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ABSTRACT

Objective: To determine the prevalence and pattern of
obesity among health workersin LUTH, Lagos. Nigeria
Research Methods and Procedures: A cross-sectional
survey was conducted in sample of 200 Nigerian adults in
LUTH, Lagos. Body weight, height, waist circumference and
blood pressure were measured using standard methods.
Overweight and obesity were defined according to the World
Health Organization classification. Central obesity was
defined according to guidelines of the International Diabetes
Federation.

Results: The mean age of respondents was 33.6 + 11.2
years. A total of 106 (53.0%) respondents were females
while 94 (47.0%) of the respondents were males. The
mean BMI and waist circumference were 23.1 kg/m*and 77.2
cm, respectively, for men and 23.5 kg/m* and 79.6 cm,

respectively, for women. The overall prevalence of obesity
was 9.0 % and the prevalence was higher in females (15.7%)
than in males (4.4%) and the difference was statistically
significant (P<0.05). The overall prevalence of overweight
and obesity was 38.1%. The prevalence of central obesity
was 4.6% in men and 20% in women. Subjects who took much
salt in their meals were three times more likely to be obese
(Odds Ratio =3.479, P=0.001) and those with hypertension
were four times more likely to be obese (Odds Ratio =4.308,
P=0.001). Lifestyle factors were the most important risk
factors to explain the differences in overweight and central
obesity between males and females.

Conclusion: This study concluded that the prevalence of
obesity is on the increase and lifestyle risk factors are
contributory. Lifestyle may be the main reason for differences
in the prevalence of overweight and obesity among health
workers.

INTRODUCTION

Chronic diseases including obesity accounts for a large
proportion of the global burden of disease and it is the main
cause of death in aimost every country. According to a report
by the World Health Organization (WHO), 39% of adults aged

18 years and over are overweight in 2014 and 13% were
obese'. Being overweight is associated with a higher risk of
disease, particularly if body fat is concentrated around the
abdomen. The estimates of attributable mortality and burden
due to being overweight and obese have been made using a
measure of high body mass index (BMI) calculated as weight
(kg) divided by height squared (m?). BMI was chosen as a
simple measurement of body weight in relation to height
because it is in principle easier to measure at the population
level than body fat. Analysis of the relationship between BMI
and mortality and morbidity suggests that the theoretical
optimum mean population BMI is around 21 kg/ m2."

Obesity is a complex, multifactorial disease that develops
from the interaction between genotype and the environment.
Our understanding of how and why obesity occurs is
incomplete; however, it involves the integration of social,
behavioural, cultural, physiological, metabolic, and genetic

factors?. The risk factors for obesity are excess energy intake,
sedentary lifestyle, genetic factors, excess body weight which
are risk factors also for diabetes and hypertension "**

It is not only people from rich societies who develop obesity:
recent decades have seen substantial lifestyle changes
among indigenous populations and their interaction with
genetic susceptibility has led to an epidemic of obesity and
obesity associated disease. Prevention and management of
obesity are a major challenge especially in developing
countries, where obesity often coexists with malnutrition and
underweight **

Evidence for the emerging epidemic of obesity has been
gathered from population surveys using measures of body
mass index (BMI) and others such as waist circumference.
International and national guidelines, such as those adopted
by WHO’® and the National Institutes of Health define
categories of overweightand obesity”

The WHO criteria for overweight (BMI 25.0 -29.9kg/m’) and
obesity (BMI > 30.0kg/m?), using the direct method of age
standardisation is applicable for populations of all countries’.
Few countries have reported data on waist circumference or
waist-hip ratio. Data on abdominal fat distribution are even
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scarcer, which is probably due to the fact that the equipment
for these measurements is expensive and except for
ultrasound scanning-impractical for field studies. Globally,
obesity data have therefore been mostly reported based on
simple measurements, the most commonly used of which is
BMP

The WHO publication shows that global obesity is on the
increase in all continents; the prevalence of obesity is highest
in the Pacific islands followed by North America (United
States and Canada) and the Middle East: sub-Saharan Africa
has the lowest prevalence of obesity; developing countries
with diverse ethnic population, for example Mauritius and
Brazil, seem to have the highest increase in obesity
regardless of baseline obesity’. The prevalence of obesity
and secular trends in epidemiology, are different for different
countries and so is the increase in prevalence. The
prevalence of obesity among males and females aged
15years and above in Brazil was 8.7% and 14.6%
respectively in 2005, 36.5% and 41.8% respectively for the
United States while the prevalence of obesity in Nigeria was
2.0% and 6.0% respectively’ Abdominal obesity signifies
excess adipose tissue located in the abdomen, and is
believed to contribute disproportionately to ill health.

The adverse health consequences associated with
abdominal obesity, as well as obesity in general are vast and
include cardiovascular diseases, stroke, type 2 diabetes
mellitus, hypertension, osteoarthritis, and sleep apnoea, as
well as cancers of the breast, endometrium, prostate, and
colon’. Some studies in Nigeria have found prevalence rates
of obesity of 11.2% in males and 22.0% in females®; while
another done among civil servants have found overall
prevalence rates for overweight and obesity of 29.6%’. A
study of an urban population sample done in Lagos reported
obesity rates of 8.3% for males and 35.7% for females'
respectively’, while the prevalence of overweight and obesity
in Jos was 21.4% (19.4%) in males and 23.5% in females
giving a male to female ratio of 1:1.3°,

The Body mass index is commonly used to determined
desirable body weight. Invented by a Belgian Polymath,
Adolphe Quetelet, between 1830 and 1850, BMI is a measure
of weight in relation to height and is calculated as weight (kg)
divided by height (m”) squared "Astudy done in Port Harcourt
showed that the mean BMI was 25.79/ kg/m”. Females had
significantly higher BMI than males while the WHR was
significantly higher in males than females. About 50.2% of the
subjects had BMI of/25 kg/ m2 while 42.6% had WHR of/0.90
1"

METHODS

The study was carried out within the Lagos University
Teaching Hospital (LUTH) community. The Lagos University
Teaching Hospital is located in Idi-Araba. The hospital has a
761 bed-capacity, over 40 Specialists clinics, Out-patient
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services, 24 hours Accident and Emergency services and In-
patient care services. The hospital has an assemblage of
highly skilled and dedicated professional staff. The staff
strength is about 3,000, and this includes about 776 doctors
and about 600 nurses amongst various other health
professionals such as pharmacists, physiotherapists, and
laboratory scientists. The hospital has 23 clinical services
departments and 19 non clinical services departments.

The study was a descriptive cross sectional observational
survey. The inclusion criteria was all health workers in LUTH
with valid staff identity card, Males and females above 18
years. Subjects who are willing to participate after informed
consent. While, the exclusion criteria was males and females
below 18 years, Non LUTH staff, Non possession of a valid
LUTH staff identity card, unwillingness to participate after
informed consent, Pregnancy.

The subjects were selected from among the clinical and non-
clinical staff of LUTH using the multistage sampling method.
The first stage sampling was by simple random selection from
a list of the 42 clinical and non-clinical departments
comprising 23 clinical departments and 19 non clinical
departments. In the second stage, the staff from the 23 clinical
departments were divided into Doctors, Nurses, Pharmacists,
Laboratory Scientists and Physiotherapists while those in the
non-clinical departments were divided into Ward Assistants,
Laundry staff, Environmental staff, Administration staff and
Mortuary staff. In the third stage, Doctors, Nurses and
laboratory scientists were randomly selected from the clinicai
departments, while ward assistants, laundry staff and
administrative staff were randomly selected from the non-
clinical departments. Doctors from Internal Medicine,
Obstetrics and Gynaecology, and Surgery were further
randomly selected. The nurses were randomly selected from
Wards E5, Surgery out- patient and Accident and Emergency.
The Laboratory scientists were randomly selected from
Microbiology, Chemical Pathology and Haematology. From
the non-clinical departments, staffs were randomly selected
from among ward assistants, laundry and administration. By
using proportional allocation, doctors who made up about
sixty percent of the clinical departments were allocated 120
questionnaires, nurses 70, laboratory scientists 15. The ward
assistants were allocated 10 questionnaires, laundry staff 10,
and administrative staff 15. Doctors from Internal Medicine
were allocated 38 questionnaires, obstetrics and
gynaecology 42, and surgery 40. Nurses from Ward E5 were
allocated 24 questionnaires, Accident and Emergency 30,
surgery out-patient 16. The laboratory scientists were
allocated 15 questionnaires. The ward assistants, laundry
staff and administrative staff were allocated 10, 10 and 15
questionnaires respectively. In the fourth stage, all those staff
who met the inclusion criteria were administered
questionnaire.
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Ten research assistants made up of both medical doctors and
medical students, who understand English and Yoruba were
used to assist in data collection. These research assistants
were frained for one week on how to administer the
questionnaire and obtain measurements. The questionnaires
were interviewer administered.

Verbal permission and cooperation for the study was obtained
from the subjects before administering questionnaire and
obtaining measurements. The research procedure was based
on modification of WHO STEPS instrument® Data was
analyzed using SPSS version 17.0 (Chicago, IL). Student's -
test was used for comparison of group means. Chi square test
was used for comparison of proportion between two groups.
Association of risk factors with obesity was tested
independently, controlled for age, by multiple logistic
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regressions. Results were presented as frequencies and
percentages. The level of significance was taken as p<0.05.

RESULTS

General description of participants

The socio- demographic characteristics of health workers in
LUTH is shown in Table 1. The mean age of the subjects was
33.6 + 11.2 years. The age range was between 18 and 59
years. A large proportion of the workers (44%) were aged
between 20 to 30 years. Male subjects were 94 (47%) and the
females were 106 (53%) giving a sex ratio of 1: 1.12. more
than half of the subjects 120 (60%) were single, while 36%
were married. The Yoruba ethnic group made up 76% of the
subjects while the Ibos made up 18% .Christians made up 129
(64.5%) while those of the Islamic faith were 26 (13%).

Socio-demographic Frequency Percent
variable

Age (year)

< 20 12 6.0
21-30 88 44.0
31-40 49 245
41-50 29 14.5
>50 22 1.0
Total 200 100
Mean age 336+11.2

Sex

Male 94 47.0
Female 106 53.0
Total 200 100
Marital status

Single 120 60.0
Married 72 36.0
Separated/Divorced 8 4.0
Total 200 100
Ethnicity

Yoruba 152 76.0
Igbo 36 18.0
Others 12 6.0
Total 200 100
Religion

Christianity 129 64.5
Islam 26 13.0
None 45 225
Total 200 100

Table 2 shows the socio- economic characteristics of health
workers in LUTH. About three quarters 143 (71.5%) of the
subjects had university education and only 15 (7.5%) had
secondary education. About half of the respondents 95
(47.5%) were doctors a third 63 (31.5%) were nurses. The
others health workers made up 42 (21%)

Socio-demographic Frequency Percent
variable

Education

Secondary 15 7.5
Post secondary 42 21.0
University 143 715
Total 200 100
Occupation

Doctor 95 475
Nurse 63 31.5
Laboratory scientist 12 6.0
Others 30 15.0
Total 200 100

Table 3 shows the history of smoking and alcoho
consumption among health workers in LUTH. Of the 20C
respondents, more than three quarters 168 (84.0%) dic
not smoke cigarettes while only 32 (16%) were smokers.
Of the 32 smokers, the mean number of cigarettes per
daywas 2.6 £ 0.8 and 18.8% of them smoked more than
4 sticks per day. More than half of the smokers 2C
(62.5%) smoked for less than 6 months, while 6 (18.8%
smoked for more than 1 year. More than three quarters
of the respondents 152 (76.0%) do not take alcohol
while 48 (24.0%) took alcohol. Of the 48 that took
alcohol, 38 (79.2%) took beers, while the 20.8% took
other types of alcohol. The mean number of bottles o
alcohol taken per day was 2.2 + 1.0 while the mear
duration of alcohol intake per yearwas 6.8 £ 3.1
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Mean duration of 6.8 £ 3.1

alcohol intake

variable Frequency Percent

Smoking status

Smoke 32 16.0

Do not smoke 168 84.0

Total 200 100

Number of cigarette n=32

sticks/day

2 20 62.5

3 6 18.8

4 6 18.8

Total 32 100

Mean number of 2.6 +0.8

cigarettes

Duration of smoking n=32

(month)

<6 20 62.5

6-12 6 18.8

>12 6 18.8

Total 32 100

Mean duration of

alcohol intake

Alcohol intake

Take alcohol 48 24.0

Do not take alcohol 152 76.0

Total 200 100
- Type of alcohol n=48

Beer 38 79.2

Wine 5 10.4

Palm wine 5 10.4

Total 48 100

Number of n=48

bottles/day

1 9 18.8

2 29 604

>2 1n 20.8

Total 4% 100

Mean number of 2.2 +1.0

bottles/day

Duration of alcohol n=48

intake (year)

1-5 17 354

6-10 31 34.F

Total 48 :
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Table 4 shows the dietary history and involvement in
exercises among health workers in LUTH. Most of the
respondents 149 (74.5%) take much salt in their diet, while 51
(25.5%) take little salt in their diet. Those who use vegetable
oil for cooking made up 174 (87.0%) of the respondents, while
those who use other types of oil for cooking made up 13.0% of
the respondents. More than three quarters of the respondents
144 (72.0%) did not take part in exercises, while only 56 or
28% of respondents were involved in the exercises.

variable Frequency Percent
Salt intake

Much 149 74.5
Little 51 25.5
Total 200 100
Type of cooking oil

Vegetable oil 174 87.0
Palm oil 25 12.5
Butter 1 0.5
Involvement in

exercise

Yes 56 28.0
No 144 72.0
Total 200 100

Table 5 shows the anthropometric indices of health workers in
LUTH. There were 58 (29.0%) of the respondents who were
overweight and 18 (9.0%) were obese. Of the 94 male
respondents, 17 (18.1%) had a waist to hip ratio greater than
0.90cmwhile of the 106 female respondents, 14 (13.2%) had a
waist to hip ratio greater than 0.85cm.

variable Frequency Percent
Body Mass Index (kg/m?’)

185-24.9 124 62.0
25.0-29.9 58 29.0
= 30 18 9.0
Total 200 100
Waist-hip-ratio,,,,, n=94

<0.9 77 81.9
=09 17 18.1
Total 94 100
Mean waist-hip-ratio,,,, 0.81+0.10
Waist-hip-ratio, . n=94

<0.85 92 86.8
>0.85 14 13.2
Total 106 100

Mean waist-hip-ratiog, ., 0.76 £0.08
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variable Frequency Percent Table 7 shows the associations between socio demographic
Systolic BP (mmHg) variables and body mass index. There was a association
<120 92 46.0 between body mass index and age of respondents (P =
120139 0 o 0.0002) and this was statistically significant. Similarly, there
Total 200 100 was significantly significant association between body mass
Mean systolic BP 148+90 index and sex (P = 0.03), body mass index and marital status
Diastolic BP(mmHg) (P =0.003), body mass index and ethnicity (P = 0.001), body
<80 12 56 mass index and occupation (P = 0.004), body mass index and
80 -89 4 35.5 religion (P = 0.001). However, there was no statistically
Titgaol ;(7)0 ?650 significant association between body mass index and
Mean diastolic BP 744483 sduication(R=0.88)

Socio-demographic Body Mass Index (kg/m’) (%) X df

variable 18.5-24.9 25.0-29.9 Total

Age (year)

<20 7 (58.3) 5(41.7) 12 30.68 8 0.0002

21-30 64 (72.7) 17 (19.3) 88

31-40 28 (57.1) 13 (26.5) 49

41-50 19 (65.5) 7(24.1) 29

>50 6 (27.3) 16 (72.7) 22

Total 124 (62.0) 58 (29.0) 200

Sex

Male 57 (60.6) 33(35.1) 94 6.77 2 0.03

Female 67 (63.2) 25(23.6) 106

Total 124 (62.0) 58 (29.0) 200

Marital status

Single 87 (72.5) 25(20.8) 120 16.01 4 0.003

Married 32 (44.4) 30 (41.7) 72

Divorced/Widowed 5(62.5) 3 (37.5) 8

Total 124 (62.0) 58 (29.0) 200

Ethnicity

Yoruba 103 (67.8) 37 (24.3) 152 18.74 4 0.001

Igho 12 (33.3) 20 (55.6) 36

Others 9 (75.0) 1(8.3) 12

Total 124 (62.0) 58 (29.0) 200

Religion

Christianity 87 (67.4) 26 (20.2) 129 17.78 4 0.001

Islam 16 (61.5) 10 (38.5) 26 17.78 4 0.001

None 21(46.7) 22 (48.9) 100

Total 124 (62.0) 58 (29.0) 200

Education

Secondary 9 (60.0) 4 (26.7) 15 1.48 4 0.83

Post secondary 28 (66.7) 12 (28.6) 42

University 87 (60.8) 42 (29.4) 143

Total 124 (62.0)  58(29.0) 200

Occupation

Doctor 66 (69.5) 28 (29.5) 95 18.89 6 0.004

Nurse 33 (52.4) 18 (28.6) 63

Laboratory scientist 8 (66.7) 4 (33.3) 12

Others 17 (56.7) 8 (26.7) 30

Total 124 (62.0) 58 (29.0) 200

18
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Table 8 shows the association between lifestyle and body
mass index. There is a statistically significant association
between smoking and body mass index (P = 0.001), alcohol
consumption and body mass index (P = 0.01), non-
consumption of alcohol and body mass index (P =0.002) salt
intake and body mass index (P=0.0001), Participation in
exercise has a statistically significant association with body
mass index (P=0.02).
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Table 9 shows the association between obesity and predictor
variables. There is a statistically significant association
between obesity, blood pressure and salt intake while there is
no statistically significant association between obesity and
alcohol consumption.

Life styles Body Mass Index (kg/m’) (%) X df p
18.5-24.9 25.0-29.9 =30 Total
Smoking status
Smoke 12 (37.5) 18(56.3)  2(6.3) 32 13.76 2 0.001
Do not smoke 112 (66.7) 40(32.8) 16(95) 168 0.001*
Total 124 (62.0) 58(29.0) 18(9.0) 200
Alcohol intake
Take alcohol 23 (47.9) 22(45.8) 3(16.7) 48 8.72 2 0.01
Do not take alcohol 101 (66.4) 36 (23.7)  15(9.9) 152 0.02*
Total 124 (62.0) 58(29.0) 18(9.0) 200
Salt intake
Much salt 104 (69.8) 37(248) 8(54) 149 17.79 2 0.0001
0.0002*
Little salt 20(39.2) 21(41.2) 10(196) 51
Total 124 (62.0) 58(29.0) 18(9.0) 200
Involvement in exercise
Yes 36 (64.3) 20(35.7)  0(0) 56 8.28 2 0.02
No 88 (61.1) 38(264) 18(12.5) 144
Total 124 (62.0) 58(29.0) 18(9.0) 200
Variables Obesity status X P-value
Yes No
Blood pressure classification 7.656 0.022*
Normal 18(21.9) 64(78.1)
Pre-hypertensive 40(40.0) 60(60.0)
Stage 1 hvpariensive 8(44.4) 10(55.6)
Totai 66(33.0) 134(66.0)
Alcohc: . nzumntion 2.850 0.109
Yes 25(52.1) 23(47.9)
No 101(66.4) 51(33.6)
Total 126(63.0) 74(37.0)
Salt intake 10.308 0.002*
Yes 9(8.1) 102(91.9)
No 55(61.8) 34(38.2)
Total 64(32.0) '16(68.0)
The factors identified to be significantly ass ~ af ~ ww saltintake and blood pressure classification) in univariate
analysis were harvested and subjected * . nialysis. The results of the multiple logistic regression analysis for obesity
status are shown in table 9. The dep« , -table 9 is obesity status of the subjects, a Yes-or No outcome. Subjects who
take more salt in adequate proport:.. i Jre likely (OR = 3.497, p = 0.001) to be predisposed to obesity. Also patients
who are hypertensive are 4 times m -+ .308,p=0.001) to be predisposed to obesity.
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Variables Coefficients f3 Std. Error Wald-statistic df P-value Exp (B)

Salt intake

Yes 1.252 0.391 10.225 1 0.001 3.497

Blood pressure

Hypertensive 1.460 0.600 13.456 2 0.001 4.308

Constant -0.823 0.590 1.948 1 0.163 0.439

DISCUSSION third 40 (32.8%) of those who do not smoke were overweight.

The mean age of the respondents in this study was 33.6 + 11.2
years was less than the 41.2 years recorded in a study among
civil servants in Zaria, Nigeria * and 47.7 years in South-west

Nigeria “. The difference may be due to the fact that most of the
respondents in this study were from among particular group of
people as opposed to the general population in the other
study. In this study, the age group 21 to 49 years accounted for
83% of the study population compared t0 53.3% in a study in a
screening survey conducted in South-west Nigeria *.

The prevalence of obesity among health workers in LUTH
was 9.0 % and the prevalence was higher in females (15.7%)
than in males (4.4%). This difference was statistically
significant (P<0.05). ). The prevalence of overweight and
obesity was 19.4% in males and 23.5% in females in Jos’
while the prevalence of obesity was 11.2% in males and 22.0%
in females in a suburban community in Northern Nigeria®. The
overall prevalence of overweight and obesity among health
workers in LUTH was 38.1%, which is similar to the 36.1%
found in another study in Northern Nigeria®. The prevalence of
overweight and obesity in males was 38.8% and 37.4% in
females in this study, and these findings are higher than that in
other studies done in Nigeria in 1995 and 2006 ™ *. The trend
is an increase in the prevalence of overweight and
obesity. There was a positive correlation between BMI and BP
inthe overall sample.

In Africa, some of the highest prevalence rates of obesity were
reported in Seychelles (14.6% in males and 33.8% in
females)”™. In this study, the prevalence of overweight and
obesity -was highest within the 31 to 40 age group (42.8%,
P=0.0002) and were both higher in females (15.7%,
P=0.028%) which is consistent with findings reported in other
studies in Nigeria " ™. Analysis of the data revealed a complex
relationship between all the forms of overweight and obesity
and religion (Christians 32.6%, P=0.001), marital status
(married 55.6%, P=0.003) and occupation (Doctors 30.6%,
P=0.04, nurses 47.6% P=0.04) that were examined. It can be
assumed that people tend to put on weight after marriage and
setting up a family. More than half of the respondents 106
(53.0%) had systolic Pre- hypertension while those with
diastolic Pre-hypertension was 71(35.5%). More than half of
those who smoked 18 (56.3%) were obese while only about a

Of those who smoke, about 62.6% were either overweight or
obese, while only 43.3% of those who do not smoke were
either overweight or obese. There was an association
between alcohol consumption and obesity as 25 (62.5%) of
those who take alcohol were either obese or overweight,
while 51 (33.6%) of those who do not take alcohol were either
overweight or obese. Although, the relationship between
alcohol consumption and obesity can be positive or negative,
it is more often related to the number of drinks the individuals
consumed on the days they drank .The pattern of obesity is
reflected in the fat distribution among males and females
using the waist hip ratio and waist circumference as
indicators. The proportion of men with a high waist hip ratio
(>0.90) was 19.3% compared to 16.7% in females (>0.85).
There was a statistically significant difference (P<0.05) in the
proportion of males with a high waist circumference (>94cm)
4.6% compared to (>80cm) 20.0% in females. Females were
more centrally obese than males. The implication is that there
are more females than males with a higher tendency to
cardiovascular events. This is similar to findings in other
studies done in Nigeria ™ *.

There was a positive correlation between BP and BMI, which
was statistically significant. Interestingly, the BP patterns
between females and males in Africa exhibit a heterogeneous
pattern. On the one hand, some studies from Southern Africa
1 Morocco * and Egypt * have recorded higher BP ir
females than in males, which is the opposite of what is
obtained in this study. This observation has been referred to
as reversed gender dichotomy. On the other hand, studies in
other countries, notably Nigeria,” Democratic Republic of
Congo * and Ghana,” have shown higher BPs in males than
infemales as is the case in this study. In Caucasians and Afro-
Americans, studies of BPs generally reported higher levels in
males than in females™ “. It appears this heterogeneity may
be a reflection of different socioeconomic stressors and
related factors rather than of pure physiological origin™*. One
explanation cited for reversed gender dichotomy was higher
indices of obesity and elevated level of insulin resistance in
the females *. A number of factors have been implicated in
the development of this form of hypertension, notably
adoption of Western-type lifestyles, especially diet, and
increased psychosocial stress.
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CONCLUSION

There is a high prevalence of obesity and in particular
abdominal obesity among health workers in LUTH, Lagos
especially among females. The determination of the Body
Mass Index is sufficient to assess for prevalence of obesity.
Using waist circumference alone however, allows us to
identify high risk patients from within the overweight and
obese workers with central obesity and therefore those at
higher risk for cardiovascular events
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