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Abstract: Objective: This study aimed to provide evidence on the prevalence of the metabolic factors contributing to Metabolic 
Syndrome (MetS) among elderly people in South Africa. Design: An ethically approved, cross-sectional survey study conducted 
in a cohort of an elderly population in 2004 with follow-up in 2014.  Setting: An elderly day-care center. Participants: A total of 170 
men and women were randomly selected for the baseline survey (2004). Only 105 of the subjects included in the baseline study 
were available for the follow-up study (2014). The sample consisted of 83.2% (n=89) women and 16.8% (n=16) men with a mean±SD 
age of 95.8±6.2 and 71.8±5.7 years in 2014 and 2004 respectively. Measurements: Dietary intakes (24-hour recall questionnaire) were 
completed for a period of three non-consecutive days, including one weekend day and two week days. Other measurements 
included waist circumference (WC), blood pressure and fasting (>8 hours) venous blood samples that were analyzed for total 
cholesterol (TC), high-density lipoprotein-cholesterol (HDL-C), tryglicerides (TGs) and glucose. The Friedewald formula was 
used to calculate LDL-C (16). Results: The prevalence of MetS was significantly (p=0.000) higher in 2014 (63.4%) compared to 2004 
(48.8%). The most prominent risk factors were central obesity (85.9%), low serum HDL-C (71.0%) and high serum TG (68.1%) levels 
in 2004 compared to central obesity (82.5%), low serum HDL-C (94.3%) and hyperglycaemia (48.1%) in 2014. Conclusions: MetS is 
highly prevalent and rapidly increasing among these elderly people. A need for identifying preventative and treatment strategies 
to increase wellness and reduce morbidity has been highlighted by these results..
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Introduction  

Metabolic syndrome (MetS) has become a significant 
public health issue globally (1). MetS is a complex 
disorder and includes three or more interconnected 
metabolic risk factors such as high triglyceride (TG) 
levels, low high-density lipoprotein-cholesterol 
(HDL-C) levels, high blood pressure, central obesity 
and dysglycaemia (1-3).When these risk factors are 
prevalent simultaneously in individuals, they are in a 
prothrombotic and pro-inflammatory state that increases 
the risk of atherosclerotic cardiovascular disease (CVD)
and type 2 diabetes (T2DM) (1, 4, 5) and contribute to 
all-cause mortality (1, 3). Preventable non-communicable 
diseases (NCDs) such as CVD, T2DM, cancer, and 
chronic respiratory diseases are responsible for more 
than 36 million deaths each year, 80% of which are in 

low- and middle-income countries (6). It was estimated 
that 37% of all deaths in South Africa (SA) were due to 
NCDs in 2000 (7). A national prevalence rate of 31.8% 
for hypertension, 9.5% diabetes, 23.9% abnormal high 
levels of serum total cholesterol (TC), 24.6% low density 
lipoprotein-cholesterol (LDL-C), 47.9% abnormally low 
HDL-C, and central adiposity observed in 9.8% of men 
and 50.8% of women (8). The prevalence of MetS and the 
various risk factors increase with age (1, 2). Furthermore, 
higher morbidity and mortality rates for CVD and T2DM 
have been reported for the elderly diagnosed with MetS 
due to the physiological changes and various chronic 
diseases associated with increased age (1).  The general 
prevalence of MetS of up to 60% among elderly cohorts 
is high (2), affecting about 40% and 60% of Korean aged 
men and women respectively (1), 40% of Ecuadorian 
elderly (9), 33.7% of Chinese adults (10) and 60% of 
Taiwanese elderly (11). Due to the high prevalence of 
MetS among the elderly and its associated high risk of 
disease, it is important to know the prevalence and risk 
factors contributing to MetS for implementing primary 
prevention strategies. Many studies have focused on the 
elderly in SA, but the prevalence of MetS among this 
vulnerable, resource-poor population (12) has not been 
reported. Therefore, this study aimed to provide evidence 
on the prevalence of the metabolic factors contributing to 
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MetS in a cohort of resource-poor elderly people resident 
in Sharpeville in the Gauteng Province of SA for the 
period 2004 to 2014.  

Methods

Study design

A cross-sectional cohort study with 10 year follow-up 
design was used. This study was conducted according to 
the guidelines laid down in the declaration of Helsinki 
and all procedures involving human subjects were 
approved by the University of the Witwatersrand’s 
Medical Ethics Committee for Research on Human 
Beings (M040835) for 2004 and the Vaal University of 
Technology Senate Research Innovation and Ethics 
Committee (20140827ms) for the 2014 data collection. 
Due to this elderly community being highly illiterate (12), 
an information letter and consent form was translated 
into the Sotho Language and verbally explained to the 
respondents by trained fieldworkers in 2004 and 2014. 
The letter included a brief introduction, motivation and 
purpose of the study. The procedures of the study were 
explained and confidentiality confirmed by allocating a 
study number to each of the respondents. Participation 
was voluntary and participants gave consent by signing 
the consent form in the form of a fingerprint in the 
presence of a witness.

Location

This study was undertaken in the only elderly care 
center in Sharpeville in the Gauteng Province of SA. 
Sharpeville is one of the oldest of six townships situated 
in the Vaal region, an industrial polluted area in the 
Gauteng Province of SA. Sharpeville has a poverty rate 
of 43.1% (13). The center management contacted the 
researchers in 2004 to undertake the cross-sectional 
baseline survey to assist them with planning.

Sampling

Baseline study (2004): Participants were recruited 
from the then newly established (three months old) 
Sharpeville Care of the Aged day-care center where free-
living elderly people visited the center on Mondays and 
Wednesdays. The purpose of attending the day-care 
center was to provide skills training (sewing, cooking 
and gardening), religious activities and free breakfast 
and lunch for food insecure, low-resource elderly 
(aged ≥60 years). This is the only elderly care center 
in Sharpeville. A sample size calculator (14) was used 
and 169 respondents were needed to obtain statistically 
representative data for the cross-sectional survey for 
this elderly community (12).  A total of 170 men and 
women were randomly selected for the survey from an 
alphabetical list of names (n=350) provided by the care 

center (every second name selected). No exclusion criteria 
were applied and thus any person who attended the 
care center and gave informed consent could be selected 
for the study. Eight fieldworkers, speaking the various 
indigenous languages of SA, were recruited and trained 
using a training manual and participatory facilitating 
methods (12). 

Follow-up study (2014): During 2014, the researchers 
visited the elderly care center again and only 105 of 
the 169 original respondents of 2004, thus 63.3% of the 
original sample, were still voluntarily attending the center 
and were included in the second investigation. Possible 
reasons for loss to the follow-up measurements could 
have been a) mortality during the 10-year period from 
baseline to follow-up; b) immobility due to disease or 
sickness making it impossible for the elderly to attend the 
care center; or c) elderly moving out of the area and not 
attending the center any longer.  All 105 respondents gave 
consent to be included in the follow-up study. The same 
measurements, procedures as well as standardized and 
validated measuring instruments were used in both 2004 
and 2014.  

  
Measurements for both 2004 and 2014

Dietary intakes were measured by a 24-hour recall 
questionnaire completed for a period of three non-
consecutive days, including one weekend day and 
two week days. Trained fieldworkers used the four-
stage, multiple-pass one-on-one interviewing procedure 
described by Gibson (15). Food models were used to 
assist the fieldworkers in estimating portion sizes. Dietary 
intake data were analyzed by a registered dietician using 
the FoodFinder® version 3 software program, developed 
by the Medical Research Council and based on the South 
African food composition tables (16). The mean intake of 
the three days was calculated.

Waist circumference (WC) was measured at the area 
halfway between lower rib and iliac crest with a non-
stretchable measure tape in a horizontal position around 
the body (15) by a Registered Dietitian. A registered 
nursing practitioner measured blood pressure after 
the respondents had sat quietly for at least 15 minutes 
with feet on the floor and the right arm supported at 
heart level. A cuff bladder was used and blood pressure 
measurements taken with a Tensoval Hartmann® duo 
control monitor. A second measurement was taken within 
10 minutes of the first and the average of the two readings 
were reported. This monitor uses two methods for 
determining blood pressure, namely the Korotkoff and 
the oscillometric methods (17) rendering a more accurate 
measurement.

The same two nursing pract i t ioners  and a 
haematologist used in 2004 and 2014, drew fasting (>8 
hours) venous blood samples in a 7 ml clotted tube, 
3 ml glucose (sodium fluoride and oxalate) tube and 
5 ml sodium citrate blood between 07h00 and 10h00, 
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after the respondents had been seated for 15 minutes.  A 
vacutainer needle with minimal use of tourniquets was 
used. The blood was placed on ice, protected from direct 
sunlight, until separation within two hours of blood 
collection. Serum and plasma were collected by low-
speed centrifugation (3000 rpm for 30 seconds) at 4°C 
and aliquoted into individual tubes. Serum and plasma 
were stored at -80°C until analyzes were performed. 
Standard laboratory protocol was adhered to in order 
to comply with SANAS accreditation requirement by a 
heamatologist.  

The Konelab 20i random access automated clinical 
chemistry system was used for TC, HDL-C, TGs and 
glucose. A coefficient of variation (percent CV) between 
runs of 1.2–2.8% was obtained for all serum variables. The 
measuring principles of the Konelab 20i are colorimetric 
and turbudimetric. The Friedewald formula was used to 
calculate LDL-C (18).

Statistical analyzes

All analyses were done using the IBM SPSS, version 
23 and p<0.05 considered significant for all statistical 
analyses. Linearity regression was used to test all 
continuous variables for normality. All the variables 
were normally distributed, except for the dietary intake 
variables. All normally distributed variables were 
reported as means and standard deviations (SDs). 

Independent t-tests were performed to determine 
significant differences in baseline MetS risk factors 
between the cohort of elderly who were present in 2004 
and 2014 and those only present in 2004.  

Daily nutrient intakes were reported as medians and 
interquartile frequencies (IQF) and compared to the 
Dietary Reference Intakes (DRI) (19), specifically, the 
Estimated Average Requirement (EAR) values.

The respondents were stratified into two groups 
based on the International Diabetes Foundation MetS 
classification for both 2004 and 2014. The MetS group 
consisted of respondents with a presence of three or more 
of the following MetS criteria:
•	 WC ≥ 80 cm for women and ≥94 cm for men  
•	 TRG >1.7 mmol/L (150 mg/dL)
•	 HDL-C < 1.3 mmol/L (50 mg/dL) for women and 

<1.03 for men
•	 Blood pressure ≥130/85 mm Hg 
•	 Fasting glucose > 5.6 mmol/L (100 mg/dL) (20).

The non-MetS group were respondents with or less 
than two of the metabolic risk factors.  Paired t-tests were 
used to determine the significant differences between 
baseline (2004) and follow-up (2014).  Correlation 
coefficients were used to examine the association between 
the study variables (p<0.05). The students t-test was used 
to determine the mean difference between continuous 
variables such age, WC, blood pressure and biochemical 
values. Thus, the Levene’s test for equality of variance 

was used at p-value of <0.05. Independent samples 
t-tests were done to determine significant differences 
between the men and women at baseline and follow-up. 
Pearson correlations were done for the nominal data. 
Only significant results are reported.   To understand the 
predictors of MetS, linear regression (age, systolic and 
diastolic blood pressure, WC, LDL-C, TRG and serum 
glucose) was carried out with those dependent variables 
that had a significant correlation with MetS. 

Results

The independent t-tests showed that there were no 
significant differences in the baseline MetS risk factors 
between the cohort of elderly who were present in 2004 
and 2014 and those only present in 2004 (HDL-C p=0.276, 
LDL-C p=0.818,  TRG p=0.647, serum glucose p=0.629, 
WC p=0.294). It is thus assumed that the results were not 
confounded by those elderly who were not present in 
2014.  

The sample consisted of 83.2% (n=89) women and 
16.8% (n=16) men with a mean±SD age of 95.8±6.2 and 
71.8±5.7 years in 2014 respectively.  The results in Figure 
1 showed that the prevalence of MetS was significantly 
(p=0.000) higher in 2014 at 63.4% compared to 48.8% at 
baseline (2004).   The most prominent risk factors were 
central obesity (85.9%) and low serum HDL-C (71.0%) 
and high serum TRG (68.1%) levels at baseline. At follow-
up, the most prominent risk factors were central obesity 
(82.5%), low serum HDL-C (94.3%) and hyperglycaemia 
(48.1%).  Furthermore, the prevalence of respondents with 
one and two risk factors decreased at baseline and those 
with four and five metabolic risk factors progressively 
increased from baseline to follow-up.  

Figure 1 
MetS classification of the respondents at baseline (2004) 

and follow-up (2014)

The results in Table 1 indicate a statistically significant 
(p=0.001) decrease in HDL-C from a mean±SD of 
1.04±0.43 to 0.84±0.29 mmol/L from baseline to follow-
up in the women compared to a statistically significant 
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(p=0.000) increase in LDL-C from 2.02±1.61 to 3.60±1.71 
mmol/L. The men showed a significant (p=0.000) increase 
in LDL-C levels from 1.93±1.57 mmol/L at baseline to 
3.17±0.91 mmol/L at follow-up. No other significant 
changes have been observed. However, a metabolic 
increase in serum HDL-C and a metabolic decrease in 
glucose levels were observed in the men at follow-up.  

Both men and women had low total energy, dietary 
fiber, cholesterol and sodium intakes at baseline and 
follow-up compared to high protein and carbohydrate 
intakes when compared with the EAR (19). Added 
sugar intakes were high at baseline, but within the 
recommended intakes at follow-up. The women showed 

significantly higher intakes of dietary protein, fat and 
cholesterol, but significantly lower carbohydrates and 
sodium at follow-up. The men had significantly higher 
dietary fat and cholesterol, but reduced sodium intakes 
at follow-up (Table 2). No significant different dietary 
intakes were observed between the men and the women.

The Pearson correlation analyses revealed that at 
baseline MetS was significantly and positively correlated 
with WC (r=0.325, p=0.030), diastolic blood pressure 
(r=0.219, p=0.0358) and TRG (r=0.537, p=0.000) levels and 
inversely related to HDL-C (r=-0.423, p=0.004) levels at 
baseline. Furthermore, significant relationships existed 
between WC and diastolic blood pressure (r=0.328, 

Table 1
Descriptive statistics: anthropometric and biochemical parameters compared across gender

Variable UoM* Cut-off criteria 
for MetS

Women (n=89, 83.2%) Men (n=16, 16.8%)

Baseline Follow-up Baseline Follow-up

Mean SD Mean SD Mean SD Mean SD

WC cm <80 (women) 
< 94 (men)

95.65 16.50 93.34 11.40 94.87 13.54 93.38 14.16

Serum glucose mmol/L <5.5 6.08a 3.42 6.07b 2.48 4.05a 1.54 4.90b 1.19
HDL-C mmol/L ≤1.3 (women)
≤1.03 (men) 1.04a 0.43 1.04a 0.43 0.84a,b 0.29 0.89 0.43 0.64b 0.35
LDL-C mmol/L >4.1 2.02a 1.61 3.60a 1.71 1.93b 1.57 3.17b 0.91
Serum triglycerides mmol/L >1.7 1.42 0.72 1.56 1.12 1.70 0.77 1.60 0.91
Systolic blood pressure mm Hg <130 137.30a 26.96 137.14 29.94 154.43a 30.55 151.94 29.49
Diastolic blood pressure mm Hg <85 83.92 18.83 82.82 22.24 87.77 30.94 80.50 17.81
*UoM = Unit of Measure; a,b,c in the same row indicates significant differences at p<0.05

Table 2
Analysis of 24-hour recall: daily mean intakes of the men and women

Dietary intake variable Unit  of 
measure

Women (n=89, 83.2%) Men (n=16, 16.8%) D R I  ( 1 9 )  /  W H O 
guidelines (21)

Baseline Follow-up Baseline Follow-up

Median (25th; 75th 
percentile) % of TE

Median (25th; 75th 
percentile) % of TE

Median (25th; 75th 
percentile) % of TE

Median (25th; 75th 
percentile) % of TE

Total energy (TE) kJ 5425a (3871; 7016) 5155a (3729; 6653) 6025 (4206; 8819) 4918 (2961; 6453) 9942 (m) 6362 (w)

Total protein g 59a (39; 79) 18.3 64a (40; 88) 20.9 69 (39; 106) 19.7 49 (29; 101) 19.9 46

Total dietary fat g 32a (23; 47) 27.4 39a (20; 56) 33.0 34b (16; 52) 22.0 46b (15; 63) 33.0 <30% TE

Dietary cholesterol mg 110.3a (47.4; 224.4) 163.4a (81.1; 268.6) 83.8b (44.9; 293.5) 114.1b (71.9; 349.0) 300

Carbohydrate g 142a (80; 199) 43.9 134a (91; 169) 44.7 130 (87; 219) 26.8 130 (87; 163) 42.7 100

Added sugar G 20 (10; 40) 13.0 21 (11; 36) 4.0 19 (8; 34) 14.1 17 (10; 37) 3.9 <10% TE

Dietary fibre g 11 (7; 17) 4.1 8 (4; 13) 3.0 14 (4; 19) 3.7 7 (4; 16) 2.8 30 (m) 21 (w)

Dietary sodium mg 796.1a (488.4; 1227.8) 637.6a (272.2; 997.3) 569.4b (328.9; 1407.6) 565.4b (229.6; 1091.2) 2500

Estimated energy requirements (EER) based on mean±SD age for the women was 95 years, with mean±SD height and weight of 1.55±0.08 m and 74.7±14.2 kg and for 
men aged 72 of mean±SD height and weight of 1.69±0.09 m and 93.7±20.2 kg respectively with sedentary activity levels at baseline (17); a,b,c in the same row refer 
to statistically significant differences between the variables p<0.05 (Independent [between groups]and paired [within groups] t-test for equality of variances); DRI 
= Dietary Reference Intakes as represented by the Estimated Average Requirement for females aged 31–50 years old, and Adequate Intake (AI)# where no EAR is 
available (17); * UoM = Unit of Measure
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p=0.003) as well as carbohydrate intake with systolic 
blood pressure (r=-0.233, r=0.021) at baseline. At follow-
up, significant associations were observed between MetS 
and WC (r=0.428, p=0.000), systolic (r=0.271, p=0.006) and 
diastolic (r=0.435, p=0.000) blood pressure, serum HDL-C 
(-0.254, p=0.010), TRG (r=0.514, p=0.000) and glucose 
(0.412, p=0.000) levels as well as added sugar intakes 
(r=0.221, p=0.028). WC showed significant relationships 
with systolic (r=0.285, p=0.004) and diastolic (r=0.250, 
p=0.012) blood pressure and serum TRG (r=0.230, 
p=0.020). Further associations were shown between 
systolic blood pressure with serum LDL-C (r=0.274, 
p=0.005) levels. 

At baseline, the linear regression analysis carried out 
on the MetS variables showed that WC, diastolic blood 
pressure, serum TRG and glucose levels were predictors 
of MetS at baseline (R2=0.588, p=0.000, SEE=0.712) 
and follow-up (R2=0.595, p=0.000, SEE=0.752) in this 
community. 

Discussion

Although the concept of MetS is older than five 
decades, it is receiving more attention now due to its 
increasing prevalence globally and in Africa as well as its 
relationship with cardiovascular morbidity and mortality 
(22). Not much is documented about the prevalence rate 
of MetS in SA and only a few studies have reported MetS 
prevalence ranging from an overall 30.2% in rural women 
(23) to 60.6% among colored women in Cape Town (24, 
25). These rates indicate a high prevalence of MetS in SA, 
however, limited information about the prevalence of 
MetS in the elderly exists for SA. This study thus provides 
the latest estimate of MetS prevalence among elderly in 
SA and is, to our knowledge, the first study investigating 
the prevalence of MetS risk factors among a cohort of 
elderly over a period of 10 years in SA (2004 to 2014).

According to the International Diabetes Foundation 
(IDF) definition of MetS (26), the prevalence of MetS 
among the elderly in this study was 48.8% in 2004 and 
it increased to 63.4% in 2014, which was consistent with 
the findings among Taiwanese elderly (11), but higher 
than elderly in the United States of America (US) (27), 
Ecuador (9) and Korea (1). Despite the increase in MetS 
over the ten-year period, no association between MetS 
and age was established. This was inconsistent with other 
research findings among adults (23, 28), but consistent 
with the results of de Luis and co-authors for another 
elderly population (29). The prevalence of MetS was 
39.6% among the women in 2004 and increased to 56.3% 
in 2014 compared to 93.4% and 100.0% among men 
respectively in this study. Furthermore, the results of 
this study were inconsistent with the findings of other 
studies that reported a higher prevalence of MetS among 
elderly women compared with men (1, 10), but may have 
been confounded by the small sample of men (n=16). The 
major differences in MetS risk factors between men and 

women were dysglycaemia at baseline and follow-up 
and low HDL-C at follow-up. A significant difference in 
low serum HDL-C levels for gender was also observed in 
Chinese elderly (10).  

A shift in MetS risk factors was observed among 
the respondents at follow-up. Furthermore, significant 
associations existed among the various MetS risk factors 
at baseline and follow-up. At baseline, 15.6%, 33.3%, 
33.3%, 13.3% and 2.2% had one, two, three, four or five 
MetS risk factors respectively. This changed at follow-up 
with fewer elderly persons with one (7.9%), two (26.7%) 
and three (32.7%) risk factors, but significantly more 
with four (23.8%) and five (6.9%) risk factors at follow-
up.  The predictors of MetS at both baseline and follow-
up for this study was WC, diastolic blood pressure, 
and serum HDL-C and TRG levels. Interestingly, low 
serum HDL-C was the most prominent risk factor for 
MetS among these elderly cohort with a prevalence of 
94.3% followed by obesity (82.5%) at follow-up, but at 
baseline these were reversed with obesity (WC) being the 
most prominent risk factor with a prevalence of 85.9% 
compared to 71.0% for serum HDL-C. These results were 
consistent with another black population in SA (30). 
However, among Korean elderly, hypertension was the 
most prominent risk factor, followed by HDL-C (1). The 
prevalence of abnormally low HDL-C levels in this study 
at baseline and follow-up was much higher than the 
national prevalence rate of 47.9% (8). This result was 
also consistent with studies from Botswana, Nigeria, 
Cameroon and Cotonou where it was observed that 
reduced HDL-C contributed frequently to dyslipidaemia 
in Africans with MetS (22). A significant difference in 
HDL-C was observed.

Despite the poor socio-economic status of these elderly 
(12) and although prevalence decreased significantly 
(p=0.000) over the 10 years’ cohort study, the prevalence 
of central obesity (>80%), one of the major factors 
contributing to MetS (22), was much higher than the 
national prevalence rate (8) and the global prevalence 
of 20% among the adult population (28). In recent years, 
poverty and food insecurity have been linked to obesity 
and its associated NCDs (31). This paradoxical condition 
is a result of a poor quality diet consisting of mainly 
energy-dense, low nutrient food items containing too 
much fat, salt and sugar that lead to the double burden 
of disease, thus the co-existence of over- (obesity and 
NCDs) and under- (micronutrient deficiencies) nutrition, 
often found in countries undergoing the nutrition 
transition (32, 33) such as SA. The dietary intake analyzes 
of the elderly in our study showed an inadequate diet, 
as the median energy intakes were consistently low, 
with even lower intakes at follow-up when compared 
to the EER. Furthermore, the dietary intake of the men 
and women in this study showed low intakes of dietary 
fat, fiber and cholesterol. Although the median protein 
and carbohydrate intakes were high when compared 
to the EAR, the percentage it contributed to TE was 
within the guidelines for a balanced and healthy diet. 
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Dietary carbohydrate is strongly related to serum glucose 
levels and lipid metabolism. A high carbohydrate intake 
can increase serum TGs and possibly decrease HDL-C 
levels (34). Although the intakes of carbohydrates were 
at least 30% higher than the EAR in 2004 and 2014, no 
significant relationship between carbohydrate intake and 
serum lipid could be established. However, the relatively 
high carbohydrate intakes could have contributed to 
the prevalence of metabolic dyslipidaemia and 
dysglycaemia found among the elderly men and women 
in our study. At follow-up, dietary intakes of added sugar 
was significantly correlated with MetS. This may have 
contributed to the higher prevalence of dysglycaemia 
at follow-up. Dietary fiber intakes were considerably 
lower than recommended and both the men and women 
consumed less dietary fiber at follow-up, however this 
was not significant. Dietary fiber, specifically whole grain 
fiber, is important for cardio-metabolic health due to 
its proven lowering effect of serum TG and LDL-C (35); 
however, this association could not be confirmed for 
this study. However, a lower dietary fiber intake and 
significantly (p=0.025) higher prevalence of low HDL-C 
levels were observed at follow-up.

In this study the prevalence of hypertension was 
41.3% at baseline and decreased significantly (p=0.000) 
to a prevalence of 30.7% at follow-up. This was much 
higher than the national prevalence of hypertension of 
10.2% (8). Although a large percentage of the elderly 
had hypertension, the dietary sodium intake was low. 
In addition, no association between sodium intake and 
hypertension could be established. This was consistent 
with a study undertaken in Ecuadorian elderly (9). 
Type 2 diabetes is no longer a rare condition in Africa 
and accounts for almost 90% of all the cases of diabetes 
mellitus. It is well known that type 2 diabetes increases 
the probability of developing MetS. A review of MetS 
in Africa has found that it ranks low in terms of the 
contributing factors to MetS (22). Similarly, in our study, 
dysglycaemia ranked the lowest of all the risk factors 
at baseline with a prevalence of 30.3%. Although the 
prevalence of dysglycaemia increased to 48.1% at follow-
up, this was not significant (p=0.079).

This study contributes to the paucity of data about 
the prevalence of MetS among the elderly in SA, but 
had a number of limitations. The first limitation was 
that this was a cross-sectional survey in 2004 with a 
10-year follow-up in the same elderly that were 
participating in the 2004 baseline and still attending 
the care center (cohort) in 2014,  lacking the ability to 
infer causal relationships. Another limitation was the 
small sample size due to 36.7% (n=64) of the respondents 
in the original sample in 2004 were not available for 
measurements in  2014. Furthermore, the respondents 
were selected from the only elderly care center from one 
township only. This is thus not a representative sample 
and the results cannot be generalized. Caution should 
also be used in interpreting the results of the men due 
to the small sample size. However, as an exploratory 

study, the results revealed issues and actions needed 
for future research. Although different MetS criteria are 
used in different studies and comparing results can thus 
be a limitation (22), the information generated are still 
informative about the burden of MetS among the elderly 
South African population. 

Conclusion and recommendations

This study indicates that MetS is highly prevalent 
and rapidly increasing among these poor black elderly 
people residing in urban Sharpeville, SA. Although the 
prevalence of MetS and its various risk factors increased 
significantly from baseline to follow-up, no significant 
association between MetS and age was established in 
this elderly community. MetS is associated with NCD 
morbidity and mortality and the high MetS burden 
thus underscores the need for prevention and treatment 
strategies to increase wellness and reduce morbidity 
in the elderly of SA. Health-promoting behaviors 
should be encouraged among the elderly to prevent 
the increase in prevalence of MetS risk factors with 
age. Dietary interventions should include strategies to 
improve dietary intakes and to normalize dyslipidaemia 
and dysglycaemia, reduce hypertension and improve 
weight status. Furthermore, policy makers and local 
health authorities should design and implement regular 
screening campaigns to identify and treat individual risk 
factors as early as possible to avoid progression to MetS. 
This should reduce expenditure on both capital and 
human health resources in the country. 
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