑sectional study between 1996 and 2001, investigating 
the prevalence of diabetic nephropathy. The prevalence 
of diabetic nephropathy gradually increased from 8.9% 
in 1996 to 14.5% in 2001. There is no doubt that diabetic 
nephropathy is assuming an increasingly important role as 
a cause of chronic kidney disease in Africa.[23]

In our study the most frequent macrovascular complication 
of diabetes was stroke  (4.95%), followed by peripheral 
arterial disease  (PAD)  (3.3%) and IHD  (1.7%). A  study 
carried out in Sudan reported that IHD (at 28%) was the 
most frequent macrovascular complication of diabetes, 
followed by PAD  (10%) and stroke  (5%).[30] In a study 
carried out in Tanzania, 4.4% of type 2 diabetic patients 
presented with stroke at diagnosis of diabetes.[31] In another 
study carried out in Zambia, out of 600 diabetic patients, 
Rolfe reported a 1.2% stroke rate.[32]

The prevalence of peripheral arterial disease varies 4.4‑28% 
and depends on the diagnostic criteria used (absence of 
pulse on clinical examination and/or Doppler evidence of 
vascular lesion).[23] IHD was considered to be rare in Africa 
two decades ago, yet is now regularly seen.[33] The rapid 
urbanization of communities across Africa, unhealthy diets, 
physical inactivity, smoking, and obesity have led to an 
increasing prevalence of macrovascular disease including 
IHD.[23,33]

IHD may be present at the clinical onset of diabetes in up 
to 5% of patients.[34] Type  2 diabetes is an independent 
risk factor for the development of IHD.[33] Due to autonomic 
neuropathy, DM patients may not feel pain. They may not 
present with symptoms of IHD such as central chest pain 
radiating to the arms, jaw, and neck. They may present 
with transient episodes of painless myocardial ischemia, 
silent myocardial infarction, arrhythmias, and sudden 
cardiac death.[33]

Hypertension is a common cardiovascular disease in 
Africans and carries high mortality and morbidity rates. 

Table 2: Presence and type of comorbidities/
complications
Variable Frequency Percentage (%)

Presence of comorbidities n=400
Yes 88 22
No 312 78

Type of comorbidities n=88
Hypertension 63 71.6
Tuberculosis 6 6.8
Asthma 4 4.5
Ulcer 4 4.5
Others 11 12.5

Presence of diabetic complications n=400
Yes 61 15.3
No 339 84.7

Type of complication n=61
Eye 39 63.9
Neurological 10 16.4
Renal 6 9.8
Stroke 3 5.0
Peripheral arterial disease 2 3.3
Ischemic heart disease 1 1.7

Table 3: Factors associated with diabetic 
complications
Factor Odds ratio 95% CI P value

Advancing  Age 0.97 0.93‑1.02 0.224
Unskilled worker 0.53 0.21‑1.41 0.206
Unemployed 1.49 0.57‑3.91 0.407
Increasing  Duration of DM 1.09 1.03‑1.64 0.003*
Presence of comorbidity 5.84 2.61‑13.10 0.000*
Female sex 0.67 0.29‑1.55 0.355
Currently married 0.33 0.13‑0.81 0.016*
Below secondary education 1.27 0.47‑3.39 0.637
*statistically significant <0.05, DM=Diabetes mellitus
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Hypertension and diabetes frequently coexist. The 
frequency of hypertension in the diabetic population is 
almost twice as compared to the nondiabetic general 
population.[34,35] In our study the prevalence of hypertension 
was 71.6%. This is higher than the reported prevalence 
rates of hypertension in Nigerians with DM, which range 
29‑40%.[36] The prevalence of  (24.9%) was reported by 
Worku et al. in their own diabetic subjects.

There is a considerable evidence for a higher prevalence of 
hypertension in diabetic persons.[25] The prevalence rate of 
hypertension among type 2 diabetics is higher than that of 
age‑ and sex‑matched patients without diabetes, ranging 
32‑82%.[3] The prevalence rate of hypertension was 70.4% 
in a study carried out in Morocco.[37]

The prevalence rate of hypertension reported in this 
study  (71.6%) among patients with type  2 diabetes is 
comparable to the 66.4% and 70.4% rates reported in 
the Cameroonian[38] and Moroccan diabetic populations, 
respectively. This prevalence rate is lower than the 82% 
prevalence rate reported in Afro‑Caribbean individuals 
living in the UK[39] and is much higher than the 32% and 
39% rates reported among diabetics in the Turkish and 
Taiwanese[40,41] populations, respectively. The explanation 
for differences in the frequency of each country could 
be due to different methods of surveillance, population 
characteristics, and ethnic variations.[38]

About 6.8% of our study subjects had tuberculosis (TB) 
as a comorbidity. Patients with diabetes have been shown 
to be at a higher risk of developing TB than those without 
diabetes.[42]

The incidence of TB is greatest among those with conditions 
impairing immunity, such as human immunodeficiency 
virus  (HIV) infection and diabetes. Diabetes may lead 
to increased susceptibility to TB due to its effects on 
phagocyte  (macrophage and lymphocyte) function. 
Diabetes is known to affect chemotaxis, phagocytosis, 
activation, and antigen presentation by phagocytes in 
response to Mycobacterium tuberculosis. This leads to a 
diminished ability of the body to contain the organism.[13]

A recent study showed that countries that saw an increase 
in diabetes prevalence also had a significant increase in the 
number of people with TB.[43] Several studies have looked 
at the association between diabetes and TB in developed 
countries and found that people with diabetes are around 
2.5 times more likely to develop TB.[44‑48] A recent review 
showed that when people with diabetes were screened for 
tuberculosis, more people were found to have previously 
undiagnosed TB than in the general population.[46] 

People with diabetes who have adequate glucose control 
are less likely to develop TB.[42] In addition, TB treatment 
leads to decreasing blood glucose levels, suggesting that 
the integrated management of TB in people with high blood 

glucose could lead to better diabetes control.[42] Screening 
for TB in people with diabetes and screening for diabetes 
in people with TB could offer opportunities to increase 
detection and prevent diabetes or TB‑related complications.

In this study, the prevalence of asthma in type 2 diabetes 
was found to be 4.5%. A study by Ehrlich et al. in California 
found that the incidence of asthma was greater in those 
with a diagnosis of diabetes than in those without 
diabetes.[49] This increased risk may be a consequence 
of declining lung function in patients with diabetes.[49] 
Decrements in the lung function of patients with diabetes 
are believed to be due to biochemical alterations in the 
connective tissue constituents of the lung, particularly 
collagen and elastin, as well as microangiopathy due 
to the nonenzymatic glycosylation of proteins induced 
by chronic hyperglycemia.[49,50] There are also reduced 
pulmonary elastic recoil and inflammatory changes in 
the lungs.[50]

The factors associated with having diabetic complications 
include having comorbidities, increasing duration of 
diabetes, and being currently married. Worku et al. also 
found that the longer the duration of DM, the more frequent 
was the occurrence of the complications. A  DM patient 
with a coexisting morbidity is 5.84  times more likely to 
have a complication of diabetes. The risk of complications 
and comorbidities is related to glycemia.[51,52] Poor 
glycemic control is associated with an increasing risk of 
complications and comorbidities.

In this study, being married reduces the chances of 
having complications, compared to those who are single/
separated/divorced/widowed. In a study carried out in 
the US, unmarried persons were more likely than married 
persons to have poor glycemic control.[53] When glycemic 
control is poor, diabetes imposes additional burdensome 
care requirements, health‑care costs, and high risk of 
disabling complications.[52]

Limitation of the study
A limitation of the present study is that we could not 
assess whether the complications of diabetes were as a 
result of comorbid conditions or were not. However, this 
would be a common weakness of any study evaluating the 
complications and comorbidities among diabetic patients 
in our setting.

CONCLUSION AND RECOMMENDATION

The frequency of diabetic complications and comorbidities 
is quite high in the patients studied. There is a need to 
improve the standard of care of patients and to ensure 
optimal blood glucose control. This will go a long way in 
reducing the frequency of complications and comorbidities. 
Presently eye screening is not done routinely for all the 
patients attending the clinic. Early eye examination at 
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both the first presentation of elevated blood glucose and 
periodically is of utmost importance.

Early diagnosis of peripheral neuropathy and the education 
of diabetic patients on appropriate foot care may also go 
a long way in reducing the prevalence of foot ulceration 
and amputation. The establishment of foot clinics may lead 
to a reduction in major amputations, as seen in Western 
countries. The design and implementation of strategies for 
an appropriate population‑based prevention program and 
early diagnosis of DM should be made a public health and 
economic priority.
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