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Background. On 26 March 2020, the South African (SA) government initiated a 21-day national level 5 lockdown which was subsequently
eased off and downgraded to level 4 on 1 May and to level 3 on 1 June. The effect of lockdown measures on SARS-CoV-2 infectivity is currently
uncertain. In this article, we analyse the effects of the lockdown measures on the SARS-CoV-2 epidemic in one of the epicentres in SA.
Objectives. To measure the effects of lockdown measures introduced in SA on SARS-CoV-2 attack rates (ARs, the percentage of individuals
who tested positive in a specified time period) in Gauteng Province during a 4-month period (March - June 2020).
Methods. In this retrospective cohort study, we used a comprehensive database from an independent pathology laboratory in Gauteng. We
analysed trends of positivity rates of reverse transcription polymerase chain reaction tests done during the 4-month period. The ARs are
reported over time (unweighted and age-weighted 14-day moving averages) by age groups, gender, and different regions/districts in Gauteng.
Results. A total of 162 528 tests were performed at a private laboratory between 5 March and 30 June 2020, of which 20 574 were positive
(overall AR 12.7%). These positive tests constituted 44.8% of all positive cases in the province (20 574/45 944). Sixty-two percent of all tests
were done in June during lockdown level 3. There was an exponential increase in the AR in June (18.3%) when lockdown was eased to level
3, in comparison with 4.2% (March), 2.2% (April) and 3.3% (May). The increase in June was seen in all the age groups, although it was more
pronounced in the 21 - 60 years age groups than the younger (0 - 20 years) and older (>60 years) age groups. The AR was significantly higher
in males (13.2%) compared with females (12.1%) (χ2 test, p<0.0001).
Conclusions. The findings of this study testify to the rapid increase in ARs resulting from easing of the lockdown regulations, especially to level
3 in June. Of concern is the upward trend in the AR across all age groups, especially <20 years (15.9%), which was not reported in other parts
of the world. Population age dynamics should therefore be considered when taking future decisions about lockdown regulations.
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The rapid spread of COVID-19 has resulted in a global pandemic. [1]
By 10 July 2020, 22 million cases had been reported worldwide,
resulting in 580 000 deaths. Governments around the world have
implemented variable lockdown regulations to curb the rapid
transmission of SAR-CoV-2. The first South African (SA) case
of COVID-19 was reported on 5 March.[2] On 26 March, the SA
government initiated a 21-day national level 5 lockdown.[3] The
strict regulations included restriction of population mobility and
interaction, international and domestic travel restrictions, restriction
of commercial and business activity, cancellation of events and
gatherings, and closure of schools and universities. Essential services
such as security, health and food distribution were permitted.[4] The
lockdown was eased off and downgraded to level 4 on 1 May and to
level 3 on 1 June (Fig. 1). Many businesses were allowed to resume
operations, and the regulations allowed for workers to resume work.
By 1 July 2020, 159 333 cases of COVID-19 had been reported in SA,
45 944 (29%) in Gauteng Province.[5] Gauteng is the smallest province
in SA, accounting for 1.5% of the land area, but it is the most densely
populated province (accounting for 26% of the country’s population)
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and is widely regarded as the country’s economic and industrial
powerhouse.[6]
The progression and impact of SARS-CoV-2 are dependent on
the demography of specific geographical regions. While mortality is
higher in the older age group, relaxation of strict lockdown regulations
may affect the working age group because of their increased mobility.
Knowledge of age-specific infectivity may therefore provide insights
into the impact and future trends of SARS-CoV-2 that may assist in
developing mitigation strategies to counteract viral transmission. The
effect of lockdown measures on SARS-CoV-2 infectivity is currently
unknown in SA. In this article, we analyse the effects of the lockdown
measures initiated on 26 March 2020 on SARS-CoV-2 attack rates
(ARs) in Gauteng during the first 4 months of the epidemic in SA.
We also studied the effects of geographical region, gender and age
on the AR.

Methods

In this retrospective cohort study, we used a comprehensive database
from an independent pathology laboratory in Johannesburg,
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Results

A total of 162 528 tests were performed
at the laboratory between 5 March and
30 June 2020. Of these, 20 574 were positive
(overall AR 12.7%). These positive tests
constituted 44.8% of all positive cases
reported in the province (20 574/45 944).
The numbers of tests performed during
March, April, May and June were 12 430
(7.6%), 11 384 (7.0%), 37 409 (23.1%), and
101 305 (62.3%), respectively. There was a
decrease during level 5 lockdown (April),

followed by increases during level 4 (May)
and level 3 (June).
Individuals in the age groups 31 - 40 and
41 - 50 years had the highest number of
tests done (27.5% and 19.6%, respectively).
Individuals aged <10 years and >60 years
had 4.5% and 11.6% of all tests, respectively
(Fig. 2).
More females (54.8%) than males were
tested. The AR was significantly higher
in males (13.2%) compared with females
(12.1%) (χ2 test, p<0.0001).

ARs over time

The AR for different regions over the
4-month study period is described in
Table 1. All regions showed a remarkable
increase in ARs in June.
Owing to the interaction effect between
age and time, we calculated separate ARs
for each age group. There were differential
increases in AR for all age groups over time
(Table 2 and Fig. 3). For all individuals, the
AR during pre-lockdown, level 5 lockdown,
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level 4 lockdown and level 3 lockdown was
4.1%, 2.2%, 3.4% and 18.5%, respectively.
There was a rapid increase in AR during
level 3, when additional restrictions were
lifted (Table 3).
For the age group 0 - 20 years, the AR
during pre-lockdown and levels 5, 4 and
3 lockdown was 3.5%, 1.0%, 2.7% and
15.9%, respectively. A rapid increase in
AR was noted in level 3. Relative to the
pre-lockdown period, the odds of testing
positive for this age group were 70% lower
in level 4 (adjusted odds ratio (aOR) 0.3;
95% confidence interval (CI) 0.15 - 0.61;
p<0.01) and 21% lower in level 3 (aOR 0.79;
95% CI 0.53 - 1.18). In level 5, the odds of
infection were 427% higher compared with
the pre-lockdown level.
For the age group 21 - 60 years, the AR
during pre-lockdown and levels 5, 4 and 3
lockdown was 4.0%, 2.4%, 3.8% and 19.3%,
respectively. A rapid increase in AR was
also noted in level 3. Relative to the prelockdown period, the aOR was 42% lower in
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Fig. 1. Levels of lockdown in South Africa.
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Gauteng, during a 4-month period (5 March
2020 - 30 June 2020). Reverse transcription
polymerase chain reaction (RT-PCR) tests
of both symptomatic and asymptomatic
individuals (N=162 528) were analysed.
Repeat tests from the same individuals were
excluded. Although not exactly aligned
with district boundaries, the central, east,
north, south and west regions generally
represent the Johannesburg, Ekurhuleni,
Tshwane, Sedibeng and West Rand districts,
respectively.
Data were transcribed into a worksheet
by laboratory staff and then anonymised
so that investigators were ‘blinded’ to
patients’ names and personal details. The
data were stratified into region, gender and
age groups (0 - 10, 11 - 20, 21 - 30, 31 - 40,
41 - 50, 51 - 60 and >60 years).
The AR (the percentage of individuals
who tested positive over a specified time
period) was further analysed over four time
periods: (i) pre-lockdown (5 - 31 March);
(ii) lockdown level 5 (1 - 30 April); (iii) lock
down level 4 (1 - 31 May); and (iv) lock
down level 3 (1 - 30 June) (Fig. 1).
A logistic regression model with outcome
testing, positive being 1 and negative being
0, was fitted for time, age and gender.
This was used for assessment of the effects
of lockdown on the AR. The interactive
association of age and gender, independently,
was fitted with time to check whether there
were differential infection rates. There was
no interaction between gender and time,
but there was an interaction between time
and age. Logistic regression models were
therefore performed for each of the age
groups 0 - 20, 21 - 60 and >60 years. From
a logistic regression model, we estimated
differences associated with gender and the
four time periods in each age group. We
chose a 14-day interval for calculation of
the moving average based on the infective
period for SARS-CoV-2. Fourteen-day
moving averages, unadjusted and adjusted
for age and gender using the mid-year
Gauteng population, were calculated and
plotted against time.
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Fig. 2. Reverse transcriptase polymerase chain reaction tests in age categories.
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June
Total, N
4 541
5 935
19 040
28 657
20 293
13 096
9 743

AR, %
14.0
17.4
18.1
19.3
19.5
19.4
14.6

in level 5 and level 4, respectively, whereas it
increased by 215% in level 3.
In line with the above results, Fig. 3 shows
that ARs decreased from pre-lockdown rates
to a lower rate in level 5 (most restrictive
period) and level 4 (when a number of
essential services were allowed). The AR
then increased sharply in level 3 (when many
industries and schools reopened). The trends
were similar when 14-day moving average
ARs were weighted for age and gender (Fig. 4).

Positive, n
635
1 035
3 446
5 534
3 960
2 535
1 418

level 5, 2% lower in level 4 and 469% higher
in level 3. In this age group, males had a 1.1
times (95% CI 1.06 - 1.13) higher odds of
testing positive compared with females.
For the age group >60 years, the AR
during pre-lockdown and levels 5, 4 and 3
lockdown was 5.4%, 2.0%, 2.2% and 15.3%,
respectively. Again, a rapid increase in AR
was noted for this age group in level 3.
Relative to the pre-lockdown period, the
aOR for infection was 65% and 62% lower

Table 1. Attack rates (%) per region over the 4-month study period
May
5
3
2
3
4

June
20
17
14
21
21

AR, %
2.3
3.1
4.0
3.7
3.7
3.3
1.8

April
3
2
3
1
1

May
Total, N
1 693
1 833
6 173
9 581
6 696
5 261
6 172

March
4
4
5
3
3

Positive, n
39
57
249
350
248
172
114

Region
Central (Johannesburg)
East (Ekurhuleni)
North (Tshwane)
South (Sedibeng)
West (West Rand)

25

15
10

AR, %
1.3
1.8
1.8
2.6
2.4
2.3
2.0

AR, %

20

5

0 - 10

11 - 20

21 - 30

31 - 40

41 - 50

51 - 60

April
Total, N
547
498
1 725
2 895
2 291
1 589
1 839

0
>60

March

April

May

Positive, n
7
9
31
75
56
36
37

Age category (years)
June

Fig. 3. AR in different age categories. (AR = attack rate.)

Level 5

Level 4

Level 3

0.1
0.05
0
1 March

1 April

1 May

1 June

1 July

Date
Unweighted AR

Weighted AR

Fig. 4. AR during lockdown (unweighted and 14 days weighted for different age groups). (AR = attack rate.)
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AR, %
3.6
4.4
5.3
3.5
3.5
4.4
5.5
March
Total, N
521
614
2 429
3 533
2 628
1 635
1 070

0.15

Positive, n
19
27
128
124
92
72
59

AR, %

0.2

Age group (years)
0 - 10
11 - 20
21 - 30
31 - 40
41 - 50
51 - 60
>60

0.25

Table 2. Attack rates over 4 months in different age groups

14-day moving average
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Table 3. Adjusted odds ratio for gender and age groups over the 4-month study period
Age group (years)
0 - 20

21 - 60

>60

Gender and month
Sex
Female
Male
Month
March
April
May
June
Sex
Female
Male
Month
March
April
May
June
Sex
Female
Male
Month
March
April
May
June

AR, mean (SD)

aOR (95% CI)

p-value

11.39 (6.4)
11.07 (6.30)

1 (ref.)
0.98 (0.88 - 1.09)

0.66

3.45 (0.3)
1.01 (0.01)
2.73 (0.03)
15.86 (0.02)

1 (ref.)
0.30 (0.15 - 0.61)
0.79 (0.53 - 1.18)
5.27 (3.73 - 7.46)

<0.01
0.25
<0.01

12.89 (7.37)
14.41 (7.79)

1 (ref.)
1.10 (1.06 - 1.13)

<0.01

4.03 (0.19)
2.38 (0.11)
3.79 (0.17)
19.30 (0.75)

1 (ref.)
0.58 (0.49 - 0.69)
0.94 (0.84 - 1.06)
5.69 (3.16 - 6.29)

<0.01
0.31
<0.01

9.10 (6.34)
9.42 (6.52)

1 (ref.)
1.03 (0.94 - 1.13)

0.46

5.42 (0.08)
1.95 (0.03)
2.15 (0.04)
15.31 (0.02)

1 (ref.)
0.35 (0.24 - 0.51)
0.38 (0.29 - 0.51)
3.15 (2.49 - 3.99)

<0.01
<0.01
<0.01

AR = attack rate; aOR = adjusted odds ratio; CI = confidence interval.

Discussion

This analysis showed that the AR of SARS-CoV-2 infection increased
rapidly from 3.3% (March - May) to 18.3% (June) after lockdown was
eased to level 3. Although the number of tests increased in June, the
magnitude of the spread is reflected in the increase in the ARs across
all age groups (Table 2). The infectivity respite during the lockdown
created an opportunity for healthcare planning and preparation.
The ‘hard’ level 5 lockdown may merely have delayed the surge of
infection observed during subsequent levels.
It is likely that the drastic lockdown measures created an awareness
of the gravity of SARS-CoV-2, thus facilitating implementation of
non-pharmaceutical interventions.[7,8] A disproportionate number of
tests were performed in the different age groups. After weighting for
age and gender, a similar trend in AR was noted (Fig. 3).
The age group 21 - 60 years represents the population that
returned to work and constituted 83.2% of positive cases in our
study. This age group represents ~61% (9.4 million) of the Gauteng
population[6] and accounted for ~40% of SARS-CoV-2 mortality
in the province as of July 2020.[9] Age analyses of countries such
as Spain, Germany, the UK and Italy indicate that ~60 - 70% of
SARS-CoV-2-positive individuals fell into the 20 - 60-year age
category.[10-13] The increase in the AR in this age group during level
3 lockdown in June may have been influenced by factors such as
cluster transport, workforce migration, workplace interaction, cluster
living, and lack of adaptability to the mitigation measures. These
factors could have contributed to an increase in the AR with easing
of lockdown in the province. This increase in the AR indicates failure
to consolidate the gains achieved during the lockdown, including
stringent implementation of infection prevention and control (IPC)
measures in the workplace and social spaces. The rising infectivity
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and mortality rates in this age group will have dire social and
economic consequences, which will adversely affect households. It is
therefore important to increase our efforts in implementing effective
IPC strategies in workplace and social spaces.
The age group 0 - 20 years represents school attendees. This
age group comprises 30% (4.7 million) of the Gauteng provincial
population[6] and accounted for ~1% of SARS-CoV-2 mortality in
the province as of July 2020.[9] The exponential increase in the AR
in our study (15.9%) during June in comparison with 2.7% (prelevel 3 lockdown) confirms the global consensus that restricting
outdoor activities in children slowed the transmission rate[14] and
contradicts current opinion about susceptibility to infection.[15,16]
In the townships, outdoor activities for children were likely to
have been restricted during level 5 and the ease in lockdown may
have aggravated the situation. This age group also includes subsets
of students attending high schools as well as higher educational
institutions. Intergenerational exposure at home (cluster living) and
outdoors is likely to contribute to the upsurge and should be taken
into consideration when making future decisions regarding exposure
to social excursions, outdoor activities, and opening of educational
facilities in the province.
The age group >60 years represents a group with high rates of
comorbidities and that in which SARS-CoV-2 mortality is likely
to be highest. A significant number of these individuals are likely
to be retired or pensioners. More than 20% of the population in
developed countries such as Spain, Germany, the UK and Italy is
aged >60 years,[10-13] compared with 8.4% in Gauteng.[6] This group
constituted a large number of infected cases (n=1 628) (Table 2), and
the majority of them were detected in June (n=1 418). As expected,
~57% of the SARS-CoV-2 mortality in Gauteng occurred in this age
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group.[9] Targeted population strategies (dedicated screening, testing
and treatment, continuation of critical services, home delivery of
medication and pension allowances) should be employed to mitigate
the morbidity and mortality in this high-risk age group.
In addition, in low-income communities, cluster living
is unavoidable and preventive strategies (e.g. use of face masks
and sanitisers) may not be a priority. In these communities, the
development of natural ‘herd immunity’ is expected to ultimately
curtail infectivity. Social and economic inequalities are relevant
to the rate and extent of SARS-CoV-2 infectivity in communities.
Affluent communities are likely to have better access to healthcare.
In addition, non-pharmaceutical preventive strategies (face mask
use, social distancing, sanitising, etc.) are easier to implement. It
is therefore expected that lockdown measures may have a greater
benefit in affluent communities.[17-19]
The low infectivity during level 5 lockdown provided an
opportunity to prepare the healthcare infrastructure. However, the
low incidence of COVID-19 during this time must be measured
against the potential ‘side-effects’ of a hard lockdown. Malnutrition,
lack of access to chronic medication, delayed presentation of illnesses
and gender-based violence may all have contributed significantly to
overall morbidity and mortality. The potential for excess deaths and
‘net harm’ as a result of the indirect impact of lockdown measures
needs to be considered by policymakers.[20-24]

Study limitations

This study is based on retrospective analysis of secondary data from
a private pathology laboratory. The findings may therefore not be
generalisable. However, this laboratory covers all the districts in the
province, and we analysed 40% of the positive cases in the province
during the 4-month study period. We were also notified that a
number of RT-PCR tests were requests made by National Health
Laboratory Service. Anonymised data did not allow us to quantify
these individuals. In addition, it is not clear to what extent the change
to a more selective testing policy influenced requests made to private
laboratories (and the high AR). It is our impression that private
laboratories continued to test patients referred by doctors, and to
some extent self-referred patients who claimed to have symptoms.
Private hospitals also instituted policies of routine testing of all
admitted patients irrespective of symptoms.

Conclusions

While the imposed lockdown slowed down viral transmission, the
economic and financial trade-off was non-sustainable. Preservation
of the economy is largely dependent on the 20 - 60-year age group.
The age groups <20 and >60 years jointly comprise 40% of the
Gauteng population. Our data indicate that both these groups
contribute significantly to the AR and infectivity. Balancing lockdown
regulations with ongoing economic activity using age and geography
as discriminators needs careful consideration.
The relatively low number of tests done in the age groups 0 - 20 and
>60 years is a concern in view of the findings of this study and would
require further attention.
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