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Background. To prevent the spread of SARS-CoV-2, many countries instituted lockdown measures. As the virus was initially slow to spread to
rural areas in South Africa, Mopani district in Limpopo Province did not experience a high incidence of COVID-19 until the second wave in
December 2020. Until then, lockdown measures were more likely than SARS-CoV-2 infections to have an adverse impact on health services.
Objectives. To analyse HIV, tuberculosis (TB) and prevention of mother-to-child transmission of HIV (PMTCT) indicator trends in
Mopani during the COVID-19 lockdown and two COVID-19 waves.

Methods. Using monthly data from the District Health Information System from February 2019 to December 2020, we conducted a
retrospective review of data elements and indicators that fall into the following domains: primary healthcare head count (HC), HIV,
antiretroviral treatment (ART), PMTCT and TB. Aggregated data were analysed, and an interrupted time series analysis was conducted.
We assessed percentage changes between the January - March 2020 and April - June 2020 periods, and differences in means for the period
April - December 2019 v. the period April - December 2020 were assessed for statistical significance.

Results. At the start of the first wave in April 2020, a statistically significant decline of 10% was recorded for total HC utilisation rates
(p=0.1). We also found declines of 665 HIV tests (from 1 608 to 942) and 22 positive HIV tests (from 27 to 4) for children between the ages
of 18 months and 14 years (p=0.05), with no recovery. Significant declines were also recorded for children aged <15 years starting (change
from 35 to 21) and remaining (change from 4 032 to 3 986) on ART, as well as for adults starting ART (change from 855 to 610) at the onset
of the first wave (p=0.01). No significant change was detected in PMTCT and TB indicators during the first wave. Pronounced decreases in
HC were recorded in December, during the country’s second wave (change from 237 965 to 227 834).

Conclusion. Declines were recorded for most indicators in Mopani, with HC being affected the most at the start of the first wave and not
showing any significant recovery between waves. Strategies are required to mitigate the effects of future COVID-19 waves and encourage
positive health-seeking behaviour.
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The first confirmed case of COVID-19 in South Africa (SA) was
reported on 5 March 2020."* Since then, SA has become the most
affected country in Africa, with 2.9 million cases and >89 000 deaths
due to COVID-19 as at 1 November 2021.°) SA experienced a high
number of COVID-19 infections in the first wave, peaking in July.
The daily cases then declined before a major surge in December,
when the country experienced its second wave of increased cases,
probably fuelled by a new variant of the virus.”! Like many other
countries globally, SA implemented an unprecedented national shut-
down to combat the spread of the virus.?! The implementation of
the National State of Disaster on 15 March gave the government the
power to carry out and implement what later became a five-level
COVID-19 alert system. Of the five levels of restrictions, the highest,
most restrictive is alert level 5 and the lowest alert level 1. Level 5
lockdown measures included drastic restrictions on movement and
the closure of all non-essential activities. During level 1, most normal
activities were allowed to take place with precautions and adhering

to health guidelines.!! At the onset, on 27 March, SA went into alert
level 5 and over the months that followed gradually eased to level 1
in September (at the end of the first wave) and then back to level 3 in
December (during the second wave).['7)

SA is described as having a quadruple burden of disease resulting
from non-communicable diseases (such as diabetes and hypertension),
communicable diseases (such as HIV/AIDS and TB), an epidemic of
maternal, newborn and child illnesses, and violence and injury.®
The emergence of COVID-19 has placed additional pressure on an
already strained healthcare system and has resulted in changes both
in demand for and supply of healthcare generally.”!” On the demand
side, public anxiety and fear of contracting COVID-19 have resulted
in patients postponing care. Lockdown restrictions disrupted public
transport services that clients use to access health facilities, and
the indirect effects of the economic downturn have made health-
seeking less manageable. With regard to supply, there has been a
shift of resources from other healthcare issues, as hospital wards
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and human resources were allocated to COVID-19 care. Decisions
were taken to increase the intervals between client appointments,
allowing chronic clients to receive 2 months (or even >2 months)
of medication at a time. In some cases, clinics were temporarily
closed for disinfection following a positive COVID-19 case in a staff
member.*!" In Limpopo Province, all antiretroviral treatment (ART)
clients previously managed at hospitals were referred to primary
healthcare clinics to increase space for clients with COVID-19.

Accounts of the impact of the COVID-19 pandemic on healthcare
in SA are sparse and varying in available literature.>*'"/ Among
studies that assessed HIV-related indicators, Siedner et al.'* found no
change in HIV-related clinic visits at the start of the lockdown, while
Burger et al.” and Pillay ef al.” found reductions in HIV testing and
Dorward et al."? found that, while ART provision was sustained, HIV
testing and ART initiations were heavily affected by the lockdown.
The present study adds to this literature by focusing on the HIV,
tuberculosis (TB) and prevention of mother-to-child transmission
of HIV (PMTCT) indicator trends in Mopani district in Limpopo
across two response points: (i) at the beginning of the first lockdown
(level 5) in April 2020; and (ii) at the move to lockdown level 1 in
September 2020.

A study of this nature is important for various reasons. HIV and TB
remain among the top 10 leading causes of death in SA, accounting
for 11.2% of deaths in 2017.15) SA is reported to have one of the
largest HIV/ART programmes in the world."® Of concern, reduced
health-seeking behaviour by patients due to COVID-19 could reverse
the gains from other healthcare priorities, as they are neglected in
favour of addressing COVID-19.1"") Modelling studies have shown
that an interruption to healthcare access could result in additional
HIV-related deaths.'”) Secondly, there is evidence that lockdown
interventions may have had varying effects in SA provinces, with
health services not being similarly affected.”’ There is a paucity of
research on how COVID-19 lockdown measures affected HIV, TB
and PMTCT health-seeking behaviour, particularly in outlying areas.
Early in the pandemic, COVID-19 was slow to spread to smaller and
rural areas. As such, Mopani did not experience a high incidence
of COVID-19 until the second wave in December 2020. Until then,
lockdown measures were more likely than SARS-CoV-2 infections to
have an effect on health services. A study of this nature is important
for facilitating actions and strategies to be put in place to mitigate
the effects of future COVID-19 waves and encourage health-seeking
behaviour.

Methods

Study area

The study was conducted in Mopani District Municipality. Mopani
district is one of the five districts in Limpopo Province, SA.
According to Mopani’s Integrated Development Plan, the district has
a population of ~1.1 million.""® One of the most rural districts in SA,
the region is sparsely populated, with the majority pf people living in
rural areas (81%).!"8! Approximately 55% of the population are female,
49% are aged 0 - 19 years, and 39% are unemployed.!'® Healthcare
in the public sector is provided through a mix of primary healthcare
clinics, mobile clinics and hospitals.!**!

During the first COVID-19 wave in SA, cases peaked at ~292
per 100 000 population in July 2020 before gradually decreasing
to a nadir of 64 per 100 000 in November and then spiking to 390
per 100 000 as the country experienced its second wave.” At the
pandemic onset, large urban areas were most affected, with slow
spread to smaller towns and rural areas, such as Mopani district.
As such, Mopani did not experience a high incidence of COVID-

19 during the first wave in April. As the months progressed, new
COVID-19 cases in the district increased from 13.3 per 100 000
population in June to 69.2 per 100 000 population in August. At the
end of the first wave, as the country eased into lockdown level 1 in
September, cases dropped to 33.5 per 100 000 population. At the time
of the beginning of the second wave in December, new cases stood at
58.9 per 100 000 population.

The weekly report on deaths in SA published by the South African
Medical Research Council reported >157 500 excess deaths in SA
and >14 500 excess deaths in Limpopo over the period 3 May 2020 -
1 May 2021.) Excess deaths are defined as deaths that occur above
normal expectations.?®’ The reported COVID deaths and excess
deaths for Limpopo showed a drastic increase as the country went
through the second wave. It is estimated that a substantial proportion
of these deaths were linked to COVID-19.

Data

This study made use of monthly aggregated data from the District
Health Information System (DHIS) from February 2019 to December
2020. Outliers were identified and numbers verified and corrected
using the January 2021 DHIS export. The DHIS dataset for Mopani
includes data from all health facilities in the district. Ethical approval
was obtained from the Human Sciences Research Council Research
Ethics Committee (ref. no. 3/22/08/18) and the Limpopo Provincial
Research Committee. Data were then accessed from the DHIS
records.

Study design
For this study, we conducted a descriptive analysis of the outcome
variables. We assessed percentage changes between the January -
March 2020 and April - June 2020 periods, and differences in means
for the period April - December 2019 v. the period April - December
2020 were assessed for statistical significance.

We then performed an interrupted time series analysis (ITSA) to
estimate the changes in various indicators in Mopani district across
two response points.

Statistical analyses
We conducted a single-group ITSA regression model as described by
Linden,®! which takes on the following regression model:

Y, =Bo+ BT+ BX, + BX/T, + ¢ 1)

T, is the time that has lapsed since the start of the study. In our study,
the outcome variables are taken monthly. Y, represents the outcome
variable measured at each time point #; X, is the dummy variable
which takes on the value of 1 in the post-intervention period and
a value of 0 in the pre-intervention period (the intervention in our
study is the lockdown); and X,T, is the interaction between time and
intervention.

B, represents the starting levels for the outcome variable at T = 0;
B, is the trend in the outcome variable during the pre-intervention
period; f3, is the change in the level of the outcome variables following
the introduction of the intervention; and f3; represents the change in
the slope after the intervention. If the slope in the trend line before
the lockdown is the same as the slope after the lockdown, it would
mean that the trend for the outcome variable remained the same
despite the lockdown. An increase in the slope after the lockdown
indicates an upward trend in the data, whereas a decrease in the
slope suggests a downward trend. In our study, we hypothesised
both a level and a slope change, so we applied the full model as
presented in equation 1. Significant p-values in ,and f3;indicate an
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immediate lockdown effect and a lockdown effect over time. In the
model estimation, we assumed the presence of serial autocorrelation
of order 1 and then conducted a post estimation test using ‘actest’
by Baum and Schaffer'” and adjusted the models to account for any
autocorrelation.

We used the Stata statistical software package, version 14.2
(StataCorp, USA). Interrupted monthly time series plots show
outcome variable data as dots and data regression (straight line).

Outcome variables

Our primary outcomes of interest were: (i) primary healthcare
head count (HC) indicators; (if) HIV services indicators; (iii) ART
indicators; (iv) PMTCT indicators; and (v) TB treatment indicators.
HC indicators included in the analysis a total for all age groups,
as well as disaggregated by age: <5 years, 5 - 9 years, 10 - 19 years
and >20 years. For the ITSA, all HC indicators were converted
to utilisation rates using the population estimates for Mopani, as
provided in Statistics South Africa’s 2016 Community Survey and the
district’s Integrated Development Plan.['82*!

Elements included under the HIV domain were also disaggregated
by age, including polymerase chain reaction (PCR) tests and PCR
tests positive (representing testing for babies aged <18 months);
HIV tests and HIV tests positive for 18 months - 14 years; and HIV
tests and HIV tests positive for 215 years. ART indicators included
were also disaggregated by age into children (<15 years) and adults
(=15 years) starting and remaining on ART. PMTCT indicators of
interest included antenatal visits, total pregnant HIV-positive women
identified, and number of HIV-positive pregnant women started on
ART. TB elements included TB tests positive, TB treatment total, TB
treatment <5 years and TB treatment 25 years.

Results

Changes in data elements included in the analysis are shown in
Table 1. While descriptive analysis of the data is useful and shows
changes across indicators as a result of the lockdown, the ITSA can
isolate the effect of the lockdown periods on routine service delivery.
Results from the ITSA are shown in Table 2, which shows that ITSA
results are not homogeneous for the health indicators. The ITSA for
routine service delivery at the beginning of the April lockdown and
at the end of the first wave in September for some selected indicators
are also graphically represented in Fig, 1. The dashed vertical lines in
the figure represent the start of the lockdown in April 2020 and the
end of the first wave or start of the level 1 lockdown in September.

Primary healthcare head count indicators

HC is an indicator of health facility visits regardless of the reason for
health-seeking, or the number of times an individual seeks care. Data
show that the mean HC for the period April - December 2019 was
significantly higher than that for April - December 2020 for all HC
indicators (Table 1) (p<0.05). Quarterly data for April - June 2020 v.
January - March 2020 also showed declines across all HC indicators,
with the 5 - 9 years age group experiencing the largest drop (39%).
Drops in visits were identified immediately following the start of
lockdown in April 2020. The HC indicator did not appear to improve,
even with the change to level 1 in September 2020. Further decreases
were seen for HC indicators in December 2020, during the country’s
second wave.

The ITSA shows that the April 2020 lockdown was associated
with a statistically significant decline in all HC indicators except
the >20 years category. To illustrate this decline, we have included
graphs for the HC total and HC 5 - 9 years age group (see Fig. 1).

The immediate decline in HC utilisation rates for the 5 - 9 years
age group is then followed by a statistically significant decrease
in the monthly trend (p=0.01). We then see that at the end of the
first wave, as the country eased into lockdown level 1 there was
a statistically significant increase in HC utilisation rates for the
5-9 years age group. We identified a non-significant increase
immediately following the move to lockdown level 1 for the total
HC utilisation rates indicator, the 10 - 19 years age group and the
>20 years age group. We also identified a non-significant decrease
for the <5 years age group. Level 1 was associated with statistically
significant decreases in the monthly trend for total HC utilisation
rate, including those for 10 - 19 years and >20 years (Fig. 1). Level
1 was also associated with a statistically significant increase in the
5 - 9 years age group. There were no significant changes in trend over
time for the HC utilisation groups and the <5 years group following
the move to level 1.

HIV indicators

Data show that the HIV tests and HIV tests positive elements for
children aged >18 months dropped significantly for the April -
December 2020 period when compared with April - December 2019
(Table 1) (p=0.05). The largest reduction occurred for HIV tests
positive in the age group 18 months - 14 years, which dropped from
a monthly mean of 27 to 11. While all other HIV indicators were
affected by the April lockdown, PCR tests and PCR tests positive
appeared to be unaffected. Following the huge dip in April 2020,
adult positives showed an upward trend before decreasing again after
September 2020. Except for the positive PCR tests, quarterly data for
April - June 2020 v. January - March 2020 also showed declines across
all HIV indicators.

Results in Table 2 indicate that HIV tests and HIV tests positive
for children aged >18 months were negatively affected by the April
lockdown (also see Fig. 1). During the first month of the lockdown,
there appeared to be significant decreases in HIV tests for the age
group 18 months - 14 years (n=665; p=0.05), HIV tests positive for
the age group 18 months - 14 years (n=22; p=0.01), HIV tests for the
age group =15 years (n=10 595; p=0.01), and HIV tests positive for
the age group >15 years (n=277; p=0.01). These decreases were then
followed by statistically significant increases in the monthly trend.
PCR tests and PCR tests positive were unaffected in the month of
the lockdown, but showed statistically significant decreases in the
monthly trend after the lockdown. The change to lockdown level 1 in
September resulted in statistically significant decreases in HIV tests
in the age group 18 months - 14 years (1=597; p=0.01), HIV tests in
the age group >15 years (n=7 056; p=0.01) and HIV tests positive in
the age group 215 years (n=195; p=0.01), which were followed by
statistically significant decreases in the monthly trends of 213 for
HIV tests in the age group 18 months - 14 years (p=0.01), 3 520 for
HIV tests in the age group 215 years (p=0.01) and 31 for HIV tests
positive in the age group >15 years (p=0.1). To illustrate this change,
we have included graphs for HIV tests in the age group 18 months -
14 years and HIV tests in the age group =15 years in Fig. 1.

ART indicators

Data show statistically significant declines in adults and children
starting ART over the April - December 2020 period v. the April -
December 2019 period (p=0.01). Quarterly data for April - June
2020 v. January - March 2020 also showed declines across these
indicators, with children aged <15 starting ART experiencing the
largest drop (45%). As shown in Table 1, adults naive starting ART
(33%), children naive starting ART (41%) and children remaining on
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Fig. 1. Routine service delivery at the beginning of the April lockdown in 2020 and at the end of the first wave in September (indicated by the dashed vertical
lines) for selected indicators. (HC = primary healthcare head count; ART = antiretroviral treatment; lag(1), (2) and (3) specify the number of lags considered

in the autocorrelation structure.)

ART (1%) indicators declined during the April lockdown, with no
recovery during the change to level 1 until December 2020.

Table 2 shows that the lockdown in April 2020 contributed to
statistically significant declines of 15 for children starting ART
(p=0.01), 46 for children remaining on ART (p=0.01) and 245
for adults starting ART indicators (p=0.01) (see also the trend
lines in Fig. 1). The monthly trend after the lockdown shows
statistically significant reductions for those remaining on ART

indicators and statistically significant increases for those starting
ART. In the month of the move to lockdown level 1, it appeared
that ART enrolment indicators experienced a statistically significant
decrease, while children <15 years remaining on ART experienced a
statistically significant increase. The lockdown change was followed
by statistically significant monthly increases for remaining on ART
indicators and statistically significant monthly decreases for children
<15 years starting ART.
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PMTCT indicators

There were no statistically significant changes for total antenatal visits
and total pregnant HIV-positive women identified for the period
April - December 2019 v. April - December 2020. Analysis of the
quarterly data for January - March 2020 v. April - June 2020 showed
modest decreases in the PMTCT indicators. Total antenatal visits
appeared to show some improvement for the period May - October
2020, before decreasing in November.

The ITSA indicated no statistically significant effects of the
lockdown in April 2020 (Table 2). However, at the end of the first
wave, for HIV-positive pregnant women starting ART, we noted
a statistically significant decline of 24 women (p=0.05). The end
of wave 1 was followed by statistically significant declines in the
monthly trend in total antenatal visits (p=0.05).

TB indicators

For the TB indicators, we included data on total positive TB cases and
total clients enrolled on TB treatment. For those on TB treatment, we
also present results disaggregated by age for children aged <5 years
and those aged >5 years. We found statistically significant declines in
the total enrolled in TB treatment for April - December 2020 when
compared with April - December 2019, with the largest decline being
experienced in July 2020 (-26%). Data show decreases across all
TB indicators in April, the month of the first COVID-19 lockdown,
with positive TB tests experiencing the largest decline (-33%).
Month-on-month analysis for TB tests positive and TB treatment
total showed fluctuating trends, with another dip occurring in July
2020 after an improvement to almost pre-lockdown numbers in May.
An improvement to almost pre-lockdown levels in September was
notable. This was then followed by decreases in numbers.

While we did find decreases in all TB indicators during the April
2020 lockdown, results in Table 2 indicate no statistically significant
lockdown effects. The lockdown was followed by a statistically
significant increase in the monthly trend for total on TB treatment
(p=0.05). There is evidence of an increase in total on TB treatment
in September, the month of the move to alert level 1 (p=0.05). For
both TB tests positive and TB treatment total, we then observed an
additional decrease in monthly trends after the move to lockdown
level 1.

Discussion

Previous studies show that the COVID-19 pandemic has significantly
affected global economies and disrupted healthcare systems across
the world. We present findings from an analysis of DHIS data and
show varying levels of lockdown effects on HIV, TB and PMTCT
indicators in Mopani district.

In contrast to findings from an ITSA in 11 primary care clinics in
rural KwaZulu-Natal Province that found no change in the overall
number of visits at the start of the lockdown,!"” we observed a large
statistically significant decline in health service utilisation when
assessed using the total HC indicators. Our finding is consistent with
a study that also used the DHIS data for the whole of SA and found
a significant decline in primary healthcare in 2020 when compared
with 2019 for all provinces.”) We observed no recovery after this
lockdown or during the change to alert level 1 in September, and a
further worsening in December. These trends did not differ markedly
when disaggregated by age, except for HC for the age group 5 - 9
years, which although it experienced a large decline at the onset of
COVID-19, appeared to improve slightly during the second wave in
December 2020. Children aged 5 - 9 years do not have routine child
health clinic visits (as do those aged <5 years), and they are not likely

to have chronic diseases or sexual and reproductive health needs.
The decline in HC in this age group was therefore probably due to
a reduction in health-seeking for acute illnesses and injuries of mild
to moderate severity. Our findings for the rest of the HC indicators
suggest that clinic visits have not returned to pre-lockdown levels,
demonstrating the huge lockdown effects. Other studies suggest
that the decreases in HC are a result of movement restrictions, fear,
stigma and misinformation, which prevent patients from coming
to healthcare facilities.?*?*! Findings from NIDS-CRAM (National
Income Dynamics Study — Coronavirus Rapid Mobile Survey) show
that COVID-19 and lockdown-related fears were the primary reason
respondents with acute healthcare needs did not seek care.”’

Subcategory analysis of HIV and ART indicators showed varying
levels of effect. PCR tests and PCR tests positive appeared relatively
unaffected by the pandemic lockdown levels. This is contrary
to findings from a study by Jensen and McKerrow,"!! which
found that the infant PCR at birth uptake rate showed small but
statistically significant declines. We suspect that the PCR indicator
was unaffected because it forms part of the PMTCT programme,
which we saw was not affected by the lockdown. HIV testing, on the
other hand, was affected by the lockdown, as it is often provided to
people visiting health facilities for other reasons. HIV testing for the
18 months - 14 years and 215 years age groups appeared to follow
similar trends. Both were significantly affected by the April 2020
lockdown and showed an improvement in monthly trend after April,
before declining further at the end of the first wave and showing no
improvement after September. Our data show that testing had still
not returned to pre-COVID levels by December. The immediate
negative effect of the lockdown is also reflected in other studies.'
Dorward et al."? also found a decline (48%) in HIV testing at the
time of the national lockdown and a gradual improvement in testing
volumes to pre-lockdown levels by July. National data reported in a
study by Pillay et al.? also show that all provinces except North West
experienced declines in the number of HIV tests conducted from
March to December 2020 compared with the same period in 2019.
Decreased HIV testing in health facilities in Mopani is a concern, as
ensuring that people living with HIV have been tested and started on
ART prevents HIV transmission, illness and death.

Our study showed statistically significant declines in ART
initiation, both at the beginning of the first wave in April and at the
move to lockdown level 1 in September. This finding is contrary to the
finding in a study by Siedner et al.™® of a 20% increase in HIV-related
healthcare (including ART initiations, ART collection and chronic
care medical visits) immediately after the nationwide lockdown
in April 2020. The authors suspected that this immediate jump
was a result of a rush to collect medications before an anticipated
drug shortage or limited access to healthcare. Other studies from
Uganda and SA found that COVID-19 negatively affected chronic
treatment adherence.”?! The SA study, conducted by the Human
Sciences Research Council, found that during the lockdown, 13%
of respondents did not have access to their chronic medication.””
Consistent with findings from Uganda, the COVID-19 pandemic and
lockdown measures put in place impeded access to clinical care or
community-based support, thus disrupting treatment adherence. ?%*!
Medication non-adherence has the potential of leading to more
HIV-related deaths and reversing a country’s previous gains in the
diagnosis and treatment of HIV. Modelling studies indicate that a
6-month disruption in ART would result in an additional 500 000
HIV-related adult deaths over 4 years in sub-Saharan Africa.l'”

We found no evidence of a statistically significant effect of the
lockdown on PMTCT and TB indicators. The emphasis on a successful
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PMTCT programme may have contributed to the maintenance of
service utilisation in Mopani. Antenatal visits remained relatively
steady during the study period, although there was a marked
increase in May 2020. This increase may have been due to pregnant
women returning to their homes in rural areas at the end of alert
level 5 lockdown.*”! To date, few studies have analysed the impact of
COVID-19 and the associated lockdown measures on PMTCT or TB
indicators in SA. A study by Pattinson et al.®” found a 30% increase
in maternal deaths in SA during the country’s first COVID-19 wave,
compared with a similar period in 2019. The authors suspect that lack
of transport, human resources and beds at facilities were among the
leading causes of death.*” Siedner et al.'® found no evidence of drops
in visits for perinatal care. An SA pre-exposure prophylaxis (PrEP)
cohort study of pregnant and postpartum women in care found
that during the nationwide lockdown, missed PrEP visits in the first
month increased by 34%.°") Lockdown measures instituted to flatten
the curve would be a massive setback in the delivery of PMTCT
health services; however, we did not find any lockdown effects on
PMTCT health services in our study. Modelling studies indicate
that a 6-month disruption in ART would result in mother-to-child
transmission of HIV doubling over 4 years in sub-Saharan Africa.l'”)

The decreases in TB indicators during the April 2020 lockdown
are consistent with National Health Laboratory Service data showing
a 50% decline in TB tests during the level 5 lockdown in April
2020, which was matched by a 33% decline in weekly averages for
confirmed TB cases.*” The first national TB survey in SA found that
many people with TB delay or do not seek treatment.*! Treatment
interruptions and delays are what drive the TB epidemic in SA
and are likely to affect any previous improvements in reducing TB
incidence. Modelling studies indicate that a 25% reduction in TB
detection for 3 months would result in a 13% increase in TB-related
deaths, resulting in an additional 1.4 million TB deaths between 2020
and 2025 due to the COVID-19 pandemic.*!

Study strengths and limitations

A key strength of our study is the use of a large, standardised dataset
that includes all public health facilities in Mopani district. This has
the advantage of reflecting a true picture of the impact of COVID-19
on HIV, TB and PMTCT indicators in Mopani. Our study also has
some limitations. Firstly, we focused on the effect of COVID-19 in
Mopani, so our results may not be generalisable to other rural areas
that experienced different COVID-19 infection rates. Secondly,
the DHIS data collection and capturing is subject to human errors
in data capturing because of the manual capturing process. These
may have been exacerbated during the COVID-19 pandemic, with
sickness and high workplace stress experienced. Data used in the
analysis were captured during a period when resources were diverted
to treating COVID-19 patients and may therefore have been subject
to other inaccuracies such as missing or invalid data. Nevertheless,
we attempted to mitigate the risk of data inaccuracy via querying
outliers.

Conclusions

While healthcare systems have been affected by the pandemic, there
is a need to achieve a balance between the fight against COVID-
19 and maintaining routine essential primary health services. The
present study, using DHIS data, shows that the impact of the
COVID-19 lockdown measures on health indicators varied. We
observed that while HC, HIV and ART indicators were affected by
the lockdowns, PMTCT and TB indicators were mostly unaffected.
After an initial drop in HC rates, we observed no recovery in clinic

visits well into the country’s second wave in December 2020. The
disruptions to HIV and ART indicators in our study are a cause for
concern. The timely evidence provided by this study is important for
strategies to be put in place to mitigate the effects of future COVID-
19 waves and lockdowns and encourage health-seeking behaviour.
Our study highlights the importance of resilient healthcare systems
and continued access to care, even in the context of a public health
emergency. There is an urgent need for the investigation and use of
alternative innovative service delivery options such as differentiated
service delivery options, to ensure that future pandemics do not
interrupt service delivery to the same extent. There is also a need to
extend this research to establish the effect of the second wave and
subsequent waves on HIV-, TB- and PMTCT-related health services.
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