Akinyemiju et al. International Journal for Equity in Health (2016) 15:185

DOI 10.1186/512939-016-0474-x

International Journal for
Equity in Health

RESEARCH Open Access

Life-course socio-economic status and adult &=
BMI in Ghana; analysis of the WHO study
on global ageing and adult health (SAGE)

Tomi F. Akinyemiju’?", Xueyan Zhao', Swati Sakhuja' and Pauline Jolly'

Abstract

maternal employment was associated with lower BMI.

Background: Obesity rates have continued to increase over time globally, resulting in an increase in the burden of
obesity-associated chronic diseases. There is a paucity of research on the association between obesity and generational
changes in socio-economic status (SES) in developing countries like Ghana, and therefore a critical need to better
understand within-country differences in obesity and its association with SES over the life-course.

Methods: Data from a nationally representative sample of adult women in Ghana was used to examine the association
between life-course SES and adult body mass index (BMI). Life-course SES was defined based on changes in the
employment and education status of both parents and the study participant. Survey weighted multivariable linear
regression models were used to examine the association between individual and life-course SES in relation to BMI.

Results: Participants with higher SES over their life course, that is, both the participant and her father had at least a
primary education (both > = primary vs. both < primary: BMI 27.2 vs. 24.1), and both were employed (both employed vs.
both unemployed: BMI 26.5 vs. 24.4) had higher BMI compared with participants with lower SES over their life course.

Conclusion: Higher individual and life-course SES is associated with higher BMI among women in Ghana, although
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Key messages

e By 2030, up to 70% of all non-communicable disease
cases will occur in developing countries, however this
figure is likely to be higher given the accelerated
increase in obesity rates.

e Lower SES individuals in developed countries
experience higher obesity rates due to lower access
to affordable, healthy food compared instead of
highly processed and cheaper fast food options.

e Higher SES individuals in developing experience
higher obesity rates likely due to the recent influx of
‘western style’ fast food high in fat and refined
carbohydrates, and a decline in traditional diets rich
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in fruits, leafy vegetables, and unrefined
carbohydrates.

e In Ghana, there is a strong influence of SES over the
life-course on adult BMI among women

Background

Renewed attention has been focused on the negative
health impacts of obesity, with multiple studies provid-
ing evidence that the risk of developing and dying from
non-communicable diseases is significantly higher among
obese compared with non-obese individuals [1-4]. The
relative risk of developing diabetes, coronary heart disease,
stroke, hypertension, and multiple cancers is much higher
for overweight/obese individuals (Body-mass index or
BMI >25 kg/m?) compared with normal weight individ-
uals [4]. Although the global prevalence of obesity has
risen rapidly in the past 3 decades - increasing from 29 to
38% in women - the rate of increase in developed coun-
tries has slowed, while obesity rates continue to accelerate
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in developing countries [5]. For instance, recent studies re-
port overweight/obesity prevalence of almost 30% among
young adults in developing countries [6], and prevalence of
overweight/obesity exceeded 20% in 92% of developing
countries worldwide [7]. The World Health Organization
predicts that by 2030, up to 70% of all new non-
communicable disease cases will be observed in devel-
oping countries due to population size and ageing [8].
If present trends in obesity rates continue, the actual
burden of cases will be significantly higher, as most devel-
oping countries remain ill-prepared to handle the unpre-
cedented growth in the burden of non-communicable
diseases [9].

Changes in obesity rates over centuries have been attrib-
uted to advances in modern agriculture and economic de-
velopment [10, 11]. The ‘nutritional transition’ describes
changes in food consumption patterns that occur as popu-
lation groups move from hunter-gatherers (characterized
by a diet of leafy green vegetables, fiber and unrefined
carbohydrates, and high physical activity) to modern
agriculture and receding famine (associated with a diet
high in total fat, cholesterol, and refined carbohydrates
and a more sedentary lifestyle), and the eventual behav-
ioral change back to a diet of high fruit, vegetable and
complex carbohydrates consumption and increased phys-
ical activity [12]. These transitional stages have been well
documented in developed and developing countries;
developed countries have transitioned through these
stages over centuries and are now mostly at the behav-
joral change phase [13]. In contrast, economic devel-
opment, modernization of farming and globalization in
developing countries have recently begun to spur a nu-
tritional transition from traditional diets to diets high
in total fat, cholesterol and refined carbohydrates [12].
The impact of these changes on rising obesity rates in
developing countries is becoming more apparent.

Although the prevalence of obesity varies significantly
between developed and developing countries based on
stage of transition, significant differences also exist within
countries. There is a well established inverse relationship
between socio-economic status (SES) and obesity in de-
veloped countries such as the United States, where low
SES individuals are less likely to have access to, or af-
ford, healthy diets including fresh fruits and vegetables,
compared to highly processed fast food high in fat and
cholesterol [12], leading to higher prevalence of obesity.
The association between SES and obesity in developing
countries appears to be the reverse; with studies report-
ing that more affluent or those with higher education
were more likely to be obese [14, 15]. Additionally, studies
from developed countries suggest that the influence of
SES on obesity begins from childhood [16-19]. How-
ever, very few studies have focused on examining socio-
economic differences across the life-course in obesity in
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developing countries, and to our knowledge only one
study has been conducted in sub-Saharan Africa to
examine childhood and adult SES. Addo et al. failed to
observe an association between pre-adult wealth (using
durable household assets as an indication of wealth) and
adult BMI among civil servants, but did observe that older
women with more current wealth were more likely to be
obese, whereas younger women with more current wealth
were less likely to be obese compared to their less wealthy
counterparts [18]. This suggests that there may be a
generational change in the influence of SES on obesity,
consistent with different stages of the nutritional transi-
tion among population groups within the same country.
Studies examining both childhood and adult SES in re-
lation to obesity may help to better characterize this
phenomenon.

By understanding within-country differences in obesity
and association with SES over the life-course, obesity pre-
vention efforts can be focused on the population subgroups
at highest risk. In this study, we examine the association
between life-course SES on adult BMI using employment
and education status of parent and adult child as concrete
measures of SES among a nationally representative sample
of women in Ghana.

Methods

Data for these analyses were obtained from Wave 1 of
the Ghana Study of Global Ageing and Health (SAGE)
conducted in 2007. The SAGE study was organized by
the World Health Organization, and designed as a longi-
tudinal study focused on adults ages 18 and older from
nationally representative samples in China, Ghana, India,
Mexico, Russian Federation and South Africa. The sur-
vey was designed to assess the health status and well
being of adult populations by focusing on individual
and household level variables. Further information on
the SAGE study including details about the sampling
methodology can be obtained through the SAGE website:
(http://www.who.int/healthinfo/sage/cohorts/en/).

Our sample consisted of a total of 2341 women ages
18 years and older surveyed as part of the Ghana SAGE
study. Participant demographic characteristics were ex-
amined and paternal and maternal education variables
were each categorized into no formal education, primary
school only, high school graduate, and college or higher
degree. Participant, paternal and maternal employment var-
iables were each categorized into unemployed, public sector
employment, private sector employment, self/informal
employment. In addition, we determined life-course SES
based on changes between paternal, maternal and participant
education and employment. Life-course SES based on paren-
tal and participant education was categorized into: < primary
and < primary; > = primary and < primary; < primary and > =
primary; > = primary and > = primary, and life-course SES
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based on parental and participant employment was catego-
rized into: unemployed and unemployed; unemployed and
employed; employed and unemployed; and employed and
employed. Body mass index was calculated based on height
and weight measurements taken by the interviewer during
the questionnaire administration process.

Statistical analysis

We conducted simple descriptive analysis with means
and standard errors to determine the distribution of par-
ticipants’ BMI by participant and parental SES, as well
as by life-course SES measures. Multivariable linear re-
gression models were created to study the relationship
between BMI and SES as well as life-course SES. Further-
more, regression models were used to analyze the associa-
tions adjusted for age, smoking, alcohol, health status,
residence, and marital status. Adjusted means for BMIs
were calculated using least-squares options of the survey
linear regression procedure in SAS using survey weight,
strata and cluster variables provided with the SAGE data-
set to account for study sample design and enabling study
results to be generalizable to the entire country. For all
analyses, p values < 0.05 were considered statistically sig-
nificant. All statistical analyses were performed with SAS
9.4 (SAS institute Inc. NC, USA).

Results

In unadjusted analysis (Table 1), participants own educa-
tion and employment status was significantly associated
with BMI (p-value: 0.0182 and 0.0253, respectively) with
the highest BMI for those who were self-employed com-
pared to those who were employed in the private sector
(27.8 vs. 24.1). Father’s education and both parents’ em-
ployment status was significantly associated with BMI (p-
values < 0.05). Women whose fathers had at least a college
degree had the highest BMI compared with women whose
fathers had no formal education on average (BMI: 28.1 vs.
24.7). There was no significant difference in BMI by par-
ticipant’s mother education. Similar trends were observed
for employment status; the highest BMI was observed
among women whose fathers were employed in the public
sector compared with those whose fathers were un-
employed (father: 28.7 vs. 22.6).

In addition, life-course SES based on participant and
father’s education and employment, but not mother’s edu-
cation and employment, was significantly associated with
BMI (p-value: 0.015 and <0.0001, respectively, Table 2).
Participants with higher SES over their life course, that is,
both the participant and her father had at least a primary
education (both > = primary vs. both < primary: BMI 27.2
vs. 24.1), and both were employed (both employed vs.
both unemployed: BMI 26.5 vs. 24.4) had higher BMI
compared with participants with lower SES over their life
course.
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After adjusting for age, smoking, alcohol, health status,
residence, and marital status (Table 3), employment status
of both parents (p-value: 0.026 and 0.0003 for mother and
father, respectively), and education status of both the
participant and her father (p-value: 0.024 and 0.014, re-
spectively) were each significantly associated with BML.
Participants whose mothers were employed in the pub-
lic sector had significantly higher BMI compared with
those who were unemployed (24.7 vs. 22.4); and partici-
pants whose fathers were employed in the public sector
had higher BMI compared with those whose fathers
were unemployed (25.3 vs. 19.00). In the fully adjusted
model including other SES variables, only mothers’ and
fathers’ employment status remained significant. Partici-
pants with mothers who were employed in the public sec-
tor had lower BMI compared with those whose mothers
were unemployed (23.5 vs. 25.31). Conversely, those whose
fathers were employed in the public sector had higher BMI
compared with those whose fathers were unemployed
(26.51 vs. 19.53).

In the adjusted model (Table 4), life-course SES based
on both maternal and paternal education and paternal
employment were each associated with BMI (p < 0.05).
Compared with participants with low education and par-
ents with low education, participants with high life-course
SES based on education had higher BMI. For instance,
participants with low life-course SES based on mater-
nal education had on average 2.4 points lower BMI com-
pared with high life-course SES based on maternal
education (21.5 vs. 23.9). There was no significant associ-
ation with life-course SES based on mother’s employment,
although participants who had high life-course SES based
on paternal employment had significantly higher BMI
compared with those who had low life-course SES based
on paternal employment (BMI: 23.5 vs. 21.2). The largest
BMI difference was observed between those who had low
life-course SES based on paternal employment, (that is,
they were unemployed and had fathers who were un-
employed, and those who experienced downward mobility
based on employment (that is, their father was employed
but they were unemployed) (BMI: 21.2 vs. 25.3). Figure 1
illustrates the adjusted results showing trends in BMI by
life-course SES. There was a positive trend of higher
BMI with increasing life-course SES based on maternal
and paternal education, but an inverse trend of decreas-
ing BMI with increasing life-course SES based on pater-
nal employment.

Discussion

In this study, we evaluated the association between life
course SES and BMI among adult Ghanaian women using
parental education and employment to assess childhood
SES, and participant education and employment to assess
SES in adulthood. Mother’s employment was the only
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Table 1 Unadjusted mean BMI and socio-economic status, 2008
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Table 1 Unadjusted mean BMI and socio-economic status, 2008

WHO SAGE WHO SAGE (Continued)
N (%) BMI Mean (SE)  P-value Mother's
Overall 2341 2527(03) Unemployed B @45 2601 (14) 0.0121
Age (in years) <0.0001 Self/Informal employment 2211 (92.1)  25.17(0.4)
<21 1827 212024 Public sector 26028 2790 (17)
21-39 180 (396) 2532 (05) Private sector 1106 2208 (1.1)
40-64 1167 (47.3) 2573 (0.5) Father's
>=65 976 (105) 2297 (03) Unemployed 5306 2257 (1) 0.0011
Marital Status 05691 Self/Informal employment 2019 (76.3)  24.54(0.3)
Never Married 65 (89) 2440 (08) Public sector 224 (175)  28.72(1.2)
Married/cohabiting 779 (588) 2533 (04) Private sector 45 (36) 25.83(1.0)
Sep/Div/Wid 1497 323) 2538 (0.7) Bold indicates significance p value <0.05
Smoking 04410
No 2166 (45) 2532 (03) variable independently associated with decreased BMI
ves 175(55) 2426 (13) among participants. Although BMI was lowest among
Alcohol use 0.979 participants who were unemployed and whose fathers
No 2098 (88.8) 2526 (0.3) were unemployed, BMI was also lower when both were
Yes 243(112) 2530 (1.8) employed compared with when only one person was
Health Status 04865 employed. Increasing levels of all other SES variables,
Bad 543 (256) 2473 (0.5)
Moderate 1001 (304) 2579 (07) Table 2 Unadjusted mean BMI and life-course socio-economic
Good 797 (440) 2522 (0.5) status, 2008 WHO SAGE
Education Life-course SES N BMI (SE) P-value
own Education
No formal education 1675 (535) 2432 (05) 0.0182 Mother's Own 012
Primary school 248 (164) 2628 (1.1) < Primary < Primary 1664 2675(1.1)
High school 357 27.0) 2642 (0.5) >=Primary < Primary 21 2626 (06)
College or more 51 (34) 26.15 (1.0) < Primary > =Primary 582 2630 (1.5)
Mother's > = Primary > = Primary 74 24.26 (0.5)
No formal education 2219(89.2) 2511 (04) 03062 Father's Own 0.015
Primary school 38 (43) 27.98 (19) < Primary < Primary 1584 2411 (0.5)
High school 49 (57) 2554 (1.0) > = Primary < Primary 101 25.99 (0.9)
College or more 8(0.8) 27.56 (2.1) < Primary > =Primary 414 2567 (0.7)
Father's > = Primary > = Primary 242 27.21 (0.6)
No formal education 1912 (71.7) 2469 (0.5) 0.0030 Employment
Primary school 89 (6.2) 2569 (1.1) Mother's Own 0.07
High school 210 (165)  26.99 (0.7) Unemployed ~ Unemployed 2216 25.11 (04)
College or more 44 (5.5) 2812 (1.0) Employed Unemployed 26 2710 (20)
Employment Unemployed Employed 88 27.27 (0.7)
own Employed Employed n 26.55 (2.3)
Unemployed 716 (175) 2409 (06) 0.0253 Father's Own <0.0001
Self/Informal employment 1526 (76.5)  27.79 (1.7) Unemployed  Unemployed 2006 24.36 (0.3)
Public sector 64 (3.7) 2539 (04) Employed Unemployed 236 2856 (1.2)
Private sector 35(22) 2667 (0.7) Unemployed  Employed 66 2788 (09)
Employed Employed 33 2651 (1.1)

Bold indicates significance p value < 0.05
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Table 3 Multiple regression models of adjusted mean BMI and socio-economic status
Socio-economic status Adjusted BMI? P-value Fully adjusted BMI® p-value
Education
Own 0.0242 04305
No formal education 2149 0.03 2204 046
Primary school 2324 0.79 2398 0.58
High school 2339 0.85 22.82 0.87
College 2358 - 23.05 -
Mother's 03772 06727
No formal education 21.75 0.20 2228 050
Primary school 2413 091 2343 0.73
High School 22.32 0.35 21.35 0.36
College 2443 - 24.84 -
Father's 0.0138 0.8431
No formal education 21.70 0.0051 2348 083
Primary school 2243 0.11 2223 0.75
High School 23.74 0.36 23.28 0.83
College 2493 - 2291 -
Employment
Own 0.0903 0.1212
Unemployment 21.09 0.037 21.86 0.03
Self/informal 2192 0.09 23.03 0.14
Public 23.13 040 21.68 0.06
Private 24.58 - 2532 -
Mother's 0.0261 0.0033
Unemployment 2241 0.046 2531 0.0006
Self/Informal 21.59 0.040 23.08 0.0051
Public 24.70 0.0035 23.50 0.09
Private 18.34 - 20.00 -
Father's 0.0003 0.0189
Unemployment 19.00 0.012 19.53 0.04
Self/Informal 2127 0.14 2261 0.68
Public 25.26 0.16 26.51 0.18
Private 2293 - 23.24 -

?Adjusted for age, smoking, alcohol, health status, residence, and marital status

PAdjusted for age, smoking, alcohol, health status, residence, marital status, own education, mother’s education, father's education, own employment, mother’s

employment and father's employment
Bold indicates significance p value < 0.05

both parental and individual, were associated with in-
creasing BMI among participants. These findings are
consistent with other studies showing that at the initial
stages of economic development, higher SES is associ-
ated with higher BMI [13, 20, 21]. However in later
stages, the association became reversed, as higher SES
individuals gain increased awareness of the negative
health consequences of obesity. This likely explains our
findings of a normal distribution for mean BMI: lower
when both father and daughter are unemployed; higher

when either one is unemployed; and lower again when
both father and daughter are employed.

Our finding that fathers’ employment and education
were a strong and consistent predictor of participant
BMI may be explained by the fact that in many develop-
ing countries such as Ghana, men are still the primary
source of income for the household. Therefore, the SES
of the entire household is directly linked to the income
and education status of the father. However, we also ob-
served that participants whose mothers were employed
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Table 4 Multiple regression models of adjusted mean BMI and
life-course socio-economic status

Socio-economic status Adjusted BMI? p-value
Education
Mother’s Own 0.0339
< Primary < Primary 2148 -
> = Primary < Primary 23.10 0.36
< Primary > = Primary 23.27 0.01
> = Primary > = Primary 2390 0.04
Father's Own 0.0062
< Primary < Primary 2145 -
> = Primary < Primary 2313 0.11
< Primary > = Primary 22.84 0.09
> = Primary > = Primary 24.39 0.0007
Employment
Mother's Own 0.0852
Unemployed Unemployed 21.63 -
Employed Unemployed 2364 033
Unemployed Employed 2358 0.02
Employed Employed 23.65 037
Father's Own <.0001
Unemployed Unemployed 2117 -
Employed Unemployed 25.28 0.001
Unemployed Employed 2457 0.0002
Employed Employed 2348 0.039

?Adjusted for age, smoking, alcohol, health status, residence, and marital status
Bold indicates significance p value < 0.05

in either the private or public sector had lower BMI
compared with those whose mothers were unemployed,
regardless of fathers’ employment and education. This
strongly suggests that mothers’ employment status also
plays a critical role in shaping women’s early life exposure
to diet and nutrition, and possibly shapes perceptions
about body size and health as well. There are several
possible explanations for this: 1) mothers’ employment
may provide extra household income for healthier food
options; 2) employment outside the home may increase
exposure to health information regarding healthy body
weight, especially if the employment includes health
insurance and hence access to medical personnel; 3)
employment outside of the home may also lead to
greater physical activity for mothers, especially if the
work involves physical labor, thereby influencing
daughters’ perceptions about ideal body size. These
factors have been shown to be important in determin-
ing childhood obesity rates [22-24], and although
employment outside of the home may potentially
negatively influence dietary habits in children, our
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observation of an inverse association between mater-
nal employment and offspring BMI does not support
this hypothesis.

Cultures and traditions are likely to change signifi-
cantly as globalization reduces socio-cultural boundaries
between countries. These changes are associated with
widespread availability of ‘western-style’ fast food options
in many urban cities in developing countries, direct expos-
ure to mass media advertisements, and shifts in occupa-
tional patterns from labor intensive farming and agriculture
to highly sedentary service and professional sectors [10].
The past couple of decades have also been accompanied by
unprecedented economic development in developing coun-
tries, increasing the purchasing power of individuals who
could previously not afford Western food items. Unless tar-
geted obesity prevention strategies are employed, a lifestyle
of traditional diets with high physical activity may continue
to erode, leading to further increases in BMIL Our results
suggest that higher SES individuals in Ghana may have
been first to adopt these lifestyle changes, as higher SES in-
dividuals have higher BMI compared with other groups.
However, they may also be more likely to quickly obtain ac-
cess to health information regarding the health implications
of obesity and transition into a healthier lifestyle, while
lower SES individuals may experience increasing BMI as
the previously ‘foreign, ‘exotic’ and expensive food items be-
come cheaper [25]. There is a need for public health strat-
egies designed to reverse this trend as the under-developed
and under-resourced healthcare and public health infra-
structure in many developing countries like Ghana may be
unable to handle the influx of obesity-associated chronic
diseases.

There are several strengths of this analysis. First, we
were able to use recent data from the World Health
Organization, collected in a standardized format and
representative of the entire country of Ghana. In addition,
BMI was measured by trained study interviewers and not
self-reported, improving the reliability of the measure-
ment. Furthermore, we used employment and education
status variables to assess SES for parents and participants
as these variables are not likely to be influenced by serious
recall bias. Furthermore, since the survey was designed to
assess a wide-range of health issues, we do not anticipate
differential recall bias by BMI status. There are also a few
limitations. First, we were unable to assess household
income directly in the dataset, although we expect that
education and employment status will provide a more
reliable measure of SES, especially in situations where
compensation may be ‘in-kind’ as opposed to cash. Sec-
ond, the survey was conducted 7 years ago and esti-
mates observed here may have changed. However, we
anticipate that given the positive trends in World Bank
economic projections for Ghana, suggesting that the
economy has improved significantly, our results are
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a Mother's Education

Father's Education

status, residence, and marital status

§ 1 § 1
0 - 0 " 1 1
1 1
3 3
1 2 3 4 1 2 3 4
Mother Participant n Father Participant n
1. <P <P 1664 1. <P <P 1584
2. >=P <P 21 2. >=P <P 101
3. <P >=P 582 3. <P >=P 414
4, >=P >=P 74 4, >=P >=P 242
b Mother's Employment Father's Employment
g 7
g 1 ; 1
0 L 0 =
-1
) 1 2 3 4 i 1 2 3 4
Mother Participant n Father Participant n
1. UE UE 2216 1. UE UE 2006
2. E UE 26 2. E UE 236
3. UE E 88 3. UE E 66
4. E E 11 4. E E 33

Fig. 1 Adjusted mean difference in BMI (95 % confident interval) for life-course Socio-economic status trajectory comparing mother’s and father’s
education (<p: less than primary; >=p: at least primary school education) with participant’s education status a, and mother’s and father's
employment (E: employed, UE: unemployed) with participant’s employment status b. Models were adjusted for age, smoking, alcohol, health

likely to be under-estimates rather than over-estimates
of current BML

Conclusion

In conclusion, higher individual and life-course SES is
associated with higher BMI among women in Ghana,
although women whose mothers were employed had
lower BMI. Public health efforts may focus on providing
information on obesity prevention strategies to high SES in-
dividuals and their children, and national strategies focused

on encouraging consumption of healthier, traditional dietary
patterns rich in unrefined grains and leafy vegetables may
go a long way in reducing the burden of obesity and
obesity-associated chronic diseases in the coming decades.

Abbreviations
BMI: Body-mass index; SAGE: Study of Global Ageing and Health; SES: Socio-
economic Status; WHO: World Health Organization

Funding
Not applicable.



Akinyemiju et al. International Journal for Equity in Health (2016) 15:185

Availability of data and materials

The dataset supporting the conclusions of this article is available at the WHO
repository for Ghana - Study on Global Ageing and Adult Health-2007/8,
Wave 1, [http://apps.who.int/healthinfo/systems/surveydata/index.php/cata-
log/6/related_materials].

Authors’ contribution

TA conceived of the study, designed and coordinated the statistical analysis, and
drafted the manuscript. XZ and SS contributed to the statistical analysis and
drafting of the manuscript. PJ contributed to the interpretation of results and
drafting of the manuscript. All authors read and approved the final manuscript.

Competing interest
The authors declare that they have no competing interests.

Ethics approval and consent to participate
Not required.

Received: 9 June 2016 Accepted: 8 November 2016
Published online: 15 November 2016

References

1. Kyrou |, Randeva HS, Weickert MO. Clinical Problems Caused by Obesity. In:
Endotext. edn. Edited by De Groot LJ, Beck-Peccoz P, Chrousos G, Dungan K,
Grossman A, Hershman JM, Koch C, McLachlan R, New M, Rebar R et al.
South Dartmouth (MA); 2000. https://www.ncbi.nlm.nih.gov/pubmed/
25905207

2. Ringback Weitoft G, Eliasson M, Rosen M. Underweight, overweight and
obesity as risk factors for mortality and hospitalization. Scand J Public Health.
2008;36(2):169-76.

3. Flegal KM, Kit BK, Orpana H, Graubard BI. Association of all-cause mortality
with overweight and obesity using standard body mass index categories:
a systematic review and meta-analysis. JAMA. 2013,309(1):71-82.

. Finer N. Medical consequences of obesity. Medicine. 2006;34(12):510-4.

5. Ng M, Fleming T, Robinson M, Thomson B, Graetz N, Margono C, Mullany EC,
Biryukov S, Abbafati C, Abera SF, et al. Global, regional, and national prevalence
of overweight and obesity in children and adults during 1980-2013: a
systematic analysis for the Global Burden of Disease Study 2013. Lancet.
2014,384(9945):766-81.

6. Poobalan A, Aucott L. Obesity among young adults in developing countries:
a systematic overview. Curr Obes Rep. 2016;5(1):2-13.

7. Mendez MA, Monteiro CA, Popkin BM. Overweight exceeds underweight among
women in most developing countries. Am J Clin Nutr. 2005;81(3):714-21.

8. Organization WH. In: Alwan A, editor. Global Status Report on
Noncommunicable Diseases, 2010. Geneva: World Health Organization;
2010.

9. The World Bank. In: Jamison D, Feachem RG, Makgoba MW, Bos ER,
Baingana FK, Hofman KJ, Rogo KO, editors. Disease and mortality in sub-
Saharan Africa. Washington, DC: The World Bank; 2006.

10.  Popkin BM. The nutrition transition in low-income countries: an emerging
crisis. Nutr Rev. 1994:52(9):285-98.

11, Bhurosy T, Jeewon R. Overweight and obesity epidemic in developing
countries: a problem with diet, physical activity, or socioeconomic status?
Sci World J. 2014;2014:964236.

12. Steyn NP, McHiza ZJ. Obesity and the nutrition transition in Sub-Saharan
Africa. Ann N Y Acad Sci. 2014;1311:88-101.

13. Harper K, Armelagos G. The changing disease-scape in the third
epidemiological transition. Int J Environ Res Public Health. 2010;7(2):675-97.

14. Dinsa GD, Goryakin Y, Fumagalli E, Suhrcke M. Obesity and socioeconomic status
in developing countries: a systematic review. Obes Rev. 2012;13(11):1067-79.

15. Monteiro CA, Moura EC, Conde WL, Popkin BM. Socioeconomic status and
obesity in adult populations of developing countries: a review. Bull World
Health Organ. 2004;82(12):940-6.

16. Pudrovska T, Logan ES, Richman A. Early-life social origins of later-life body
weight: the role of socioeconomic status and health behaviors over the life
course. Soc Sci Res. 2014:46:59-71.

17. Salonen MK, Kajantie E, Osmond C, Forsen T, Yliharsila H, Paile-Hyvarinen M,
Barker DJ, Eriksson JG. Role of socioeconomic indicators on development
of obesity from a life course perspective. J Environ Public Health.
2009;2009:625168.

22.

23.

24,

25.

Page 8 of 8

Addo J, Smeeth L, Leon DA. Obesity in urban civil servants in Ghana:
association with pre-adult wealth and adult socio-economic status. Public
Health. 2009;123(5):365-70.

Langenberg C, Hardy R, Kuh D, Brunner E, Wadsworth M. Central and total
obesity in middle aged men and women in relation to lifetime socioeconomic
status: evidence from a national birth cohort. J Epidemiol Community Health.
2003;57(10):816-22.

Abrahams Z, McHiza Z, Steyn NP. Diet and mortality rates in Sub-Saharan
Africa: stages in the nutrition transition. BMC Public Health. 2011;11:801.
Gerbens-Leenes PW, Nonhebel S, Krol MS. Food consumption patterns and
economic growth. Increasing affluence and the use of natural resources.
Appetite. 2010;55(3):597-608.

Golan M. Parents as agents of change in childhood obesity-from research
to practice. Int J Pediatr Obes. 2006;1(2):66-76.

Agras WS, Hammer LD, McNicholas F, Kraemer HC. Risk factors for
childhood overweight: a prospective study from birth to 9.5 years. J
Pediatr. 2004;145(1):20-5.

Whitaker RC, Wright JA, Pepe MS, Seidel KD, Dietz WH. Predicting obesity in
young adulthood from childhood and parental obesity. N Engl J Med.
1997,337(13):869-73.

Popkin BM, Adair LS, Ng SW. Global nutrition transition and the pandemic
of obesity in developing countries. Nutr Rev. 2012;70(1):3-21.

Submit your next manuscript to BioMed Central
and we will help you at every step:

* We accept pre-submission inquiries

e Our selector tool helps you to find the most relevant journal

* We provide round the clock customer support

e Convenient online submission

e Thorough peer review

e Inclusion in PubMed and all major indexing services

e Maximum visibility for your research

Submit your manuscript at

www.biomedcentral.com/submit () BiolMed Central



http://apps.who.int/healthinfo/systems/surveydata/index.php/catalog/6/related_materials
http://apps.who.int/healthinfo/systems/surveydata/index.php/catalog/6/related_materials
https://www.ncbi.nlm.nih.gov/pubmed/25905207
https://www.ncbi.nlm.nih.gov/pubmed/25905207

	Abstract
	Background
	Methods
	Results
	Conclusion

	Key messages
	Background
	Methods
	Statistical analysis

	Results
	Discussion
	Conclusion
	show [time]
	Funding
	Availability of data and materials
	Authors’ contribution
	Competing interest
	Ethics approval and consent to participate
	References

