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Efficacy of government laws to contain SARS-CoV-2 spread

in Mozambique
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Abstract

Background. The purpose of this research was to assess the
relationship between infection by severe acute respiratory syn-
drome Coronavirus 2 (SARS-CoV-2) containment measures
implemented in Mozambique and the spread of SARS-CoV-2 from
March 17, 2020, to September 30, 2021.

Materials and Methods. The number of SARS-CoV-2 tests
conducted, the positivity rate for SARS-CoV-2, the daily hospital-
ization due to COVID-19, and the average number of patients hos-
pitalized with COVID-19 each day were all documented in a
database, from which the positivity rate and weekly growth rate
were calculated. Seven milestones were specified, each corre-
sponding to a critical date in the legal measures linked to confine-
ment and relaxation of measures. To compare SARS-CoV-2 data,
three periods were created for each milestone: Period 1 = 15 days
before the date of the decree; Period 2 = Date of the decree to the
15th day after; and Period 3 = from the 16th day to the 30th day of
the decree date. ANOVA was used to compare the average values
for each indicator between the three times for each milestone.
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Results. A comparison of all indicators in each milestone’s
three periods reveals no consistent significant impact of the mea-
sures, regardless of the tendency to lockdown or provide relief.

Conclusion. No relationship was discovered between the legal
measures for SARS-CoV-2 pandemic control and the positive rate
and growth rates, as well as the number of hospitalized people.
Because it was not feasible to determine the degree of efficacy of
each specific measure, this conclusion is related to the measures as
a whole.

Introduction

The lack of practical and scientific knowledge about the way
SARS-COV-2 manifests and spreads led to the adoption of con-
tainment measures based on little robust scientific information
available to the world.

Following a global trend, the containment measures adopted
were more of a generalized practice of hygienic behavior, mask use
and social distancing.! Trying to guarantee that those behaviors
become effective, governments around the world have adopted dif-
ferent legal actions that aim to promote social distancing, social
gathering, and enforcement to use of facial masks and hygienic
practices. Other legal actions included the closing of country bor-
ders, closing schools, and stopping cultural and sport events as
well as religious acts/festivities. Altogether, those laws had a nega-
tive impact on social well-being and the economy, causing a sub-
stantial reduction in family income,”* and a strong impact on
childhood and youth development, among others.>

Finding a balance between the containment needs, with the
aim of saving human lives, and the reduction of the negative
impact on people’s lives, has been complex and controversial.®

In Mozambique, the containment measures for SARS-CoV-2
have been regulated by the declaration of the State of Emergency
(March 30, 2020), and afterward, the State of Calamity,’ both stated
by successive legal decrees across time. After 18 months of the
first measures, it seems important to evaluate its efficacy, particu-
larly because it is predicted that the coronavirus pandemic will last
for a long and unknown time. This evaluation is of particular
importance since measures with a high impact on social and eco-
nomic life may be justified by a positive impact in saving lives or,
otherwise, they will have a negative effect without bringing any
benefits.®? The goal of the present study is to evaluate the associ-
ation of the coronavirus containment measures adopted in
Mozambique with the spread of SARS-CoV-2 between April 1st,
2020, to September 30th, 2021.

Materials and Methods

This evaluation was performed using the daily reports issued
by the Ministry of Health of Mozambique. Based on these reports,
a database was created using the number of SARS-CoV-2 tests per-
formed, the positivity rate, the daily number of patients hospital-
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ized, and the average number of patients in the hospital in each
day.

The positivity rate (the number of SARS-CoV-2 cases diag-
nosed over a number of SARS-CoV-2 tests performed) and growth
rate (the weekly number of SARS-CoV-2 positive cases over the
number of cases reported in the previous week) were calculated.

For evaluation purposes, seven milestones corresponding to
the crucial dates of the legal actions related to confinement and the
relaxation of measures were defined and accordingly described in
Table 1.

Assuming a maximum incubation period of 15 days, it will be
expected that an efficient measure will have an impact, at least,
after the 15" day. Thus, three periods were established to compare
COVID-19 data such as: Period 1 = 15 days before the date of the
decree; Period 2 = Date of the decree to the 15™ day after; Period
3 = from the 16% day to the 30™ day of the decree date.
Comparison of the average number of positive cases, positivity
rate, growth rate and hospitalization were made using ANOVA fol-
lowed by a Bonferroni test for the evaluation of the differences
between periods, of each milestone. The SPSS package (version
25.0) was used, and the value of significance of 0.05 was deter-
mined.
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Results

Figure 1 shows the evolution of positive cases, by week, from
March 17, 2020, to September 30, 2021. Ascendant lines are situ-
ated at the final of the first lockdown, although at a low rate
(August 2020), at the final of the first relief phase (December
2020) and at the middle of the 2" relief phase (June 2021). More
relevant descending lines are situated in the middle of the 24 Jock-
down (February 2021) and at the beginning of the 3" lockdown
(August 2021). From the last relief phase to the end, the number of
cases reduced to almost zero.The comparison between the average
numbers of positive cases, between the three periods, for each
milestone, is shown in Figure 2. The 3™ period is higher than the
second period in milestone 2 (relief) and 3 (lockdown) and lower
in 4, 5, and 7 (relief) as well as in 6 (lockdown).

The comparison between positivity rates is distinct from each
milestone (Figure 3). There was no significant difference in mile-
stone 1. In milestone 2 (relief), the values increased from period 1
to period 2 and stabilized in period 3. In milestone 3 (lockdown),
the values increased from 6.5% to 32.3% from period 1 to 2 and
29.7% from period 2 to 3. At all following relief milestones, posi-
tivity rates decreased from period 1 to 3 as well as at milestone 6
(lockdown) from period 2 to 3.
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Figure 1. Evolution of positive cases per week in Mozambique from march 17, 2020, to september 30, 2021 (dash lines indicated dates

of main government restrictions/announcements (see Table 1).

Table 1. Milestones and summary of the content of the legal action.

1 March 30, 2020 15t Lockdown

Shut down of schools, sports events, gyms, cultural and recreational

events, online work, and closing of borders

September 4, 2020 15t Relief

Reopening of schools, cultural events, individual sports, gyms and borders

21 Lockdown
Open schools

January 13, 2021

Shut down of schools, sports events, gyms, cultural and recreational events, online work and curfew
Reopening of schools

2
3
4 March 5, 2021
5
6
7

April 26, 2021 2nd Relief Reopening of cultural events, individual sports, gyms and borders
June 16, 2021 3rd Lockdown Shut down of schools, sports events, gyms, cultural and recreational events
August 27, 2021 31 Relief Reopening of schools, cultural events, individual sports, gyms and borders
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1.

Comparison amongst growth rates does not show any statistical
significance (Figure 4). Although differences were high in the two
first milestones the absence of statistical significance may be relat-
ed to the lower absolute value for the number of cases.

The comparison by hospitalization is demonstrated in Figure 5.
The average number of hospitalized patients by period was similar
and very low at milestone 1, and no different from the 3 periods,
regardless of the trend of the legal measures implemented. During
milestone 3 (lockdown), the number of cases increased significant-
ly, whilst for milestones 4, 5, and 7 (relief), the number of cases
decreased, which was also observed during milestone 6 (lock-
down).
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Discussion

The present study evaluated the impact of the containment
measures on SARS-CoV-2 cases, positivity rates, growth rates and
hospitalization because of COVID-19 in Mozambique. The study
was based on official data reported by the MoH of Mozambique
assuming that any effective measure will have an impact 15 days
after it starts, with a reduction in contamination. The evolution of
curves and the comparison between the two-week periods around
the 7 milestones did not suggest any cause-and-effect relationship.

Using data from 27 countries to verify the efficacy of the official
containment measures for SARS-CoV-2, a similar approach was
used by others.? The authors did find that 15 days after the lock-
down, daily cases of COVID-19 and the growth factor of the disease
showed a declining trend which is different from the one reported
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Figure 2. Comparison between average positive cases between the 3 periods for each milestone; p values resulted from ANOVA.
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Figure 3. Comparison between average positivity rates between the 3 periods for each milestone; p-values resulted from ANOVA.
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in our study. However, although the growth rate declined after 15
days, it remained higher than 1, which means that the measures
were not effective in stopping the spread of SARS-CoV-2.

The search for the efficacy of the measures by the method used
in the present study is limited by the fact that the evaluation has
been made by looking at the measures without discriminating
between each specific measure. Although we did not find a rela-
tionship between the measures as a whole and the reduction of the
cases and hospitalization, there is no evidence to show what results
would have been found if any of those measures had not been
taken. Another limitation is that we did not evaluate the compli-
ance degree of the measures since we only considered the law and
not its practice. However, other studies have suggested that the num-
ber of persons using masks and increasing the washing of hands are
significant in Mozambique.*!! Considering these limitations, there
are aspects that must be considered. Firstly, the fact that the January
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2021 “wave” followed the great agglomeration and circulation
of people that is characteristic of the Christmas and New Year
period, with the huge migration of people from South Africa,
which leads to large social events and gatherings. However, in
June 2021, a higher magnitude “wave”, in a number of new cases
reported and deaths has been observed, which is a lower season for
events and circulation when compared with the month of January.
Some authors have suggested that it could be attributed to the cir-
culation of the Delta variant, which has been classified as more
transmissible.!?

The second observation is the fact that some lockdown periods
show higher incidence rates for all indicators than other relief peri-
ods. The comparison between the 3™ periods (37 and 4™ weeks after
the decrees) and the first two weeks after de decrees does not sug-
gest any relationship between the measures and the reduction of
the indicators. Although it may be recognized thatthere is consid-
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Figure 4. Comparison between average growth rates between the 3 periods for each milestone; p-values resulted from ANOVA.

BO

70

B0

50
40
30
20
NS P=0,02
10 5 5

0 0 0

D1 = Lockdown D2= 1st Relief

D3 = 2nd Lockdown D4 = Open Schools

P=0,001

73

P =0,002

D5 = 2nd Relief

D6 = 3rd Lockdown D7 = 3rd Relief

mP]l mP2 mP3

Figure 5. Comparison between the average of daily hospitalized patients between the 3 periods for each milestone; p-values resulted

from ANOVA.
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erable data error; it is presumable that the dimension error can be
negligible when the goal is to determine the evolution across time.

A third relevant finding is that the opening of the schools (mile-
stone 4), which had been closed for a year, did not cause any
increase in the number of cases, hospitalization or deaths. In fact,
after the reopening of the schools, the numbers decreased for all
indicators and only four months later, an increase was observed.
Moreover, in months like September to December 2020 and April to
June 2021, when cultural events and recreational and sports activ-
ities were allowed, there was a negative impact on the epidemio-
logical frame. The contribution of school closure to the control of
the COVID epidemic seems not to be demonstrated. For instance,
Vinner et al.’> performed a literature review and did not find any
evidence that maintains having schools open will improve the con-
trol of the epidemic. Others have claimed that despite the scientific
uncertainty about the topic, there is a large spectrum of disadvan-
tages affecting children when schools are open.'3-13 Our results do
not show any negative effect on the number of cases after schools
reopened. To note it is unknown how compliant containment mea-
sures rules which impair the estimation of the impact of the real
behavior in the variables observed in this study. It is known that
virus dissemination tends to be done by waves and therefore, there
are periods that are sensitive to a higher transmission rate than oth-
ers. In these periods, the containment measures are put in place
essentially to decrease the transmission rate but not its existence.
In this context, measures should be adjusted with the periods
where it is known to be susceptible to higher dissemination.

This is even more important when the containment measures
affect several aspects of social and economic life, which is the case
of the present pandemic measures. Thus, the search for an expla-
nation for the relationship between the measures and the positivity
rates, hospitalization and deaths is extremely important.

From our point of view, there are two hypotheses that can
guide topics in future research. First, the fact that in urban centers
in Mozambique, activities more prone to agglomeration remained
intact during the pandemic time observed. Agglomeration in pub-
lic transport, markets and official meetings did not change across
all the periods, although the use of masks was largely
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observed. The potential focus of contamination was permanent and
with the same characteristics in all seasons. Thus, one can hypoth-
esize the lack of a relationship between the measures and epidemi-
ological results, because the contamination focus was maintained
active and similar in all phases.

A second hypothesis relates to the demographic contact with
South Africa, where case numbers were much higher but with the
same patterns. The standardized pattern of the positive cases from
both countries per week plotted against time shows a very similar
behavior with a small delay for Mozambique data (Figure 6).
Testing those two hypotheses simultaneously could, eventually,
bring important information to establish a better balance between
the efficacy of the measures and the reduction of social and eco-
nomic impact of the measures.

Managing the pandemic is very complex and the bases to
establish the containment measures are far behind the scope of the
present study. However, the high impact of the containment mea-
sure requires an evaluation in such a way that one could reduce the
collateral effects and increase the prevention, which is particularly
important in low-income regions such as African countries.!¢"1? In
a country like Mozambique, where the infrastructures and
resources are very limited, creativity and contextualization must be
used, instead of mechanical copies of other social cultural and eco-
nomic realities. The justified fear and the large scope of scientific
unfamiliarity about SARS-CoV-2 may cause inefficient actions that
must be changed according to the practical and theoretical evi-
dence.

Conclusions

Using official data on the SARS-CoV-2 pandemic in
Mozambique, a relationship between the legal measures for the
control of the pandemic and the evolution of cases, growth rates
and hospitalization was not found. This conclusion is related to the
measures since it was not possible to determine the degree of effi-
cacy of each specific measure.

P=0,000

486

420
299
P= 0,000
201
116
I ‘1(

)
D4 = Open Schools D5 = 2nd Relief

WPl mP2 mP3

Figure 6. Standardized number of cases per day (z score) of Mozambique and South Africa across all the pandemic time (march 2020

to september 2021).
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