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Background. Establishing profiles of physical activity (PA) is critical in tackling the chronic diseases associated with lack of PA and avoiding
healthcare costs.

Objective. To investigate PA levels in urban-based South African (SA) primary school learners.

Methods. The Physical Activity Questionnaire for Older Children was completed by 7 348 learners (3 867 males and 3 481 females) aged 8 -
14 years, of whom 49% were white, 39% black and 12% from other ethnic groups. Differences in PA levels by ethnic origin and province were
determined using an analysis of covariance after adjusting for gender (p<0.05). Bonferroni corrections controlled for multiple comparisons.
A fitted regression model examined age-related differences in PA adjusting for province.

Results. Of SA learners aged 8 - 14 years, 57% (n=4 224) engaged in moderate levels of PA. Thirty-one percent (n=2 247) did not meet
internationally recommended amounts of moderate to vigorous physical activity. Overall, males reported higher PA levels than females
(p<0.0001). PA levels declined with age from 11 to 14 years by 14% and 20% in males and females, respectively. Black learners had higher
PA levels than white learners (p=0.0039). There were also significant differences in PA levels between the provinces (p<0.0001).
Conclusion. This study provides evidence of differences in PA levels between gender, age and ethnic groups, and between provinces.
A targeted approach to increase PA in high-risk populations in SA is warranted. Increased PA will help reduce the risk of chronic diseases

and will contribute to the health of SAs population and the growth of the country’s economy.

S Afr Med ] 2018;108(2):126-131. DOI:10.7196/SAM].2018.v108i2.12766

Physical activity (PA) practices among South African (SA) school
learners are reported to be insufficient to promote health and prevent
chronic diseases.! SAs 2014 Report Card on Physical Activity for
Children and Youth!” indicates that <50% of learners (6 - 18 years)
meet the recommended amount of 60 minutes of moderate to
vigorous PA (MVPA) a day.!! Low PA levels are partly responsible for
the obesity epidemic that threatens the wellness of the SA population
and the country’s economy. Research indicates that 31.9% of SA
learners aged 6 - 13 years are overweight and 8.1% are obese.?! A
more recent study classified 15 - 25% of 9 - 10-year-old SA learners
as overweight or obese.?!

Major healthcare challenges are deemed to arise from populations
that are physically inactive, and it is reported that physical inactivity
is the fourth leading risk factor contributing to global mortality."!
Physical inactivity may be responsible for 22% of ischaemic heart
disease, 14% of type 2 diabetes mellitus, 16% of colon cancer, 11%
of ischaemic stroke and 10% of breast cancer.”’ In addition, several
studies have shown a positive association between physical inactivity
and healthcare costs.”

Objective

Establishing profiles of PA is critical for intervention research that
will aid in tackling the chronic diseases associated with physical
inactivity and avoiding healthcare costs. This study examined the

prevalence of PA in SA learners, detailing differences between gender,
ethnicity, age and region. Updating PA profiles of SA learners may
provide awareness around and contribute towards achieving the
health-related Sustainable Development Goals for 2030.!

Methods

Participants

Seven thousand, three hundred and forty-eight SA learners (3 867
males and 3 481 females) aged 8 - 14 years completed the Physi-
cal Activity Questionnaire for Older Children (PAQ-C) between
August and November 2012. The mean age was 11.14 years
(standard deviation (SD) 1.46). School principals in seven provinces
(Gauteng, North West, KwaZulu-Natal, Northern Cape, Western
Cape, Eastern Cape, Mpumulanga) provided written or verbal
consent prior to participation. Learners were categorised by ethnic
group as white (Caucasian descent, n=3 634), black (African
descent, n=2 857) or other (coloured or Indian descent, n=857).
The learners were mainly white (49%) and black (39%) and from
North-West (29%) and Gauteng (27%) provinces. For the purpose
of the study, we defined ‘urban area’ as a locality characterised by
a range of public and private service providers with a population
of >15 000 inhabitants.”!”) The University of Zululand’s research
ethics committee provided ethical clearance for the study (ref. no.
171110-030).
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The questionnaire

A modified version of the self-administered PAQ-C was used.!!]
The questionnaire measures general PA levels in children aged 8 -
14 years during a typical week in a school year. The survey includes
nine questions based on a broad spectrum of different activities taking
place during physical education, first and second breaks, days and
evenings and over the weekend. These questions were scored on a
5-point Likert rating scale assessing frequency and intensity of activi-
ties. A final mean score categorised learners as having low, moderate
or high PA levels. Low levels of PA were 1.00 - 2.33, moderate levels
2.34 - 3.66 and high levels 3.67 - 5.00.1')

Demographic details including ethnicity and geographical location
were added to the original questionnaire (gender and age were
existing parameters on the questionnaire). The questionnaire was
piloted using Survey Monkey on a convenient sample prior to the
main data collection; this sample did not form part of the final
analysis. The primary purpose of the pilot testing was to ensure clarity
of the terminology used and the applicability and availability of the
listed sport activities. Modifications to question 1 were performed
after the pilot study; for example, cross-country skiing, ice hockey
and badminton were removed and replaced with cricket, athletics
and rugby to suit the local context. The secondary aim of the pilot
study was to test the feasibility of an online response option, although
all participating schools preferred hard copies of the questionnaire.

The PAQ-C has demonstrated internal consistency among ethnic
groups”?’ and acceptable test-retest reliability for males (r=0.75)
and for females (r=0.82)." Convergent and construct validity of
the PAQ-C has been established, with moderate associations found
between the activity rating scale (r=0.57) and the 7-day PA recall
interview (r=0.46).0

Design and sampling

This cross-sectional, descriptive survey study examined PA levels
across gender and ethnic groups, provinces and age groups. A
two-stage cluster sampling design allowed selection of learners by
province and age groups. Contact details for schools were obtained
from the online directory of SA schools.”® Schools in all nine
provinces were randomly selected from a published list of schools.
Introductory and instructional letters, principal consent forms and
questionnaires were emailed to the interested schools.

Data collection

Of the nine provinces that were contacted, seven agreed to participate
in the study. Participating schools from these provinces were requested
to indicate an estimated number of eligible learners (8 - 14 years)
enrolled in their school. The required number of questionnaires were
delivered by courier and administered in class during school hours.
The front page of the questionnaire contained short bullet-point
instructions on how to complete the questions, and informed learners
that there were no wrong answers. Questionnaires were collated
according to province and not by individual schools. Seven thousand,
four hundred and eighty-five questionnaires were returned, of which
137 had incomplete responses or missing values; these were excluded
from the study. The final sample comprised 7 348 learners.

Data analysis

Means, SDs, frequencies and 95% confidence intervals (CIs) were
calculated for the final sample by ethnic group, gender, age and
province. An independent t-test compared PA between the genders
(p<0.05). Differences in PA levels by ethnic group and province
were determined via analysis of covariance after adjusting for

gender (p<0.05). Bonferroni corrections (p<0.05/3=0.0167;
p<0.05/7=0.00714, respectively) were used for post hoc analysis when
necessary. Finally, a fitted regression model estimated differences
across PA levels by age, adjusting for province. The regression analysis
was adjusted for province because PA levels and age were statistically
different between provinces. All data analyses were performed using

SAS version 9.3 (SAS Institute, USA).

Results
PAQ-C scores for older children are presented in Table 1.

The mean PAQ-C score of the total sample was 2.75 (SD 0.73). Males
were significantly more active, recording a mean score of 2.85 (95%
CI 2.82 - 2.87) compared with 2.64 (95% CI 2.61 - 2.66) for females
(p<0.0001). All ethnic comparisons were statistically significantly
different (p<0.0001). Bonferroni corrections (p<0.05/3=0.0167)
demonstrated higher PA levels in black learners compared with both
white (p=0.0039) and other ethnic group (p<0.0001) learners. The
latter group was less active than their white counterparts (p<0.0001).

Among the seven provinces studied, Gauteng learners recorded a
mean PAQ-C score of 2.97 (95% CI 2.94 - 3.00) and had significantly
higher levels of PA compared with North West (p<0.0001), the
Northern Cape (p<0.0001), Mpumalanga (p<0.0001), the Western
Cape (p<0.0014) and the Eastern Cape (p<0.0001). KwaZulu-
Natal had slightly lower PA levels compared with Gauteng (2.91 v.
2.97), although no significant differences were reported (p=0.0235)
with deflated alpha values (p<0.05/7=0.00714). Northern Cape
respondents had significantly lower levels of PA than all the other
provinces (Gauteng p<0.0001, North-West p<0.0001, Western Cape
p<0.0001, Mpumalanga p<0.0001, KwaZulu-Natal p<0.0001 and
Eastern Cape p=0.0005). KwaZulu-Natal had the second highest
PAQ-C score of 2.91 (SD 0.68), but was not statistically different from
the Western Cape with a score of 2.88 (SD 0.71) (p=0.44).

Gender characteristics are described in Table 2. Of the 7 348 learn-
ers, 53% were male and 47% female. Males (n=3 867) were mostly
white (50%) and black (39%), with a mean age of 11.14 (SD 0.75)
years, and the majority resided in North West (28%) and Gauteng
(25%). Females (n=3 481) had a mean age of 11.13 (SD 0.69) years
and consisted of 39% black and 49% white respondents, with 30%
residing in Gauteng and 30% in North West. Eleven-year-old males
(2.98; 95% CI 2.93 - 3.04) and 14-year-old males (2.59; 95% CI 2.48
- 2.71) were 13% and 17% more active than females of the same age.
Fourteen-year-old females (2.18; 95% CI 2.05 - 2.31) and 8-year-old
males (2.53; 95% CI 2.39 - 2.67) were recorded as being the least
active, while 11-year-old males (2.98; 95% CI 2.93 - 3.04) and 9-year-
old females (2.74; 95% CI 2.68 - 2.81) were the most active.

Province and gender interactions were significant (p=0.0002), with
a trend of males being more active than their female counterparts
across all provinces (Fig. 1). Gauteng males (3.11 (SD 0.71)) and
females (2.83 (SD 0.72)) were 23% and 22% more active than
Northern Cape males (2.46 (SD 0.66)) and females (2.28 (SD 0.61)).
The Western Cape demonstrated the largest gender difference, with
PA levels of 3.05 (SD 0.75) for males and 2.69 (SD 0.61) for females
in that province.

Discussion

The main findings of the study indicate significant differences in PA
levels according to gender, ethnic origin, age group and province.
Males had higher PA levels than females (p<0.0001), black and
white learners were significantly more active than other ethnic
groups (p<0.0001), younger learners tended to be more active
than older learners (p<0.0001), and Gauteng had higher PA levels
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Table 1. PAQ-C scores by gender, ethnic group, age and province

PAQ-C scores,

Variable n (N=7 348) mean (SD) 95% CI p-value
Gender <0.0001%
Males 3867 2.85 (0.75) 2.82-2.87
Females 3481 2.64 (0.69) 2.61 - 2.66
Ethnic group <0.00017
B 2 857 2.80 (0.74) 2.77 - 2.82
w 3634 2.75 (0.72) 2.72-2.77
O 857 2.59 (0.73) 2.55 - 2.64
Age (yr) <0.0001*
8 144 2.46 (0.64) 2.35-2.56
9 974 2.78 (0.77) 2.74 -2.83
10 1657 2.77 (0.72) 2.73-2.80
11 1307 2.85 (0.78) 2.81-2.90
12 1724 2.80 (0.71) 2.77 - 2.84
13 1315 2.60 (0.67) 2.56 - 2.64
14 227 2.43 (0.69) 2.34-2.52
Province <0.0001"
GT 2016 2.97 (0.73) 2.94 - 3.00
Nw 2113 2.70 (0.74) 2.67 -2.73
KZN 629 2.91 (0.68) 2.85 - 2.96
NC 805 2.37 (0.64) 2.33-2.42
WwC 619 2.88 (0.71) 2.82-2.93
EC 716 2.55 (0.68) 2.50 - 2.60
MP 450 2.55 (0.62) 2.49 - 2.61

PAQ-C = Physical Activity Questionnaire for Older Children; SD = standard deviation; CI = confidence interval; B = black; W = white; O = other ethnic groups; GT = Gauteng;
NW = North-West; KZN = KwaZulu-Natal; NC = Northern Cape; WC = Western Cape; EC = Eastern Cape; MP = Mpumalanga.

*t-test.
Analysis of covariance.
“Regression model.

Table 2. PAQ-C scores by gender and ethnic group, age and province

Males (N=3 867)

PAQ-C scores,

Females (N=3 481)

PAQ-C scores,

Variable n mean (SD) 95% CI n mean (SD) 95% CI
Ethnic group
B 1502 2.89 (0.74) 2.85-2.93 1355 2.69 (0.73) 2.65-2.73
w 1941 2.84 (0.75) 2.81-2.87 1693 2.64 (0.67) 2.60 - 2.67
(0] 424 2.73 (0.77) 2.66 - 2.80 433 2.46 (0.67) 2.40 - 2.53
Age (yr)
8 82 2.53 (0.65) 2.39-2.67 62 2.37 (0.63) 2.21-2.53
9 484 2.82 (0.78) 2.75 - 2.89 490 2.74 (0.76) 2.68 - 2.81
10 835 2.85 (0.75) 2.80 - 2.90 822 2.69 (0.67) 2.64-2.73
11 842 2.98 (0.78) 2.93 -3.04 465 2.62 (0.73) 2.55-2.69
12 792 2.93 (0.71) 2.88 - 2.98 932 2.69 (0.69) 2.65-2.74
13 694 2.68 (0.70) 2.63-2.74 621 2.51 (0.62) 2.46 - 2.56
14 138 2.59 (0.68) 248 - 2.71 89 2.18% (0.63) 2.05-2.31
Province
GT 981 3.11 (0.71) 3.10 - 3.12 1035 2.83 (0.72) 2.78 - 2.87
NW 1083 2.77 (0.78) 2.73-2.82 1030 2.63 (0.68) 2.58 - 2.67
KZN 324 3.06 (0.71) 2.98 -3.13 305 2.74 (0.62) 2.67 - 2.81
NC 420 2.46 (0.66) 2.40 - 2.52 385 2.28* (0.61) 2.22-2.34
wC 321 3.05 (0.75) 297 -3.14 298 2.69 (0.61) 2.62-2.75
EC 484 2.65 (0.65) 2.59 - 2.71 232 2.34 (0.68) 2.25-2.43
MP 254 2.59 (0.63) 2.51 - 2.67 196 2.50 (0.61) 241 -2.59

PAQ-C = Physical Activity Questionnaire for Older Children; SD = standard deviation; CI = confidence interval; B = black; W = white; O = other ethnic groups; GT = Gauteng;
NW = North-West; KZN = KwaZulu-Natal; NC = Northern Cape; WC = Western Cape; EC = Eastern Cape; MP = Mpumalanga.

*Low levels of PA (1.00 - 2.33).
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Fig. 1. PAQ-C scores by province and gender. (PAQ-C = Physical Activity
Questionnaire for Older Children; GT = Gauteng; KZN = KwaZulu-Natal;
WC = Western Cape; NW = North-West; EC = Eastern Cape; MP =
Mpumalanga; NC = Northern Cape.)

compared with other provinces (p<0.0001), although these were not
significantly different to KwaZulu-Natal (p=0.0235).

PA levels in the present study are in line with previous paediatric
studies."*'”] Social and cultural explanations for these PA level
findings have been put forward. For example, compared with males,
participation by females in vigorous activities is often not encouraged
or praised by society, and some cultures consider participation in
sport more important than others do.'¥! A recent cross-sectional
study (N=78) revealed that rural SA males aged 9 - 11 and 12 - 14
years recorded significantly more steps (27.7% and 27.5% more,
respectively) than females of the same age.'®! A larger urban-based
study (N=767) found that SA males aged 5 - 18 years accumulated
more MVPA per week than their female counterparts.”” The results
of the current study support and confirm gender differences in PA
levels among SA learners.

The trend of PA levels declining with age has been ascribed to
biological maturation in terms of the onset and rate of puberty.!*2’!
Specifically, research has demonstrated a decline in PA levels with
age, particularly in adolescent females.?"??) The current study shows
that PA levels declined at an earlier age in females compared with
males (10 years v. 13 years). Belcher et al."”! found that 6 - 11-year-
old learners in the USA spent significantly more time in MVPA than
older learners aged 12 - 15 years (88 v. 33 minutes per day). Similarly,
an Australian study of 6 024 learners aged 10 - 18 years reported
that older learners were less active than younger learners and that
sedentary time peaked at age 14 - 15 years./*’! Likewise, in the south
of India, PA decreased significantly over 1 year among learners aged
8 - 15 years.!l

The results of the present study demonstrate that Gauteng
learners had higher PA levels than learners in the other provinces.
Furthermore, PA levels were lower in North West (2.70; 95% CI 2.67 -
2.73) than in Western Cape (2.88; 95% CI 2.82 - 2.93) and KwaZulu-
Natal (2.91; 95% CI 2.85 - 2.96). This is in line with previous findings
on PA levels in Gauteng!” showing that 78% of learners met the
recommended guidelines, compared with findings from North
West, ) where only 36% of learners did the recommended amount
of MVPA. However, data on geographical regions in SA and their
influence on PA levels are limited.

European studies have shown discrepancies in PA levels among
children living in different countries, although the PA associations

tended to focus more on socioeconomic status and gender rather
than geographical area.?”! PA levels were estimated in 7 684 Euro-
pean children aged 2 - 11 years from eight countries (Sweden,
Germany, Hungary, Italy, Cyprus, Spain, Belgium and Estonia).?”
Two percent of Cypriot females did the recommended amount of
60 minutes of MVPA, compared with 14.7% of Swedish females,
while 9.5% of males in Italy and 34.1% of those in Belgium met the
PA guidelines. Cultural differences and socioeconomic factors are
often used to explain differences in PA prevalence between ethnic
groups.?! It is interesting to note that the provinces in the present
study had very different ethnic proportions. Of black learners 41%
were from Gauteng, the majority of white learners (49%) lived in
North West, and a large proportion of learners from the other ethnic
groups (29%) lived in the Northern Cape. Similarly, of learners in
Gauteng 58% were black, of learners in North West 85% were white,
and 30% of learners in the Northern Cape belonged to other ethnic
groups. Corresponding with these results, both black learners and
Gauteng had the highest levels of PA in this study, while ‘other’
ethnic groups and the Northern Cape had the lowest PA levels. These
ethnic proportions are supported by the overall ethnic breakdown of
the SA population (80.2% black, 8.4% white, and 11.3% other ethnic
groups).””) These ethnic proportions have important implications
when making assumptions about PA levels in specific provinces.
Perhaps the level of PA is more of a cultural determinant than a
provincial/regional factor. In addition, provincial municipalities often
reflect the values and attitudes of the culture in that province. For
example, more opportunities for PA will exist in a province that values
PA and is aware of its benefits. In 2011, for example, the City of Cape
Town in the Western Cape launched the first outdoor gym in SA,
providing free gym access to the community. The project took on a
multidisciplinary approach, with city officials, healthcare stakeholders
and the private sector aiming to reduce the high levels of inactivity in
the province.*” The City of Johannesburg Metropolitan Municipality
followed this initiative a year later in Soweto, Gauteng.®!!

Many studies indicate that white children engage in more regular
PA than children of other ethnic groups.*>*! Ethnic differences in PA
levels were reported in a study of 386 9-year-old SA learners.** White
learners had greater metabolic equivalent PA scores of 21.70 (SD 2.90)
hours per week than black learners (9.50 (SD 0.50) hours per week).
In contrast to previous studies, post hoc analyses in the present study
suggested that black learners (n=2 857) were 2% more active than
white children (p=0.0039) and 7.8% more active than the ‘other’
ethnic groups (p<0.0001). White learners had significantly higher PA
levels than the ‘other’ groups (p<0.0001). Similar results were found
in a cross-sectional study (N=2 071) of 9 - 10-year-old learners in the
UK. Specifically, black learners in that study spent time engaging
in vigorous PA (>4 000 activity counts per minute) and had 6%
more daily activity counts compared with their white counterparts.
However, in the same study, a different pattern emerged relating to
daily step counts, with white learners recording 3% more counts than
black learners. The authors concluded that objective PA instruments
have a limited capacity to fully describe the diversity of PA undertaken
by children. Steene-Johannessen et al.*® recognised that self-reported
instruments have a tendency to overestimate PA levels. For example,
83% of white learners (N=55) aged 10 - 13 years overestimated daily
MVPA beyond 30 minutes, and 98% overestimated vigorous PA by
84.9 minutes per day using both a self-reported questionnaire and
an accelerometer.”” Taken together, measuring PA levels in general
(objectively and subjectively) shows some degree of error, especially
in children, and contributes to reported controversial findings in the
proportion of children meeting PA guidelines.*®*!! These findings
range from 42% insufficient amounts of PA in children® to 76%
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of children meeting recommended PA guidelines."! Discrepancies
in data have been ascribed to the population studied (age, culture
and region), different analysis procedures, and the variation in
PA guidelines used by researchers.”? For example, in 2002 the
National Youth Risk Behaviour Survey (YRBS) used a self-reported
questionnaire to estimate PA levels among 10 699 SA learners in

grades 9 - 12 across the nine provinces. The results indicated that
33.5% and 44.6% of learners met recommended amounts of moderate
and vigorous PA, respectively, while 37.5% of learners were inactive
or did not engage in sufficient amounts of PA. The YRBS reported on
a much older sample (15 - 18 years) than that in the current study,

and as previously mentioned, PA levels decrease with increasing age.
Finally, it is worth mentioning that the YRBS defined recommended
PA as either 20 minutes of vigorous PA or 30 minutes of moderate PA.
This is inconsistent with the internationally recommended amount of
60 minutes of MVPA for children.[*4

Study limitations
The main limitation of this study is that only a questionnaire, which

is subjective in nature, was used to estimate PA levels. This lack of
objective measurements (e.g. pedometers) places restrictions on
the data. Possible inconsistency of administration of the survey is
another limitation, as we do not know whether school personnel

administered the questionnaire in the same way. Social desirability,

recall bias and cultural interpretations of PA contribute to inaccurate
reporting of PA data in surveys.® The actual population of SA
youth is likely to have lower amounts of PA than the levels obtained
from this sample. The PAQ-C is a further limitation, as it only
measures general PA levels without describing specific frequency,

time or intensity.''! A second limitation is the two-stage sampling

method used in this study, e.g. only seven out of the nine provinces
contributed to the results. This may not reflect the diversity of the
true population, and the results of the study should therefore be
applied with caution, as the true prevalence of physical inactivity
could have been underestimated. Finally, we did not differentiate

between public schools, ex-model C schools and private schools,

limiting our analysis of socioeconomic factors that could have

influenced PA levels.

Conclusion
The study has generated information on gender, ethnic, age and
provincial profiles of PA levels in SA learners. The findings suggest

that SA learners engage in adequate amounts of PA. However,

significant discrepancies in PA levels were found, raising important

questions around population group equality in terms of access to and
ability to participate in PA. These results support a target approach
to promoting PA levels among high-risk groups, identified in this
study as females, older learners, white learners and learners from

‘other’ ethnic groups. The differences in PA levels between provinces

may reflect the PA priorities and cultural values of the residents and

the municipalities. Whether the differences between provinces lie in
priorities or cultural values, there is a need for a multidisciplinary
approach between the Department of Basic Education and Sport and
Recreation South Africa with the aim of:

establishing policies and procedures for equal opportunities to
participate in PA

promoting interest in PA among female, older, white and ‘other’
ethnic group learners

improving access to safe outdoor play areas in all communities
increasing government after-school PA programmes
re-establishing physical education as a stand-alone subject in the
SA school curriculum

o delivering high-quality physical education programmes instructed

by specialists in the field.

Initiatives to promote PA among SA learners will contribute to the
health of the country and the growth of the economy.
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