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Objective: Obesity, a global epidemic and risk factor for many noncommunicable diseases, has become a public health concern in South Africa,
especially in the elderly. This study investigated the trend of development of obesity in a group of urban elderly individuals from 2007-2011.

Design: This was a cross-sectional or cohort design.
Setting and subjects: The study took place in Sharpeville, Gauteng, on 208 purposively selected elderly individuals aged 60-104 years.

Outcome measures: Measurements included anthropometric variables, i.e. weight, height and waist circumference, measured biennially from
2007-2011 using standard techniques. Collected data were analysed using Statistical Package for Social Sciences®, version 20.0. Descriptive
analysis was performed for the variables, as well as Student’s t-test, analysis of variance, correlation analysis and bivariate logistic regression.

Results: The mean body mass index (BMI) of the elderly participants ranged from 30.7 kg/m?in 2007 to 31.1 kg/m? in 2011, with a slight
decrease in 2009 (29.5 kg/m?) in the women, and a reduction from 27.2 kg/m?to 24.2 kg/m?in the men. The combined prevalence of
overweight and obesity increased from 72.9% in 2007 to 83.3% in the women, whereas it decreased from 66.7% to 42.8% in the men. The
prevalence of central obesity fluctuated in the women (it decreased from 84.5% in 2007 to 72.0% in 2009, and then increased to 87.0%
in 2011), while it decreased consistently in the men from 46.2% in 2007 to 28.6% in 2011. Qverweight and obese elderly individuals (BMI
> 25 kg/m?) were more likely to be centrally obese than those with a BMI < 25 kg/m?.

Conclusion: The trend of obesity was consistently high in the study population from 2007-2011. However, a significant difference in the
prevalence of total and central obesity was not noted, although it apparently increased in the women and decreased in the men. Appropriate

and timely intervention is urgently required.

® Peer reviewed. (Submitted: 2013-09-09. Accepted: 2014-11-01.) © SAJCN

Introduction

Obesity is an established and important risk factor for many
noncommunicable diseases.! It was once regarded as a sign of
affluence, but according to the World Health Organization (WHO),?
it has now become a growing global epidemic,? affecting over
1.3 billion adults worldwide. Obesity can be defined as excess
total body fat with a body mass index (BMI) of more than
30 kg/m?, while a BMI of 25-29.99 kg/m? is regarded as overweight.
Obesity is a health challenge that cuts across the lifespan, starting in
childhood.* With the number of elderly individuals rapidly increasing
globally, the prevalence of obesity is also advancing simultaneously,®
accompanied by a massive and rapidly changing burden of ill health.®
Defined as persons aged 60 years’ and older, the elderly constitute
7.7% of the South African population, and this number is projected
to reach 13% by 2050.
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Data from developed countries have demonstrated that over 75% of
individuals aged 60 years and older are either overweight or obese.?
This is not very different to reports from African countries. It was found
in a study on 771 Yaoundé adults in Cameroon that two thirds (67%)
of the residents aged 60-75 years were overweight or obese.™ The
WHO nationwide survey, conducted on 5 000 Ghanaian adults aged
18 years and older, reported a lower combined prevalence of 22.6%,
13.5% and 15%, in the elderly aged 61-70 years, 71-80 years and
80+ years, respectively.” The first South African Demographic and
Health Survey (SADHS), conducted in 1998, reported that 29.2% of
men and 56% of women aged 15-95 years were either overweight
or obese, while central obesity was reported in 9.2% and 42%
of men and women, respectively.”? The average BMI of South
African adults aged 45+ in the overweight category was 24.4-
29.9 kg/m?, and was higher than the average BMI of other African
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men and women (16.7-27.2 kg/m?)."? The recent South African
National Health and Nutrition Examination survey (SANHANES)
reported that 70% of elderly women and 53.5% of elderly men aged
65 years and older were either overweight or obese."

Studies on the interrelationship between morbidity, mortality
and obesity in the elderly have been controversial.>'* However, a
significant association between obesity and all-cause mortality,
when compared with those with a normal weight, was found in a
systematic review and meta-analysis of association of all-cause
mortality with overweight and obesity involving 97 studies and
2.88 million individuals.'Although this association derived from
studies conducted on the general population, the implications for the
elderly population are similar.

A positive association between obesity and hypertension was
reported in the elderly in Cuba,'® Brazil,'” Nigeria,'® China'® and
India® in the few studies that considered the association between
obesity and cardiovascular risk. The prevalence of these associated
noncommunicable diseases is sufficient in supporting the view of
obesity as a primary disease that requires immediate attention.™

An earlier study conducted in 2004 on the elderly living in Sharpeville?'
reported a combined overweight and obesity prevalence of 83.6% in
the women. Therefore, this study investigated the prevalence and
trend of overweight (BMI > 25 kg/m? to < 30 kg/m?) and obesity (BMI
> 30kg/m?? and central obesity in attendees at an elderly day care
centre in Sharpeville from 2007-2011.

Method
Study design

The study design was both cross-sectional and cohort. The study
was conducted from 2007-2011 on attendees at an elderly day
care centre daily in Sharpeville, South Africa. Prior to the study,
introductory visits were made to the day care centre in Sharpeville.
The purpose of these visits was to introduce the researchers and to
explain the objectives of the project to the participants. During these
visits, informed written consent was obtained from the elderly for
the project. Ethical approval was granted by the University of the
Witwatersrand Medical Ethics Committee for Research on Human
Beings (M040835 and M070126). The research was conducted
according to the World Medical Association Declaration of Helsinki
and the South African Medical Research Council guidelines for
research on human beings.

Sample size

A convenience sample of 208 elderly (176 women and 32 men)
participated voluntarily and completed the demographic question-
naire. The number of participants varied each year, and only
46 elderly individuals participated throughout (Figure 1). In this study,
they are henceforth referred to as cohort participants, while those
who attended the elderly day care centre intermittently are referred
to as cross-sectional or intermittent participants. The intermittent or
cross-sectional subjects participated once or twice, while the cohort
subjects participated thrice during the study period. This brings the
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Figure 1: Distribution of the elderly participants (n = 208) during the study
period from 2007-2011

frequency of participation during the study to 398, namely 163 in
2007, 144 in 2009 and 91 in 2011.

Socio-demographic data and anthropometric measurements

A structured questionnaire was used to obtain information on
the age, employment status and monthly household income of
the participants. Anthropometric measurements included body
weight and height, measured according to standard procedures.
A calibrated Philips HF350® electronic scale (135 kg/100 g) with
two-point decimal precision was used to measure the weight.
The height was measured using a Scales 2000® stadiometer. The
measurements were taken twice and the average thereof recorded.
The BMI was calculated and categorised according to the WHO
classification of overweight or underweight.??

Waist circumference (WC), the anthropometric measurement used to
assess the risk of the development of chronic diseases of lifestyle,'®
was measured at the umbilicus level using a Seca® inflexible tape.
AWC > 88 cm for women and a WC > 102 cm for men indicates a
greater risk of acquiring chronic diseases of lifestyle.?*

Statistical analyses

Statistical Package for Social Sciences® version 20.0 was used to
analyse the data collected in this study. Descriptive analysis was
performed for all of the variables. Student’s t-test and analysis
of variance were utilised to compare means. Bivariate logistic
regression was employed to obtain a possible association between
central and total obesity.

Results

Socio-demographic characteristics and health status of the
participants

Two hundred and eight elderly women and men (176 and 32,
respectively) aged 60-104 years participated biennially in the study
and provided complete demographic data. The mean age ranged
from 74.7 = 6.7 years to 79.2 + 7.1 years in women and 73.7
+ 6.2 years to 78.6 + 6.3 years in men from 2007-2011. All of the
participants were black pensioners with a monthly income of less
than R1 000 ($99.31).The majority of the participants were widowed
(70.4%), women (84%) and lived with other family members (95%).
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Table I: Demographic information and selected anthropometric indices of attendees at an elderly day care centre in Sharpeville aged 60-104 years, measured

biennially from 2007-2011 (n = 208)

298+56 264+56 27.2+57 0.209

Men and women

S I S R YT S
009 yerd 10 yers | Tttt -6 yord 10 yers| Tt [ b9y 10 yars| o[’
30 109 139 6 18 24 36 127 163

325+6.0 29564 302+6.4 0.012

n
BMI (kg/m?) 32.9+6.0 30.0+6.4 30.7=6.4 0.031
we 105.5 97.4 99.5 0.038 108.7
+12 +14.8 +14.4 +8.0
2009
n 12 109 121 2
BMI (kg/m?) 31.6 29.3 29.5 0.798 26.6
+438 +5.6 +5.6 +23
weC 98.6 92.6 93.2 0.913 95.3
+10.0 +11.4 +11.3 +6.7
2011
n 1 76 7 1
BMI (kg/m?) 34.5 31.1 31.1 0.0506 247
=58 +57
WC 104.5 100.8 100.8 0.619 92
+35 +125 +124

94.7 97.9 0.112 105.9 97.0 99.2 0.011
+13 +13 +10.8 +145 +141
21 23 14 130 144
25.5 25.6 0.043 31.6 28.6 29 0.033
EOLS) +52 +5.1 +58 +5.7
94.2 94.3 0.071 97.6 92.9 93 0.093
=11 +12.9 +9.3 +=11.7 +11.4
13 14 2 89 91
241 242 0.896 28.4 30.1 30.1 0.639
+4.2 +4.1 +57 +6.1 +6.0
93.8 93.6 0.876 100.3 99.7 99.7 0.926
+10.7 +10.3 +7.6 =127 +124

BMI: body mass index, WC; waist circumference
*: A p-value of < 0.05 was considered to be significant

Only a few exercised regularly (14.5%). The socio-demographic
profile did not change during the years. However, the prevalence of
those receiving antihypertensive medication increased to 42.2% in
2011.

Anthropometric variables

Table | shows the gender-specific means and standard deviation
of the biennial anthropometric variables of the study population.
The mean BMI of the study population ranged from 30.7 kg/m?
in 2007 to 31.17 kg/m? in 2011, with a slight decrease in 2009
(29.5 kg/m?) in the women, while it reduced from 27.2 kg/m? to
24.2 kg/m?in the men. The BMI was significantly higher (p-value
< 0.05) in the younger age group (< 70 years) than in the older age
group (> 70 years) for both men and women in 2007 and 2009.

The mean WC decreased from 99.2 cm in 2007 to 93.0 cm in 2009,
and again increased to 99.7 cm in 2011. The mean WC fluctuated in
the women, but reduced consistently in the men.

The anthropometric values of the cohort of elderly (38 women and
eight men) followed-up from 2007-2011 are presented in Table II.
The weight ranged from 72.4-73.7 kg, height 156.3-156.7 cm, BMI
29.6-30.3 kg/m? and WG 94.3-98.7 cm. As observed in the cross-
sectional data, a significant difference (p-value > 0.05) was not
noted in the anthropometric values from 2007-2011.

Prevalence and trend of total and central adiposity

The anthropometrical status of the attendees at an elderly day care
centre in Sharpeville is presented in Table Ill. The majority (77.1%) of

the elderly participants were either overweight or obese, while ideal
weight was recorded in a fifth only (21.6%). The anthropometrical
status of the younger elderly individuals (< 70 years) was not
significantly different from that of the participants in the older age
group (> 70 years).

As shown in Table Ill, the prevalence of obesity was irregular in the
women during the study period. It decreased from 82.7% in 2007
t0 76.7% in 2009, and increased to 83.1% in 2011. It decreased by
23.9% from 2007-2011 in the men.

The prevalence of central adiposity was 73.9%, thus only 26.1% of
the elderly had a normal WC. There was no significant difference in
the prevalence of central adiposity in the younger elderly individuals
(< 70 years) and the older elderly participants (> 70 years).

The trends of overweight and obesity and central adiposity from
2007-2011 are presented in Figures 2 and 3. While the trend
fluctuated in the women, it was downward in men. The overall trend
also fluctuated, which could be owing to the ratio of men to women.

A significant change was not found with respect to the anthro-
pometrical status of the cohort of elderly individuals from 2007-2011
(Table IV). Central obesity followed the same trend as the prevalence
of overweight and obesity in both genders, i.e. it fluctuated in the
women, but consistently decreased in the men. It decreased by
19.0% from 2007-2009, and by 38.0% from 2007-2011, in the men.
However, the changes in central obesity during the study period were
significant in the cohort women only (p-value 0.018).
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Table II: Anthropometric indices of the cohort of attendees at an elderly day care centre in With reference to the 2007 and 2011 data, the women
Sharpeville (n = 46) aged 63-97 years, measured biennially from 2007-2011 were more likely than the men to be centrally obese [odds
Anthropometric indices ratio (OR) 6.45, 95% confidence interval (Cl): 1.79-23.43,
p-value 0.004) and overweight and obese (OR 6.67,95% CI:
1.79-22.46, p-value 0.000). Compared with respondents

Weight (kg) 73.7+133 724+120 72.68+126 0.878 ) i
. of normal weight, overweight and obese respondents were

A ) [Badeny | TBLT£0Y | 00268 e more likely to be centrally obese, as observed in 2009 (OR
Body mass index (kg/m?) ~ 30.3+5.7  29.6+5.1 208+5.5 0.817 34.83, 95% Cl: 11.41-106.34, p-value 0.000) and 2011
Waist circumference (cm) 98.2+17.9 943+100 98.7+11.9 0.227 (OR 14.63, 95% CI: 4.51-47.46, p-value 0.000).

*: A p-value of < 0.05 was considered to be significant R R

Discussion

Table Ill: The anthropometrical status of attendees at an elderly day care centre in This study investigated the prevalence of total and

Sharpeville aged 60-104 years, by age group from 2007-2011 central obesity in 208 elderly persons biennially. The

Anthropometrical | 60-69 years mm anthropometric status of the cohort and cross-sectional
status . Lo . .
mmm- subjects was similar. This reflects the homogeneity of

Weight status the elderly attending a day care centre for the aged in
Underweight (%) 0.0 14 13 0.075 Sharpeville, South Africa, from 2007-2011. The slight
Ideal weight (%) 115 931 216 increase observed in the height measurements of the
) cohort group was attributable to peculiar problems of
Overweight (%) 26.9 315 30.9 erectness and the ability of elderly participants to stand
Obese (%) 615 439 46.2 firm when having their height measured. It may also be
Waist circumference owing to different people taking the measurements and
Normal (%) 16.2 28.8 26.1 0.073 the lapse of two years inbetween measurements.
Central adiposity (%) 83.8 7.2 73.9 The high prevalence of combined overweight and obesity
A p-value of < 0.05 was considered to be significant (77.1-80.4%) that was obtained corroborated with the
findings from SANHANES 2013," and is similar to the
1007 prevalence of 71.6-86.6% reported in the US elderly aged

60 years and older.? This prevalence is higher than that in reports
on the elderly from Cameroon,® Ghana,'® Senegal®® and Ecuador.?®

60 The consumption of cheaper energy-dense food has often been
identified as a major cause of obesity.?” %

40
An earlier study on this group of elderly participants living in

80 e rccccca=e=="""

Number of participants

~ = = Women

2071 e Sharpeville reported a high prevalence of food insecurity, as most of
them consume a carbohydrate-based diet, with very few portions of
) 2007 ' 2009 ' 2011 ' fruit and vegetables.2' The most recent South African Social Attitudes
Duration of stucy Survey revealed that the majority of South African adults consume a
Figure 2: Trend in the prevalence of overweight and obesity in attendees diet with low dietary diversity.? While 100% of the adults consumed
at an elderly day care centre in Sharpeville aged 60-104 years from 2007-
2011 (n =208) Table IV: Anthropometrical status of the cohort of attendees at an elderly

day care centre in Sharpeville (n = 46) aged 63-97 years from 2007-2011

1007 Anthropometric status
- - -
80 ~~-_“~””,o—
£ ool Underweight (%) 0 0 0 0.531
H Ideal weight (%) 18.4 18.4 23.9
S 40
E \ Overweight (%) 26.1 413 30.4
= 20 = = = Women
— Men Obese (%) 54.3 37.5 46.7
Overall
0 o7 T o T o 1 Waist circumference n=46 n=46 n =46 0.779
Duration of study Normal (%) 28.0 30.4 23.9
Figure 3: Trend in the prevalence of central obesity in attendees at an c .
tral ob % 72 69.6 76.1
elderly day care centre in Sharpeville aged 60-104 years from 2007-2011 I OB
(n=208) *: A p-value of < 0.05 was considered to be significant
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cereal, and roots and tubers, less than a quarter consumed
[3-carotene-rich fruit and vegetables, and legumes and nuts. There
was also a low living standard mean with respect to the majority
(73%).22 The poor dietary intake observed in the adults exacerbates
their nutritional vulnerability. Sitting for hours, irrespective of walking
time, and physical inactivity, were associated with total and central
obesity in elderly women in Spain.* These considerations may
partially explain the consistent prevalence of obesity in the studied
population.

A higher OR for central obesity in overweight and obese elderly
women, as demonstrated in this study, was similar to the findings
in SADHS," and in Brazil'® and Nigeria.” The prevalence of central
adiposity was similar to the combined overweight and obesity
prevalence. A higher prevalence of central obesity is often reported
in populations with a high prevalence of overweight and obesity, and
vice versa." It is interesting to note that approximately half (51%)
of the elderly with a BMI < 25 kg/m? were at risk of central obesity
with an excessive WC (> 88/102 c¢m). Research has shown that the
ageing process causes the redistribution and centralisation of fat,
thereby increasing the WC, without an increase in BMI.®" Central
adiposity has been shown to be more strongly associated with
metabolic and cardiovascular problems than total obesity.? The
increased use of antihypertensive drugs in the elderly indicates that
more of them have been diagnosed as hypertensive. This implies
that the measurement of WC, together with that of the BMI, should
be promoted in clinical practice.®

The trend of overweight and obesity and central obesity was found to
be downward in the men and to fluctuate in the women. The reason
for this irregularity with respect to the women is unclear. However,
the drop in body weight and BMI observed in 2009 may be owing to
irregular food consumption. During that period, the global price crisis
probably impacted negatively on the food choices, dietary habits and
diet quality of the elderly study participants.”* Members of food-
insecure households tend to adjust their food restriction when there
is a food shortage.*3*

Several responsible factors may have contributed to the consistent
weight loss in the men, i.e. a reduced food intake owing to a reduced
appetite, financial restraints or swallowing problems; depression;
isolation and other social problems.® Involuntary weight loss may
be an important prognostic indicator in the elderly, and a useful
marker of physical decline and mortality risk.* Regular assessment
of weight is required to monitor involuntary weight loss, especially in
men, and to improve their health status.®” More research is needed
to investigate the factors responsible for weight loss in the elderly
men.

Frequent walking and engaging in an appropriate vocation that
ensures healthy bodily exercise are ways to reduce obesity in the
elderly. However, care must be taken to ensure the loss of fat, and
not muscle or bone mass,* through diet modification. This should
include protein of a high biological value, such as small portions of
animal protein sources (dairy and eggs) and plant protein sources
(legumes and soy products), as well as fruit and vegetables, and

accompanied by a reduction in fat and starch.’” Nutrition education
and health promotion must also be provided at the day care centre.

Limitations of the study

The study was limited as the sample size was not representative of
the elderly population in South Africa, and was confined to elderly
individuals attending a day care centre in Sharpeville. Accordingly,
the results cannot be generalised. In addition, different participants
and very few men were involved in the biennial study.

Conclusion

A high prevalence of overweight, obesity and central obesity was
found in attendees at an elderly day care centre in Sharpeville during
the study period. The trend of obesity was found to be consistently
high in the study population from 2007-2011. A significant
difference was not found in the prevalence of total and central
obesity throughout the study period, although it apparently increased
in the women and decreased in the men. Appropriate and timely
intervention is urgently required.

References

1. Ofei, F. Obesity: a preventable disease. Ghana Med J. 2005;39(3):98-101.

2. World Health Organization. Obesity and overweight. WHO [homepage on the Internet].
2014. c2014. Available from: http://www.who.int/mediacentre/factsheets/fs311/en

3. Yach D, Stuckler D, Brownell KD. Epidemiologic and economic consequences of the
global epidemics of obesity and diabetes. Nat Med. 2006;12(1):62-66.

4. World Health Organization. Global strategy on diet, physical activity and health.
WHO [homepage on the Internet] 2014. ¢2014. Available from: http://www.who.int/
dietphysicalactivity/childhood/en/

5. Donini LM, Savina C, Gennaro E, et al. A systematic review of the literature concerning
the relationship between obesity and mortality in the elderly. J Nutr Health Aging.
2012;16(1):89-98.

6. Charlton KE, Ferreira M, du Plessis L. The nutritional status and needs of the older
persons. In: Steyn NP, Temple N, editors. Community nutrition textbook for South Africa:
arights-based approach. 1% ed. Chronic Diseases of Lifestyle Unit, South African Medical
Research Council Press, 2008; p. 550.

7. World Health Organization. Health statistics and information systems. [homepage on the
Internet]. 2014. ¢2014. Available from: http://www.who.int/healthinfo/indications/en/

8. Gomez-Cabello A, Pedrero-Chamizo R, Olivares PR, et al. Prevalence of overweight and
obesity in non-institutionalized people aged 65 or over from Spain: the elderly EXERNET
multi-centre study. Obes Rev. 2011;12(8):583-592.

9. Flegal KM, Carrol MD, Kit BK, Ogden CL. Prevalence of obesity and trends in the distribution
of body mass index among US adults, 1999-2010. JAMA. 2012;307(5):491-497.

10. Pasquet P, Temgoua LS, Melaman-Sego F, et al. Prevalence of overweight and obesity for
urban adults in Cameroon. Ann Hum Biol. 2003;30(5):551-562.

11. Biritwum RB, Gyapong J, Mensah G. The epidemiology of obesity in Ghana. Ghana Med
J. 2005;39(3):82-85.

12. Puoane T, Steyn K, Bradshaw D, et al. Obesity in South Africa: the South African
Demographic and Health Survey. Obes Res. 2002;10(10):1038-1048.

13. Shisana 0, Labadarios D, Rehle T, et al. South African National Health and Nutrition
Examination Survey (SANHANES-1). Cape Town: HSRC Press, 2013.

14. Osher E, Stern N. Obesity in elderly subject: in sheep’s clothing perhaps, but still a wolf!
Diabetes Care. 2009;32 Suppl 2:5398-S402.

15. 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.

16. Rodrigues BA, Balduino MD, Da Silva CR, Ferreti BA. Anthropometric indexes of
obesity and hypertension in elderly from Cuba and Barbados. J Nutr Health Aging.
2011;15(1):17-21.

17. Andrade FB, Caldas Junior AF, Kitoko PM, et al. Prevalence of overweight and obesity in
elderly people from Vitdria-ES, Brazil. Cien Saude Colet 2012;17(3):749-756.

S Afr J Clin Nutr 2015;28(1)



. Original Research: Trends in the development of obesity in elderly day care attendees in Sharpeville

20.

21.

22.

23.

24,

25.

26.

. Amole 10, Olaolorun AD, Odeigah L0, Adesina SA. The prevalence of abdominal obesity

and hypertension amongst adult in Ogbomoso, Nigeria. Afri J Prim Health Care Fam.
Med. 2011;3(1):188-192.

. Zhang X, Yao S, Sun G, Yu S, et al. Total and abdominal obesity among rural Chinese

women and the association with hypertension. Nutrition. 2012;28(1):46-52.

Singh P, Kapil U, Dey AB. Prevalence of overweight and obesity amongst elderly patients
attending a geriatric clinic in a tertiary care hospital in Dehi, India. Indian J Med Sci.
2004;58(4):162-163.

Oldewage-Theron WH, Salami L, Zotor FB, Venter C. Health status of an elderly population
in Sharpeville, South Africa. Health SA Gesondheid; 2008;13(3):3-17.

World Health Organization. BMI classification. WHO [homepage on the Internet] c2011.
Available from: http://apps.who.int/bmi/index.jsp?introPage=intro_3.html

Gibson R. Anthropometric assessment of body composition. Principles of nutritional
assessment. In Gibson R, editor. 2" ed. New York: Oxford University Press, 2005; p.
282-283.

Macia E, Duboz P, Gueye L. Prevalence, awareness, treatment and control of
hypertension among adults 50 years and older in Dakar, Senegal. Cardiovasc J Afr.
2012;23(5):265-269.

Sempertegui F, Estrella B, Elmier N, et al. Nutritional, immunological and health status
of the elderly population living in poor neighbourhoods of Quito, Ecuador. Br J Nutr.
2006;96(5):845-850.

Tyrovolas S, Psaltopoulou T, Pounis G, et al. Nutrient intake in relation to central and
overall obesity status among elderly people living in the Mediterranean islands: the
MEDIS study. Nutr Metab Cardiovasc Dis. 2011;21(6):438-445.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Yaegashi Y, Satoh A, Kudoh H, et al. Diets of obese and non-obese older subjects. Health.
2013;5(3):361-363.

Labadarios D, Steyn NP, Nel J. How diverse is the diet of adult South Africans? Nutr J.
2011;10:33.

Gomez-Cabello A, Pedrero-Chamizo R, Olivares PR, et al. Sitting time increases the
overweight and obesity risk independently of walking time in elderly people of Spain.
Maturitas. 2012;73(4):337-343.

Arterburn DE, Crane PK, Sullivan SD. The coming epidemic of obesity in elderly
Americans. J Am Getriat Soc. 2004;52(11):1907-1912.

Henry-Okafor Q, Cowan PA, Wicks MN, et al. Effect of obesity on cardiovascular disease
risk factors in African American Women. Biol Res Nurs. 2012;14(2):171-179.

Du T, Sun X, Yin P, et al. Increasing trends in central obesity among Chinese adults with
normal body mass index 1993-2009. BMC Public Health. 2013;13:327.

Townsend M, Peerson J, Love B, et al. Food insecurity is positively related to overweight
in women. J Nutr. 2001;131(6):1738-1745.

Stajkovic S, Aitken EM, Holroyd-Leduc J. Unintentional weight loss in older adults. CMAJ.
2011;183(4):443-449.

Alley DE, Metter EJ, Griswold ME, et al. Changes in weight at the end of life:
characterising weight loss by time to death in a cohort study of older men. Am J
Epidemiol. 2011;172(5):558-565.

Han TS, Abdelouahid T, Lean MEJ. Obesity and weight management in the elderly. Br
Med Bull. 2011;97:169-196.

Li Z, Heber D. Sarcopenic obesity in the elderly and strategies for weight management.
Nutr Rev. 2012;70(1):57-64.

S Afr J Clin Nutr 2015;28(1)



