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Background: This cross-sectional study examined the relationship between socioeconomic status (SES), dietary knowledge and
patterns, and physical activity level with body mass index of urban South African young women.
Methods: Data were collected on 160 black South African women (aged 18–24 years) and included household SES, food
frequency and nutritional knowledge questionnaires, self-reported physical activity and anthropometry. To assess
household SES index, 1–7 assets were categorised as a lower household SES and those with 8–13 assets as a higher
household SES. Structural equation modelling analysis was used to determine the direct, indirect and total effects on
adiposity of household SES, age, education, nutrition knowledge score, dietary patterns and physical activity.
Results: The prevalence of overweight and obesity was similar among women from high SES households compared with their
low SES peers (48.4 vs. 44.8%). More than half (53%) of the women had poor dietary knowledge. Women from low SES
households spent more time in moderate to vigorous intensity exercise (MVPA) compared with their high SES counterparts.
Two distinct dietary patterns (Western and mixed) were identified. SEM results show that a unit increase in adherence to
the ‘Mixed’ dietary pattern compared with ‘Western’ was associated with a 0.81 lower BMI kg/m2 (95% CI −1.54; −0.08),
while ≥ 150 minutes’ MVPA per week was associated with a 1.94 lower BMI kg/m2 (95% CI −3.48; −0.41).
Conclusion: The associations of SES, diet and physical activity on BMI must be taken into account when developing and
designing interventions that target improvement in young women’s health.

Keywords: body mass index, dietary patterns, obesity, physical activity, socioeconomic status

Introduction
The obesity epidemic continues to rise rapidly in low- and
middle-income countries, particularly in Africa, despite the
high prevalence of food insecurity and undernutrition.1,2 Cur-
rently, South Africa has the highest obesity prevalence in sub-
Saharan Africa (SSA),3 with the latest national survey reporting
a 68% prevalence of overweight and obesity in adult women,
and 40% in young women between 15 and 24 years.4 Using
data from the Birth to Twenty Plus cohort in Soweto, Nyati
et al.5 also report this rise in combined prevalence from 11
years of age, reaching 46.5% in the 21+ years of age in urban
young women. Alongside this, poor nutritional knowledge has
also been reported in young South African women.6

The role of a healthy diet and regular physical activity (PA) in the
prevention of obesity and associated non-communicable dis-
eases (NCDs) is well documented.7 Research has shown that life-
style behaviours, including diet, PA, smoking and alcohol intake,
during adolescence are often maintained into adulthood, influ-
encing the risk of obesity and NCDs.8 Research data also show
that healthier diets are associated with higher socioeconomic
status (SES) levels, while there are data to support poorer
diets because of choice-constrained conditions, along a conti-
nuum representing factors over which the individual has little
or no control, to those for which they have greater agency.9,10

Since 1994, the consumption of meat, fats and oils, sauces, dres-
sings and condiments, sweet and savoury snacks and soft drinks

has increased in South Africa by more than 30%.11 High con-
sumption of these foods has been associated with weight
gain, higher obesity prevalence and other NCDs in adults and
children.11

Research has well described upstream factors such as house-
hold SES, mass media exposure and urbanisation as important
determinants of shifting dietary habits and physical inactivity
that are associated with an increased risk of NCDs and prema-
ture mortality.12,13 This is exacerbated in African countries
that are rapidly urbanising with increased access to energy-
dense, low-quality foods, alongside persisting food insecurity.14

Understanding the complexity of the interaction between
household SES and health behaviours is necessary to inform
public health intervention development to curb the rising
obesity prevalence in African women in poor urban settings.
The aim of this study was to examine the relationship
between household SES, dietary knowledge and patterns, and
physical activity (PA) level, with adiposity (body mass index
[BMI]) of urban South African young women.

Materials and methods

Study sample and design
This cross-sectional study was conducted at the South African
Medical Research Council (SAMRC)/Wits Developmental
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Pathways for Health Research Unit (DPHRU) at the Chris Hani
Baragwanath Academic Hospital (CHBAH) in Soweto. CHBAH
is one of the largest hospitals worldwide and a public tertiary
care institution that serves the low-income community of
greater Soweto in south-western Johannesburg, South Africa.
Soweto is one of the most well-known historically disadvan-
taged townships in South Africa known for its established com-
munities, and its socioeconomic and cultural variations.15

In 2019, as part of a larger package ofwork by theGlobal Diet and
Activity Research (GDAR) Network, explained inmore detail else-
where,16 we recruited a convenient sample of 160 black young
women participants between the ages of 18–24 years from the
Soweto household enumeration study,17 which included indi-
viduals and household data from over 2 000 households in
Soweto. Through this database, research assistants contacted
prospective participants using their provided contact details,
inviting them to participate. All participants from the Soweto
household enumeration study had given consent to be con-
tacted for any future studies. The database also enabled the
identification and recruitment of participants from low- and
high-income households to ensure socioeconomic diversity.16

All participants gave written informed consent prior to taking
part in the study. The Human Research Ethics Committee
(HREC) of the Witwatersrand University, under ethics numbers
M171137 and M190523, granted ethical approval.

Anthropometry
All measurements were performed with participants in light
clothing and without shoes. The participant’s height (in mm)
was measured using a Seca 213 portable stadiometer (Seca
Deutschland, Hamburg, Germany) and converted to metres
(m). Bodyweight was measured to the nearest 0.1 kg using a
portable electronic scale. Body mass index (BMI) was calculated
as weight in kilograms (kg) divided by height (m)2.

Socioeconomic status
Questionnaires were completed via interview by trained
research assistants. To assess the household socioeconomic
status (SES), an asset index was determined and comprised
the sum of assets out of a possible 13 (electricity, refrigerator,
stove, vacuum cleaner, washing machine, digital satellite TV,
DVD, car, landline, mobile phone, personal computer, Internet).

Young women with 1–7 assets were categorised as having a
lower household SES index and those with 8–13 assets as
having a higher household index category. This index has
been described as a useful method for determining socio-
economic status in this setting.18 All young women were
required to report the highest level of education that they
had successfully completed, and this was then categorised
into some secondary education, completed secondary edu-
cation and tertiary education.

Dietary assessment
A standardised quantitative food frequency questionnaire
(QFFQ), designed for the South African population, was used
to collect dietary intake data. The SAMRC developed this tool
using results from dietary surveys in both urban and rural
areas since 1983.19 The QFFQ comprises 214 food items that
represent foods consumed by at least 3% of the population.
This tool has been piloted and utilised extensively in Soweto,
as described elsewhere.20,21 In order to complete the QFFQ,
trained research assistants used high-quality photographs of
food items to trigger participants’ memories of all foods and
beverages consumed during the previous seven days.20,22 The
participants were asked to arrange the cards into three piles:
foods eaten in the last seven days, foods eaten occasionally,
or foods never eaten, and this was recorded. The QFFQ was
then administered and took approximately 40–50 minutes to
complete. With food items that were consumed in the past
seven days, additional data on the frequency and quantity of
consumption was recorded. Portion sizes were estimated
using a combination of high-quality two-dimensional drawings
of foods, household utensils and three-dimensional food
models, which have been described and validated by Steyn
et al.22 Estimated portion sizes were converted to grams to
allow for calculation of the participant’s average intake of the
food items consumed over the previous 7 days. The QFFQ
was captured and managed online using REDCap electronic
data capture tools hosted at the University of the Witwaters-
rand.23 Using the South African Food Composition Tables,24

nutrient composition (energy and macronutrients) was calcu-
lated from conversion of single food item intakes by the SAMRC.

The nutrition knowledge questionnaire was adapted from pre-
viously validated instruments,25 but has not been used in this
context previously. Nutritional knowledge was determined
using a summative score comprising 4 knowledge components:
knowledge of advice from experts, classification of food groups,
choosing foods, and diet-related health problems, and was ade-
quate or good when it was ≥ 32 out of the maximum score of
63. Inter-item analysis was used to assess internal consistency
(Cronbach’s alpha = 0.80).

Physical activity and sedentary behaviour
The Global Physical Activity Questionnaire (GPAQ), developed
for global physical activity surveillance, was completed via
interview to ascertain self-reported physical activity.20 Total
moderate-to-vigorous intensity physical activity (MVPA) in
minutes per week (minutes/week) was calculated by adding
occupation, travel-related and leisure-time moderate and
vigorous intensity physical activity. MVPA was sufficient if a par-
ticipant met the World Health Organization’s (WHO) recommen-
dation of ≥ 150 minutes per week.26

Data analysis
Data were analysed for 160 young women with complete data
using STATA SE 15.1 (StataCorp, College Station, TX, USA).

Figure 1: Conceptual framework for the association between household
SES, age, education, nutritional knowledge (NKQ), Western dietary
pattern (PC1), Mixed dietary pattern (PC2) and MVPA with BMI among
young women.
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Descriptive characteristics of the sample are presented as
median (interquartile range) and percentages (%) for continu-
ous and categorical variables, respectively. Study characteristics
were compared between participants with low household SES
index and high household SES index using the Kruskal–Wallis
rank test for continuous data and chi-square tests for categori-
cal data. Principal component analysis (PCA) was used to
identify dietary patterns. This method groups variables, food
items or groups based on the level of correlation with each
other to form new linear components that reflect combinations
(patterns) of intake in a population. PCA was conducted on the
weekly consumption of the food items listed in the QFFQ, which
were classified into 49 food groups according to their nutrient
composition and usage. These groupings were based on
those used and described extensively by Crozier et al.27 PCA
was applied using orthogonal (varimax) rotation and the
Kaiser–Meyer–Olkin measure of sampling adequacy (0.65), and
Bartlett’s test of sphericity (p < 0.001) confirmed PCA to be an
appropriate dimension reduction technique to apply in this
sample. Eigenvalues, as well as their visual inflections on a
scree plot, and the total variance explained (percentages)
were used to identify retained patterns (Figure 1). As described
elsewhere, foods or food groups that had factor loading scores
≥ 0.3 on the PCA matrix reflected strong associations with prin-
cipal components and these were used to name dietary
patterns.28

Multivariate linear regression models were computed to assess
the association between household SES index, age, education,
nutrition knowledge score, Western and mixed dietary patterns,
and MVPA as predictors, and BMI as the outcome variable, for
the whole group and then stratified by SES group. Collinearity
between the variables was checked by calculating the variance
inflation factor (VIF), with the highest VIF being recorded at 1.19.
A VIF > 10 is considered significant collinearity.

Structural equation modelling (SEM) analysis was used to deter-
mine the direct, indirect and total effects of household SES, age,
education, nutrition knowledge score, Western and mixed
dietary patterns and MVPA on BMI. To evaluate the best
fitting model for our data, we reported goodness-of-fit indices
including chi-square test, root mean squared error of approxi-
mation (RMSEA), Tucker–Lewis index (TLI), coefficient of deter-
mination (CD) and standardised root mean squared residual
(SRMR). Statistical significance was considered when the
p-value was less than or equal to 0.05.

Results

Descriptive statistics of young women living in
Soweto
The study included 160 urban black young women with a
median age of 21 years. Overall, 46.6% of participants were
overweight or obese, with the prevalence being similar
among women from high SES households (48.4%) compared
with their low SES counterparts (44.8%). More than half (53%)
of the women had poor dietary knowledge. In contrast, young
women from households with a low SES (range = 163;
840 min/week) spent significantly more time engaging in
MVPA compared with their high SES counterparts (range =
105; 540 min/week) (Table 1).

Top 10 most frequently consumed foods by young
women
The top 10 most frequently consumed food items data show
little variation in consumption frequency between young
women from households with high and low SES index in most
of the food items consumed but modest differences in intake
of fruits and vegetables. Cooking oils, vegetables and sugar
were the top three most frequently consumed foods in both

Table 1: Descriptive characteristics of young women living in Soweto

Participants’ characteristics Total, n = 160 Low household SES index, n = 67 High household SES index, n = 93 p-valuea

Age (years) 21 (20; 23) 21 (20; 23) 21 (19; 22) 0.31

Height (m) 1.59 (1.55; 1.64) 1.59 (1.56; 1.64) 1.59 (1.54; 1.62) 0.23

Weight (kg) 62.2 (50.8; 75.2) 61.7 (50.1; 75.9) 63.1 (52.2; 73.3) 0.78

BMI (kg/m2) 24.1 (21; 28.8) 23.7 (20.6; 28.8) 24.70 (21; 29.50) 0.46

BMI classification, n (%):

Underweight (< 18.4 kg/m2) 18 (11.2) 8 (11.9) 9 (9.7) 0.95

Normal (18.5–24.9 kg/m2) 67 (42.2) 29 (43.3) 39 (41.9)

Overweight (25–29.9 kg/m2) 40 (24.8) 16 (23.9) 24 (25.8)

Obese (> 30 kg/m2) 35 (21.7) 14 (20.9) 21 (22.6)

Household SES index (sum of assets) 8 (7; 10) 6 (5; 7) 9 (8; 10) ≤ 0.001

Highest level of education, n (%):

Some secondary education 33 (21) 15 (22.4) 19 (20.4) 0.69

Completed matric 92 (57.4) 36 (53.7) 56 (60.2)

Tertiary 35 (21.6) 16 (23.9) 18 (19.4)

Nutritional knowledge score 32 (28; 35) 31 (26; 35) 32 (28; 35) 0.10

Nutritional knowledge, n (%):

Good 75 (46.9) 35 (52.2) 40 (43) 0.24

Poor 85 (53.1) 32 (47.8) 53 (57)

Total MVPA (minutes/week) 310 (105; 660) 390 (163; 840) 240 (105; 540) 0.05

PA levels, n (%):

Not meeting recommendations 68 (42.5) 30 (44.8) 55 (59.1) 0.62

Meeting recommendations 92 (57.5) 37 (55.2) 38 (40.9)

Data are summarised as median (IQR) or n (%); recommended MVPA is≥ 150 min/week, MVPA = moderate vigorous physical activity; Good nutritional knowledge is≥ 32;
aKruskal–Wallis test (continuous variables), chi-square test (categorical variables).
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low and high SES household groups. However, the data show
large differences in consumption of white bread and carbo-
nated soft drinks, which was at least four times per week in
young women from households with low SES index compared
to zero in young women from households with high SES
index, and consumption of red meat and soup powder, condi-
ments and sauces was at least five times per week in young
women from households with high SES index compared with
zero in young women from households with low SES index
(Figure 2).

Identification and description of depicted dietary
patterns
Two distinct dietary patterns were extracted from the PCA,
which together explained 32.9% of the variation in food
intake. The first principal component (PC) was characterised
by high factor loadings for sugar (0.829), tea and coffee
(0.722), cooking fats (0.517), full-fat milk (0.444), breakfast
cereals (0.431), red meat (0.407), vegetables (0.371), soup
powder, condiments and sauces (0.365), processed meat
(0.351), brown wholemeal bread (0.336) and fruit juice (0.336),
and was labelled the ‘Western’ dietary pattern (19.8% variance).
The second PC had high factor loadings for processed meat
(0.559), red meats (0.558), fruits (0.516), vegetables (0.402),

yoghurt, buttermilk and maas (0.336), cakes and biscuits
(0.335), rice and pasta (0.326), soup powder, condiments and
sauces (0.304), and fruit juice (0.301) (13.2% variance). This PC
was labelled the ‘Mixed’ dietary pattern (Supplementary Table).

Multivariate linear regression analysis showing
correlates with BMI
Overall, age was positively associated (p≤ 0.001), and the
‘Mixed’ dietary pattern was negatively associated (p < 0.05)
with BMI. Among young women from households with a low
SES index, the ‘Mixed’ dietary pattern (p < 0.05), and MVPA
(p < 0.05) were inversely associated with BMI. For those with a
high household SES index, only age (p < 0.05) was associated
with BMI (Table 2).

Structural equation modelling for the direct and
indirect effects of household SES, age, education,
dietary (knowledge and patterns) and MVPA on BMI
The structural equation model (SEM) for the direct and indirect
effects of household SES, age, education, dietary knowledge,
the Western and Mixed dietary patterns and MVPA on BMI is
presented for the overall sample in Table 3 and Figure 1. The
model showed a good comparative fit index (CFI) of 0.96 and

Figure 2: Top 10 foods most frequently consumed by young women.

Table 2: Multivariate linear regression coefficients for BMI among young women

Total Low household SES High household SES
Factor B (95% CI) B (95% CI) B (95% CI)

Age (years) 0.62 (0.10; 1.15)* 0.41 (−0.25; 1.06) 0.56 (−0.01; 1.12)*

Education level −0.83 (−1.82; 0.12) −0.55 (−2.06; 1.05) −1.20 (−2.72; 0.32)

Household SES index 0.06 (−0.31; 0.43) 0.03 (−0.88; 0.94) −0.22 (−1.07; 0.63)

Nutritional knowledge score 0.01 (−0.16; 0.18) −0.13 (−0.34; 0.09) 0.10 (−0.10; 0.31)

Western dietary pattern 0.23 (−0.53; 1.01) −0.41 (−1.85; 1.04) 0.35 (−0.61; 1.29)

Mixed dietary pattern −0.77 (−1.54; 0.01)* −1.52 (−2.78; −0.28)* −0.29 (−1.28; 0.70)

MVPA (min/week) −1.31 (−2.74; 0.11)* −0.67 (−3.35; −1.93)* −1.23 (−2.96; 0.49)

B = beta coefficient; CI = confidence interval; SES = socioeconomic status; MVPA = moderate-to-vigorous physical activity; total R2 = 0.196; low household SES index
R2 = 0.139; high household SES index R2 = 0.143; * p≤ 0.05.
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a good standardised root mean squared residual (SRMR) of 0.05.
The SEM showed that age (95% CI 0.19; 1.03, p < 0.01) had a
direct effect on BMI. The ‘Mixed’ dietary pattern and MVPA
had direct inverse and significant effects on BMI. A unit increase
in the ‘Mixed’ dietary pattern was associated with 0.81 lower
BMI kg/m2 (95% CI =−1.54; −0.08), while ≥ 150 min MVPA per
week was associated with almost a 2 lower BMI kg/m2 (95%
CI =−3.48; −0.41, p < 0.05).

Discussion
We assessed the relationship between household SES, dietary
knowledge and patterns, and physical activity level and the adi-
posity of urban South African young women. The results have
shown that age, the ‘Mixed’ dietary pattern, and MVPA have a
significant relationship with BMI. However, these relationships
exist only in young women from low SES households compared
with those from high SES households. Age was positively and
significantly associated with BMI overall. The ‘Mixed’ dietary
pattern, with a high intake of meat, fruits, vegetables, processed
and energy-dense foods, and MVPA were inversely and signifi-
cantly associated with BMI in young women from households
with low SES index. Using structural equation modelling, the
results highlight that the direct and total effect of age (positive),
the ‘Mixed’ dietary pattern and MVPA (inverse) on BMI is
significant.

The association between age and BMI and the high prevalence
of overweight and obesity in this study is in line with previous
findings that show the prevalence of overweight/obesity to
be increasing with age.29,30 The overall reported prevalence of
overweight/obesity in this study (46.6%) is similar to findings
reported by Micklesfield et al.30 and Munthali et al.,31 in a
cohort of young women from Soweto and Agincourt of a
similar age (18–21 years), which found a 46.5% prevalence of
overweight/obesity.

While other studies in urban South African women by Gradidge
et al.32 and Munthali et al.,31 with the same cohort of women as
the Micklesfield study, found associations between SES and BMI,
this study’s findings did not provide any substantial evidence of
a direct or indirect effect. Instead, this study provided evidence
concerning the rising prevalence of overweight and obesity in
South African young women in low and high SES groups.
Additionally, this study’s findings and those of Micklesfield
et al.30 may provide an alert that current health promotion pol-
icies such as the 2018 sugar-sweetened beverages (SSB) tax
have minimal impact on influence healthy eating behaviour in
young South African women.21,33 Similar to findings in the
2013 South African National Health And Nutrition Examination
Survey (SANHANES-1),34 more than half of the young women

in this study had poor or low nutrition knowledge, which is
regarded as one of the reasons for poor food choices and the
development of malnutrition that leads to obesity and NCDs.35

The observed inverse associations of the ‘Mixed’ dietary pattern
and physical activity with BMI in this study could represent
important targets for interventions. Comparable studies evalu-
ating the relationship of dietary patterns and BMI in young
adult women are scarce. However, evidence exists from
several studies done in South Africa that have reported differ-
ently on associations between dietary patterns and BMI increase
in adolescents and adult women, whereby the patterns were
described as ‘Western pattern’20 or similar ‘animal derived
pattern’.36,37 These dietary patterns had high intakes of red
meat, processed meat, high-sugar drinks, candy and sweets,
fried foods, butter and other high-fat dairy products.20,36,37

The findings of Wrottesley et al.20 are also different from the
current study as they show that a ‘mixed dietary pattern’
made up of high intakes of fats and sugars was associated
with weight gain during pregnancy in a Soweto study. Whilst
the ‘Mixed’ dietary pattern found in this study is heterogeneous,
it could be that the high intake of fruits, vegetables and dairy
products is a potential driver of the inverse association with
BMI. However, as this dietary pattern also has high loadings of
processed meat, cakes and biscuits, and red meat, it may be
showing a transition towards a high-energy dense and
micronutrient-poor diet, which is associated with elevated adi-
posity.38 In addition, 7/10 and 6/10 (high SES vs. low SES) of
the food items consumed by young women in this study are
linked to a micronutrient-poor diet.20 Previous research has
linked the increasing rate of obesity with a nutrition transition
characterised by consumption of Western diets high in refined
carbohydrates, added sugar and fat, as well as reduced physical
activity, particularly in the African context.37,39–41 More studies
have reported associations between fats and sugars with
greater adiposity.42–46 In this study, fats and sugars were
among the top three foods most frequently consumed by
young women.

The relationship between physical activity and SES is
complex.47,48 Similar to other studies nationally and internation-
ally,12,49 our study shows that MVPA was higher (6.5 hours per
week) in the low household SES group compared with the
high household SES group (4 hours per week). While other pre-
vious studies found that lower SES status was associated with
more sedentary activities such as watching television,50 our
results found low household SES index to be associated with
more time spent on MVPA and an association between MVPA
and BMI. The difference in these findings may be because of
young women from households with lower SES index needing
to assist more with household chores or walking more than

Table 3: SEM for the association between household SES, age, education, nutritional knowledge, diet and physical activity and BMI

Effect of Direct effect (95% CI) Indirect effect (95% CI) Total effect (95% CI)

Household SES 0.07 (−0.34; 0.48) 0.06 (−0.06; 0.18) 0.13 (−0.24; 0.48)

Age 0.61 (0.19; 1.03)** 0.32 (0.01; 0.62) 0.63 (0.01; 0.91)**

Education −0.83 (−0.89; 0.24) 0.70 (−0.12; 1.52) 0.10 (−0.27; 0.48)

Nutritional knowledge score −0.001 (−0.16; 0.18) 0.01 (−0.03; 0.06) 0.02 (−0.14; 0.18)

Western dietary pattern 0.49 (−0.29; 1.28) −0.04 (−0.17; 0.08) 0.21 (−0.69; 1.13)

Mixed dietary pattern −0.81 (−1.54; −0.08)* 0.11 (−0.07; 0.28) −0.77 (−1.52; −0.02)*

MVPA (min/week) −1.94 (−3.48; −0.41)* 0.11 (−0.13; 0.35) −1.65 (−3.12; −0.12)*

All values are coefficients (95% confidence interval); significance levels: * p≤ 0.05; ** p≤ 0.01; fit indices: LR test of model vs. saturated: chi-square (2) = 0.240,
prob > chi-square = 0.000; RMSEA = 0.04; CFI = 0.96 comparative fit index; TLI = 0.86 Tucker–Lewis index; SRMR = 0.05: Standardised root mean squared residual,
CD = 0.15 coefficient of determination.
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their high SES peers. This further supports findings which
showed that individuals who maintain PA at recommended
levels have smaller increases in BMI.30,51 However, that almost
60% of young women in the high household SES group do
not meet the ≥ 150 minutes per week as recommended by
the WHO is of great concern as it shows poor levels of physical
activity in this age group. The direct, inverse and significant
effect on BMI of moderate-to-vigorous physical activity sup-
ports the findings that PA can be incorporated when designing
interventions to reduce the risk of overweight and high body fat
percentage in a population.52

This study has some limitations. Our study was cross-sectional,
and we cannot make robust conclusions concerning causality
in the observed associations. Reported dietary data have limit-
ations in misreporting, and they can differ by demographic vari-
ables such as age and level of education. Our study focused only
on young women. We need similar analyses in young men to
identify how sex may influence the relationships and help to
target interventions to men and women in South Africa. The
methods included clinical measures of BMI and although self-
reported measures of physical activity and sedentary behaviour
were used, these methods have been validated in similar popu-
lations. The strengths also include the use of a validated QFFQ,
and the PCA technique used for the present analysis to derive
the dietary patterns is known to depict real-world dietary beha-
viours. Given that individuals do not consume nutrients or foods
in isolation, the elucidation of dietary patterns that describe the
overall diet, alongside the assessment of structural effects of the
different individual, socioeconomic and lifestyle behaviour
factors on adiposity are a particular strength of this study.

While the South African government interventions were tar-
geted to reduce the percentage of people who are obese or
overweight by 10% in 2020, with current economic and nutri-
tion transitions it is critical that public health interventions
foster greater intake of micronutrient-rich foods and mainten-
ance of regular exercise. In a country that is already burdened
by inequality, overpopulation in urban areas, high unemploy-
ment rates, unhealthy lifestyle behaviours and poor health
systems, effective multi-sectoral interventions are warranted.
Findings in this study can be useful in updating the current
scientific knowledge: for example, an update to the latest
obesity prevention and control strategy will show whether
the set target was achieved, if the structural interventions to
make healthier food and exercise choices were effective, and
if household economic protection efforts such as access to
farming land and better paid employment opportunities can
improve the existing interventions. Thist will further enable
the identification of gaps that still need to be addressed for
the target to be achieved.

Conclusion
Our study suggests that it is important to consider the obesity
risk of young women in the development of health-promotion
strategies in South Africa. We recommend that future dietary,
physical activity, educational and promotional programmes
provide targeted strategies and guidelines suitable for young
women with different SES backgrounds. In addition, our find-
ings also suggest that healthy dietary practice, while necessary,
is insufficient to facilitate pragmatic behaviour change. In com-
bination with physical activity and dietary knowledge (despite
not being associated with BMI), practical strategies are
needed to motivate and facilitate behaviour changes that
protect health in the short, medium and long term.
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