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Abstract
Background
Disability is a major determinant of  impaired health and nutritional status. This study aims to assess the health and nutritional status 
of  adults with disability and their relationship with socio-demographic factors.  
Methods
A descriptive cross-sectional study of  323 adults with disability in support-centers/schools of  disability in Enugu Metropolis, Nigeria 
was conducted. The participants’ socio-demographic factors, behavioural characteristics and 24-hour dietary recall were recorded. 
Blood pressure and anthropometric measurements of  height, weight, waist and hip circumference were obtained. The height and 
weight measurements of  non-ambulatory participants were estimated from knee height and mid-arm circumference. Biochemical 
analyses of  blood samples were also performed. Multiple logistic regression was used to assess the effect of  socio-demographic factors 
on health and nutritional status.
Results 
The participants consisted of  females (59.3%) within the age of  20 to 30 years (59.1%). The major area of  difficulty was in physical 
mobility (51.1%) and this occurred mostly in females (26.9%). The participants’ mean daily intakes of  calorie, protein and fat were 
below the recommended dietary allowances. The participants were overweight (49.2%), obese (4.6%), hypertensive (29.7%) and diabetic 
(12.1%). Dyslipidemia (81.8%), anemia (63.6%) and zinc deficiency (51.1%) were highly prevalent among the study group. Gender 
difference was observed in alcohol consumption (p=0.000), smoking habit (p=0.001), waist circumference (WC)(p=0.000), waist-
hip-ratio (WHR) (p=0.000), triglyceride (p=0.026) and haemoglobin concentration (p=0.007). Being boarder was a positive predictor 
of  overweight/obesity (OR= 2.974, 95% CI=1.449–6.104), abnormal WHR (OR=2.893, 95% CI = 1.073–7.801) and hypertension 
(OR=8.381, 95% CI=1.598–13.959). Female gender was associated with abnormal WC (OR=7.219, 95% CI=3.116–14.228) and WHR 
(OR=3.590, 95% CI=2.095–6.150) whereas older age-group was associated with overweight/obesity (OR=1.908, 95% CI=1.137–
3.202). Being employed was a negative predictor of  hypertension.
Conclusion 
Overweight/obesity, anemia, zinc deficiency and dyslipidemia were highly prevalent among persons living with disability in Enugu 
Metropolis. 
Keywords: Vulnerable, malnutrition, hypertension, diabetes, zinc deficiency, anaemia, obesity, dyslipidemia, gender difference, Nigeria.

Introduction
The World Health Organization defined disability as an 
umbrella term for impairments, activity limitations, and 
participation restrictions. It is a complex phenomenon, 
reflecting the interaction between an individual and his/
her contextual factors (environment and personal factors)1.  
Globally, over 1 billion people experience some forms of  
disability, this represents 1 in every 7 persons and half  
of  these people cannot afford health care2. In Nigeria, 
approximately 14 million people live with one or more form 
of  disability3. Disability is a major determinant of  impaired 
health and nutritional status especially in developing 
countries like Nigeria where people with disability receive 
minimal or no support from government. 
Malnutrition and disability are interrelated in that disability 
can cause malnutrition and vice versa. Disability results to 
increased nutrient needs, increased nutrient loss and reduced 
nutrient intake4 consequently, leading to malnutrition. 
Reduced nutrient intake or even overnutrition is an 
important cause of  disability including blindness, intellectual 
and physical disability. This occurs throughout lifecycle with 
its adverse effects which could be irreversible. In addition, 
malnutrition and disability share similar risk factors including 
poverty, diseases and risky behaviours5-7.

People with disability are particularly vulnerable and 
need adequate care both nutritionally and otherwise but 
unfortunately their health and dietary needs are among the 
least explored area in public health care. Evidence suggests 
that people with disability face barriers in accessing the 
health and rehabilitation services that they need in many 
settings2. Insights on the healthcare outcomes of  people 
with disability will lead to early detection of  diseases 
hence improve recovery rate. Currently there is dearth of  
information regarding the health and nutritional status of  
adults living with disability in Nigeria. This may hinder 
their opportunity in receiving support from governmental 
and non-governmental organizations. In view of  the above, 
the need to include people with disability in health care 
surveillance cannot be overemphasized. This study was 
carried out to assess the health and nutritional status of  
adults with disability in Enugu Metropolis, Nigeria as well 
as examine the relationship with socio-demographic factors. 
Providing such evidence is hoped to guide policy and practice 
in improving the health and nutritional status of  adults with 
disability.

Methods
Study area
The study took place in Enugu between May and August, 
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2019. Enugu is the capital city of  Enugu State located in 
the South-eastern geopolitical zone of  Nigeria. The Enugu 
metropolitan area has an estimated population of  722,6648. 
Most of  the registered support-centers/schools for people 
with disability in Enugu Metropolis double as residential area 
for this group of  people9. 

Study design
A descriptive cross sectional survey design was adopted for 
the study.      

Study population and sample size 
The study population of  this research work consisted of  
adults (20-40 years) with disability in Enugu Metropolis. The 
minimum sample size was calculated using the Yamane10 
formula;

Where n = sample size; N = population size, and e = level 
of  precision = 0.05

The estimated population of  adults (20-40 years) in the 
support-centers/schools of  disability in Enugu Metropolis 
as at 2017 was 427 9.  When the formula was applied, a sample 
size of  207 was obtained. This was increased by 10% for 
contingencies. The minimum calculated sample size of  228 
was obtained. However, a total of  358 adults with disability 
were approached and 323 gave consent for the study (a 
response rate of  90.2%). Despite the fact that the calculated 
minimum sample size for the study was 228, the 323 persons 
who gave consent were selected to increase the power of  the 
study. Ten percent (10%) of  the participants were randomly 
selected as sub-sample for biochemical analysis.

Sampling techniques
The sample was selected from support-centers/schools for 
people living with disability in Enugu Metropolis. First, a list 
of  all registered support-centers/schools for people living 
with disability in Enugu Metropolis was obtained. These 
support-centers/schools were visited to seek approval for 
the study. Approval was granted by 6 out of  the 9 support-
centers/schools visited. The reasons for declining included 
busy schedule and inability to obtain parental consent. All 
adults with disability in the 6 centers who authorized the 
study were selected. This sampling technique was used 
because of  the population of  this group and the difficulty 
in accessing them. The first participant in each support-
center/school was randomly selected and subsequent ones 
selected consecutively until all participants were recruited. 
This resulted to a total of  323 participants.  

Method of data collection
Data were collected using a semi-structured validated 
questionnaire, anthropometric measurements, 24-hour 
dietary recall and biochemical analysis. The questionnaire 
was designed by the researchers and pretested in a pilot 
study consisting of  40 adults with disability in a nearby city 
(Nsukka). The reliability index of  the questionnaire was 
0.80. The questionnaire was used to collect background 
information of  the participants. Using a 24-hour dietary 
recall, they were asked to state what they consumed in the last 
24 hours preceding the interview, frequency of  consumption 
and quantity consumed in household measures. The dietary 
intake data were provided by the participants’ relatives or 
caregivers on behalf  of  participants who were unable to 

recall due to the disability. The daily energy and nutrient 
intakes were calculated using food composition tables11,12.

Anthropometric measurements
Weight was measured using a bathroom weighing scale (Hana 
H-9012) graduated in kg. Each participant was weighed 
standing erect on the scale with arms on their sides and 
without foot wears, bangles and wristwatches. The readings 
were recorded to the nearest 0.1kg.
Height was measured with a portable stadiometer height-
rod (Seca 213). With no shoes on, each participant was 
asked to stand erect on a flat surface with feet parallel to 
each other, heels, buttock and back of  the head touching 
the height metre. The head was comfortably erect with arms 
hanging freely by the sides. The headpiece of  the height 
metre was lowered until it made a firm contact with the head. 
Measurement was taken to the nearest 0.1cm.
The weight and height measurements of  non-ambulatory 
participants were estimated from knee height and mid-upper 
arm circumference using the equations13, 14 below.

For women:
Height (cm)= 68.1 + (1.86 ×Knee height) – (0.06× age)

Body weight (kg)=(Knee height ×1.24) +  (Mid-arm 
circumference ×2.97)  – 82.48
 
For men:
Height (cm)= 73.42 + (1.79× Knee height)

Body weight (kg)= (Knee height ×1.09) +  (Mid-arm 
circumference ×3.14)  – 83.72
 

The knee height was measured on the left leg using a sliding 
caliper with the participant lying supine with the angle of  the 
left knee joint and ankle in 90 degrees. The fixed blade of  
the caliper was placed under the heel of  the left foot, and a 
moveable blade on the anterior surface of  the left thigh. The 
caliper was positioned parallel to the outside bone of  the 
lower leg (fibula), over the most prominent bony projection 
on the outside of  the left ankle, and just posterior to the 
head of  the fibula. Pressure was gently applied to the blades 
to compress the tissues. The measurement was taken to the 
nearest 0.1cm.
The mid-arm circumference was measured using a flexible 
non-stretchable measuring tape. The tape was placed around 
the midpoint of  the upper arm without compressing the soft 
tissue. The measurement was obtained and recorded to the 
nearest 0.1cm. 
Body mass index (BMI) of  the participants was calculated 
using the formula; 

BMI = [(Weight (Kg))/(Height (m^2))]Kg/m^2

Values obtained were classified into underweight, normal, 
overweight and obesity as proposed by WHO15.
Waist circumference (WC) was measured using flexible 
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non-stretchable measuring tape. The tape was placed on 
the smallest area below the rib cage and at the level of  belly 
button (umbilicus) round the waist with the participant 
standing erect, abdominal muscles relaxed, arms at the sides 
and feet together. The tape was held firm at this point and 
reading taken to the nearest 0.1cm at the end of  normal 
expiration (breathing out).
Hip circumference was obtained using flexible non-
stretchable measuring tape. The tape measure was held at 
the point of  greatest circumference round the hip region 
with the participant standing erect, arms at the sides and feet 
together. The tape was tightened to make close contact with 
the body but without indenting the soft tissue. Measurement 
was taken at this point to the nearest 0.1 cm. 
For non-ambulatory participants, waist and hip measurements 
were taken in supine position.
Waist-hip ratio (WHR) was calculated from waist and hip 
circumference using the formula;
WHR =  
Abnormal WC and WHR were defined as ≥94 cm in males 
and ≥80 cm in females; and >0.90 in males and >0.85 in 
females, respectively using the classification by Expert Panel 
on Detection, Evaluation, and Treatment of  High Blood 
Cholesterol in Adults 16. Abnormal WC and WHR are 
indications for metabolic and cardiovascular risk.

Blood pressure measurements
The blood pressure was measured according to standard 
procedure using a digital automatic blood pressure monitor 
(MOTECH® model: BPU500, Germany) with measuring 
range of  30 - 280 mmHg. Blood pressure reading was 
taken twice (1-3 min interval) and the average recorded. 
Hypertension was diagnosed as systolic blood pressure 
of  >140 mmHg and/or diastolic blood pressure of  ≥ 90 
mmHg17. 

Biochemical analysis
Fasting (after 8-12 hours of  overnight fasting) lipid 
profile (high density lipoprotein (HDL) cholesterol, low 
density lipoprotein (LDL) cholesterol, triglycerides and 
total cholesterol) was determined using a portable testing 
device (Alere cholestechLDX® system). The readings were 
obtained following the instruction on the manufacturer’s 
kit manual. Based on the classification proposed by Expert 
Panel on Detection, Evaluation, and Treatment of  High 
Blood Cholesterol in Adults 16, dyslipidaemia was defined 
as low HDL-cholesterol (<1.03 mmol/L in males and 
<1.30 in females), high LDL-cholesterol (>3.37 mmol/L), 
high triglyceride (≥1.7 mmol/L) and/or high total 
cholesterol (≥5.2 mmol/L) level. Fasting blood glucose was 
determined using an Accu-Chek glucometer according to the 
manufacturer’s kit manual. High blood glucose was defined 
as fasting blood glucose ≥ 7.0 mmol/L 18. 
Serum zinc was analyzed by atomic absorption 
spectrophotometer while haemoglobin concentration was 
determined colorimetrically using the cyanmethemoglobin 
method. Zinc deficiency (< 70 µg/dL in males and < 66 µg/
dL in females) and anaemia (haemoglobin conc. ≤ 129g/l in 
males and ≤ 119g/l in females) were diagnosed as proposed 
by Hotz et al. 19 and WHO20, respectively.

Ethical considerations
Ethical approval (NHREC/05/01/2008B) for the study 
was obtained from the University of  Nigeria Teaching 

Hospital Ituku/Ozalla, Enugu State, Nigeria. Approval was 
also obtained from the managements of  support-centers/
schools of  people with disability used in this study. Informed 
written consent was obtained from the participants, their 
relatives or caregivers after detailed explanation of  the 
study objectives and what the study entails with assurance 
of  confidentiality. This explanation was given in local dialect 
that they understood very well.

Statistical analysis
Data obtained were statistically analyzed using the IBM 
SPSS (Statistical Product for Service Solution), version 22. 
The chi-square test was used to analyze the proportions 
of  categorical health and nutritional indicators in relation 
to gender. The relationships between participants’ 
characteristics and their health/nutritional status were tested 
using multiple logistic regression analysis, calculating odds 
ratios with their respective confidence interval (95% CI). 
The independent variables (participants’ characteristics) 
included socio-demographic (gender, age, marital status, 
educational attainment, employment status, monthly income, 
number of  children and living arrangement) and behavioural 
(alcohol consumption and smoking habit) characteristics. 
The dependent variables (selected health and nutritional 
indicators) for the multiple regression were overweight/
obesity (BMI > 24.5kg/m2), abnormal WC, abnormal WHR 
and hypertension. Mean daily energy and nutrient intakes 
were calculated and compared with the Recommended 
Dietary Allowance21.

Results
More than half  of  the participants were females (53.9%) 
within 20 – 30 years of  age (59.1%). Majority of  the 
participants had at most primary education (66.2%), were 
unemployed (72.1%) and earned no income (71.2%). 
Significantly higher proportion of  males than females 
engaged in alcohol consumption (51.0 % vs. 12.1, p = 0.000) 
and cigarette smoking (10.1 vs. 1.7%; p = 0.001). Majority 
(80.5%) were boarders (reside in the support-centers/
schools), when compared between genders no significant 
difference was observed in the living arrangement, p = 0.402 
[Table 1]. 
Out of  the 323 participants, 51.1% had difficulty in physical 
mobility; this was more in females (26.9%) than males 
(24.1%). Other types of  difficulty were hearing impairment 
(46.4%), difficulty in communication (33.1%) and visual 
impairment (7.1%) [Figure 1].
Prevalence of  overweight and obesity were 49.2% and 4.6%, 
respectively. More females (55.7%) than males (41.6%) were 
overweight whereas more male (6.0%) than females (3.4) were 
obese. However, this variation was not statistically significant 
(p = 0.072). Gender difference occurred in WC and WHR 
with females presenting with significantly higher risk of  
abnormal WC (50.0% vs. 2.7%; p = 0.000) and abnormal 
WHR (73.0% vs. 43.6%; p = 0.000) than males. Prevalence 
of  hypertension was 29.7% and more females (27%) than 
males (21.5%) were hypertensive (p = 0.295) [Table 2].
High blood glucose was found in 12.1% of  the participants. 
The most common lipid abnormality reported among the 
participants was high triglyceride level (66.7%) followed by 
high total cholesterol (36.4%). 
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Table 1: Socio-demographic and behavioural characteristics of the participants

Variables Male

n = 149

Female

n = 174

Total

N = 323
Age-group 
(years)

20 – 30 90 (60.4) 101 (58.0) 191 (59.1)

31 - 40 59 (39.6) 73 (42.0) 132 (40.9)
χ2 = 0.18, df = 1, p = 0.734

Marital status Single 134 (89.9) 148 (85.1) 282 (87.3)
Married 15 (10.1) 26 (14.9) 41 (12.7)

χ2 = 1.72, df = 1, p = 0.189

Educational 
attainment

No formal education 8 (5.4) 14 (8.0) 22 (6.8)

Primary education 86 (57.7) 106 (60.9) 192 (59.4)
Secondary education 26 (17.4) 26 (14.6) 52 (16.1)
Tertiary education 29 (19.5) 28 (16.1) 57 (17.6)

χ2 = 1.81, df = 3, p = 0.612

Employment 
status

Unemployed 102 (68.5) 131 (75.3) 233 (72.1)

Employed 47 (31.5) 43 (24.7) 90 (27.9)
χ2 = 1.86, df = 1, p = 0.213

Earn monthly 
income

No 101 (67.8) 129 (74.1) 230 (71.2)

Yes 48 (32.2) 45 (25.9) 93 (28.8)
χ2 = 1.58, df = 1, p = 0.220

Number of chil-
dren

No child 132 (88.6) 149 (85.6) 281 (87.0)

1-3 children 12 (8.1) 21 (12.1) 33 (10.2)
Above 3 children 5 (3.4) 4 (2.3) 9 (2.8)

χ2 = 1.67, df = 2, p = 0.434

Living arrangement Family house 26 (17.4) 37 (21.3) 63 (19.5)
Boarding 123 (82.6) 137 (78.7) 260 (80.5)

χ2 = 0.74, df = 1, p = 0.402

Alcohol con-
sumption status

Abstainers 73 (49.0) 153 (87.9) 226 (70.0)

Current drinkers 76 (51.0) 21 (12.1) 97 (30.0)
χ2 = 57.92, df = 1, p = 0.000

Cigarette smok-
ing habit

Non-smokers 134 (89.9) 171 (98.3) 305 (94.4)

Smokers 15 (10.1) 3 (1.7) 18 (5.6)
χ2 = 10.62, df = 1, p = 0.001
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Variables Male

n = 149

Female

n = 174

Total

N = 323
Body Mass Index (kg/m2) Underweight 2 (1.3) 1 (0.6) 3 (0.9)

Normal 76 (51.0) 70 (40.2) 146 (45.2)
Overweight 62 (41.6) 97 (55.7) 159 (49.2)
Obesity 9 (6.0) 6 (3.4) 15 (4.6)

χ2 = 6.99, df = 3, p = 0.072 

Waist circumference Normal 145 (97.3) 87 (50.0) 232 (71.8)
At risk 4 (2.7) 87 (50.0) 91 (28.2)

χ2 = 88.80, df = 1, p =0.000

Waist-Hip-Ratio Normal 84 (56.4) 47 (27.0) 131 (40.6)
At risk 65 (43.6) 127 (73.0) 192 (59.4)

χ2 = 28.71, df = 1, p = 0.000

Blood pressure (mmHg) Normal 109 (73.2) 118 (67.8) 227 (70.3)
Hypertension 40 (26.8) 56 (32.2) 96 (29.7)

χ2 =1.10, df = 1, p = 0.295

High systolic 16 (10.7) 20 (11.5) 36(11.1)
High  diastolic 32 (21.5) 47 (27.0) 79 (24.5)

Table 2: Anthropometric and blood pressure indices of the participants

A high prevalence of  dyslipidemia (81.8%) was observed 
among the study population with no significant (p = 0.895) 
variation in gender. Majority (63.6%) of  the participants were 
anaemic with significantly (p = 0.007) more males (88.3%) 
than females (37.5%) having low hemoglobin concentration. 
More than half  (51.5%) were zinc deficient and this was 
more prevalent among female than male participants (68.8 
vs. 35.3%) [Table 3]. 

The participants’ daily nutrient intake compared with the 
recommended dietary allowance (RDA) was presented in 
Table 4. Mean intakes of  calorie, protein and fat were lower 
than the recommended dietary allowance for age-sex group. 
The average daily calorie intake was 89.3% of  the RDA for 
males and 86.1% of  the RDA for females. Protein intake was 
76.73% for males and 67.78% for females, and fat intake was 
92.21% for males and 83.20% for females.
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Biochemical variables Biochemical 
variables

Male

n = 17

Female

n = 16

Total

N = 33
Fasting blood glucose Normal 14 (82.4) 15 (93.8) 29 (87.9)

High 3 (17.6) 1 (8.2) 4 (12.1)
χ2 = 1.00 , df = 1, p = 0.601

Triglyceride Normal 9 (52.9) 2 (12.5) 11 (33.3)
High 8 (47.1) 14 (87.5) 22 (66.7)

χ2 = 6.067, df = 1, p = 0.026

HDL-cholesterol Normal 17 (100.0) 16 (100.0) 33 (100.0)
Low - - -

LDL-cholesterol Normal 17 (100.0) 15 (93.8) 32 (97.0)
High 0 1 (6.2) 1 (3.0)

χ2 = 1.10 , df = 1, p = 0.485

Total cholesterol Normal 11 (64.7) 10 (62.5) 21 (63.6)
High 6 (35.3) 6 (37.5) 12 (36.4)

χ2 = 0.17, df =1, p = 0.895

Dyslipidemia Absent 5 (29.4) 1 (6.2) 6 (18.2)
Present 12 (70.6) 15 (93.8) 27 (81.8)

χ2 = 2.97, df =1, p = 0.085

Zinc Normal 11 (64.7) 5 (31.2) 16 (48.5)
Zinc deficiency 6 (35.3) 11 (68.8) 17 (51.5)

χ2 = 3.69, df = 1, p = 0.084

Hemoglobin concentration Normal 2 (11.8) 10 (63.5) 12 (36.4)
Mild anaemia 2 (11.8) 2 (12.5) 4 (12.1)
Moderate anaemia 7 (41.2) 4 (25.0) 11 (33.3)
Severe anaemia 6 (35.3) - 6 (18.2)

χ2 = `12.13, df = 3, p = 0.007

Table 3: Fasting blood glucose, lipid profile and micronutrient deficiency status of participants

The logistic regression analysis [Table 5] showed that 
people with disability who were within 31-40 years of  age 
and boarders had 1.908 (95% CI= 1.137–3.202; p = 0.014) 
and 2.974 (95% CI= 1.449–6.104; p = 0.003) times higher 
chances of  being overweight/obese compared to younger 
age-group (20-30 years) and those who came from their 
homes, respectively. Females with disability had a higher 
chance of  developing abnormal WC (OR = 7.219; 95% 
CI= 3.116-14.228; p = 0.000) and abnormal WHR (OR = 
3.590; 95% CI= 2.095-6.150; p = 0.000) compared to their 
male counterpart. With regards to number of  children, we 
observed that participants who had more than 3 children 
were 7.430 times (95% CI= 1.744–17.215; p = 0.015) more 
at-risk of  developing abnormal WC compared to those 
who had no children. Risk of  developing abnormal WC for 

boarders was 2.893 times (95% CI= 1.073–7.801; p = 0.036) 
higher than those who live at home.
Boarders were 8.381 (95% CI= 1.598-13.959; p = 0.012) 
times more likely to be hypertensive compared to those 
living in the family house. On the other hand, employed 
participants were less likely to develop hypertension (OR 
= 0.103; 95% CI= 0.015–0.702; p = 0.020) compared to 
unemployed participants. 

Discussion
Physical immobility has been linked to several chronic 
diseases including obesity, diabetes, cardiovascular and 
kidney diseases22. 
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Table 4: Percentage contribution of participants’ daily nutrient intake to the Recommended Dietary Allowance (RDA)

Variable Calorie (kcal/day) Protein (g/day) Fat (g/day)

RDA for age-sex group Male 2800 49 93.33

Estimated mean daily intake 2499.21 ± 512.96 37.6 ± 16.95 86.06 ± 25.66

% of RDA 89.26 76.73 92.21

RDA for age-sex group Female 2200 45 73.33

Estimated mean daily intake 1894.96 ± 570.54 30.50 ± 13.60 61.01 ± 30.12

% of RDA 86.13 67.78 83.20

Energy requirement:   FAO/WHO/UNU (1985);   Fat (recommended) = 30% of calorie  

Table 5: Association of socio-demographic and behavioural characteristics with health and nutritional deficiencies of 
participants

Socio-demographic 
and behavioural 
characteristics

Overweight/obesity Abnormal waist circumference Abnormal waist-hip ratio Hypertension

OR (95% CI) p-value OR (95% CI) p-value OR (95% CI) p-value OR (95% CI) p-value
Gender
Male (Ref.)
Female 1.633 (1.633 – 

2.765)
0.068 7.219 (3.116 – 

14.228)
0.000*** 3.590 (2.095 – 

6.150)
0.000*** 2.331 (0.463 – 

2.331)
0.927

Age-group (years)
20 – 30 (Ref.)
31 - 40 1.908 (1.137 – 

3.202)
0.014* 1.559 (0.820 – 

2.962)
0.175 1.058 (0.617 – 

1.815)
0.839 1.132 (0.545 – 

2.353)
0.739

Marital status
Single (Ref.)
Married 2.528 (0.664 – 

0.174)
0.174 0.968 (0.213 – 

4.401)
0.967 0.283 (0.071 – 

1.120)
0.072 1.422 (0.219 

9.237)
0.712

Educational 
attainment
No formal education 
(Ref.)
Primary education 1.268 (0.473 – 

3.397)
0.637 0.344 (0.093 – 

1.266)
0.108 0.804 (0.283 – 

2.285)
0.682 0.428 (0.164 – 

2.152)
0.594

Secondary education 1.428 (0.474 – 
4.304)

0.527 0.349 (0.083 – 
1.473)

0.152 1.050 (0.329 – 
3.347)

0.935 0.917 (0.229 – 
3.681)

0.903

Tertiary education 1.929 (0.592 – 
6.282)

0.275 0.918 (0.210 – 
4.017)

0.910 0.936 (0.275 – 
3.185)

0.916 0.680 (0.142 – 
3.263)

0.630

Employment status
Unemployed (Ref.)
Employed 0.735 

(1.960 – 
2.759)

0.648 0.402 
(0.036 – 
4.437)

0.457 0.959 
(0.257 
– 
3.578)

0.951 0.103 
(0.015 – 
0.702)

0.020*

Earn monthly income
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No (Ref.)
Yes 1.177 

(0.260 – 
5.322)

0.833 1.459 
(0.111 – 
9.149)

0.774 1.349 
(0.301 
– 
6.054)

0.696 1.279 
(0.800 – 
9.884)

0.790

Number of children
No child (Ref.)
1-3 children 0.784 

(0.211 – 
2.913)

0.716 1.719 
(0.385 – 
7.674)

0.478 1.912 
(0.478 
– 
7.651)

0.360 1.485 
(0.240 – 
9.208)

0.671

Above 3 children 0.162 
(0.019 – 
1.384)

0.096 7.430 
(1.744 – 
17.215)

0.015* 3.435 
(0.491 
– 
9.008)

0.214 0.511 
(0.024 – 
10.878)

0.667

Living arrangement
Family house (Ref.)
Boarding 2.974 

(1.449 – 
6.104)

0.003** 2.893 
(1.073 – 
7.801)

0.036* 1.849 
(0.929 
– 
3.680)

0.080 8.381 
(1.598 – 
13.959)

0.012*

Alcohol consumption 
status
Abstainers (Ref.)
Current drinkers 0.950 (0.489 – 

1.847)
0.880 0.433 (0.138 – 

1.368)
0.153 0.893 (0.458 – 

1.741)
0.740 1.638 (0.621 – 

4.319)
0.319

Cigarette smoking 
habit
Non-smokers (Ref.)
Smokers 1.241 (0.405 – 

3.797)
0.705 1.458 (0.192 – 

11.039)
0.715 2.233 (0.728 – 

6.851)
0.160 1.362 (0.274 – 

6.779)
0.706

Table 5 Cont...

More than half  of  the study population had difficulty in 
physical mobility; this was followed closely by sensory disability 
including hearing impairment, communication difficulty and 
visual impairment. In contrast to the present study, a study 
conducted in 2005 found that visual impairment (37%) was 
the most common type of  disability among people with 
disabilities in two northern states in Nigeria23. It is interesting 
to know that the prevalence of  visual impairment (7.1%) in 
the present study is 5 times less than that reported in the two 
states in Nigeria23. The difference could be attributed to the 
improved eye care outreach programmes going on in Nigeria 
within the last decade with the aim to reduce preventable 
blindness. The regional variation in dietary pattern that exists 
within Nigeria could also be a contributory factor.
No gender variation was observed in the socio-demographic 
factors. Majority of  the participants had at most primary 
education, were unemployed and had no income.  A previous 
study in Nigeria also found that half  (49.8%) of  people with 
disability were illiterate and 61% were unemployed with 
zero income (38%)23.  This is the situation of  people with 
disability in many developing countries. They are socially 
excluded with limited access to the basic needs of  life. The 
variation that exists in socio-demographic and economic 
factors between the disabled and non-disabled persons is the 
major reason for the exclusion experienced by people with 
disability24.  
The prevalence of  overweight (49.2%) among the study 

population is relatively high compared to the range (20.3%–
35.1%) reported for the general population of  Nigerian 
adults25. However, the obesity prevalence in the present 
study is lower than that reported for different forms of  
disabilities in other countries such as Spain 36.8% 26, United 
States 24.9% 27, and Turkey 13.2% 28. This disparity might 
be due to variation in environmental, genetic and dietary 
factors. Behavioural, environmental and biological factors 
such as excessive caloric intake, sedentary lifestyle, genetic 
disorders and use of  medications have been implicated in 
the etiology of  overweight and obesity among people with 
disability29,30. Excessive weight gain in disability can result 
to a vicious cycle with additional health implications due to 
increased activity limitations, and participation restrictions.
We observed that greater proportion of  the participants had 
abnormal WC and WHR. Gender variation was observed 
in WC and WHR with females showing higher rate of  
abnormality. This has been consistently reported even among 
non-disabled adults especially in Africa31,32 where it has been 
attributed to female sedentary lifestyle, accumulation of  fat 
during pregnancy and cultural norms which associate fat 
with beauty and affluence. Body fat distribution is vital in 
considering the health implications of  obesity. Evidence has 
shown that increased total abdominal fat is a strong indicator 
for morbidity and mortality even when BMI is within the 
desirable range33.  
Compounding evidence indicates that the variations in 

p-value (*p < 0.05, **p < 0.01, ***p < 0.001). OR = Odds Ratio; CI = Confidence Interval
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abdominal fat explain the relationships among obesity, 
insulin resistance, hypertension and dyslipidemia. The high 
prevalence of  dyslipidemia (81.8%), hypertension (29.7%), 
and diabetes (12.1%) among the participants are more likely 
to result from the high measures of  obesity (abnormal WC 
and WHR) as indicated in previous reports34-36.  A close 
interaction was reported between abdominal obesity and 
multiple adverse changes to lipid profile in older adults35. 
In another study markers of  insulin resistance correlated 
significantly with the degree of  abdominal adiposity36. These 
interactions were well explained in a review that explores 
the pathophysiological links between abdominal obesity and 
elevated cardiometabolic risk37. 
Anaemia was highly prevalent among adults with disability 
in Enugu Metropolis. This is contrary to studies from 
other countries which found lower prevalence of  anaemia 
(< 30%) in adults with disability38. This may be due to low 
consumption of  iron rich foods especially the animal food 
sources as evident in the 24-hour dietary recall data collected 
from the participants. Their dietary intake is predominantly 
plant based which has low bioavailability of  iron hence 
accounting for the high prevalence of  anaemia. Surprisingly, 
we observed that more males than females were anaemic 
(p = 0.007) with greater proportion presenting with moderate 
and severe anaemia. This pattern is consistent with few 
other studies conducted among institutionalized people with 
intellectual and/or motor disability39. The reason for this 
finding is still not clear however, to some extent it could be 
attributed to the WHO serum hemoglobin threshold20 used 
to diagnose anaemia in adults which placed males at higher 
threshold.  
More than half  of  the study population was zinc deficient. 
This finding elucidates the alarming rate of  anaemia recorded 
among the study population. The link between anaemia and 
zinc deficiency was explained through several mechanisms. 
Impaired iron absorption can occur in zinc deficiency as 
zinc is a vital component of  enzymes that are responsible in 
hemoglobin synthesis and erythropoiesis stimulation40,41. To 
our knowledge, there is no reference data in the prevalence 
of  anaemia and zinc deficiency among adults with disability 
in Enugu State and Nigeria as a whole. However, the high 
prevalence rate of  these micronutrient deficiencies could 
largely be due to ignorance of  micronutrients-rich food 
sources despite their availability in the State hence, the need 
for nutrition education. 
The mean calorie intake was less than 90% of  the RDA. 
Although this was lower than the RDA, it could be considered 
healthier than that reported for adults with intellectual 
disability living in group homes in Australia42. However, the 
mean protein intake in the present study was relatively lower 
than that reported among adults with intellectual disability 
in Spain43. In addition to the varying dietary pattern, the 
different dietary assessment methods employed by the 
investigators may not be unconnected with the contrasting 
information obtained. 
The logistic regression analysis revealed that the risk of  
being overweight/obese was higher with advanced age-
group than the younger age-group. The reason is in line 
with the fact that advanced age is associated with reduced 
physical activity. Oviedo et al. analyzed the age difference in 
physical activity levels and sedentary time patterns among 
adults and older adults with disability and found that adults 
were more physically active and had a higher step count 

than older adults44. Accumulation of  fat which mostly starts 
at adulthood is exacerbated by the sedentary lifestyle and 
limited energy expenditure peculiar at this age. 
Similarly, boarders had higher chances of  being overweight/
obese, having abnormal WC and being hypertensive than 
those living in a family house. Living in a more restrictive 
environment encourages sedentary lifestyle and physical 
inactivity44. In contrary to our finding, a study conducted in 
U.S. showed that adults with intellectual disabilities who lived 
in restrictive settings had lower risk of  developing obesity45. 
Investigators whose results contradict our finding argued that 
the ability to access food independently without assistance, 
a practice common in family homes could be the reason 
for increased level of  obesity recorded among adults with 
intellectual disability45,46. This might not be the case in the 
present study as associations may vary in different societies 
based on the level of  household food security. 
The risk of  developing hypertension was higher for 
boarders than their peers who lived in family home. The 
evidence for the relationship between living arrangements 
and hypertension in disability is very limited. However, 
substantial evidence suggests association between limitations 
in activities and hypertension47,48. The finding that boarders 
had higher chances of  having hypertension in this study may 
be in line with some previous studies where the health and 
well-being of  adults with intellectual disability improved 
when they live with family rather than living out of  home49. 
These findings suggest that further detailed investigation 
into the effect of  living arrangements on nutrition and health 
status of  individuals with disability especially in developing 
countries like Nigeria is needed as this may provide policy 
makers with information required to develop appropriate 
policies for this group of  people. 
Female gender and having more than three children were 
associated with central obesity. In consistent with other 
studies50 this result confirms the association between parity 
and risk of  central obesity which increases with higher number 
of  parities. We found that being employed was a protective 
factor of  hypertension. This is in line with previous report 
that unemployed adults had higher risk of  hypertension 
compared to employed ones51,52.  Having employment is 
associated with increased physical activity which has been 
linked with lower blood pressure and reduced cardiovascular 
risk53. 
The following limitations of  the study should be considered. 
The physical activity level of  the participants was not 
assessed as a result its association with dependent variables 
was not determined. Again, the nutrient intake data might 
have been over-or under-reported by the respondents due to 
recall bias. Limitation in study design also exists; the cross-
sectional study employed could not establish causality as the 
independent and dependent variables were assessed at the 
same time. Despite these limitations, the current research 
provides some new evidence on the relationship between 
socio-demographic factors and health and nutritional status 
of  adults living with disability in Nigeria where limited 
information exists. 

Conclusion
There was high prevalence of  overweight/obesity, 
dyslipidemia, anaemia and zinc deficiency among people 
with disability in Enugu Metropolis. Older age-group, female 
gender, living away from home and having more than 3 
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children were factors associated with measures of  overweight 
and obesity. Being boarder was an important predictor of  
hypertension while being employed was a protective factor. 
The findings of  this study indicate the need to initiate and 
scale up nutrition and health promotion strategies such as 
nutrition education and physical activity programmes for 
people with disability. In addition, actions such as elimination 
of  disparity gap in employment status should be priotized. It 
is hoped that the findings of  this study will guide policy and 
practice towards improving the health and nutritional status 
of  adults with disability in Enugu Metropolis and beyond.
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