International Journal of Nutrition and Food Sciences

2014; 3(6): 586-591 Science Pt
Published online December 19, 2014 (http://wwwrsogpublishinggroup.com/j/ijnfs)

doi: 10.11648/).ijnfs.20140306.25 V

ISSN: 2327-2694 (Print); ISSN: 2327-2716 (Online)

Science Publishing Group

Percent body fat versus body mass index among Ghanaian
adults in different districts

Helena Nti*", Matilda Seiner-Asiedu’, Alex K ojo Ander son?

Department of Nutrition and Food Science, UnivgrsitGhana, Legon-Accra, Ghana
2Department of Foods and Nutrition, University ofd&ga, Athens, GA 30602 U.S.A.

Email address:
helenanti@ymail.com (H. Nti), tillysteiner@gmailroqM. Steiner-Asiedu), fianko@uga.edu (A. K. Anders

Tocitethisarticle:
Helena Nti, Matilda Steiner-Asiedu, Alex Kojo Anden. Percent Body Fat versus Body Mass Index amoag#sdmn Adults in Different
Districts. International Journal of Nutrition and Food Sciences. Vol. 3, No. 6, 2014, pp. 586-591. doi: 10.1164/j5.20140306.25

Abstract: Background: The debate regarding use of WHO body mass ind&M)But-offs for the assessment of nutritional
status continues in the scientific community. TisaBMI may not be a true reflection of body comifios. Researchers have
investigated BMI and percent body fat (%BF) as faitors for some chronic diseas@hjectives: The current study sought to
evaluate the use of BMI to assess %BF and thaitiogiship with high blood pressure (HBP) among GireamadultsMethods:
Atotal of 512 men and women were enrolled in &sreectional study, conducted in urban (Accra Metitan District [AMD;
276]) and peri-urban (Upper Manya Krobo DistrictMKD; 236]) Ghana. BMI and %BF were determined angpprtions of
underweight, normal weight, and overweight/obeségjpants were compared. Relationship between BiBF and HBP was
investigated.Results and discussion: Mean BMI was greater for participants in the AMBbah UMKD (25.69+4.85 and
24.51+4.89; p=0.007). %BF was also greater for (pe®.001) and women (p=0.012) in the AMD than UMKBspectively.
Participants in the AMD (underweight-7%, normal gigi48%, overweight-24%, obese-21%) and UMKD (unedéght-14%,
normal weight-55%, overweight-17%, obese-15%) hfidrdnt %BF (p=0.009) but not BMI (p=0.090). A sificantly higher
number of participants in the AMD had HBP (26%) nthdMKD (19%) (p=0.038). Overweight/obese particigamad
significantly higher blood pressure compared toameight/normal weight participants, in both AMDy(BMI; p=0.002 and
by %BF; p<0.0001) and UMKD (by BMI and %BF; p<0.090BMI correlated moderately and significantly vi%BF in both
urban AMD (r=0.578; p<0.0001) and peri-urban UMKB(.693; p<0.0001)onclusion: BMI seems to be a good indicator for
the assessment of adiposity among Ghanaian adultsay be used to assess adiposity in the abséftBR
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. becoming major causes of death in all adult pomuiat[4].
1. Introduction However, BMI is a reflection of excess weight araksi not
itruly and entirely_ represent adiposit_y [2, 3] Wzgngl (2010)
report that, studies have shown differences in Bp&lrcent
body fat (%BF) and body fat distribution among eliént
populations [2]. Presently, only Asian populatians known to
have local BMI cut-offs to reduce discrepancieshey have
lower BMI but higher fat mass [2]. The purpose i tstudy
was to evaluate the use of BMI for the determimatf
adiposity among Ghanaian adults.

The prevalence of overweight and obesity continoe
increase not only in developed countries but alsteiveloping
countries. Overweight and obesity may lead to asricealth
consequences and also increased risk of mortaldied
morbidities [1] which include cardiovascular diseagCVDs)
[2]. High adiposity also affects the body’s respoits insulin
which may lead to insulin resistance and thrombd2]s
Studies have shown variations for body fat distittuamong
different groups. This has led to a debate abautife of body ]
mass index (BMI) for the determination of body casiion 2. Materials and M ethods
among different populations. The World Health Orgation
(WHO) recommends that BMI be used as a simpleftoahe
assessment of body fat [3]. According to the WHOJIB
reflects risk for type 2 diabetes and CVDs whicé eapidly

2.1. Ethical Clearance

The study protocol (#002/09-10) was reviewed and
approved by the Institutional Review Board (IRB) thie
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Noguchi Memorial Institute for Medical Research (NWR),  used to determine predictors of %BF. P < 0.05 wasidered
University of Ghana, Legon-Accra, Ghana. statistically significant.

2.2. Study Area and Population

3. Results
Thestudy was conducted in 2009, in two districts ohGdn - .
the Accra Metropolitan District (AMD) located indlGreater  1able 2 shows background characteristics of paids in
Accra Region, and the Upper Manya Krobo DistricéD) the AM.D gr_1d UMKD. Partlc_lpants from the stud!edtdtﬂs
located in the Eastern Region of Ghana. Study gipatits Were significantly different in age, sex, educasibstatus,

(512) were civil and public servants who consented marital status and ethnic group (Table 2). Paricip in the
participate. AMD were older and more educated, and had more anéen

married participants compared to participants exttvKD.
2.3. Study Design
Table 2. Socio-demographic characteristics of participants.

The cross-sectional survey used convenience sagnfuin

. L . Variables AMD n (%) UMKD n (%) P-value
both the selection of institutions and the recreitin of Age 0.002*
participants. That is, institutions in both the AMANd the 20-30 63 (22.8) 85 (36.0)
UMKD that were easily accessible were invited fo 31-40 84 (30.4) 76 (32.2)
participation. 41-50 75 (27.2) 46 (19.5)
50+ 54 (19.6) 29 (12.3)
2.4. Procedures Sex 0.018*
Male 217 (78.6) 164 (69.5)
Interviewers were trained on questionnaire adnmatish ~ Female 59 (21.4) 72(30.5)
and anthropometry prior to data collection. Dateewmllected 5;‘:;30“""' status ) e R
at the_ premises of each |ns_t|t_ut|on. Quesnon_nawusfe 19720 162 (58.7) 96 (40.7)
administered in languages participants preferreeighl and  None 3(L.1) 13 (5.5)
height measurements were taken using standarddeelsrand  Marital status 0.001*
calibrated equipments. BMI was computed as weiglght M_a”igdu A e dac BRLd)
and categorized as follows: <18.5k§/m{underweight), El?%licity 72(26.1) 95 (40.3) <0.0001*
18.5kg/ni-24.9kg/nf (normal weight), 25kg/Mm29.9 kg/M  Akan 134 (48.6) 58 (24.8)
(overweight),>30kg/nf (obese). Body fat was measured witl gxleDangme gg 8??; ‘119(7284%7)
an Omron HBF-306 (U.SA) b_ody fat analyzer whict . o g 28 (10:1) 19 (8.'1)
measures %BF by bioelectrical impedance methc othef 10 (3.6) 3(1.3)

Clas§|_f|ca_t|on of ngtnuqnal status by %BF was @rding to 1%2° Primary/Secondary educatidhCo-habiting’: Single/divorced®:
specmcatlons prowded in the manual of the arerl)(Z’abIe 1)' Various ethnic groups from the Northern region b@a,’: Other ethnic
Blood Pressure was measured using Omron HEM-72§i&ldi  groups, *: Significant at p<0.05

sphygmomanometer (U.S.A.). High Blood Pressure (HB#s

determined using high systolici40mmHg) or diastolic ~ About 14% and 7% of overweight/obese participamthe

(>90mmHg) blood pressure. AMD and the UMKD were wrongly classified as normal
weight by BMI classification, respectively (p<0.0Q0
Table 1. %BF cut-offs according to NIH/WHO guidelines Similarly, majority of participants had higher adgity
Age Under-wei Norma Over-weight  Obese by %BF than by BMI classification.
Sex (years) ght (%) | (%) (%) (%) By %BF classification, participants in the AMD atie
20-39 520 21-33  34-38 > 38 UMKD were significantly different in nutritional atus
Female 40-59  5-22 St S (Figure 1). That is, participants in the UMKD wemere lean
60-65 5-23 24-36  37-41 > 41 . . . )
20-39 5.7 820 21-25 > 24 and normal weight while participants in the AMD hadre
Male 4059  5-10 1121 2297 > 27 adipose tissue (p=0.009). Even though this wasaltserved
60-65 5-12 13-25  26-30 >30 by BMI classification (Figure 2), the differencetlveen the
Classification was based on NIH/WHO guidelinesBifl as reported in the tVYO districts, AMD and the UMKD was not significant
manual of the Omron HBF-306 (USA) body fat analyzer different (p=0.092).
In the AMD and by %BF, 82% and 70% of overweighd an
2.5. Satistical Analyses obese participants, respectively were men (p=0.154}he

] o UMKD, 73% and 68% of overweight and obese participa
Data were analyzed with the Statistical Packagettier respectively were men (p=0.111). By BMI and in &iD

Social Sciences (SPSS) software, version 16. P®arsgse, and 46% of overweight and obese participants,
chl-squarg tgst was used to compare differendesakground respectively were men (p<0.001). In the UMKD, 58%d a
characteristics of the two districts. Spearman Redrson 4404 of overweight and obese participants, respegtiwere
correlations were used to determine significanbassions en (p<0.001). Thus, according to BMI (but not %BF)
between BMI, %BF and HBP. Binary logistic regressias majority of men are overweight/obese compared tmem
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Figures 3 and 4 suggest that BMI may not be a true Obme = Ovewsight ~ Nomnd weight  Uhderweight
reflection of adiposity. %BF of men in both distsi@and also
women in both districts was not significantly diiet (Figure p=0.069 p=0.163
3). However, women in the AMD had higher BMI than 100 6 o s
women (p=0.038) in the UMKD (Figures 4). i 0 §

Comparing nutritional status of men and women; %R . %E 15 o 17
not show significant difference between men and erim E én 20
the different districts (AMD: p=0.154, UMKD: p=0.11L F 5o

However, BMI showed that women were heavier than me E 40 4 58
in the AMD (overweight/obese men and women: 44% and 30 29 51
66%, respectively; p<0.0001) and UMKD (overweightee 20
men and women: 32% and 70%, respectively; p<0.0001) 10 o 2 - =

BMI was moderately and significantly correlated#BF 0 )
in the AMD (men; r=0.459; p<0.0001, women; r=0.719; Women(AMD) %L"Iﬁgl Men(AMD) Men(UMKD)
p<0.0001) and the UMKD (men; r=0.722; p<0.0001, vwom ( )
r=0.616; p<0.0001). In a binary logistic regressioodel and GBE by sex and district
controlling for age, sex, education, marital statethnicity Figure 3. Nutritional status by %BF and sex
and district, BMI was a significant predictor of %BTable 3).

%BF (AMD and UMKD: p<0.0001) and BMI (AMD: Obese = Overweight - Nomnalweight - Underweight
p=0.002, UMKD: p<0.0001) showed significant asstioies p=0.038 p=0.083
with HBP. The AMD and the UMKD recorded HBP 100
prevalence of 26% and 19%, respectively (p=0.08@&jority : 8
of overweight/obese participants had HBP compared t %0 21
normal weight and underweight participants (Figbie 80 = v 24

“ ) 70
70 » AMD UMKD g 60 39
60 - 55 2 20 27

E 501 g 40 63

B 40 - 30 54

3 30 20 34 Y

20 15 10
10 I I 0 0 3 g 3
0 Women (AMD)  Women Men (AMD) Men (UMKD)
Underweight MNormal Owerweight )
weight BMI by sex and district
Nutritional stams Figure4. Nutritional status by BMI and sex
Figure 1. Nutritional status by %BF and district (p=0.009)
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Figure 2. Nutritional status by BMI and district (p=0.092) HEP bv %BF and BMI

Figure5. Participants with HBP according to %BF and BMI
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Table 3. Predictors of %BF
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60 p=0.003 p=0.406
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Figure 6. Prevalence of HBP by sex and district
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Figure 7. Participants with HBP according to age (p<0.0001)
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Variables OR P-value
L ower Upper

Age
20-30 0.04 0.01 0.11 <0.0001*
31-40 0.09 0.04 0.22 <0.0001*
41-50 0.37 0.16 0.84 0.017*
50+ 1.00
Sex
Male 1.78 0.93 3.39 0.081
Female 1.00
Educational status
Tertiary 1.85 0.43 7.93 0.410
1%2° 0.91 0.21 3.99 0.902
None 1.00
Marital status 0.001*
Married’ 1.13 0.54 2.38 0.746
Singlé 1.00
Ethnicity
Akan 1.32 0.29 6.06 0.722
Ga/Dangme 1.92 0.39 9.44 0.421
Ewe 1.92 0.39 9.41 0.418
Mixed? 1.60 0.29 8.90 0.591
Othef 1.00
District
UMKD 1.44 0.79 2.62 0.237
AMD 1.00
BMI
Normal weight 0.03 0.02 0.06 <0.0001*
Excess body fat 1.00

AMD  Age by district UMEKD

Figure 8. Prevalence of excess body fat by age (p<0.0001)

1%2° Primary/Secondary educatidhCo-habiting’: Single/divorced®:
Various ethnic groups in the Northern region of @& Foreigners and other
ethnic groups, *: Significant at p<0.05. Hosmer-lestmow goodness of fit:
Chi-square value - 11.65, p-value — 0.168.

In both districts HBP correlated weakly with %BF,
especially among women (AMD: Men; r=0.317; p<0.0001
Women; r=0.170; p=0.224, UMKD: Men; r=0.366; p<@Q0
Women; r=0.106; p=0.388). Similarly, HBP was weakly
correlated with BMI (AMD: r=0.158; p=0.010, UMKD:
r=0.335; p<0.0001).

Majority of men had HBP compared to women (Figure 6
This was evident in the AMD (p=0.003) but not th&1KD
(p=0.406). Age was significantly (p<0.0001) asstada
with %BF, BMI (AMD; p=0.002, UMKD; p<0.0001) and
HBP. Older participants had HBP (Figure 7; p<0.90add
were more excess body fat (Figure 8: p<0.0001) esetbto
younger participants. That is, overweight and obese
participants recorded a higher prevalence of HBIRA thormal
weight and underweight participants.

In a binary logistic regression model and contngiifor age,
sex, educational level and ethnicity, %BF was aificant
predictor of HBP in the AMD; BMI was not. Being
overweight was 76% less likely to have HBP thandhese
(Cl: 0.088-0.659; p=0.006). The normal weight wa%8ess
likely to have HBP than the obese (CI: 0.063-0.6#0.007).

In a similar model but in the UMKD, BMI was a sifjoant
predictor of HBP; %BF was not. Being overweight wd$o
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less likely to have HBP than the obese (Cl: 0.02%9;
p<0.0001). Being of normal weight was 88% lesslike
have HBP than the obese (CI: 0.002-0.092; p<0.0001)

4. Discussion

Our study shows that BMI compared to %BF does eibt t
significant differences in nutritional status andipmsity
among different populations. This suggests thadleess from
the studied districts are different in adiposity bot heaviness
(Figures 1 and 2).This finding implies that, BMI ynaot be a
good indicator in evaluating differences in adipp@body fat)
between various groups, geographic locations ouladipns.

Population studies have shown that morbidity andality
increase with relatively high body weight [5]. Maoéen, in
previous research, BMI is reported to correlatehviitBF.
Similar to Nakanishét al’s (2000) study, BMI was moderately
and significantly correlated with %BF [1]. Neversgs, it is
evident that BMI misclassified %BF significantlyhat is,
even though BMI has been reported to be accuratian
determination of body fat in different populatiotiere seems
to be few exceptions.

Many healthy-looking individuals may be overweigtit
not excess body fat [6, 7]. In our study, BMI wasirid to
overestimate proportion of overweight individualsxda
underestimate obese persons in the two differentlyst
populations (Figures 1 and 2). This finding expdawhy the
overweight is considered excess body fat. As repoggarlier
in this paper, excess body fat is associated witheschronic
diseases. Therefore, BMI may not be a good indidatothe
determination of adiposity (obesity), to asses&alis risk.
Specifically, fat individuals may be consideredmal weight
or overweight; hence reducing their risk for obesélated
diseases and appropriate treatment or intervention.

Choi et al [8] in their study found positive correlation

Percent Body Fat versus Body Mass Index among &@aardults in Different Districts

consideration [5]. This is in keeping with our finds as BMI
was a significant predictor of %BF.

Being a woman may enhance the likelihood of beirayvly
but not necessarily being fat. BMI showed significa
difference between women in the AMD and women i@ th
UMKD but not men (Figure 4). AMD compared to UMKD
may have their women being more sedentary amonegr oth
unhealthy lifestyle behaviours. Conversely, womanthe
UMKD, a peri-urban area are likely to engage inivact
activities like farming, outside their formal empionent
unlike women in the AMD; hence, making them morgvac
than their fellow women in the AMD.

According to Glaner [11], BMI is a better indicatafrbody
fat for boys and girls. He however adds that, BMEsl not
show consistence in body fat determination of beryd girls.
This appears to be similar to the findings of gtigly. BMI was
not consistent among men and women. While Glamepsrt
has shown that BMI is a better indicator of bodyféa girls
than boys, Carrasa al. (2004) also have found that BMI is a
better indicator among women than men [12]. Thesdings
contradict findings of our relatively current stuttyboth AMD
and UMKD, a higher proportion of women were missifisd
as overweight/obese by BMI classification (FiguBesnd 4).

In Khongsdier’'s (2005) study, the underweight, nairm
weight and obese were not different in self-regbrt@rbidity
[13]. We report otherwise, as the overweight hadhér
prevalence of HBP than the normal weight and undigyfut.
Also, the older participants in both districts h&tBP
compared to younger participangsccording to Brookst al
(2007), neither BMI nor %BF is a good indicator hafalth
status of young adults [10]. Our study findingstcadict this
fact as HBP was associated with %BF and BMI. %B#& an
BMI were significant predictors of HBP in the AMDna
UMKD, respectively.

between total body fat and serum triglycerides. sThi5 Conclusion

relationship was observed strongly in males thanafes.
Studies in Hong Kong and Singapore have shown higsie
for CVDs and diabetes at lower BMlIs [3, 9]. Kesawaudran
et al (2010) have also found higher %BF and risk of diab
and hypertension at normal BMI range [3]. Consiugrihat
BMI under-estimates adiposity, it may be necessarythe
development of alternate BMI cutoffs. This will peto
capture individuals who have excess body fat agtidri risk
for obesity-related chronic diseases.

Body composition has been reported as a stronggpoe df
mortality and morbidity [1]. BMI is also used comnip as
proxy for body composition in clinical
epidemiological studies [1]. Previous research ifigd
suggest that adiposity is a risk factor for hypasten,
diabetes and other physiological disorders [1, IDhis
implies that overweight and obese participantshen AMD
may be at risk of some chronic diseases like déxbethis
may be influenced by age, sex, educational levelrited
status and ethnicity as the two districts showdigmrdinces in
these characteristics. Deurenbetrgl (2002) report that %BF
could be predicted from BMI with age and gendeetalto

Body fat is associated with degenerative diseadé$. [
Since obese persons have higher risk of deathsdlarauses,
there is a need to use an indicator that accurgtedglicts
adiposity of individuals as well as telling diffexees in risk of
deaths between populations. It is evident that @asons
between variables differ depending on populatioguastion,
even in the same country or locality. BMI could lmed in
place of %BF in the determination of adiposity {takinto
account underestimation/overestimation of adiposify a
certain proportion of the population). BMI couldalbe used

settings andas a likely predictor of HBP in some populatiortisgs as in

the UMKD. However, to determine differences in axdiiy
between various populations, it will be helpfulise %BF and
not BMI. Also, studies that seek to investigateeliltood of
obesity-related diseases should choose %BF indieBMI,
for a more accurate classification of adipositguirent study
is recommended to investigate specific populatiadsch
may require HBP risk predicted by %BF or BMI. Athugr
study into body fat distribution is also necesséoy the
assessment of health risks.
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