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ABSTRACT 
 

Background: Type 2 diabetes mellitus is a multi-factoral medical condition that aggregates in the 
family and has implications for family health. Research analyses of determinants of type 2 diabetes 
mellitus have demonstrated the interactions and clustering of family biosocial factors in its 
epidemiology.  
Aim: To determine the prevalence of type 2 diabetes mellitus and describe the associated family 
biosocial factors in ambulatory adult type 2 diabetic Nigerians in a primary care clinic in South-
eastern Nigeria.  
Study Design: This was a cross-sectional study. Seven hundred and fifty patients were screened 
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for diabetes mellitus and thirty five of them who had diabetes mellitus were age and sex matched 
with thirty five non-diabetic, non-hypertensive patients for the determination of the association with 
family biosocial factors. 
Place and Duration of Study: The study was carried out at a primary care clinic in Umuahia, 
South-eastern Nigeria in May 2011.   
Methodology: Data on family biosocial factors were obtained using pretested, structured and 
interviewer-administered questionnaire. Diabetes mellitus was defined using American Diabetes 
Association criterion.  
Results: The prevalence of type 2 diabetes mellitus was 4.7%. Eleven (1.5%) of the diabetic 
patients were newly diagnosed in the hospital. There were fourteen (40.0%) males and twenty one 
(60.0%) females with sex ratio of 1:1.5. The age ranged from 28-82 years with mean age of 
47±11.2 years. The middle aged adults were predominantly affected. Family biosocial factors 
significantly associated with type 2 diabetes were family history of hypertension (P=.006) and 
diabetes mellitus (P=.048). A significantly higher proportion of the diabetic patients had family 
history of hypertension compared to the non-diabetic and non-hypertensive subjects. The diabetic 
patients were one and half times more likely to have family history of hypertension compared to 
their non-diabetic and non-hypertensive counterparts.  
Conclusion: The study has shown the prevalence of type 2 diabetes mellitus with predilection for 
middle aged adult Nigerians. The associated family biosocial factors were family history of 
hypertension and diabetes mellitus. Screening adult Nigerians with family history of hypertension 
and diabetes mellitus for diabetes mellitus is recommended in primary care setting for family-
centred preventive care.  
 

 
Keywords: Adult Nigerians; family biosocial factors; prevalence; primary care; type 2 diabetes. 
 

1. INTRODUCTION 

 

Diabetes mellitus (DM) is a global clinical and 
family health problem [1-3]. The increasing 
burden of type 2 diabetes mellitus (T2DM) is 
gaining a worldwide attention as an important 
risk factor for premature death from non-
communicable disease in families [2,4,5]. It is a 
multi-dimensional medical condition that requires 
significant participation of patients and members 
of family in the process of care [2,6,7] and  
impacts on every facets of quality of life of the 
affected persons and their families and places 
huge burden on personal, family and national 
economies [8-10].  

 

The prevalence of T2DM has been reported to 
vary between different populations [11,12].  
Research studies have demonstrated that T2DM 
is relentlessly increasing worldwide affecting 
economically affluent nations and is gradually 
creeping and afflicting developing countries    
[13-16]. The global burden of DM in 2013 by 
International Diabetic Federation was estimated 
at 382 million with predicted rise to 592 million in 
2035 compared to world prevalence of 366 
million in 2011 and predicted increase to 540 
million in 2035 with predilection for developing 
countries [13]. In sub-Saharan Africa, T2DM 
constitutes an important clinical and public health 

problem and affected 19 million people with 
predicted rise to 41.5 million by 2035 [13]. In a 
systematic review of prevalence of T2DM in sub-
Saharan Africa from 1999-2011, the reported 
prevalence ranged from 1% in rural Uganda to 
12% in urban Kenya [14]. In Northern Africa, 
systematic review of prevalence of T2DM 
reported prevalence range of 2.6% in rural 
Sudan to 20.0% in urban Egypt [15].   

 

In Nigerian Africa, the national prevalence of 
T2DM was estimated at 2.2% by the Expert 
Committee on non-communicable diseases in 
1997 with highest prevalence of 7% in Lagos 
Island and 0.5% in Mangu, Plateau state [16]. 
However, the International Diabetes Federation 
reported a prevalence of 4.99 in 2013 diabetic 
atlas with recorded 3921500 cases of DM in 
Nigeria [13]. In a systematic review of literature 
on the prevalence of DM in Nigeria, Abubakari et 
al. reported the prevalence of T2DM of 1.65% in 
1985 and increased to 6.8% in the year 2000 
[17]. The regional prevalence of T2DM in Nigeria 
has been reportedly variable across different 
parts of the country which could be a reflection of 
cultural, tribal and food values and lifestyles. The 
prevalence of T2DM of 2% was reported in semi-
urban community in Zaria, northern Nigeria,[18]  
7% was reported in Port Harcourt, South-south, 
Nigeria, [19] 5% was reported in family practice 



 
 
 
 

Iloh et al.; BJMMR, 9(3): 1-12, 2015; Article no.BJMMR.18783 
 
 

 
3 
 

setting in South-west, Nigeria, [2] 6.5% was 
reported in Calabar, South-south, Nigeria, [20] 
4.6% was reported in a multicenter study by 
Diabcare Nigerian Study Group, [10] and 3.6% 
was reported in Abia state non-communicable 
diseases survey [21]. The prevalence of T2DM 
has been reported in cross sections of Nigerians: 
Among the obese patients in rural, semi-urban 
and urban adult Nigerians, the reported 
prevalence values of T2DM were 3.9%, [22]  
3.4% [23] and 15.1% [24] respectively. The 
prevalence of T2DM of 7.1% was reported 
among abdominally obese adult Nigerians in a 
rural hospital in South-east, Nigeria [25] 23.6% 
[26] was reported among geriatric Nigerians with 
essential hypertension in a primary care clinic in 
Umuahia, South-east Nigeria and 8.7% was 
reported among geriatric Nigerians in a rural 
hospital in Imo state, South-east Nigeria [27]. 
More so, T2DM constituted 7.4% of emergency 
hospitalizations in a rural hospital in South-east 
Nigeria [28] and  risk factors of T2DM have also 
been reported in Nigeria and among pre-diabetic 
Nigerians with essential hypertension in primary 
care clinic in south-east Nigeria [29,30] and 
20.9% of T2DM reportedly co-occurred with 
hypertension in rural communities of South-east 
Nigeria [31].       

 

It has been documented that every year new 
cases of T2DM are added to the global burden of 
diabetes mellitus with the figure rising annually 
[13]. However, the consequences of alarming 
epidemics of T2DM and its attendant burden on 
the lean resources of Nigerian families need to 
be addressed urgently in order to reduce the 
emergence of diabetes mellitus among members 
of the family. The significance of family biosocial 
risk factors as important tool for diagnosis in 
medical genetics is a critical element in risk 
assessment for many genetic conditions such as 
T2DM [3,32]. Research studies on the 
association between T2DM and family bio-social 
factors in primary care settings in Nigeria are 
nonexistent.  Identification of family bio-social 
factors associated with T2DM avails great 
opportunity for health promotion and 
maintenance particularly in primary care settings 
in resource-poor environment where health care 
seeking behaviour and utilization are largely 
driven by the need for curative services rather 
than the imperative for preventive care [33,34]. It 
is against this premise that the authors were 
motivated to study the prevalence and 
associated family biosocial factors of T2DM in a 
cross section of ambulatory adult Nigerians in a 
primary care clinic in South-eastern Nigeria. 

2. MATERIALS AND METHODS  
 
2.1 Study Design  
 
This was a cross sectional study carried out in 
May 2011 at the primary care clinic of Federal 
Medical Centre, Umuahia, Nigeria. Seven 
hundred and fifty adult patients were screened 
for T2DM using American Diabetes Association 
criterion, [35] thirty-five(35) patients who had 
fasting plasma glucose ≥ 126 mg/dL or 
documented use of antidiabetic medications in a 
previously diagnosed person with T2DM were 
age and sex matched with 35 non-diabetic 
patients. The age group frequency matching was 
used. The study didn’t employ apriori separate 
control group. However, authors controlled for 
the participants with family biosocial factors of 
T2DM using those who were non-diabetic within 
the study population. The researchers adopted 
this study design to describe the associated 
family biosocial factors.  
 

2.2 Study Setting 
 
The study was carried out at Federal Medical 
Centre, Umuahia which is located in the capital 
of Abia state, South-east Nigeria. Abia state is 
endowed with luxuriant agricultural and mineral 
resources with supply of professional, skilled, 
semi-skilled and unskilled manpower. Until 
recently, Umuahia, the capital city has witnessed 
an upsurge in the number of junk food 
restaurants, banks, hotels, schools, markets, and 
industries, in addition to the changing 
demographic geography, nutritional and social 
lifestyles.    
 
2.3 Inclusion and Exclusion Criteria 
 
The inclusion criteria were adult Nigerian patients 
who gave consent for the study and were aged ≥ 
18 years. The exclusion criteria were critically ill 
patients, pregnant diabetics (gestational 
diabetes) and patients with type 1 diabetes 
mellitus.  
 

2.4 Sample Size Estimation and Sampling 
Technique  

 
Sample size estimation was determined using 
the formula [36] N=Z

2
pq/d

2
 where N=Minimum 

sample size, Z=Standard normal deviation 
usually set at 1.96 which corresponds to 95% 
confidence interval, P=Proportion of the 
population estimated to have a particular 
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characteristic. Proportion was taken from the 
prevalence of T2DM in a family practice 
population in Ife, Western Nigeria 2] = 5.0% 
(0.05). q=1.0 - p=1.0- 0.05=0.95, d=degree of 
accuracy set at 0.05. Hence N= (1.96)2 x 
0.05x0.95/ (0.05)

2
. This gave N=73. However, 

750 adult patients were screened for diabetes 
mellitus and 35 patients who had diabetes 
mellitus were age and sex matched with 35 non-
diabetic and non-hypertensive patients in order 
to study associated family biosocial factors.  
 
Every adult patient who registered to see the 
clinicians on each consulting day during the 
study period and who met the inclusion criteria 
was consecutively recruited. This sampling 
technique was conveniently chosen by the 
authors and those participants selected were 
likely to be representative of the study 
population.    
 

2.5 Diagnostic Procedure for Diabetes 
Mellitus 

 
The plasma glucose was determined after an 
overnight fast between 8.00 hours to 10.00 hours 
using venous plasma by glucose oxidase method 
[37]. A repeat fasting plasma glucose was done 
for those who had abnormal fasting plasma 
glucose test result on the next scheduled clinic 
visit.  
 

2.6 Diagnostic Criterion for Diabetes 
Mellitus 

 
Diabetes mellitus was defined based on fasting 
venous plasma glucose of ≥126 mg/dL which 
was confirmed by a repeat test on second clinic 
visit or current use of anti-diabetic medications 
[35,38]. 
 

2.7 Methods 
 
The research tool was adapted from the generic 
WHO-STEPwise instrument approach for  
chronic non-communicable diseases risk factors 
[39] and was modified to suit Nigerian 
environment through robust review of relevant 
literature [2,3,6,7,17,19,21,40]. The family 
biosocial variables studied were type of 
marriage, family size, type of household family 
and family histories of cardiovascular and 
metabolic conditions such as hypertension, 
diabetes mellitus and stroke;  family dietary salt, 
fruits and vegetables consumptions during meal 
times and type of oils used in household meal 

preparations [40]. The family history of 
hypertension, diabetes mellitus and stroke was 
coded as yes or no for the presence or absence 
of hypertension, diabetes mellitus and stroke in 
any of the first, second or third degree generation 
family members respectively [40].  
 
The family dietary factors of fruits and vegetables 
consumption were evaluated by asking how 
many days in the previous 7 days did the family 
eat fruits and vegetables [34,37,40]. The dietary 
responses were graded into: never/rarely (<3 
servings/ week) and oftentimes (≥3 servings/ 
week). Those who had ≥3 servings/week had 
adequate dietary fruits intake while those who 
had <3 servings/ week had inadequate dietary 
fruits and vegetables consumption respectively. 
The question on dietary salt was evaluated by 
inquiring whether the family added raw table salt 
in addition to the one used to cook meals during 
meal times. The dietary salt consumption 
responses were coded yes or no. The question 
on family dietary use of oils was got by inquiring 
in the previous 7 days the type of oils used in 
household meal preparations. The information on 
family dietary measurements was based on 
previous 7 days dietary recall method. This 
method was expected to give required 
information on family dietary assessment based 
on the feasibility in Nigerian socio-family context 
[34,37,40,41].  
 

2.8 Operational Definitions 
 
Bio-social  risk factors of type 2 diabetes mellitus 
refer to antecedent condition(s) whose presence 
is(are) positively associated with an increased 
probability that diabetes mellitus will develop 
later [37,40]. Family history of primary cardio-
metabolic diseases such as hypertension, 
diabetes mellitus, and stroke refers to previous 
information on the occurrence of hypertension, 
diabetes mellitus, and stroke events in any of the 
first, second or third degree generation family 
members who were dead or alive made by a 
health professional.  
 
The bio-social risk factors studied were the 
traditional non-constitutional dietary factors of 
consumption of dietary salt, fruits, vegetables 
and type of household cooking oils and 
constitutional factors of family history of 
hypertension, diabetes mellitus and stroke 
events. Family refers to two parents and their 
child(ren) or single parent family made of either 
parent or their child(ren). Household family in 
Nigerian family demographic geography refers to 
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a number of persons eating from the same pot. 
Primary care refers to the care provided by 
physicians specifically trained for comprehensive 
first contact and continuing care for 
undifferentiated patients including early 
detection, management of the patient, health 
promotion and maintenance. Proband or 
consultand refers to the index patient who 
presented in the clinic for family case study and 
investigations [40]. 
 

2.9 Statistics  
 
Analysis of the data was done using software 
Statistical Package for Social Sciences (SPSS) 
version 13.0, Microsoft Coperation Inc. Chicago, 
IL, USA. Univariate frequency table distributions 
were employed where appropriate and bivariate 
cross tabulations to identify important 
associations between variables were done using 
Chi-square statistics. Odds ratio(OR) and 
measure of risk analysis using logistic regression 
at 95% confidence limit was restricted to the 
variables that were statistically significant at 
bivariate Chi-square analyses. A P-value of <.05 
was considered statistically significant. 
 

3. RESULTS  
 
Seven hundred and fifty adult patients were 
screened for diabetes mellitus; thirty five of them 

had diabetes mellitus with prevalence of 4.7%.  
The age of the patients who had diabetes 
mellitus ranged from 28 years to 82 years with 
mean age of 47±11.2 years. There were fourteen 
(40.0%) males and twenty one (60.0%) females 
with male to female ratio of 1:1.5 Table 1. 
        
Bivariate analysis of the family biosocial factors 
as related to T2DM showed that family history of 
hypertension (x2=6.77, P= .006) and diabetes 
mellitus (x

2
=4.62, P=.048) were statistically 

significant while other family biosocial variables 
were not statistically significant Table 2.   
 
Bivariate analysis of family dietary factors as 
related to T2DM showed that none of the family 
dietary factors was statistically significant      
Table 3. 
 
On logistic regression analysis of the statistically 
significant family variables at bivariate Chi-
square analysis, family history of hypertension 
remained statistically significant Table 4. A 
significantly higher proportion of the T2DM 
patients had family history of hypertension 
compared to the non-diabetic and non-
hypertensive subjects (OR=1.92, CI=0.365 - 
1.801, P-value=.041). The T2DM patients were 
one and half times more likely to have family 
history of hypertension compared to the non-
diabetic and non-hypertensive counterparts.  

 
Table 1. Distribution of the study participants who had T2DM by age and sex 

 
Parameter 

Age (group) (years)                             Male number (%)                                      Female number (%)                                      
18 – 39 2(14.3)                                           4(19.0) 
40 - 60 7(50.0) 10(47.7) 
>60 5(35.7) 7(33.3)   

21(100.0) Total     14(100.0) 
 

Table 2. Family biosocial factors as related to T2DM among the study participants 
 

Variables   Type 2 diabetes mellitus x2            P-value 
 Yes number (%)  No number (%)      

Type of marriage 
Monogamous 
Polygamous 

 
29(82.9) 
6(17.1) 

 
26(74.3) 
9(25.7) 

 
 
2.06 

 
 
.491 

Type of household family 
Nuclear household family       
Extended household family    

 
33(94.3)  
2(5.7)                          

 
31(88.6) 
4(11.4)                 

 
 
4.13 

 
 
.705 

Family size 
1 - 4         
>4 

 
28(80.0)  
7(20.0) 

 
 30(85.7) 
 5(14.3) 

 
 
3.15 

 
 
.097 

Family history of 
hypertension 
Yes   

 
28(80.0) 
7(20.0)                            

 
17(48.6) 
18(51.4)             

 
 
6.77          

 
 
.006*            
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Variables   Type 2 diabetes mellitus x
2 
           P-value 

 Yes number (%)  No number (%)      
No 
Family history of diabetes 
mellitus 
Yes 
No                                                     

 
 
19(54.3)  
16(45.7)                                                            

 
 

11(31.4)  
24(68.6)                                   

 
 
 
5.62         

 
 
 
.048*               

Family history of stroke 
Yes 
No   

 
9(25.7)   
26(74.3)                               

 
4(11.4) 
31(88.6)             

 
 
3.33        

 
 
.120 

             
Table 3. Family dietary factors as related to T2DM among the study participants 

 
Variables Type 2 diabetes mellitus x

2
 P-value 

Yes number (%)                         No number (%)    
Family dietary consumption of 
vegetables 
Adequate 
Inadequate 

 
 
33 (94.3)                             
2(5.7) 

 
 
30(85.7) 
5(14.3)             

 
 
 
2.09             

 
 
 
.303 

Family dietary consumption of 
fruits 
Adequate                        
Inadequate 

 
 
11(31.4) 
24(68.6)                                                            

 
 
8(22.9) 
27(77.1)             

 
 
 
3.11             

 
 
 

  .085 
Family dietary use of raw salt 
Yes 
No  

 
9(25.7)  
26(74.3)                                                               

 
13(37.1) 
22(62.9)           

 
 
4.08            

 
 
.394 

Family dietary consumption of 
oils 
Saturated  
Unsaturated     

 
 
27(77.1) 
8(22.9) 

 
 
32(91.4) 
3(8.6)               

 
 
 
4.69           

 
 
 
.290      

 
Table 4. Logistic regression analysis of significant family variables 

 
Family variables                            Odds ratio   Confidence intervals (95%) P-value 
Family history of hypertension 
No                                       
Yes                                      

  1.0 
  1.92                       

 
0.365 – 1.801                             

 
0.041* 

Family history of diabetes mellitus 
No 
Yes   

1.0 
1.07                     

 
0.219 – 2.130                                  

             
0.053 

Remark: *Significant 
 

4. DISCUSSION 
 
The prevalence of T2DM in this study of  4.7%  is 
more than national prevalence of 2.2% reported 
in 1997 non-communicable disease survey in 
Nigeria [16], 3.6% reported in Abia state non-
communicable diseases survey [21] and 4.6% 
reported in a multicentre study by Diabcare 
Nigeria Study Group [10] but is within 1-12% 
reported in systematic review of published 
studies on T2DM for sub-Saharan Africa [14],  
2.6 - 20.0% reported in Northern Africa[15] and 
1.65-6.8% reported for Nigerian Africa [17].  
However, the prevalence in this study is lower 
than 4.99% estimated for Nigeria by International 

Diabetes Federation in 2013 [13], 5.0% reported 
in a family practice clinic in Ife, South-west 
Nigeria, 7% reported in Port Harcourt, South-
south Nigeria, 6.5% reported in Calabar, South-
south Nigeria and reports from other countries 
such as 23.7% in Saudi Arabia [42] and 57.4% in 
India [43]. The findings of this study has 
corroborated the reports in Nigeria and other 
parts of the world on the burden of T2DM with 
implications for family health [3,10,13,19]. The 
prevalence of T2DM in this study could be 
attributed to cardio-metabolic variables in the 
family particularly in urban Nigerian setting with 
rapidly changing family ecology and dynamics 
[40,44,45]. This is related to lifestyle changes 
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characterized by physical inactivity, overweight, 
obesity in addition to socio-technological and 
environmental factors which predispose to type 2 
diabetes mellitus [25,34,37]. With diverse family 
structure and function in Nigeria [44,45] 
combined with varying family health challenges, 
the family factors that promote the emergence of 
T2DM has implications for family oriented care 
which has been acclaimed as the cornerstone for 
patient centred care [33,46]. This study has 
highlighted the need and opportunity for 
stakeholders in Nigerian health delivery system 
to develop an integrated family centred 
approaches and responses for early detection of 
diabetes mellitus among family members since 
prevention of diabetes in the family is better and 
cheaper than its treatment. 
 

Eleven (1.5%) of diabetic patients in this study 
were newly diagnosed. This finding is lower than 
the prevalence of newly diagnosed T2DM of 
2.8% reported in Port Harcourt South-south 
Nigeria, [19] 7% reported in Calabar, South-
south Nigeria [20] and reports from other parts of 
the world like United States of America (3%) [47].  
Despite the varied family and transitional factors 
in the epidemiology of T2DM in Nigeria, 
dedicated action from committed individuals and 
groups are required for the conducive interplay of 
relevant  factors to prevent and control diabetes 
mellitus in the family. This study therefore 
provide an additional evidence of the burden of  
newly diagnosed T2DM and is a reflection of 
inadequate preventive health seeking behaviour 
and poor performing health system particularly in 
primary care delivery system in the resource-
constrained environment of the sub-region.   
 

The age group that had the greatest burden of 
T2DM in this study was the middle age adults.  
This finding is in accordance with the report by 
International Diabetes Federation that in low and 
middle income countries (LMIC), more persons 
under the age of 60 years have T2DM compared 
to the high income countries where a growing 
population of persons over the age of 60 years 
makes up the largest proportion of diabetes 
mellitus [13]. Although T2DM was previously 
described as the disease of the elderly but recent 
evidence showed that young adult and middle 
age group are affected especially in high risk 
populations [48] and onset time of T2DM can 
occur up to 4-7 years before clinical diagnoses  
are made even in high income countries [49].  
However, because of the limited and strained 
health resources in low and middle income 
countries like Nigeria, most of the patients were 
diagnosed with T2DM only after they have overt 

symptoms and complications. Primary care 
clinicians in the study area should therefore be 
aware of this subtlety and strived to detect high 
risk persons for T2DM through optimal use of 
clinical methods for appropriate family-oriented 
health information, education, and counselling 
and health promotion. This is one of the ways 
that middle age Nigerians will benefits from 
longevity devoid of diabetes morbidities reported 
in advanced nations of the world. 
 

This study has shown that family history of 
hypertension was associated with type 2 
diabetes mellitus. The finding of this study has 
buttressed the reports from previous studies in 
Nigeria [19,50-52] and other parts of the world 
[53,54]. This could be a reflection of the fact  that 
hypertension is the principal risk factor for cardio-
metabolic disease and a gateway to 
cardiovascular disease which is the most 
common non-communicable disease in Nigeria 
[16,21,40]. In addition, hypertension and T2DM 
are component defining criteria of the umbrella 
syndrome called metabolic syndrome [51,52]. It 
is therefore possible that the expression of each 
cardio-metabolic risk factor is under genetic 
control and influence with intersection and 
interjection of different socio-behavioural and 
environmental exposures that predispose to 
dysmetabolic conditions. The family history of 
hypertension therefore points to a common 
predisposition and promotional socio-behavioural 
and genetic factors which are shared by 
hypertension and T2DM [53,54]. Exploring family 
history of hypertension during clinical encounter 
is therefore a primary care imperative especially 
in resource-poor setting where there are limited 
options for healthy living. Although family history 
of hypertension is a relatively simple tool for 
targeted screening and interventions for people 
at risk of metabolic decompensation but family 
history determination is underutilized particularly 
in primary care practice in resource-poor 
environment. However, control of hypertension in 
the family can be achieved successfully through 
primary and secondary prevention but the 
ultimate goal in general is primary prevention 
aimed at reducing the onset of T2DM through 
high risk interventions to avert the attainment of 
blood pressure at which institution of medication 
would be considered and co-occurrence of T2DM 
inevitable. 
 

This study has demonstrated the relevance of 
family history of diabetes mellitus. The finding of 
this study is in consonance with previous studies 
in Nigeria [19,50] and other parts of the world like 
Ethiopia, [55] Spain, [56] Greece, [57] Turkey, 
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[58] and United States of America [3,47].  
Research studies have shown the relevance of 
genetics and lifestyle factors in the development 
of T2DM [59-61]. These lifestyle practices that 
predispose to T2DM tend to develop in the family 
[62,63]. The clustering and maintenance of the 
risk factors of T2DM in the family is inevitable 
especially in family setting where members of the 
family share similar lifestyle practices like 
unhealthy diet, physical inactivity, alcohol 
consumption among others. The family history of 
T2DM is therefore relevant for identifying 
persons at increased risk of diabetes mellitus 
with the risk predilection varying with having one 
or two parents or relatives with diabetes mellitus 
[64,65]. Although, not every person with family 
history of T2DM develops type 2 diabetes but 
their chances of developing T2DM are high 
[19,66]. Screening adult Nigerians with 
immutable family history of T2DM during clinical 
encounter is very pertinent in primary care 
practice as the metabolic derangement and 
damage even starts before the diagnosis is 
made.  This research study therefore informs the 
need for primary care based screening for family 
history of diabetes mellitus as part of bio-socio-
environmental risk factor evaluation of adult 
Nigerians for preliminary determination of the 
need for prophylactic or therapeutic lifestyle 
practices that will help to establish a culture of 
healthy living in the family.   
 
A significantly higher proportion of the T2DM 
patients had family history of hypertension 
compared to the non-diabetic and non-
hypertensive subjects. This finding is in 
agreement with other reports on the relevance of 
family history of hypertension as a significant risk 
factor for emergence of T2DM [19,42,43,51,52, 
60]. This relationship could be due to the 
influence of heredity [66] and the genetic 
contribution involves multiple genes with variable 
familial penetrance and expressions. However, 
apart from genetic predilection, other family 
socio-behavioural factors are contributory. 
Although not every patient with family history of 
hypertension develops T2DM but their chances 
are high. Thus, as the burden of hypertension 
increases globally so will the family history of 
hypertension and invariably T2DM. With the 
changing lifestyle in the family particularly in the 
study area, the presence of family history of 
hypertension during clinical encounter should 
provide a guide for screening for T2DM and can 
help tailor health education messages to family 
lifestyle modifications and health promotion. 
 

4.1 Study Implications 
 
Type 2 diabetes mellitus is a polyfactoral 
metabolic condition that tends to aggregate in 
families and cluster in persons with constitutional 
and non-constitutional cardio-metabolic risk 
factors. As the lifestyle of Nigerian families 
continues to change as a result of socio-
economic transition and demographic 
geography, the prevalence of T2DM is expected 
to increase with implications for family health. 
Family health is a reflection of family lifestyle 
practices and unhealthy family lifestyle is a risk 
factor for cardio-metabolic disease such as 
T2DM. With the rising prevalence of T2DM in 
Nigeria, a feasible primary care approach on 
early detection of T2DM in the families which will 
ensure effective family-centred healthcare 
delivery at effective and efficient cost. Since 
families are important recipients of health-related 
information and messages on diabetes mellitus 
and sources of motivation for family members 
concerning health promotion practices for T2DM, 
the role of family factors on the epidemiology of 
T2DM need to be explored in resource-poor 
Nigerian family environment. Research analyses 
of determinants of T2DM have shown that 
targeting family factors is one of the cornerstones 
for the prevention of T2DM and that family with 
favourable bio-social advantage have a greater 
health awareness culminating in better risk 
reduction practices that could predispose to 
T2DM. Screening vulnerable families for T2DM is 
an important health care challenge that should 
be embraced particularly in primary care practice 
in Nigeria.  
 

4.2 Limitations of the Study 
 
The authors recognized the following limitations 
of the study. The information was collected from 
the consultan result findings of this study are 
subject to information bias. Obtaining information 
from the consult and also made it difficult to 
study other family variables such as family 
physical activity, body mass index among others. 
The limitation imposed by the cross sectional 
study design is also recognized and this 
limitation didn’t allow for the evaluation of the 
direct effects of predictor family biosocial 
variables on type 2 diabetes mellitus and vice 
versa. The cross sectional design allowed only 
establishment of an association between 
dependent and independent variables. Further 
longitudinal studies to explore the interactions as 
well as studies to unravel the clinical relevance of 
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family biosocial variables in the study area are 
advocated.  
 

5. CONCLUSION 
 
The study has shown the prevalence of T2DM 
with predilection for middle age adult Nigerians. 
The associated family biosocial factors were 
family history of hypertension and diabetes 
mellitus. Screening adult Nigerians with family 
history of hypertension and diabetes mellitus for 
diabetes mellitus is recommended in primary 
care practice for early commencement of family 
centred preventive care.  
 

CONSENT 
 
All authors declare that ‘written informed consent 
was also obtained from respondents included in 
the study.  
 

ETHICAL APPROVAL 
 
Ethical certificate was obtained from the Ethics 
Committee of the hospital.  
 

COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 
 

REFERENCES 
 
1. Ginter E, Simko V. Type 2 diabetes 

mellitus, pandemic in 21st century. Adv Exp 
Med Biol. 2012;771:42-50. 

2. Oyegbade OO, Abioye-Kuteyi EA, 
Kolawole BA, Ezeoma IT, Bello IS. 
Screening for diabetes mellitus in a 
Nigerian family practice population. S A 
Fam Pract. 2007;49:15. 

3. Annis AM, Caulder MS, Cook ML, 
Duquette D. Family history, diabetes and 
other demographic and risk factors among 
participants of the national health and 
nutrition examination survey 1999-2002. 
Prev Chronic Dis. 2005;2:A19.  

4. Ogbera AO, Chinenye S, Onyekwere A, 
Fasanmade O. Prognostic indices of 
diabetes mellitus mortality. Ethnicity and 
Disease. 2007;17:721-725. 

5. Eregie A, Unadike BC. Common causes of 
morbidity and mortality amongst diabetic 
admissions at the University of Benin 
Teaching Hospital, Benin City, Nigeria. Pak 
J Med Res. 2010;49:89-93. 

6. Iloh GUP, Ofoedu JN, Njoku PU, Amadi 
AN, Godswill-Uko EU. Blood glucose 
control and medication adherence among 
adult type 2 diabetic nigerians attending a 
primary care clinic in under-resourced 
environment of eastern Nigeria. North Am 
J Med Sci. 2012;4:310-315. 

7. Iloh GUP, Okafor GOC, Amadi AN, Ebirim 
CIC. A cross-sectional study of adherence 
to lifestyle modifications among ambulatory 
type 2 diabetic Nigerians in a resource-
poor setting of a primary care clinic in 
Eastern Nigeria. International Journal of 
Tropical Disease and Health. 2015;8:113-
123. 

8. Alhowaswaish AK. Economic costs of 
diabetes in Saudi Arabia. J Fam 
Community Med. 2013;20:1-7. 

9. Price C. Epidemiological trends and 
difficulties of care delivery on the African 
continent-a South African perspective. 
Africa Health. 2004;12-15. 

10. Uloko AE, Ofoegbu EN, Chinenye S, 
Fasanmade OA, Fansamade AA, Ogbera 
AO, et al. Profile of Nigerians with diabetes 
mellitus-Diabcare Nigeria Study Group 
(2008): Results of a multicenter study. 
Indian J Endocrinol Metab. 2012;6:558-
564. 

11. Wild S, Roglic G, Green A, Sicree R, King 
H. Global prevalence of diabetes: 
Estimates for the year 2000 and 
projections for 2030. Diabetes Care. 2004; 
27:1047-1053. 

12. Levitt NS. Diabetes in Africa: 
Epidemiology, management and 
healthcare challenges. Heart. 2008;94: 
1376-1382. 

13. International Diabetes Federation. IDF. 
Diabetes Atlas 6

th
 edition. Brussels, 

Belgium, International Diabetes 
Federation; 2013. 

14. Hall V, Thomsen RW, Henriksen O, Lohse 
N. Diabetes in sub-Saharan Africa 1999-
2011: Epidemiology and public health 
implications. A systematic review. BMC 
Public Health. 2011;11:564. 

15. Bos M, Agyemang C. Prevalence and 
complications of diabetes in Northern 
Africa: A systematic review. BMC Public 
Health. 2013;13:387.  

16. Akinkugbe OO. Non-communicable 
disease in Nigeria: Final report of a 
national survey. Lagos, Federal Ministry of 
Health and Social Services. 1997;12-90. 

17. Abubakari AR, Bhopal RS. Systematic 
review on the prevalence of diabetes, 



 
 
 
 

Iloh et al.; BJMMR, 9(3): 1-12, 2015; Article no.BJMMR.18783 
 
 

 
10 

 

overweight, obesity and physical inactivity 
in Ghanaians and Nigerians. Public Health. 
2008;122:173-182.   

18. Dahiru T, Jibo A, Hassan AA, Mande AT. 
Prevalence of diabetes in a semi-urban 
community in Northern Nigeria. Niger J 
Med. 2008;17:414-416. 

19. Nyenwe EA, Odia OJ, Ihekwaba AE. Type 
2 diabetes in adult Nigerians: A study of its 
prevalence and risk factors in Port 
Harcourt, Nigeria. Diabetes Res Clin Pract. 
2003;62:177-185. 

20. Enang OE, Otu AA, Essien OE, Okpara H, 
Fasanmade OA, Ohwovoriole AE, Searle 
J. Prevalence of dysglycaemia in Calabar: 
A cross sectional observational study 
among residents of Calabar, Nigeria. BMJ 
Open Diabetes Research and Care. 
2014;2.   

21. Okpechi IG, Chukwuonye II, Tiffin N, 
Madukwe OO, Onyeonoro UU, Umeizudike 
TI, Ogah OS. Blood pressure gradients 
and cardiovascular risk factors in urban 
and rural populations of Abia state, South 
eastern Nigeria using the WHO stepwise 
approach. PLoS One. 2013;8(9).     

22. Iloh GUP, Amadi AN, Nwankwo BO, Ugwu 
VC. Obesity in adult Nigerians: A study of 
its pattern and common primary co-
morbidities in a rural Mission General 
Hospital in Imo state, south-eastern 
Nigeria. Niger J Clin Pract. 2011;14:212-
218. 

23. Iloh GUP, Amadi AN, Nwankwo BO. 
Obesity in adult Nigerians: A study of its 
prevalence and common primary co-
morbidities in a semi-urban Mission 
General Hospital in South-Eastern Nigeria. 
Niger J Med. 2010;19:459-466. 

24. Iloh GUP, 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 Fam Med Primary 
Care. 2013;2:20-26. 

25. Iloh GUP, Amadi AN, Ikwudinma AO, 
Njoku PU. Prevalence and family biosocial 
predictors of abdominal obesity among 
adult Nigerian Africans in a resource 
constrained setting of a rural hospital in 
Eastern Nigeria. European Journal of 
Preventive Medicine. 2013;1:70-78. 

26. Iloh GUP, Chuku A, Amadi AN, Ofoedu JN, 
Onuoha UA, Nwachukwu CA, Onyeri KD. 
Burden of cardio-metabolic co-morbidities 
among geriatric Nigerians with essential 
hypertension in a primary care clinic of a 

tertiary hospital in a resource-limited 
setting of Eastern Nigeria. Port Harcourt 
Med J. 2013:7:165-174.

 

27. Iloh GUP, Chuku A, Amadi AN. Burden of 
non-communicable diseases among 
geriatric Nigerians in a rural hospital in 
resource-constrained setting of Eastern 
Nigeria. Science Journal of Public Health. 
2013;1:141-146.  

28. Iloh GUP, Amadi AN, Awa-Madu J. 
Common geriatric emergencies in a rural 
hospital in South-Eastern, Nigeria. Niger J 
Clin Pract. 2012;15:333-337. 

29. Iloh GUP, Uchenna NR, Obiegbu NP. Risk 
factors of pre-diabetes among adult 
Nigerians with essential hypertension in 
resourced-constrained setting of a primary 
care clinic in Eastern Nigeria. American 
Journal of Health Research. 2013;1:56-64. 

30. Iloh GUP, Uchenna NR. Magnitude of pre-
diabetes among adult Nigerians with 
essential hypertension in a primary care 
clinic of a tertiary hospital in South-
eastern, Nigeria. European Journal of 
Preventive Medicine. 2014;2:1-8. 

31. Azuamah YC, Amadi AN, Amadi COA, 
Esenwah EC, Azuamah EC, Iloh GUP. Co-
occurrence of diabetes mellitus and 
hypertension in some rural communities of 
southeast Nigeria. International Journal of 
Advanced Medical Sciences and Applied 
Research. 2011;11:30-41.  

32. Harrison TA, Hindorff LA, Kim H, Wines 
RC, Bowen DJ, McGrath BB et al. Family 
history of diabetes as a potential public 
health tool. Am J Prev Med. 2003;24:152-
159. 

33. Iloh GUP. Quality of Care in Africa: 
Managing patients. Expectations and 
renewing their confidence in service 
delivery: The best baseline for calibration 
in Africa. In saldana jr editor quality of 
health care: From evidence to 
implementation. New York. Nova Science 
Publishers Inc. 2015;269-290. 

34. Iloh,GUP, Amadi AN, Chuku A, Ikwudinma 
AO,  Nnorom OU. Predictors of abdominal 
obesity among adult Nigerians in a 
resource-poor environment of a rural 
hospital in Eastern Nigeria. British Journal 
of Medicine & Medical Research. 2014;4: 
2369-2382. 

35. American Diabetes Association: Diagnosis 
criteria for diabetes mellitus. Diagnosis and 
classification of diabetes mellitus. Diabetes 
Care. 2010;33(Suppl 1):62-69. 



 
 
 
 

Iloh et al.; BJMMR, 9(3): 1-12, 2015; Article no.BJMMR.18783 
 
 

 
11 

 

36. Araoye MO. Sample size determination. 
Research methodology with statistics for 
health and social sciences, Ilorin: 
Nathadex Publishers. 2004;115–121. 

37. Iloh GUP, Chuku A, Obiegbu NP, Ofoedu 
JN, Ikwudinma AO. Frequency of 
cardiovascular risk factors in adult 
Nigerians with family history of non-
communicable cardiovascular disease in a 
primary care clinic of a tertiary hospital in a 
resource-constrained environment of 
Eastern Nigeria. American Journal of 
Health Research. 2013;1:17-25. 

38. Nwankwo CH, Nandy B, Nwankwo BO. 
Factors influencing diabetes management 
outcome among patients attending 
government health facilities in south-east 
Nigeria. Intern J Trop Med. 2010;5:28-36. 

39. WHO. Survey of the stepwise approach for 
the survellaince of risk factors for non-
communicable diseases, Brazzaville, 
WHO, Region office for Africa; 2007. 

40. Iloh GUP, Amadi AN. Essential 
hypertension in adult Nigerians in a 
primary care clinic: A cross sectional study 
of the prevalence and associated family 
socio-biological factors in Eastern Nigeria. 
European Journal of Preventive Medicine. 
2014;2:81-89.  

41. Ukaegbu AU, Madukwe OO, Onyeonoro 
UU, Chukwuonye II, Akhiemien M, Ogah 
OS. Food consumption patterns of adult 
population in Abia state, South East 
Nigeria: A community-based survey. 
Journal of Community Nutrition & Health. 
2013;2:84-91.  

42. Al-Nozha M, Al-Khadra A, Arafah MR, Al-
Maatouq MA, Khalil MZ, Khan NB, et al. 
Metabolic syndrome in Saudi Arabia. Saudi 
Med J. 2005;26:1918-25. 

43. Pemminati S, Prabha Adhikari MR, Pathak 
R, Pai MR. Prevalence of metabolic 
syndrome(METS) using IDF 2005 
guidelines in a semi urban south 
Indian(Boloor Diabetes Study) population 
of Mangalore. J Assoc Physicians India. 
2010;58:674-7. 

44. Inem AV, Ayankogbe OO, Obazee M, 
Ladipo MM, Udonwa NE, Odusote K. 
Conceptual and contextual paradigm of the 
family as a unit of care. Niger Med Pract. 
2004;45:9-13. 

45. Oleribe EOO, Alasia DD. Socio-
demographic variables and family health: A 
prospective study of a Katcha in North-
central Nigeria. Niger J Med. 2006;15:427-
429. 

46. Ambrocio L, Spatz C, Gabbay R. The 
chronic care model and diabetes care. In 
Saldana JR editor quality of health care: 
From Evidence to Implementation. New 
York. Nova Science Publishers Inc. 2015; 
233-246. 

47. Cowie CC, Rust KF, Byrd-Holt DD. 
Prevalence of diabetes and impaired 
fasting glycaemia in adults in the US 
population: National Health and Nutrition 
Examination Survey 1999-2002. Diabetes 
Care. 2006;29:1263-1268. 

48. Sharma t, Sanjay S. The impact of diabetic 
retinopathy on health-related quality of life. 
Curr Opinion in Ophtalmology. 2005;16: 
155-159. 

49. Harris MI, Klein R, Welborn TA. Onset of 
NIDDM occurs at least 4-7 years before 
clinical diagnosis. Diabetes Care. 1992;15: 
815-819.   

50. Isezuo SA, Ezunue E. Demographic and 
Clinical correlates of metabolic syndrome 
in Native African type 2 diabetics patients. 
J. Natl Med Asso. 2005;97:55 –563. 

51. Iloh GUP, Nnorom OU, Njoku PU, Okafor 
GOC, Ikwudinma AO. Clustering of 
metabolic syndrome and its risk factors 
among adult Nigerians in a National Health 
Insurance Scheme primary care clinic of a 
tertiary hospital in South-eastern Nigeria. 
American J Health Resaearch. 2014;2:33-
42. 

52. Iloh GUP, Okafor GOC, Amadi AN. 
Epidemiology of metabolic syndrome 
among adult Nigerians in a rural hospital in 
Eastern Nigeria. Science Journal of Public 
Health. 2014;2:135-143. 

53. El-Afat F, McFarlane SI, Sowers JR. 
Diabetes, hypertension and cardiovascular 
derangements: pathophysiology and 
management. Curr Hypertens Rev. 2004; 
6:215-221. 

54. Chen Y, Rennie DC, Dosman JA. Synergy 
of BMI and family history on diabetes: The 
humboldt study. Public Health Nutr. 2010; 
13:461-465. 

55. Mengesha B, Abdulkadir J, Oli J, Lugi Y. 
Study of family history among parents and 
siblings of Ethiopian Diabetics: A 
preliminary report. Journal of Tropical 
Medicine and Hygiene. 1993;93:39-41. 

56. Boronat M, Varillas VF, Saavedra P, 
Suarez V, Bosch E, Carrillo A. Diabetes 
Mellitus and Impaired glucose regulation in 
the Canary Islands (Spain): Prevalence 
and associated factors in the adult 



 
 
 
 

Iloh et al.; BJMMR, 9(3): 1-12, 2015; Article no.BJMMR.18783 
 
 

 
12 

 

population of Telde, Gran Canaria. 
Diabetic. Med. 2006;23:148-155. 

57. Panagiotakos DB, Pitsavos C, Chrysohoou 
C, Stefanadis C. The Epidemiology of 
Type 2 Diabetes in Greek adults: The 
ATTICA Study. Diabetic. Med. 2005;22: 
1581-1588. 

58. Ilhan S, Temel Y, Ahmet S, Serpil S, Fatih 
S, Sevil U. Population based study of 
diabetes and Risk characteristics in 
Turkey. Results of Turkish Diabetes 
Epidemiology Study (TURDEP). Diabetes 
Care. 2002;25:1551-1556. 

59. Kommoju UJ, Reddy BM. Genetic etiology 
of type 2 diabetes mellitus: A review. Int J 
Diabetes Dev Ctries. 2011;31:51-64. 

60. Frank BH. Globalization of diabetes: The 
role of diet, lifestyle and genes. Diabetes 
Care. 2011;34:1249-1256. 

61.    Cooper RS, Rotimi CN, Kaufman JS, 
Owoaje EE, Fraser H, Forrester T, et al. 
Geographical variation of type 2 diabetes 

among black populations, Diabetes Care. 
1997;30:343–348. 

62. Bray JH, Campbell TL. The family 
influence on health. In: Rakel RE ed. 
Textbook of family medicine, 7th edn. 
Saunders. 2007;25-34. 

63. Bresick G. Family-oriented primary care. 
In: Mash B ed. Handbook of Family 
Medicine 3rd edn. Southern Africa, Oxford. 
2011;97-127.  

64. Asmal AC, Omar M. Family history of 
diabetes mellitus in young African and 
Indian Diabetics. BMJ. 1989;1286–1288. 

65. Acolado JC, Acolado R. Importance of 
Family history in non-insulin dependent 
diabetic patients. BMJ. 1991;1178-1180. 

66. Harrison TA, Hindorff LA, Kim H, Wines 
RC, Bowen DJ, McGrath BB, et al. Family 
history of diabetes as a potential public 
health tool. Am J Prev Med. 2003;24:152-
159. 

 
© 2015 Iloh et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 
 
  

Peer-review history: 
The peer review history for this paper can be accessed here: 

http://sciencedomain.org/review-history/9835 


