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Obesity and hypertension are emerging problems in the Tamale metropolis in the northern region
of Ghana. This study investigated the prevalence of obesity and hypertension among market men
and women in the Tamale Metropolis. This is from a viewpoint of the market place, being an occu-
pational environment that predisposes individual to obesity, mainly due to sedentary living and
enhanced access to all sorts of food. A total of 220 market men and women were contacted. 15 indi-
viduals refused to take part in the study and 5 returned incomplete questionnaires, leaving 200
complete and evaluable respondents comprising 100 men and 100 women. The study population
was selected randomly from four major markets (Lamashegu market, Aboabo market, Tamale cen-
tral market and Kukuo market) in the city. Obesity was measured using the various anthropometric
parameters (BMI, WHR, WC and %BF) and blood pressure was measured. The prevalence of hy-
pertension was 3% while the prevalence of obesity was 25.0%, 35.5%, 30.0% and 52.5% using BMI,
WHR, WC and %BF respectively among the entire study population. Among the men, 27.0%, 8.0%,
8.0% and 37.0% were obese using BMI, WHR, WC and %BF respectively; whilst the women rec-
orded 23.0%, 63.0%, 52.0% and 68.0% as the prevalence of obesity using BMI, WHR, WC and %
BF respectively. Among the men, 5.0% were hypertensive while 1.0% of women had hypertension.
Prevalence of obesity and Blood pressure values increased with increase in age. The prevalence of
obesity is a common phenomenon among the market men and women in the metropolis. Irrespec-
tive of the criteria used, obesity is more common among the market women. The prevalence of
obesity from this study is age dependent; it also depends on educational level as well as marital
status. The prevalence of hypertension on the other hand is low and it is common among the men
as compared to the women and also increased with age. Education on hypertension and obesity
should be prioritized among the market men and women as a greater proportion of our study pop-
ulation who were obese were found to be illiterates.
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INTRODUCTION 2015 (WHO, 1997). This disturbing trend raises
Excessive body fat accumulation to the extent that it ~ public health concerns because of the risk of devel-
may affect health, leading to reduced life expectancy  oping conditions such as hypertension, dyslipidae-
has reached epidemic proportions with an estimated  mia, type 2 diabetes, coronary artery disease, cardio-
400 million people being affected globally (Hjartaker — vascular attack (stroke), osteoarthritis as well as can-
et al., 2008) and this would increase to 700 million by  cer (Hjartaker ¢f a/, 2008). Over the years, variations
in the prevalence of obesity and hypertension across
the world have been reported depending on the
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The market place as an occupational environment
can predispose individuals to obesity and hyperten-
sion partly due to their sedentary lifestyles and en-
hanced access to food (Ajani, 2003). Within the total
of 16 hours daily (domestic and market activities)
they spend on a sedentary lifestyle, increased intake
of high fat and sugar containing meals as well as in-
between meals food consumption are common fea-
tures (WHO, 2000; Ajani, 2003; Hjartaker ez al,
2008; Gonzalez-Suarez ef al., 2009; Suleiman e al.,
2009; Ziraba et al., 2009).

In sub-Saharan Africa, prevalence rates of 13.6%
and 18% have been recorded within the adult popu-
lation in Ghana and Benin respectively (Benkeser ¢#
al., 2012). Estimates from the World Health Organi-
zation (WHO) indicate that one out of every five
persons diagnosed with hypertension could be
obese and this may account for a greater chunk of
essential hypertension in men and women (Haslam
et al., 2005). According to the WHO (WHO, 1997),
there is a global shift in diet towards increased in-
take of “junk foods” which are low in vitamins,
minerals and other micronutrients, which sets the
stage for the development of obesity and hyperten-
sion. In Ghana, there is paucity of data on the inci-
dence of obesity among this target group, as such
the need for this study.

MATERIALS AND METHODS

Study design

This descriptive cross-sectional study was carried
out in the Tamale metropolis of the Northern Re-
gion of Ghana among market men and women aged
18 years and above from May to June 2013. Four (4)
markets within the metropolis were purposively se-
lected for the study and this comprised the La-
mashegu market, Aboabo market, Tamale central
market and Kukuo market, after which simple ran-
domized sampling was used to recruit 55 partici-
pants from each market.

Data collection

Data was collected at the various markets with the
assistance of a trained nurse. Data collected from
respondents ranged from Anthropometric parame-
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ters, socio-demographic information as well as
blood pressure readings after a brief education on
the need for the prevention of obesity and hyper-
tension. A semi-structured questionnaire was used
to obtain socio-demographic information.

Anthropometric measurements and blood pres-
sure readings

Obesity was assessed using four indicators (body
mass index (BMI), waist circumference (WC), waist
-to-hip ratio (WHR) and percentage body fat (%
BF). Weight, to the nearest 0.1 kg in light clothing
was measured using a digital flat floor weighing
scale (with weighing capacity of 250 kg) manufac-
tured by SECA (Hamburg, Germany) and height to
the nearest 1 cm was measured using a portable
stadiometer (measuring range : 20 cm to 205 cm)
manufactured by SECA. Body Mass Index (BMI)
was calculated as the ratio of the weight (kg) and
the square of height (m?).

Waist circumference (to the nearest centimeter) was
measured with a Gulick 11 spring-loaded measuring
tape (Gay Mill, Wisconsin, USA) mid-way between
the inferior angle of the ribs and the suprailiac
crest. Hip circumference was measured as the maxi-
mal circumference over the buttocks in centimetres
and the waist to hip ratio (WHR) calculated by di-
viding the waist circumference (cm) by the hip cir-
cumference (cm).

%BF was estimated from the BMI of respondents
with the formulae %BEF = (1.20 X BMI) + (0.23 X
Age) — (10.8 X sex) — 5.4; where sex is 1 for males
and 0 for females (Deurenberg ¢f al., 1991). Internal
and external cross-validation of the prediction for-
mulas showed that they gave valid estimates of
body fat in males and females at all ages
(Deutenberg e al., 1991).

Blood pressure was measured using the left arm in
the sitting position with the aid of a sphygmoma-
nometer using the auscultation method. The systol-
ic blood pressure was recorded at phase I Korot-
koff sounds while the diastolic blood pressure was
recorded at phase V Korotkoff sounds. All meas-
urements were taken twice by the same person and
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the average of the two readings was taken as final.
Respondents were also given a 5 minute period of
rest before and after the first blood pressure reading.

Definition of terms

BMI (kg/m?) was categorized using the current
World Health Otganization (WHO) definitions;
BMI of <20 kg/m? 20-24.9 kg/m?, 25-29.9 kg/m?
and 230 kg/m? were used to define underweight,
normal, overweight and obese respectively. Waist
circumference (WC) was defined for both males and
females with WC <94, 94-101.9 and = 102 cm de-
fined as normal, overweight, and obese respectively
for males and <80, 80-87.9 and =88 cm defined as
normal, overweight and obese respectively for fe-
males. Waist-to-hip ratio (WHR) was also defined
for both males and females with WHR<0.90, 0.90-
0.99 and = 1.0 defined as normal, overweight, and
obese respectively for males and <0.80, 0.80-0.84
and =0.85 defined as normal, overweight and obese
respectively for females. %BF greater than 25% and
30% for males and females respectively, was consid-
ered as obese. Hypertension was defined as systolic
blood pressure =140 mmHg and/or diastolic blood
pressure 290 mmHg.

Statistical analysis

Results are presented as Means * SD. Unpaired #
test was used to compare the means of all continu-
ous variables. The Chi-square test statistic was used
to assess the statistical significance of categorical
variables. A p-value < 0.05 was considered to be
statistically significant. GraphPad Prism for Win-
dows version 5.0 (GraphPad Software, San Diego,
CA, USA) was used for all statistical analysis.

RESULTS

General and socio-demographic characteristics
of the studied population

Out of the 220 market men and women contacted,
15 individuals refused to take part in the study, 5
returned incomplete questionnaire, leaving 200 com-
plete and evaluable questionnaires leading to a re-
sponse rate of 90.9%. The age range of the studied
population was 18 to 72 years and the mean * SD
was 35.0 * 9.7 years. Majority of the studied partici-
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pants were married (56.0%), had attained at least
basic education (74.0%) and the mean income level
was about GH¢ 137.8 + 159.9 as shown in Table 1.
Most of the participants operate in the open market
system (60.0%), do not consume alcoholic beverage
(85.5%) and are non-smokers (94.0%). About
45.0% are engaged in active exercise (45.0%). The
mean time at which the participants normally take
their supper is at 7:07 £ 1:42 p.m. (Table 1).

When the studied population was stratified based
on gender, significantly (p = 0.0037) higher propor-
tion of the females (35.0%) were illiterates as com-
pared to the 17.0% among the males. On the other
hand, higher proportion of the males (19.0%), had
attained tertiary education as compared to their
female (9.0%) counterparts (Table 1). A higher pro-
portion of the male participants consumed alcohol-
ic beverages (22.0%) and smoked cigarettes (10.0%)
compared to the 7.0% and 2.0% for the females
respectively (Table 1).

Prevalence of obesity and hypertension within
the studied population

When the studied anthropometric variables were
stratified based on gender, males (76.6 £ 14.9 kg)
were heavier than their female (71.6 £ 15.8 kilo-
grams) counterparts (Table 2). The mean %BF was
significantly (p = <0.0001) higher among the fe-
males (34.3 = 7.0%) compared to their male coun-
terparts (23.9 * 6.8%). However, the mean SBP
and DBP were significantly higher among the males
as compared to the females (Table 2).

As shown in Figure 1, 29.0% and 25.0% of the
studied population were overweight and obese re-
spectively using BMI as the indicator of body
weight (Figure 1A). Using WHR as the indicator,
48.5% and 35.5% were overweight and obese re-
spectively (Figure 1B). Using waist circumference as
indicator of central obesity, about 21.0% and 30.0%
were overweight and obese respectively (Figure 1C)
whilst 52.5% were obese when percentage body fat
was used as the indicator of obesity as shown in
Figure 1D.
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Table 1: The distribution of socio-demographic characteristic of the studied population stratified

by gender
Total Female Male

Variables (n = 200) (n = 100) (n = 100) P values
Age (years) 35.0 £ 9.7 344 +10.9 357+ 84 0.3581
Marital status

Single 78(39.0%) 37(37.0%) 41(41.0%) 0.5620
Married 112(56.0%) 59(59.0%) 53(53.0%) 0.3927
Divorce 3(1.5%) 1(1.0%) 2(2.0%) 0.5607
Widow 7(3.5%) 3(3.0%) 4(4.0%) 0.7004
Educational level

Illiterate 52(26.0%) 35(35.0%) 17(17.0%) 0.0037
Basic 49(24.5%) 29(29.0%) 20(20.0%) 0.1390
Secondary 61(30.5%) 24(24.0%) 37(37.0%) 0.0459
Technical 10(5%) 3(3.0%) 7(7.0%) 0.1944
Tertiary 28(14%) 9(9.0%) 19(19.0%) 0.0416
Income (GHC() 137.8 + 159.9 95.9 + 95.1 179.7 £ 195.8 < 0.0002
Market type

Open 120(60.0%) 62(62.03%) 58(58.0%) 0.5637
Shop 80(40.0%) 38(38.0%) 42(42.0%) 0.5637
Exercise

Yes 90(45.0%) 39(39.0%) 51(51.0%) 0.0881
No 110(55.0%) 61(61.0%) 49(49.0%) 0.0881
Alcohol

Yes 29(14.5%) 7(7.0%) 22(22.0%) 0.0026
No 171(85.5%) 93(93.0%) 78(78.0%) 0.0026
Smoking

Yes 12(6.0%) 2(2.0%) 10(10.0%) 0.0172
No 188(94.0%) 98(98.0%) 90(90.0%) 0.0172
Supper time 7:07 = 1:42 7:15 + 1:27 7:00 = 1:57 0.0346

Categorical data are presented as proportion and compared using chi-square whilst continuous data are pre-
sented as mean ¥ s.d and compared using unpaired t-test.

Using WHR, WC as well as %BF as a marker of
obesity, the prevalence of obesity was significantly
higher among the market women as compated to
the market men (Table 2). However, the prevalence
of hypertension was significantly higher among the
men as compared to the women (Table 2).

When body weight indicators were stratified by age,
the prevalence of obesity using the various indica-
tors generally increased with age (Table 3). Using
BMI, the highest prevalence of obesity, 39.3%, was
noted among the 45-54 age group followed by
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24.1% among the 35-44 age group, 22.1% among
the 23-34 age group, 19.2% among the 19-24 age
group and 16.7% among those who ate 55 years or
older. Using WHR, WC and %BF as indicators,
there was significant age dependent increase in the
prevalence of obesity as the population age from 19
-24 years to those who are 55 years or older group
(Table 3).

As indicated in Figure 2, the prevalence of hyper-
tension increased from 0.0% among the 19-24 years
group to 1.2% among the 25-34 age group to 3.7%



Table 2: The distribution of anthropometric charac-

teristics of the study population stratified by gender

Female Male
Variables (n=100) (n=100) P values
Weight 71.6 £ 158  76.6 £14.9 0.0228
Height 1.7+ 0.1 1.7+ 0.1 0.0001
BMI 26.5%53  26.54*51 0.9084
wC 88.8 + 134 86.2%10.6 0.1362
HC 101.5%x11.4  99.03%12.7 0.144
WHR 0.9 £0.1 09 %01 0.9258
%BF 343£7.0 239+%6.8  <0.0001
SBP 113.1+11.7  119.0£11.5 0.0004
DBP 71.3+85 788+ 11.1 < 0.0001
BMI
Underweight 10(10.0%) 6(6.0%) 0.2971
Normal 33(33.0%) 43(43.0%) 0.1452
Overweight 34(34.0%) 24(24.0%) 0.1192
Obese 23(23.0%) 27(27.0%) 0.5136
WHR
Normal 4(4.0%) 28(28.0%) < 0.0001
Overweight 33(33.0%) 64(64.0%) < 0.0001
Obese 63(63.0%) 8(8.0%) < 0.0001
wC
Normal 24(24.0%) 74(74.0%) < 0.0001
Overweight 24(24.0%) 18(18.0%) 0.2976
Obese 52(52.0%) 8(8.0%) < 0.0001
%BF
Normal 32(32.0%) 63(63.0%) < 0.0001
Obese 68(68.0%) 37(37.0%) < 0.0001
Hypertensive 1(1.0%) 5(5.0%) 0.0973

Continuous data presented as mean T s.d and com-

~
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Figure 2: The percentage prevalence of hypertension

among the studied population stratified by age
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Waist-to-hip ratio
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21.0%
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Figure 1: Prevalence of overweight and obesity
from the total studied population using BMI
(A), WHR (B), WC(C) and %BF (D) as indica-
tor.

among the 35-44 age group. It decreased slightly to
3.6% among the 45-54 age groups before increasing
sharply to 33.3% among those who were 55 years
and older group (Figure 2).

DISCUSSION

This cross-sectional study, conducted among adult
market men and women in the Tamale Metropolis,
used the four criteria of WHO for determining obe-
sity: WC, WHR, BMI and %BF. The prevalence of
obesity as recorded in this study ranged from 25%
to 52.5% depending on the criteria used. This is in
agreement with the findings of Ajani ez al (2003),
who reported 28% rate of obesity using BMI
among market men and women in Ibadan, Nigeria
and the 31.2% using WHR among civil servants in
the Tamale metropolis (Mogre ef al., 2012). Howev-
er, this finding is higher than the national prevalence
rate of 5.5% as well as the 1.5% reported for North-
ern region according to Biritwum ez a/, (2005), on the
Epidemiology of Obesity in Ghana. The observed
difference could be due in-part to differences in the
study population as well as the change in lifestyle.
Tamale metropolis has been reported as the fastest
growing city in Ghana due to the rapid development
accompanied by westernization and urbanization.
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Table 3: The distribution of body weight indicators of the studied population stratified by age

19-24 25-34 35-44 45-54 >55

Variables (n=26) (n=86) (n=54) (n=28) (n=6) P-values
BMI

Underweight 3(11.5%) 10(11.6%) 1(1.9%) 1(3.6%) 1(16.7%) 0.1721
Normal 9(34.6%) 36(41.9%) 21(38.9%) 9(32.1%) 1(16.7%) 0.7642
Overweight 9(34.6%) 21(24.4%) 19(35.2) 7(25.0%) 3(50.0%) 0.6468
Obese 5(19.2%) 19(22.1%) 13(24.1%) 11(39.3%) 1(16.7%) 0.1812
WHR

Normal 8(30.8%) 19(22.1%) 8(14.8%) 2(7.1%) 0(0.0%) 0.0982
Overweight 15(57.7%) 42(48.8%) 26(48.1%) 13(46.4%) 1(16.7%) 0.1435
Obese 3(11.5%) 25(29.1%) 20(37.0%) 13(46.4%) 5(83.3%) 0.0028
wC

Normal 12(46.2%) 54(62.8%) 26(48.1%) 6(21.4%) 0(0.0%) 0.0006
Overweight 8(30.8%) 12(14.0%) 9(16.7%) 11(39.3%) 2(33.3%) 0.1815
Obese 6(23.1%) 20(23.3%) 19(35.2%) 11(39.3%) 4(66.7%) 0.0214
%BF

Normal 15(57.7%) 53(61.6%) 20(37.0%) 7(25.0%) 0(0.0%) < 0.0001
Obese 11(42.3%) 33(38.4%) 34(63.05) 21(75.0%) 6(100.0%) < 0.0001

Table 4: Distribution of the studied population stratified by
Waist to Hip Ratio (WHR)

Variables Obese Non-obese P-values
Age (years) 3721115 33.8+8.5 0.0177
Marital Status

Single 16(22.5%) 62(48.1%) 0.0004
Married 51(71.8%) 61(47.3%) 0.0008
Divorce 1(1.4%) 2(1.6%) 0.937
Widow 3(4.2%) 4(3.1%) 0.6788
Educational Level

Illiterate 32(45.1%) 20(15.5%) < 0.0001
Basic 21(29.6%) 28(21.7%) 0.2155
Secondaty 12(16.9%) 49(38.0%) 0.0019
Technical 2(2.8%) 8(6.2%) 0.2933
Tertiary 4(5.6%) 24(18.6%) 0.0114
Income

(Ghc) 95.9 £ 63.4 160.91£188.9 0.0055
Market Type

Open 47(66.2%) 73(56.6%) 0.1844
Shop 24(33.8%) 56(43.4%) 0.1844
Exercise

Yes 29(40.8%) 61(47.3%) 0.3809
No 42(59.2%) 68(52.7%) 0.3809
Alcohol

Yes 5(7.0%) 24(18.6%) 0.0263
No 66(93.0%) 105(81.4%) 0.0263
Smoking

Yes 2(2.8%) 10(7.8%) 0.1597
No 69(97.2%) 119(92.2%) 0.1597
Supper time 7:04 = 1:51 7:09 £ 1:39 0.8213
SBP 114.6£12.0 116.8 £ 11.8 0.2037
DBP 72.6 £ 9.4 76.4 £ 10.9 0.0155
Hypertension  2(2.8%) 4(3.1%) 0.9103

About a decade ago, majority of the population in
Northern Ghana were heavily dependent on bicy-
cles and also utilized walking as means of transpor-
tation. Since bicycle riding and walking are consid-
ered as one of the various mechanisms of exercise,
they probably may have been exposed to some lev-
el of physical activity hence the low prevalence of
obesity (1.5%) at that time (Biritwum ez a/, 2005).
Also, the predominant occupation some years back
in Northern Ghana was basically farming. Even
though the same could be said today, it is obvious
that the trend is gradually shifting towards white-
collar and other sedentary jobs which are less
stressful and involve less physical activity.

The age dependent prevalence of obesity from
these market men and women, irrespective of the
criteria used is in agreement with the finding of
(Amoah, 2003a), among the general populace in
Accra, Ghana. It is also in agreement with the re-
port of Odenigbo ¢ al. (2008), among civil servant
in Nigeria as well as the findings of Amole ¢ al.
(2011), in their research on the prevalence of ab-
dominal obesity and hypertension amongst adults
in Ogbomoso, Nigeria. The proportion of fat de-
posited in the abdomen increases as body shape
becomes more android with age, due to decreasing
height and increasing slackness of the abdominal
wall muscle (Kaye ez 4/, 1990). During adulthood,
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weight gain occurs in the abdominal region, empha-
sizing the importance of hypertrophic obesity, which
is generally android (Kaye ez al, 1990). The irrefuta-
ble connection between age and excess abdominal
adiposity may be inspired by this alteration in adult
body stature as one age.

Biritwum ez a/. (2005), Ajani et al., (2005), Afolabi e
al. (2004) and Odenigbo e# a/.(2008) reported higher
prevalence of obesity among the participant women
as compared to the men which is in agreement with
our finding. This could partly be due to the fact that
women have higher tendency of depositing adipo-
cyte as compared to the males (Delavier, 2003) or
possibly due to the higher rate of physical inactivity
among the women in this study. Kruger ez a/. (2002),
found that physical inactivity showed the strongest
association with measures of obesity. In addition,
the consumption of high-energy diet is one of the
major contributing factors to the development of
obesity. Generally, market women are usually seen
eating junk foods intermittently (personal observa-
tion) which can be a contributing factor to the high
rate of obesity.

Our findings indicate a higher prevalence of obesity
among the married than the unmarried. This com-
pares well with the findings of Biritwum ez a/ (2005);
in their research on the Epidemiology of obesity in
Ghana in which prevalence of obesity was common
among the married than unmarried. Weight gain in
marriage is perceived to be an indicator of good
marital life and an enviable socio-economic status
among Ghanaians hence many people will do what-
ever they deem fit to put on weight so as to look
pleasing to society immediately after marriage.

The inverse relation between educational attainment
and obesity from this study is consistent with the
tindings of Tagoe and Dake (2011). This may be
partly due to the fact that education creates expo-
sure to health knowledge, facilitates the creation of
disease awareness and aids in the selection of
healthy life choices.

However, contrary to the findings of Fezue ef al.
(2006), where obesity was strongly associated with
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high income level, the obese population had lower
income level as compated to the non-obese popula-
tion. The reason for this observation is not clear
from this study and it may warrant further research.
It is however worth noting that, higher income lev-
el may facilitate access to well prepared and varied
nutritious food which may not come cheap as well
as access to quality education, which has been
shown to have a direct relationship with the preva-
lence of obesity.

A significant number of participants in this study
do not consume alcohol in our findings. Wang ez
al. (2010), Kahn et al., (1997), reported alcohol con-
sumption had little effect on the development of
obesity which is in agreement with our finding. Al-
cohol also appears to increase metabolic rate signif-
icantly, thus causing more calories to be burned
rather than stored in the body as fat (Klesges ¢z al,
1994).

The prevalence of hypertension in our study was
3.0% which is lower than the 25.4% found by Ad-
do et al. (2006), in the Ga district of Ghana and na-
tional prevalence of 28.3% (Amoah, 2003b). The
variance in prevalence may be partly due to the dif-
ference in population and the difference in geo-
graphical location. Market men and women in Ta-
male may be exposed to a different culture due to
their location in the country, hence, a different way
of living. Northern Ghana has the predominant
occupation of most of its populace to be involved
active farming, which is more aerobic
(cardiovascular exercise) and physically active. Wal-
lace (2003), reports that cardiovascular exercise is
the most effective mode of exercise in the preven-
tion and treatment of hypertension.

in

Our findings indicate the prevalence of hyperten-
sion to be higher among the male population as
compared to the female population, which is in line
with the findings of Ajani ez a/, (2003), among mar-
ket men and women in Ibadan, Nigeria. This is
however in contrast with the findings of Owiredu ez
al. (2008) who found the prevalence of hyperten-
sion to be higher in females than in the males in
their study on the prevalence of obesity and cardi-
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ovascular risk factors in a Pentecostal population in
Kumasi, Ghana.

The higher prevalence of hypertension in the male
population of our study could be attributed to the
fact that significant fractions of the studied male
population were butchers and as such, had little dif-
ficulty in consuming or having access to animal
products (red meat). Miura ef al. (2004), reports that
meat intake was associated with larger increases in
blood pressure, while vegetable and fruit intake was
associated with smaller increases in blood pressure
over time among middle aged men in Chicago, USA.

CONCLUSION

The prevalence of obesity range from 25% to 52.5%
and is more common among the market women.
The prevalence of obesity from this study is age de-
pendent; it also depends on educational level as well
as marital status. The prevalence of hypertension on
the other hand is low and is common among the
men as compared to the women and also increased
with age.

COMPETING INTERESTS
The authors declare that they have no competing
interests.

REFERENCE

Abubakari AR, Lauder W, Agyemang C, Jones M,
Kirk A, Bhopal RS (2008). Prevalence and
time trends in obesity among adult West Afri-
can populations: a meta-analysis. Obesity re-
views : an official journal of the International Associa-
tion for the Study of Obesity 9: 297-311.

Addo J, Amoah AG, Koram KA (20006). The chang-
ing patterns of hypertension in Ghana: a study
of four rural communities in the Ga District.
Ethnicity & disease 16: 894-899.

Afolabi WA, Addo AA, Sonibare MA (2004). Activi-
ty pattern, energy intake and obesity among
Nigerian urban market women. International
Journal of food sciences and nutrition 55: 85-90.

Ajani JA (2003). Prevalence of hypertension and
diabetes mellitus in obese market men in Iba-
dan. In: Nutrtion Survey Vol. 2, pp 67-98.

Amoah AG (2003a). Sociodemographic variations in

16

obesity among Ghanaian adults. Public health
nutrition 6: 751-757.

Amoah AG (2003b). Hypertension in Ghana: a
cross-sectional community prevalence study
in greater Accra. Ethnicity & disease 13: 310-
315.

Amole 10, OlaOlorun AD, Odeigah LO, Adesina
SA (2011). The prevalence of abdominal
obesity and hypertension amongst adults in
Ogbomoso, Nigeria: original research. African
Primary Health Care and Family Medicine 3: 1-5.

Benkeser RM, Biritwum R, Hill AG (2012). Preva-
lence of overweight and obesity and percep-
tion of healthy and desirable body size in
urban, Ghanaian women. Ghana Med | 46: 66
-75.

Biritwum R, Gyapong J, Mensah G (2005). The
epidemiology of obesity in ghana. Ghana med-
tcal journal 39: 82-85.

Delavier F (2003). Women's strength training anatomy.
edn. Human Kinetics.

Deurenberg P, Weststrate JA, Seidell JC (1991).
Body mass index as a measure of body fat-
ness: age- and sex-specific prediction formu-
las. The British journal of nutrition 65: 105-114.

Fezeu L, Minkoulou E, Balkau B, Kengne AP,
Awah P, Unwin N, ez a/. (2006). Association
between socioeconomic status and adiposity
in urban Cameroon. International journal of
epidemiology 35: 105-111.

Gonzalez-Suarez C, Grimmer-Somers K, Wotley A
(2009). Is food intake associated with pre-
adolescent obesity? An observational study in
Metromanila, Philippines. _Asian Journal of
Clinical Nutrition 1: 107-119.

Haslam DW, James WP (2005). Obesity. Lancet
366: 1197-1209.

Hjartaker A, Langseth H, Weiderpass E (2008).
Obesity and diabetes epidemics: cancer re-
percussions. _Advances in experimental medicine
and biology 630z 72-93.

Kahn HS, Tatham LM, Rodriguez C, Calle EE,
Thun MJ, Heath CW (1997). Stable behav-
iors associated with adults' 10-year change in
body mass index and likelihood of gain at the
waist. American journal of public health 87: 747-
754.


#_ENREF_20#_ENREF_20

Kaye SA, Folsom AR, Prineas RJ, Potter JD, Gap-
stur SM (1990). The association of body fat
distribution with lifestyle and reproductive
factors in a population study of postmenopau-
sal women. International journal of obesity 14: 583
-591.

Klesges RC, Mealer CZ, Klesges LM (1994). Effects
of alcohol intake on resting energy expendi-
ture in young women social drinkers. The
American journal of clinical nutrition 59: 805-809.

Kruger HS, Venter CS, Vorster HH, Margetts BM
(2002). Physical inactivity is the major deter-
minant of obesity in black women in the
North West Province, South Africa: the THU-
SA study. Transition and Health During Ur-
banisation of South Africa. Nutrition 18: 422-
427.

Miura K, Greenland P, Stamler ], Liu K, Daviglus
ML, Nakagawa H (2004). Relation of vegeta-
ble, fruit, and meat intake to 7-year blood
pressure change in middle-aged men: the Chi-
cago Western Electric Study. American journal
of epidemiology 159: 572-580.

Mogtre V, Mwinlenaa P, Oladele J, Amalba A (2012).
Impact of physical activity levels and diet on
central obesity among civil servants in Tamale
metropolis. Journal of Medical and Biomedical Sci-
ences 1.

Odenigbo C, Oguejiofor O, Odenigbo U (2008).
Prevalence of abdominal obesity in senior civil
servants in Asaba, Nigeria. Tropical Journal of
Medical Research 12.

Owiredu W, Adamu M, Amidu N, Woode E, Bam
V, Plange-Rhule ], ez a/. (2008). Obesity and

17

Cardiovascular disease among market people
Yakong et al.,

cardiovascular risk factors in a pentecostal
population in Kumasi-Ghana. | Med Sei 8:
682-690.

Pasco JA, Nicholson GC, Brennan SL, Kotowicz
MA (2012). Prevalence of obesity and the
relationship between the body mass index
and body fat: cross-sectional, population-
based data. P/S one 7: €29580.

Suleiman AA, Albogai OK, Yasein N, El-Qudah
JM, Bataineh MF, Obeidat BA (2009). Preva-
lence of and factors associated with over-
weight and obesity among Jordan University
students. Journal of Biological Sciences 9: 738-
745.

Tagoe HA, Dake FA (2011). Healthy lifestyle be-
haviour among Ghanaian adults in the phase
of a health policy change. Globalization and
bealth 7: 7.

Wallace JP (2003). Exercise in hypertension. A clin-
ical review. Sports Med 33: 585-598.

Wang L, Lee I-M, Manson JE, Buring JE, Sesso
HD (2010). Alcohol consumption, weight
gain, and risk of becoming overweight in
middle-aged and older women. _Archives of
internal medicine 170: 453-461.

WHO (1997). preventing and managing the global
epidemic [report of a WHO Consultation on
Obesity|. Geneva: World Health Organization.

WHO (2000). Obesity: preventing and managing the global
epidemic. edn. World Health Organization.

Ziraba AK, Fotso JC, Ochako R (2009). Over-
weight and obesity in urban Africa: A prob-
lem of the rich or the poor? BMC public health
9: 465.

ISSN 2026-6294

9772026629008






