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Background: Non-communicable diseases (NCDs) are an important problem in South Africa; they account for 60% of all deaths.
Early screening could help lower NCD incidences and long-term consequences.
Objective: The study aimed to profile NCD risk factors among insourced support staff at the University of Pretoria in 2018.
Design: A cross-sectional, descriptive study was conducted at the University of Pretoria, Hatfield Campus. The World Health
Organization (WHO) STEPwise approach to chronic disease risk factor surveillance (STEPS) questionnaire was administered
to collect data in three steps. The participants’ behavioural risk profiles were gathered using the face-to-face interview
technique (STEP I), followed by their physical risk profile using anthropometric and blood pressure measurements (STEP II).
Last was the biochemical risk profile, including finger-prick blood glucose and cholesterol measurement (STEP III). Data
were analysed using Epi-Info, version 3.54.
Subjects: A convenient sample of participants aged 18–64 years from the Departments of Industrial Hygiene and Building
Services, Landscape Services, Sports Fields Management, and Security Services (n = 146, 60% were females) took part in the
study.
Results:Most participants (97.8%) had low daily fruit and vegetable intake. Some 80% of the study population always or often
added salt to their food when cooking. Daily alcohol consumption was reported by a quarter of the sample. More than two-
thirds of all the participants were overweight or obese and 61% had central obesity.
Conclusion: The study identified a high prevalence of several NCD risk factors. Tailored nutrition education and monitoring are
needed to lower the elevated risk.
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Introduction
Non-communicable diseases (NCDs) cause an alarming 74% of
deaths globally, and three-quarters of these deaths and 86%
of premature deaths occur in middle- and low-income
countries.1 In 2019 NCDs caused 37% of deaths and are pre-
dicted to be the main cause of mortality in sub-Saharan Africa
by 2030.2 Four main kinds of NCDs account for over 80% of
all premature NCD deaths, namely: cardiovascular diseases,
cancers, diabetes mellitus, and respiratory diseases. People of
all ages are vulnerable to several interacting modifiable behav-
ioural and physiological NCD risk factors. Behavioural risk
factors include unhealthy eating, physical inactivity, tobacco
smoke exposure, or alcohol abuse.3 The key physiological risk
factors are raised blood pressure, overweight/obesity, hypergly-
caemia, and hyperlipidaemia.1

There has been an epidemiological shift in the main causes of
death and disease in South Africa, away from communicable
diseases towards non-communicable diseases.4,5 Correspond-
ingly, according to the Statistics SA Mortality Report,
between 2015 and 2017 cardiovascular disease deaths
increased whilst infectious disease deaths decreased from
17.8% to 18.4% and from 19.5% to 17.6% respectively.4 In
the same period, NCDs were found to be responsible for a
majority of the top 10 causes of mortality in South Africa, pri-
marily from diabetes mellitus, cancer, and cerebrovascular,
heart, hypertensive, and chronic respiratory diseases.4 Accord-
ing to the NCD 2022 progress monitor, NCDs are responsible

for 51% and 24% of deaths and premature deaths in South
Africa respectively.6

South Africa aims to reduce the burden of NCDs by 2030 and
has adopted the Sustainable Development Goal (SDG) Target
3.4: ‘By 2030, reduce by one-third premature mortality from
non-communicable diseases through prevention and treatment
and promote mental health and well-being’.7,8 The 90-60-50
cascade for diabetes and hypertension has been adopted as
the first step to improving the early detection and treatment
of NCDs.7,8 Among others, various policies to reduce NCD risk
factors in South Africa have been implemented and more
health intervention programmes are being introduced in the
workplace.8–11 However, various NCD intervention strategies
have been set back by the COVID-19 pandemic due to the dis-
ruption of economies and health systems.6

NCDs pose an economic burden to individuals and businesses
due to increased absenteeism, lowered productivity, and early
retirement due to morbidity.12,13 It is important to note that
these most vulnerable low socioeconomic populations are
often at higher risk of being exposed to the NCD risk factors
but with limited access to health services, thus increasing
their morbidity and mortality.14–17 Planning and implemen-
tation of relevant prevention, intervention, and control pro-
grammes necessitate the identification of the present NCDs
and related risk factors in this population.6,8,15,18 There are insuf-
ficient data available on the wellness of support staff such as the
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security, gardening, and cleaning personnel in South Africa.
Therefore, this study aimed to assess the risk of NCDs among
insourced staff at the University of Pretoria (2018).

Methods

Study design and site description
A cross-sectional, observational, descriptive study took place in
October 2018 at the premises of the University of Pretoria, Hat-
field campus. The methods were employed in line with the
WHO stepwise approach for major NCD surveillance.19 There
were four data-collection stations, namely: questionnaire com-
pletion, anthropometry, blood pressure, and blood glucose
and cholesterol measurement. There was also a fifth station
where participant feedback forms and nutrition counselling
were given. Interviews were conducted in open tents (with
tables and chairs) whilst the other assessments including nutri-
tion education were conducted in closed tents. Only one partici-
pant was addressed per unit of time to ensure confidentiality.

Study population and sampling
The study population was 1 550 contracted insourced staff
members from the Department of Industrial Hygiene and Build-
ing Services (cleaning personnel), Landscape Services, Sports
Fields Management (gardening personnel), and Security Ser-
vices (security personnel) working at the campuses of the Uni-
versity of Pretoria in 2018. Both males and females aged 18–
65 years were included in the study. Pilot study participants,
pregnant women, absentees, and staff who were either too ill
to participate or did not complete the consent form were
excluded. The sample size was determined for the estimation
of multinomial distributions. The study followed the
method suggested by Thompson (1987) to estimate the
sample size,20 with a probability of 0.95 that all estimates
were within 0.1% (10%) of the study population proportions.
A total of least 127 participants was found to be sufficient.
To have statistically robust estimates, the final sample size
used in the study was 146.

Measurements
All three steps of the STEPs method were executed, and the
WHO STEPS questionnaire was used, as shown in Figure 1.
Each STEP of the instrument has a core (for determining basic
variables) and expanded (for obtaining detailed data)
section.19 Due to time limitations, only the core sections were
implemented, except on dietary intake, where the extended
questions were also used.

Questionnaire: step I
The researcher administered a questionnaire that recorded the
participants’ demographic information, NCDs history, and
dietary intake (see Figure 1). Salt intake, and fruit and vegetable
consumption in terms of frequency of consumption per week
and average servings were recorded. Showcards with examples
of different food items and serving sizes were used. A family
history of NCDs, for example, hypertension and diabetes melli-
tus, with detailed enquiries regarding diagnoses and medi-
cations was also recorded.

Physical measurements: step II
Physical measurements shown in Figure 1 were determined in
accordance with the recommended STEPwise protocols.19 A
digital Seca Sensa 804 Body-Check Analysis weighing scale
(https://www.seca.com/en_nl/products/all-products/product-
details/seca804sensa.html ) was used for measuring the partici-
pants’ weight to the nearest 0.1 kg. A Leicester stadiometer was
used to take height measurements to the nearest 0.5 cm. Partici-
pants were weighed and measured standing upright with light
clothing and no shoes. Then, participants’ body mass index
(BMI) was determined using their weight and height (weight
[kg]/height [m2]). A BMI < 18.5 kg/m2 indicates underweight,
BMI between 18.5 and 24.9 kg/m2 comprises normal weight,
BMI between 25 and 29.9 kg/m2 depicts overweight, and
BMI≥ 30 kg/m2 signifies obesity.19 A constant-tension Myo
Body plastic tape measure was used to measure WC to the
nearest 0.1 cm. WC less than 88 cm in women and 102 cm in
men is classified as normal, whereas WC > 88 cm in women
and 102 cm in men indicates abdominal obesity and increased
cardiometabolic disease risk.19

Blood pressure measurements were taken using digital sphyg-
momanometers (Omron HBP-1100-E; Omron Corp, Kyoto,
Japan) on the bare left arm of seated participants. Twomeasure-
ments were taken five minutes apart and the measurement pro-
cedure was repeated when there was a discrepancy of > 5
mm Hg.19 Three different cuff sizes were used to ensure
reading accuracy and patient comfort. These were small (17–
22 cm), medium (22–32 cm), and large (32–42 cm) size cuffs.
Systolic blood pressure (SBP) < 140 mmHg and diastolic blood
pressure (DBP) < 90 mmHg was classified as normal. SBP
between 140 and 159 mmHg and/or DBP between 90 and 99
mmHg was classified as elevated. Lastly, SBP≥ 160 mmHg
and/or DBP≥ 100 mmHg was classified as raised blood
pressure.21 Participants with elevated blood pressure were
referred to local clinics. All equipment was calibrated regularly
before and during data collection.

Biochemical measurements: step III
Blood glucose and cholesterol levels of sitting participants were
measured using a NESCO multi-check metre (https://nescomul-
ticheck.com/). The second or third fingertip was kneaded, wiped
using a sterile alcohol swab, lanced, and the first drop of blood
wiped again to prevent contamination. Data collectors used
new hand gloves and test strips for each participant. Cholesterol
levels < 5 mmol/l were classified as normal, levels between 5
mmol and 6.1 mml/l were classified as elevated, and levels ≥
6.2 mmol/l were classified as high.19 The study participants
worked from very early in the morning and others could only
come for data collection in the afternoon. Thus, random
blood samples were used to measure glucose in the partici-
pants who were not fasting, and fasting plasma glucose was
measured from participants who reported to be fasting. Blood

Step I: Questionnaire (including behavioural measurement)

Demographic information: age, level of education, gender

Dietary intake: salt intake, fruits, and vegetable consumption 

NCDs history: previous diagnoses.

Step II: Physical measurements

Weight, height, waist circumference and blood pressure measurement

Step III: Biochemical measurements

Blood glucose and cholesterol levels

Figure 1: WHO ‘STEPS’.
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glucose was interpreted according to the JEMSDA cut-offs pre-
sented in Table 1.21

Quality control
A pilot study was conducted among 72 participants to pre-test
the questionnaire and adapt it according to need. Data collec-
tors (BSc Dietetics final-year students) were trained in the
WHO questionnaire administration and measurement tech-
niques according to the WHO guidelines before data collection
and supervised by the researcher during data collection. This
helped to ensure uniformity in measurement, interpretation,
question presentation, and adherence to interview time-
frames.19 After the completion of the interviews, the question-
naires were checked for completeness, and follow-up on
incomplete ones was done by data collectors.

Data and statistical analysis
A biostatistician was consulted for statistical assistance and gui-
dance. Data were double-entered in Excel 1997–2003 (Microsoft
Corp, Redmond, WA, USA) by 2 individuals and transferred to
EpiInfo 3.5.1 (https://www.cdc.gov/epiinfo/index.html) for
cleaning and analysis. The coding of data was done in line
with the WHO guidelines. A categorical variable comparison
was performed using chi-square and a level < 0.05 was con-
sidered significant; 95% confidence intervals (95% CIs) on all
proportions are reported. Categorical variables are presented
as percentages, whilst continuous variables are expressed as
mean ± standard deviation. The data were assessed for normal-
ity using the Shapiro–Wilk test. Variables were either normally
or log-normally distributed.

Ethical consent
Ethical approval was obtained from the University of Pretoria,
the Faculty of Health Sciences, and the Research Ethics

Committee (Ethics number: 308/2018). The study was also regis-
tered by the Bureau for Institutional Research & Planning
(BIRAP) office. Permission to undertake the study was obtained
from the University of Pretoria’s Office of the Registrar and the
Management of the Departments of Industrial Hygiene and
Building Services, Landscape Services, Sports Fields Manage-
ment, and Security Services. Only individuals who consented
after being enlightened as to what the study entails partici-
pated, and they could withdraw from the study without any
consequences. Confidentiality was ensured during the inter-
view and storage of the information. Participants’ names were
replaced with unique study identification numbers.

Results

Demographic information
There were 146 respondents, consisting of 60% of females. Their
ages ranged from 19–61 years and 63% of the participants were
in the 30–44 years age group. A majority (67.1%) of participants
completed high school. Almost all the participants were of
African ethnicity (99.3%). More than half of the participants
were from the Industrial Hygiene department (see Table 2).

Distribution and prevalence of risk factors

Behavioural characteristics
Fruit and vegetable intake
Low consumption of fruits and vegetables (less than five ser-
vings of fruit and vegetables; at least 400 g of fruit and veg-
etables daily) was common in the study population. The
prevalence of low fruit and vegetable intake was 97.9% for
both males and females, as indicated in Table 3. The mean
number of fruit and vegetable servings for all the participants
was 3.2 ± 1.63 servings, whilst the mean number of days on

Table 1: Interpretation of tests used for screening and diagnosis of diabetes (JEMSDA)21

Test Interpretation

Fasting plasma glucose (FPG) (mmol/L) < 5.6 Diabetes normal 6.0–6.9 Impaired fasting glucose ≥ 7.0 Diabetes

Random plasma glucose (RPG) (mmol/L) < 5.6 Diabetes normal 5.6–11.0 Inconclusive ≥ 11.1 Diabetes

Table 2: Demographics of the study sample

Gender

Demographic characteristics Female, n = 88 (60%) Male, n = 58 (40%) Total (n = 146) p-value
% (95% CI) % (95% CI) % (95% CI)

Age

18–29 8.0 (3.3–15.7) 22.4 (12.5–35.3) 13.7 (8.1–19.3) 0.943

30–44 64.0 (53.9–74.7) 60.3 (46.6–73.0) 63.0 (55.2–70.9) 0.197

45–69 27.3 (18.3–37.8) 17.2 (7.3–27.4) 23.3 (16.4–30.2) 0.115

Department

Cleaning 79.8 (69.6–87.4) 19.0 (9.9–31.4) 55.5 (47.4–63.6) < 0.001***

Landscaping 6.5 (2.5–14.3) 15.5 (7.3–27.4) 10.3 (5.3–15.2) < 0.001***

Security 11.4 (5.6–19.9) 63.8 (50.1–76) 32.2 (24.6–39.8) < 0.001***

Other 2.2 (0.0–6.2) 1.7 (0.0–6.2) 2.1 (0.2–4.4) < 0.001***

Education level

Primary school or less 5.7 (82.9–96.0) 0.0 (0.0 – .2) 3.4 (0.5–6.4) 0.310

The secondary and high school completed 90.9 (82.9–96.0) 96.6 (88.1–99.6) 93.2 (89.0–97.3) 0.310

Tertiary 3.4 (0.7–9.6) 3.4 (0.4–11.9) 3.4 (0.5–6.4) 0.310

Note: Secondary school: attendance of grade 8 up to grade 10, matric/grade 12 not completed; high school completion: school attendance up to grade 12 including the
achievement of matric certificate.

* Significant at p < 0.05, ** significant at p < 0.005, *** significant at p < 0.001
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which fruit and vegetables were consumed per week was 3 ±
1.48 days for both males and females.

Salt intake
Even though more than half of the study population reported
that they ate just the right amount of salt, one in five of them
reported eating either too much or far too much salt. Around
80% of the respondents reported that they ‘always’ or ‘often’
add salt to their foods when cooking. On the other hand,
26.2% reported that they consume ‘too little’ salt or ‘far too
little’ salt. The results showed that more males (55.9%) than
females (51.2%) ‘always’ add salt to food during eating and
cooking (see Table 3).

Smoking
The overall percentage of participants who were smoking was
18.4%, with significantly more males (34.5%) smoking com-
pared with females (8%) (p < 0.001). Over a third of the male
respondents reported either smoking up to 20 cigarettes or
more per day and one in five of them had a history of
smoking ±20 cigarettes. Only 8% of females reported to be
smoking 20 or fewer cigarettes per day (see Table 3).

Alcohol
The prevalence of daily alcohol consumption for both males
and females was 25.3%. The prevalence of alcohol intake was
significantly higher in male (15.5%) compared with female
(2.3%) participants (p < 0.001). Amongst the daily alcohol
users, there were 7.5% binge drinkers (> 4 drinks daily) and
about 40% took 1–4 drinks daily (see Table 3).

Physical measurements
Body mass index (BMI)
The mean weight and height of the participants were 78.5 ±
15.3 kg and 164.6 ± 7.5 cm respectively. The mean BMI was
29.2 ± 6.3 kg/m2, and the mean BMI was significantly higher in
females (32.0 ± 5.9) compared with males (24.9 ± 4.0) (p <
0.001) (see Table 4). Obesity was more common in women

(63.6%; CI 52.7–73.6) compared with men (12.1%; CI 5.0–23.3).
However, overweight was higher in males (31%) compared
with females (25%) (see Table 4).

Waist circumference (WC)
A substantial proportion of the study sample (60.1%) had
central obesity (see Table 4). As indicated in Table 4, the
mean WC for both males and females was 92.4 ± 13.1 cm. The
prevalence of central obesity was significantly higher in
females at 78.4% with a mean WC of 96.6 ± 12.6 cm compared
with their male counterparts at 34.5% (86.0 ± 11.4) (p < 0.001).
Only two-fifths of the study participants had normal WC (see
Table 5).

Blood pressure
Over half (64.4%) of respondents had never had their blood
pressure (BP) measured. The prevalence of previously diag-
nosed hypertension was 19.2%. Only 8.3% of the respondents
had elevated or high diastolic blood pressure whilst 12% of
the respondents had elevated or high systolic blood pressure.
Among those who reported having hypertension, only half
had controlled BP (see Table 5).

Biochemical measurements
Cholesterol
More than two-thirds of the participants reported that they had
never had their blood cholesterol measured. Five percent
reported that they had been previously diagnosed with elev-
ated cholesterol and a quarter of these were on cholesterol
medication. Among the study sample, 84% had normal blood
cholesterol levels, while 15.7% had either elevated or high
cholesterol levels (see Table 6).

Blood glucose
As indicated in Table 6, almost all the participants (94.3%) had
normal blood glucose (CI 90.8–98.2), and only about 5% had
either impaired glucose tolerance or diabetes at 4.1% (CI 0.9–
7.3) and 0.7% (CI 0.7–2.0) respectively.

Table 3: Modifiable behavioural risk factors of NCDs classified according to gender

Gender

Risk factor Female, n = 88 (60%) Male, n = 58 (40%) Total n = 146 p-value
% (95% CI) % (95% CI) % (95% CI)

Fruit and vegetable intake
Less than 5 (fruits and veg) per day

97.7 (84.7–98.7) 98.3 (88.1–99.0) 97.8 (95.6–100) 0.745

Salt intake

Add salt before eating (always/often) 19.3 (11.7–29.1) 29.3 (18.1–42.7) 23.3 (16.4–30.2) 0.393

Add salt when cooking (always/often) 80.7 (70.9–88.3) 81.0 (68.6–90.1) 80.8 (74.4–87.2) 0.373

Salt intake (too much/far too much) 19.3 (11.7–29.1) 15.5 (7.3–27.4) 17.8 (11.6–24.0) 0.102

Eat processed foods (always/often) 30.7 (21.3–41.4) 13.8 (6.1–25.4) 17.1 (11.0–23.2) 0.071

Alcohol intake

Don’t drink or drink occasionally 87.5 (78.7–93.6) 55.2 (41.5–68.3) 74.7 (67.6–81.7) < 0.001***

1–4 drinks per day 10.2 (4.8–18.5) 29.3 (18.1–42.7) 17.8 (11.6–24.0) < 0.001***

More than 4 drinks per day 2.3 (0.3–8.0) 15.5 (7.3–27.4) 7.5 (3.2–11.8) < 0.001***

Cigarette smoking

Never smoked 89.8 (81.5–95.2) 46.6 (33.3–60.1) 72.6 (65.4–79.8) < 0.001***

Used to smoke less than 20 2.3 (0.3–8.0) 17.2 (8.6–29.4) 8.2 (3.8–12.7) < 0.001***

Used to smoke ≥ 20 0 (0.0–4.1) 1.7 (0.0–9.2) 0.7 (0.7–2.0) < 0.001***

Smoking on average < 20 8 (3.3–15.7) 29.3 (18.1–42.7) 16.4 (10.4–22.5) < 0.001***

Smoking on average > 20 0 (0.0–4.1) 5.2 (1.1–14.4) 2.1 (0.2–4.4) < 0.001***

* Significant at p < 0.05, ** significant at p < 0.005, *** significant at p < 0.001.
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Discussion
The findings showed the presence of various NCD risk factors in
the study population. According to local findings, majority of
the South African population consume far less fruit and veg-
etables on average than is advised by international guide-
lines.22,23 Similarly, this study’s findings underline suboptimal
intake of fruits and vegetables, which was reported by 97.8%
of the study population. The low fruit and vegetable intake
among the participants might be due to poor socioeconomic
status.24,25 Again, low fruit and vegetable intake may also be
associated with a high frequency of fast food and sugary
drinks purchases.26,27 In 2012, the decline in fruit and vegetable
intake was estimated to have caused 5.0% (95% UI 4.6–5.3%) of
all deaths in South Africa, and 2.5% (95% UI 2.3–2.6%) of all
DALYs, therefore fruit and vegetable promotion should be

prioritised.22 The participants’ attitudes toward fruit and veg-
etable intake in this population also need to be explored.

Several studies have uncovered high salt intake (> 5 g per day)
across different races in South Africa (black, Indian, and white
population).28–31 Similarly, in this study, 80% of the study popu-
lation reported that they ‘always’ or ‘often’ add salt to their food
when cooking, whilst 23% ‘always’’ or ‘often’ added salt when
eating. Correspondingly, it was previously reported that 40%
of South Africans’ salt intake came from salt added during
cooking and eating.32 Again, one in five of the respondents
reported that they always or often ate processed foods, which
accounts for 55% of the salt consumed by South Africans.32

More time spent at work may be the cause of an increase in pro-
cessed food intake. Additionally, taste, attitudes, and cultural

Table 4: Risk factors by gender

Gender

Risk factors Female, n = 88 (60%) Male, n = 58 (40%) Total p-value
Mean (SD) Mean (SD) Mean (SD)

Age 39.4 ± 8.3 36.3 ± 9.6 38.2 ± 8.9 0.036*

Weight (kg) 82.4 ± 15.9 72.5 ± 12.2 78.5 ± 15.3 < 0.001***

Height (m) 160.5 ± 5.7 170.7 ± 5.5 164.6 ± 7.5 < 0.001***

BMI (kg/m2) 32.0 ± 5.9 24.9 ± 4.0 29.2 ± 6.3 < 0.001***

WC (cm) 96.6 ± 12.6 86.0 ± 11.4 92.4 ± 13.1 < 0.001***

SBP (mmHg) 122.2 ± 14.5 126.3 ± 12.8 124.2 ± 13.9 0.142

DBP (mmHg) 74.8 ± 9.6 76.2 ± 9.3 75.4 ± 9.5 0.379

Glucose (mmol/l) 5.6 ± 1.3 5.6 ± 2.3 5.6 ± 1.7 0.920

Cholesterol (mmol/l) 4.2 ± 1.0 4.3 ± 0.9 4.2 ± 0.9 0.346

Fruit and veg serving 3.4 ± 1.7 2.9 ± 1.4 3.2 ± 1.6 0.054*

Fruit and veg consumption days per week. 1.4 ± 0.7 1.7 ± 0.8 1.5 ± 0.7 0.016*

Note: SD: standard deviation, BMI: body mass index, kg/m2: kilograms per square metre (BMI unit), cm: centimetre (waist circumference/height unit).
* Significant at p < 0.05, ** significant at p < 0.005, *** significant at p < 0.001.

Table 5: Summary of modifiable physical risk factors of NCDs classified according to gender

Gender

Risk factors Female, n = 88 (60%) Male, n = 58 (40%) Total n = 146 p-value
% (95% CI) % (95% CI) % (95% CI)

BMI (kg/m2)

< 18.5 (underweight) 0 (0.0–4.1) 1.7 (0.0–9.2) 0.7 (0.7–2.0) -

18.5–24.9 (normal) 11.4 (5.6–19.9) 55.2 (41.5–68.3) 28.8 (21.4–36.1) 0.696

25–29.9 (overweight) 25 (16.4–35.4) 31 (19.5–44.5) 27.4 (20.2–34.6) 0.008**

≥ 30 (obese) 63.6 (52.7–73.6) 12.1 (5.0–23.3) 43.2 (35.1–51.2) 0.137

WC (cm)

< 88 (F) or < 102(M) (normal) 21.6 (13.0–30.2) 87.9 (79.5–96.3) 39 (31.1–47.0) < 0.001***

≥ 88(F) or ≥ 102(M) (central obesity) 78.4 (69.8–97.0) 12.1 (3.7–20.5) 61.0 (53.0–68.9) < 0.001***

Blood pressure (mmHg)

Diastolic

< 90 92 (84.1–96.7) 91.4 (81.0–97.1) 91.1 (86.5–95.7) 0.263

90–99 5.7 (1.9–12.9) 6.9 (1.9–16.7) 6.2 (2.3–10.1) 0.638

≥ 100 2.3 (0.3–8.1) 1.7 (1.9–16.7) 2.1 (0.2–4.4) 0.154

Systolic

< 140 87.4 (78.5–93.5) 87.7 (76.3–94.9) 86.3 (80.7–91.9) 0.043*

140–159 11.5 (5.7–20.1) 12.3 (5.1–23.7) 11.6 (6.4–16.9) 0.286

≥ 160 1.1 (0–6.2) 0 (0–6.3) 0.7 (0.7–2.0) -

Note: BMI: body mass index, kg/m2: kilogram per square metre (BMI unit), cm: centimetre (waist circumference unit), mmHg: millimetres of mercury (blood pressure unit).
* Significant at p < 0.05, ** significant at p < 0.005, *** significant at p < 0.001.

Risk factor profile for non-communicable diseases 135



beliefs may also have an impact.33 Reduced sodium concen-
trations were observed among South Africans during the
interim phase of the mandatory sodium legislation.34 Therefore,
a combination of sustained salt lowering in processed foods
plus education will be instrumental in lowering salt intake in
this population.33,35.

The overall prevalence of ‘current’ smoking was 18.4% in this
study. This prevalence is higher than the values reported in
local studies, including the South African National Health and
Nutrition Examination Survey (SANHANES-2012), which
reported a smoking rate of 17.6%.23,36 High cigarette smoking
in the study participants might be associated with lower edu-
cation levels, working in an urban area, and poor socioeconomic
status.24,31,37,38 The daily smoking rate in males was four times
higher than the smoking rate in females, at 34.8% and 8%
respectively. This finding corresponds to the South African
Demographic and Health Survey (SADHS) report of 37% and
8% daily/occasional smoking prevalence among males and
females respectively.24 The higher smoking rate in males com-
pared with females has also been reported in other local
studies.23,39,40 This may be because women are less likely to
take up risky health behaviours compared with men.41

South Africa is among the countries with the highest prevalence
of alcohol consumption. According to the WHO (2018) report,
around 29.9% of the South African population aged 15 and
older consumed alcohol.42,43 These findings show a lower
prevalence of daily alcohol intake (25.3%). The difference in
the values may be due to under-reporting of alcohol intake in
this population. This is because the data were collected at the
workplace, thus making participants more likely to under-
report the use of socially undesirable goods and services.44

On the other hand, the reported alcohol intake in this study is
higher than the reported alcohol intake (16.3%) in another
local study done in a rural area, which confirms the higher
prevalence of alcohol intake in urban areas.23,40,45 Similar to
local SANHANES and SADHS reports, this study’s findings also
indicate higher risky alcohol intake among males compared
with females.24,40 This confirms the seriousness of the alcohol
problem among low-socioeconomic African male populations
in South Africa.46 Risky drinking also negatively affects employ-
ees’ productivity and health, therefore primary healthcare inter-
vention and higher sales taxes on alcohol can be beneficial.40,46

According to the findings of this study, overweight/obesity was
more common in women (88.6%) than in men (43.1%). This is
higher than the estimated national prevalence of 68% in

women and 31% in men.24 This difference might be caused
by the previously reported higher obesity risk in urban areas
compared with rural areas due to reduced physical activity
and the high availability of cheap energy-dense processed
foods (costing 69% less than a typical South African healthier
diet on average).24,47–49 Obesity increases the risk of NCDs
such as cardiovascular disease, hypertension, and type 2 dia-
betes mellitus.50 Therefore, tailored obesity intervention strat-
egies should be continually implemented and strengthened in
order to counteract the projected increase in obesity of 47.7%
and 23.3% in females and males respectively in South Africa
by 2025.50 The study results also indicate that underweight
still exists, therefore undernutrition should not be neglected.

WC provides an estimate of abdominal or visceral obesity and
independently predicts cardiovascular risk and morbidity.51 A
substantial proportion of the study sample (60.1%) had
central obesity. Like recent local studies, the prevalence of
central obesity was higher in females (78.4%) compared with
their male counterparts.47,52 Increased WC indicates high risks
of metabolic syndrome. The traditional WC value tends to
underestimate metabolic syndrome prevalence among men
and overestimate it among women, therefore a specific South
African black WC cut-off point is needed for accurate identifi-
cation of the populations’ metabolic state and appropriate
interventions.53

In this study, the prevalence of previously diagnosed hyperten-
sion was 19.2%, and about half of the subjects had uncontrolled
blood pressure. This confirms the elevated rate of uncontrolled
blood pressure in South Africa even when on treatment, as
reported by previous findings, with the prevalence ranging
from 42% to 54%.54 Almost 1 in 10 of the respondents had elev-
ated or high diastolic blood pressure and elevated or high sys-
tolic blood pressure. This also corresponds to the increasing
trend of hypertension over the past decades.24,31 About two-
thirds of the participants had never been tested for hyperten-
sion, indicating that some cases of hypertension remain undiag-
nosed or untreated. Hypertension screening, awareness, and
management campaigns need to be strengthened in order to
reduce cardiovascular risks, and the health and economic
burden (estimated direct healthcare costs of ZAR 10.1 billion).55

Diabetes, mostly propelled by urbanisation and unhealthy life-
style, is ranked as the second leading cause of death from
natural causes in South Africa.4,56 According to SADHS data
analysis, the prevalence of pre-diabetes and diabetes was 67%
and 22% respectively in 2016.57 This study findings showed a

Table 6: Biochemical risk factors by gender

Gender

Risk factor Female, n = 88 (60%) Male, n = 58 (40%) Total n = 146 p-value
% (95% CI) % (95% CI) % (95% CI)

Total cholesterol

Normal (< 5 mmol/l) 87.5 (78.7–93.6) 79.3 (66.6–88.8) 84.2 (78.3–90.2) 0.277

Elevated (5–6.1 mmol/l) 9.1 (4.0–17.1) 19 (9.9–31.4) 13 (7.5–18.5) 0.254

High (≥ 6.2 mmol/l) 3.4 (0.7–9.6%) 1.7 (0–9.2) 2.7 (0.1–5.4) 0.334

Blood glucose

Normal 94.3 (87.2–98.1) 96.5 (87.9–99.6) 94.5 (90.8–98.2) 0.077

Impaired glucose tolerance 5.7 (1.9–12.8) 1.8 (0.0–9.4) 4.1 (0.9–7.3) 0.982

Diabetes 0 (0.0–4.1) 1.8 (0.0–9.4) 0.7 (0.7–2.0) 0.050*

Note: mmol/l: millimoles per litre (blood cholesterol and glucose unit).
* Significant at p < 0.05, ** significant at p < 0.005, *** significant at p < 0.001.

136 South African Journal of Clinical Nutrition 2024; 37(3):131–139



lower (4.8%) prevalence. This is concerning, as it might be an
indication of the unreliability of random blood glucose in
screening for diabetes. Almost one in two adults with diabetes
are undiagnosed globally and about 90% of these undiagnosed
diabetes cases occur in low- and middle-income countries.58

Therefore, for appropriate diagnoses of diabetes, an oral
glucose test in conjunction with lab-based testing should be
used in future studies.59,60

In the current study, only 15.7% of the study population had
either elevated or high cholesterol, which is lower than the
reported prevalence from other South African studies.24,53

More than two-thirds of the participants reported that they
had never had their blood cholesterol measured. This confirms
the low rate of cholesterol screening, diagnosis, and treatment
in the South African population, as another South African study
reported that even though 67% of participants met the criteria
for dyslipidaemia, only 1.05% of participants (with high choles-
terol levels) were aware of their condition and only 0.7% were
receiving treatment.53 Late diagnosis and treatment increase
the risk of complications, namely cardiovascular diseases,
stroke, and even mortality. Interventions such as therapeutic
lifestyle changes (e.g., maintenance of healthy bodyweight,
being physically active, and lowering saturated fat intake) are
important for lowering cholesterol levels.61

Conclusion and recommendations
The present study found a high prevalence of NCD risk factors:
low fruit and vegetable intake, increased overweight/obesity
and high WC, high salt intake, high smoking, and high alcohol
consumption among men, among insourced staff at the Univer-
sity of Pretoria, Hatfield campus. This indicates the need to raise
awareness regarding a healthy lifestyle, good nutrition, regular
screening, and the importance of medication adherence
(among the previously diagnosed) in this group. Appropriate
tailored health and nutrition education should be conducted.
Moreover, awareness of the already available services and
resources aimed at NCDs from the Employee Wellness Pro-
gramme should be continuously raised among all employees
of the university. Household vegetable gardens should also be
supported to improve intake among this group.

Study limitations and suggestions for future
research
The limitations of the study include the small sample size; there-
fore the study findings may not be generalised to other similar
settings. Some variables were self-reported, thus subjecting the
findings to self-report and recall bias. This information subjec-
tivity reduces the representativeness and transferability of the
results across the population. Another limitation is that a
cross-sectional study was conducted, which shows the risk
factors only at a particular point in time. Poor adherence to
fasting among the participants and difficulty in measuring
adherence presented another limitation. Future research
should qualitatively investigate the factors that contribute to
the low fruit and vegetable consumption, and high cigarette
smoking and salt intake among the insourced study group. It
will be interesting to conduct follow-up research to quantify
the salt intake in this population. The food environment must
also be explored.

Acknowledgements – The authors would like to thank the Uni-
versity of Pretoria’s Department of Community Engagement
and Department of Human Nutrition, which provided the
finances and assessment tools. The authors would also like to

acknowledge the support of the 2018 final-year dietetics stu-
dents during data collection. They would also like to thank
the Department of Industrial Hygiene and Building Services,
Landscape Services, Sports Fields, and Security Services man-
agement and personnel for participating in the study.

Disclosure statement – No potential conflict of interest was
reported by the authors.

Contributor statement – SN and HM contributed to the design of
the research. SN coordinated and carried out data collection,
and SN and HM contributed to the data analysis and interpret-
ation. SN and TB contributed to the drafting of the article. All
authors approved the final version of the article.

Ethical approval – Ethical approval was obtained from the Uni-
versity of Pretoria’s Faculty of Health Sciences Research Ethics
Committee.

ORCID
Sithabile Nombulelo Mathunjwa http://orcid.org/0000-0002-
2787-108X

References
1. World Health Organisation. Non-communicable diseases. Geneva:

WHO; 2022; [cited 2023 May 3]. Available from: https://www.who.
int/news-room/fact-sheets/detail/noncommunicable-diseases#:~:
text = Noncommunicable%20diseases%20(NCDs)%20kill%2041,%
2D%20and%20middle%2Dincome%20countries.

2. Bigna JJ, Noubiap JJ. The rising burden of non-communicable dis-
eases in sub-Saharan Africa. Lancet Glob Health. 2019;7(10):e1295–
e6. https://doi.org/10.1016/S2214-109X(19)30370-5

3. Ng R, Sutradhar R, Yao Z, et al. Smoking, drinking, diet and physical
activity-modifiable lifestyle risk factors and their associations with
age to first chronic disease. Int J Epidemiol. 2020;49(1):113–30.
https://doi.org/10.1093/ije/dyz078

4. Statistics South Africa. Mortality and causes of death in South Africa:
findings from death notification, 2018. 2021 [cited 2023 Apr 25].
Available from: https://www.statssa.gov.za/?p = 14435.

5. Samodien E, Abrahams Y, Muller C, et al. Non-communicable dis-
eases-a catastrophe for South Africa. S Afr J Sci. 2021;117(5–6):1–6.

6. World Health Organization. Noncommunicable diseases progress
monitor 2022. Geneva: WHO; 2022; [cited 2023 May 3].

7. Department of Economic and Social Affairs. Transforming our world:
the 2030 agenda for sustainable development. Resolution adopted
by the UN general assembly. 2016.

8. Basu D. National strategic plan for the prevention and control of
non-communicable diseases in South Africa. South Afr J Pub
Health. 2022;5(3):67. Available from: https://samajournals.co.za/
index.php/sajph/article/view/161. https://doi.org/10.7196/SAJPH.
2022.v5.i3.174

9. Ndinda C, Ndhlovu TP, Juma P, et al. The evolution of non-commu-
nicable diseases policies in post-apartheid South Africa. BMC Public
Health. 2018;18(1):956. https://doi.org/10.1186/s12889-018-5832-8

10. Schouw D, Mash R, Kolbe-Alexander T. Changes in risk factors for
non-communicable diseases associated with the ‘healthy choices
at work programme, South Africa. Glob Health Action. 2020;13
(1):1827363. https://doi.org/10.1080/16549716.2020.1827363

11. Schouw D, Mash R, Kolbe-Alexander T. Transforming the workplace
environment to prevent non-communicable chronic diseases: parti-
cipatory action research in a South African power plant. Glob Health
Action. 2018;11(1):1544336. https://doi.org/10.1080/16549716.2018.
1544336

12. Zungu NP, Mabaso ML, Kumalo F, et al. Prevalence of non-commu-
nicable diseases (NCDs) and associated factors among HIV positive
educators: findings from the 2015/6 survey of health of educators
in public schools in South Africa. PLoS One. 2019;14(2):e0209756.
https://doi.org/10.1371/journal.pone.0209756

Risk factor profile for non-communicable diseases 137

http://orcid.org/0000-0002-2787-108X
http://orcid.org/0000-0002-2787-108X
https://www.who.int/news-room/fact-sheets/detail/noncommunicable-diseases#:~:text=Noncommunicable%20diseases%20(NCDs
https://www.who.int/news-room/fact-sheets/detail/noncommunicable-diseases#:~:text=Noncommunicable%20diseases%20(NCDs
https://www.who.int/news-room/fact-sheets/detail/noncommunicable-diseases#:~:text=Noncommunicable%20diseases%20(NCDs
https://doi.org/10.1016/S2214-109X(19)30370-5
https://doi.org/10.1093/ije/dyz078
https://www.statssa.gov.za/?p=14435
https://samajournals.co.za/index.php/sajph/article/view/161
https://samajournals.co.za/index.php/sajph/article/view/161
https://doi.org/10.7196/SAJPH.2022.v5.i3.174
https://doi.org/10.7196/SAJPH.2022.v5.i3.174
https://doi.org/10.1186/s12889-018-5832-8
https://doi.org/10.1080/16549716.2020.1827363
https://doi.org/10.1080/16549716.2018.1544336
https://doi.org/10.1080/16549716.2018.1544336
https://doi.org/10.1371/journal.pone.0209756


13. Hene N, Wood P, Schwellnus M, et al. High prevalence of non-com-
municable diseases risk factors in 36,074 South African financial
sector employees: A cross-sectional study. J Occup Environ Med.
2021;63(2):159–65. https://doi.org/10.1097/JOM.0000000000002104

14. World Health Organization. Noncommunicable diseases country
profiles 2018. Geneva: WHO; 2018; [cited 2023 May 3].

15. Forouzanfar MH, Afshin A, Alexander LT, et al. Global, regional, and
national comparative risk assessment of 79 behavioural, environ-
mental and occupational, and metabolic risks or clusters of risks,
1990–2015: A systematic analysis for the global burden of disease
study 2015. Lancet. 2016;388(10053):1659–724. https://doi.org/10.
1016/S0140-6736(16)31679-8

16. Ataguba JE, Akazili J, McIntyre D. Socioeconomic-related health
inequality in South Africa: evidence from general household
surveys. Int J Equity Health. 2011;10:1–10. https://doi.org/10.1186/
1475-9276-10-48

17. Hofman K. Non-communicable diseases in South Africa: A challenge
to economic development: guest editorial. S Afr Med J. 2014;104
(10):647. https://doi.org/10.7196/SAMJ.8727

18. Bhagyalaxmi A, Atul T, Shikha J. Prevalence of risk factors of non-
communicable diseases in a district of Gujarat, India. J Health
Popul Nutr. 2013;31(1):78. https://doi.org/10.3329/jhpn.v31i1.14752

19. World Health Organisation. Noncommunicable disease surveillance,
monitoring and reporting. Geneva: WHO; 2023; [cited 2023 Apr 26].
Available from: https://www.who.int/teams/noncommunicable-
diseases/surveillance/systems-tools/steps/instrument.

20. Thompson SK. Sample size for estimating multinomial proportions.
Am Stat. 1987;41(1):42–6. https://doi.org/10.1080/00031305.1987.
10475440

21. Amod A, Dave J, Mohammed N, et al. SEMDSA 2017 guidelines for
the management of type 2 diabetes mellitus SEMDSA type 2 dia-
betes guidelines expert committee. JEMDSA. 2017;22(1)(sup-
plement 1):S1–s1962019.

22. Cois A, Abdelatif N, Steyn N, et al. Estimating the burden of disease
attributable to a diet low in fruit and vegetables in South Africa for
2000, 2006 and 2012. S Afr Med J. 2022;112(8b):617–26. https://doi.
org/10.7196/SAMJ.2022.v112i8b.16486

23. Maimela E, Alberts M, Modjadji SE, et al. The prevalence and deter-
minants of chronic non-communicable disease risk factors amongst
adults in the Dikgale Health Demographic and Surveillance System
(HDSS) site, Limpopo province of South Africa. PLoS One. 2016;11(2):
e0147926. https://doi.org/10.1371/journal.pone.0147926

24. National Department of Health, Statistics South Africa, South African
Medical Research Council, ICF. South Africa Demographic and
Health Survey (SADHS) 2016. NDOH Stats SA, SAMRC and ICF
Pretoria, South Africa, and Rockville. 2019.

25. Pereira CJ. Understanding fruit and vegetable consumption: A quali-
tative investigation in the Mitchells Plain Sub-district of Cape Town.
Stellenbosch: Stellenbosch University; 2014.

26. Seguin RA, Aggarwal A, Vermeylen F, et al. Consumption frequency
of foods away from home linked with higher body mass index and
lower fruit and vegetable intake among adults: A cross-sectional
study. J Environ Public Health. 2016;2016:1–12. https://doi.org/10.
1155/2016/3074241

27. Okop KJ, Ndayi K, Tsolekile L, et al. Low intake of commonly available
fruits and vegetables in socio-economically disadvantaged commu-
nities of South Africa: influence of affordability and sugary drinks
intake. BMC Public Health. 2019;19(1):1–14. https://doi.org/10.
1186/s12889-018-6343-3

28. Wentzel-Viljoen E, Steyn K, Ketterer E, et al. ‘Use salt and foods high
in salt sparingly’: A food-based dietary guideline for South Africa.
South Afr J Clin Nutr. 2013;26:S105–S13.

29. Webster J, Crickmore C, Charlton K, et al. South Africa’s salt
reduction strategy: are we on track, and what lies ahead? S Afr
Med J. 2017;107(1):20–1. https://doi.org/10.7196/SAMJ.2017.
v107i1.12120

30. Swanepoel B, Schutte AE, Cockeran M, et al. Sodium and potassium
intake in South Africa: An evaluation of 24-hour urine collections in a
white, black, and Indian population. J Am Soc Hypertens. 2016;10
(11):829–37. https://doi.org/10.1016/j.jash.2016.08.007

31. Ware LJ, Charlton K, Schutte AE, et al. Associations between dietary
salt, potassium, and blood pressure in South African adults: WHO

SAGE wave 2 salt & tobacco. Nutr Metab Cardiovasc Dis. 2017;27
(9):784–91. https://doi.org/10.1016/j.numecd.2017.06.017

32. Charlton KE, Steyn K, Levitt NS, et al. Diet and blood pressure in
South Africa: intake of foods containing sodium, potassium,
calcium, and magnesium in three ethnic groups. Nutrition.
2005;21(1):39–50. https://doi.org/10.1016/j.nut.2004.09.007

33. Eksteen G, Mungal-Singh V. Salt intake in South Africa: A current per-
spective. JEMDSA. 2015;20(1):9–14.

34. Charlton KE, Corso B, Ware L, et al. Effect of South Africa’s interim
mandatory salt reduction programme on urinary sodium excretion
and blood pressure. Prev Med Rep. 2021;23:101469. https://doi.
org/10.1016/j.pmedr.2021.101469

35. Wentzel-Viljoen E, Steyn K, Lombard C, et al. Evaluation of a mass-
media campaign to increase awareness of the need to reduce discre-
tionary salt use in the South African population. Nutrients. 2017;9
(11):1238. https://doi.org/10.3390/nu9111238

36. Reddy P, Zuma K, Shisana O, et al. Prevalence of tobacco use among
adults in South Africa: results from the first South African National
Health and Nutrition Examination Survey. S Afr Med J. 2015;105
(8):648–55. https://doi.org/10.7196/SAMJnew.7932

37. Nketiah-Amponsah E, Afful-Mensah G, Ampaw S. Determinants of
cigarette smoking and smoking intensity among adult males in
Ghana. BMC Public Health. 2018;18(1):1–10. https://doi.org/10.
1186/s12889-018-5872-0

38. Soepnel LM, Kolkenbeck-Ruh A, Crouch SH, et al. Prevalence and
socio-structural determinants of tobacco exposure in young
women: data from the Healthy Trajectories Initiative (HELTI) study
in urban Soweto, South Africa. Drug Alcohol Depend.
2022;232:109300. https://doi.org/10.1016/j.drugalcdep.2022.109300

39. Owolabi E, Goon D, Adeniyi O, et al. Prevalence and factors associated
with tobacco use among adults attending selected healthcare facilities
in Buffalo city metropolitan municipality, South Africa. S Afr Fam Pract.
2017;59(6):201–7. https://doi.org/10.1080/20786190.2017.1340251

40. Shisana O, Labadarios D, Rehle T, et al. The South African National
Health and Nutrition Examination Survey, 2012: SANHANES-1: The
health and nutritional status of the nation. 2014. Available from:
https://repository.hsrc.ac.za/handle/20.500.11910/2864.

41. Zhang J, Wu L. Cigarette smoking and alcohol consumption among
Chinese older adults: Do living arrangements matter? Int J Environ
Health Res. 2015;12(3):2411–36. https://doi.org/10.3390/
ijerph120302411

42. World Health Organization. Global status report on alcohol and
health 2018. Geneva: WHO; 2019; [cited 2023 Apr 28].

43. van Dellen SA, Wisse B, Mobach MP, et al. The effect of a breastfeed-
ing support programme on breastfeeding duration and exclusivity:
A quasi-experiment. BMC Public Health. 2019;19(1):993. https://doi.
org/10.1186/s12889-019-7331-y

44. Livingston M, Callinan S. Underreporting in alcohol surveys: whose
drinking is underestimated? J Stud Alcohol Drugs. 2015;76(1):158–
64. https://doi.org/10.15288/jsad.2015.76.158

45. SerfonteinM, Venter C, Kruger A, et al. Alcohol intake andmicronutri-
ent density in a population in transition: The Transition and Health
during Urbanisation in South Africa (THUSA) study. South Afr J Clin
Nutrition. 2010;23(sup-2):22–8. https://doi.org/10.1080/16070658.
2010.11734298

46. Fontes Marx M, London L, Harker N, et al. Assessing intertemporal
socioeconomic inequalities in alcohol consumption in South
Africa. Front Public Health. 2021;9:606050. https://doi.org/10.3389/
fpubh.2021.606050

47. World Health Organization. Global Health Observatory (GHO) data:
obesity. World Health Organization. Available from www.who.int/
gho/ncd/risk_factors/overweight/en/Accessed. 2016; 17.

48. Pechey R, Monsivais P. Socioeconomic inequalities in the healthiness of
food choices: exploring the contributions of food expenditures. Prev
Med. 2016;88:203–9. https://doi.org/10.1016/j.ypmed.2016.04.012

49. Temple NJ, Steyn NP. The cost of a healthy diet: A South African per-
spective. Nutrition. 2011;27(5):505–8. https://doi.org/10.1016/j.nut.
2010.09.005

50. Van Vollenstee FA, Van der MerweM-T. Obesity and its implications for
COVID-19 pandemic in South Africa. S Afr J Infect Dis. 2021;36(1):1–3.

51. Ross R, Neeland IJ, Yamashita S, et al. Waist circumference as a vital
sign in clinical practice: A consensus statement from the IAS and

138 South African Journal of Clinical Nutrition 2024; 37(3):131–139

https://doi.org/10.1097/JOM.0000000000002104
https://doi.org/10.1016/S0140-6736(16)31679-8
https://doi.org/10.1016/S0140-6736(16)31679-8
https://doi.org/10.1186/1475-9276-10-48
https://doi.org/10.1186/1475-9276-10-48
https://doi.org/10.7196/SAMJ.8727
https://doi.org/10.3329/jhpn.v31i1.14752
https://www.who.int/teams/noncommunicable-diseases/surveillance/systems-tools/steps/instrument
https://www.who.int/teams/noncommunicable-diseases/surveillance/systems-tools/steps/instrument
https://doi.org/10.1080/00031305.1987.10475440
https://doi.org/10.1080/00031305.1987.10475440
https://doi.org/10.7196/SAMJ.2022.v112i8b.16486
https://doi.org/10.7196/SAMJ.2022.v112i8b.16486
https://doi.org/10.1371/journal.pone.0147926
https://doi.org/10.1155/2016/3074241
https://doi.org/10.1155/2016/3074241
https://doi.org/10.1186/s12889-018-6343-3
https://doi.org/10.1186/s12889-018-6343-3
https://doi.org/10.7196/SAMJ.2017.v107i1.12120
https://doi.org/10.7196/SAMJ.2017.v107i1.12120
https://doi.org/10.1016/j.jash.2016.08.007
https://doi.org/10.1016/j.numecd.2017.06.017
https://doi.org/10.1016/j.nut.2004.09.007
https://doi.org/10.1016/j.pmedr.2021.101469
https://doi.org/10.1016/j.pmedr.2021.101469
https://doi.org/10.3390/nu9111238
https://doi.org/10.7196/SAMJnew.7932
https://doi.org/10.1186/s12889-018-5872-0
https://doi.org/10.1186/s12889-018-5872-0
https://doi.org/10.1016/j.drugalcdep.2022.109300
https://doi.org/10.1080/20786190.2017.1340251
https://repository.hsrc.ac.za/handle/20.500.11910/2864
https://doi.org/10.3390/ijerph120302411
https://doi.org/10.3390/ijerph120302411
https://doi.org/10.1186/s12889-019-7331-y
https://doi.org/10.1186/s12889-019-7331-y
https://doi.org/10.15288/jsad.2015.76.158
https://doi.org/10.1080/16070658.2010.11734298
https://doi.org/10.1080/16070658.2010.11734298
https://doi.org/10.3389/fpubh.2021.606050
https://doi.org/10.3389/fpubh.2021.606050
http://www.who.int/gho/ncd/risk_factors/overweight/en/
http://www.who.int/gho/ncd/risk_factors/overweight/en/
https://doi.org/10.1016/j.ypmed.2016.04.012
https://doi.org/10.1016/j.nut.2010.09.005
https://doi.org/10.1016/j.nut.2010.09.005


ICCR working group on visceral obesity. Nat Rev Endocrinol. 2020;16
(3):177–89. https://doi.org/10.1038/s41574-019-0310-7

52. Bhardwaj S, Shewte M, Bhatkule P, et al. Prevalence of risk factors for
non-communicable disease in a rural area of Nagpur district,
Maharashtra–A WHO step-wise approach. Int J Biol Med Res.
2012;3(1):1413–8.

53. Reiger S, Jardim TV, Abrahams-Gessel S, et al. Awareness, treatment,
and control of dyslipidemia in rural South Africa: the HAALSI (Health
and Aging in Africa: A longitudinal study of an INDEPTH community
in South Africa) study. PLoS One. 2017;12(10):e0187347. https://doi.
org/10.1371/journal.pone.0187347

54. Wu F, Guo Y, Chatterji S, et al. Common risk factors for chronic non-
communicable diseases among older adults in China, Ghana,
Mexico, India, Russia, and South Africa: the Study on Global
AGEing and adult health (SAGE) wave 1. BMC Public Health.
2015;15(1):1–13. https://doi.org/10.1186/1471-2458-15-1

55. Kohli-Lynch CN, Erzse A, Rayner B, et al. Hypertension in the South
African public healthcare system: A cost-of-illness and burden of
disease study. BMJ Open. 2022;12(2):e055621.

56. Pheiffer C, Pillay-van Wyk V, Joubert JD, et al. The prevalence of type
2 diabetes in South Africa: A systematic review protocol. BMJ Open.
2018;8(7):e021029. https://doi.org/10.1136/bmjopen-2017-021029

57. Grundlingh N, Zewotir TT, Roberts DJ, et al. Assessment of preva-
lence and risk factors of diabetes and pre-diabetes in South Africa.
J Health Popul Nutr. 2022;41(1):7. https://doi.org/10.1186/s41043-
022-00281-2

58. Ogurtsova K, Guariguata L, Barengo NC, et al. IDF diabetes Atlas:
global estimates of undiagnosed diabetes in adults for 2021.
Diabetes Res Clin Pract. 2022;183:109118. https://doi.org/10.1016/j.
diabres.2021.109118

59. Rhee MK, Ho Y-L, Raghavan S, et al. Random plasma glucose predicts
the diagnosis of diabetes. PLoS One. 2019;14(7):e0219964.

60. Mathew TK, Tadi P. Blood glucose monitoring. Treasure Island (FL):
StatPearls Publishing; 2023; [cited Access 2023 Access Date].
Available from: https://www.ncbi.nlm.nih.gov/books/NBK555976/.

61. Enkhmaa B, Surampudi P, Anuurad E, et al. Lifestyle changes:
Effect of diet, exercise, functional food, and obesity treatment
on lipids and lipoproteins. Endotext [Internet]. 2018. [Updated
2018 Sep 11]. In: Feingold KR, Anawalt B, Blackman MR, et al.,
editors. Endotext [Internet]. South Dartmouth (MA): MDText.com,
Inc.; 2000-. Available from: https://www.ncbi.nlm.nih.gov/books/
NBK326737/.

Received: 21-11-2023 Accepted: 12-08-2024

Risk factor profile for non-communicable diseases 139

https://doi.org/10.1038/s41574-019-0310-7
https://doi.org/10.1371/journal.pone.0187347
https://doi.org/10.1371/journal.pone.0187347
https://doi.org/10.1186/1471-2458-15-1
https://doi.org/10.1136/bmjopen-2017-021029
https://doi.org/10.1186/s41043-022-00281-2
https://doi.org/10.1186/s41043-022-00281-2
https://doi.org/10.1016/j.diabres.2021.109118
https://doi.org/10.1016/j.diabres.2021.109118
https://www.ncbi.nlm.nih.gov/books/NBK555976/
https://www.ncbi.nlm.nih.gov/books/NBK326737/
https://www.ncbi.nlm.nih.gov/books/NBK326737/

	Abstract
	Introduction
	Methods
	Study design and site description
	Study population and sampling
	Measurements
	Questionnaire: step I
	Physical measurements: step II
	Biochemical measurements: step III

	Quality control
	Data and statistical analysis
	Ethical consent

	Results
	Demographic information

	Distribution and prevalence of risk factors
	Behavioural characteristics
	Fruit and vegetable intake
	Salt intake
	Smoking
	Alcohol

	Physical measurements
	Body mass index (BMI)
	Waist circumference (WC)
	Blood pressure

	Biochemical measurements
	Cholesterol
	Blood glucose


	Discussion
	Conclusion and recommendations
	Study limitations and suggestions for future research

	Acknowledgements
	Disclosure statement
	Contributor statement
	Ethical approval
	ORCID
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.5
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.90
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.90
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.245 841.846]
>> setpagedevice


