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ABSTRACT

Background: COVID-19 is a public health emergency with a huge morbidity and
mortality impact on the population, and rapid diagnostic testing is essential for
controlling the disease. The study evaluated the surveillance system for acute
respiratory infections in sentinel posts, Mozambique, from 01 June to 31 December
2021. Methods: We evaluated the surveillance system using the CDC’s Public Health
Surveillance Guidelines. Representativeness, acceptability, data quality and timeliness
were assessed in 30 sentinel posts in ten provinces of Mozambique, with the exception
of Maputo City. The data were analyzed and presented as proportions in text, graphs
and tables. Results: The surveillance system captured a large number of suspected
cases, totalling 21,238 across 10 provinces. The highest number of suspected cases was
registered in females 55% (11,668/21,238) and the 15-49 age group 43%
(9,082/21,238). The months with the highest number of cases were November 25%
(5,245/21,238) and August 18% (3,885/21,238). Of the 793 forms identified, 76% had
a closed result with the rapid antigen diagnostic test, implying unacceptability. The
completeness rate for age was 93%, COVID-19 vaccination status was 52%, and test
results was 76%; with an overall completeness rate of 74% denoting regular data
quality. Of the 42 interviewees, 69% (29/42) reported that the notification and
availability of data in the Laboratory Information Management System took less than
24 hours. Conclusion: The system was representative, with regular data quality but
lacked acceptability and timeliness. There is a need for training and sensitization of
professionals in properly completing forms and logbooks.
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Introduction

In March 2020, the World Health Organization
(WHO) characterized Coronavirus Disease 2019
(COVID-19) as a public health emergency of
international concern, caused by coronavirus
subtype 2 or severe acute respiratory syndrome
coronavirus 2  (SARS-CoV-2) [1]. WHO
recommends evaluating the rapid diagnostic antigen
test to obtain more evidence of its performance
during implementation, considering the prevalence
of each country or geographical region [2]. Due to
the increased reporting of COVID-19 cases in
African Union member states, WHO has modified
the definition of a suspected COVID-19 case to
include COVID-19 as an integral part of severe acute
respiratory infection and advises the testing of all
cases with severe acute respiratory infection [3].
Most Member States have sentinel surveillance
systems for influenza-associated diseases and severe
acute respiratory infection, including COVID-19 [3].

The active surveillance system for COVID-19 in
Mozambique began in March 2020 with three
sentinel posts for influenza and severe acute
respiratory infection surveillance in Maputo City [4].
In April, the system was gradually expanded and
now all provinces collect samples from the COVID-
19 active surveillance system, with a view to
increasing the detection of COVID-19 cases [4].
Until 31 March 2021, Mozambique saw an
exponential increase in confirmed cases and deaths
in January 2021. The average number of daily cases
was about four times higher than in the first wave
and had a total of 2,101.14 cases per million
inhabitants [5]. The majority of COVID-19 cases in
Mozambique were registered in Maputo City and
Province, with a total of 38,203 cases, corresponding
to 57% of the total cases [5]. The challenge posed to
the surveillance system for acute respiratory
infections in response to the ongoing global
pandemic of the novel corona virus, known as
SARS-CoV-2, requires reliable reporting of
suspected cases from sentinel centers to the
laboratory information management system for the
purpose of informing public health decision-making.
In order to ensure the reliability of this process, it is
imperative that case records in logbooks and case
notification forms are complete, up-to-date and
reliable, particularly in the context of the ongoing
pandemic. Incomplete reporting can have a negative
impact on registration, case reporting and health
surveillance activities, making it essential to carry
out studies on this issue. This evaluation aimed to

assess the surveillance system for acute respiratory
infections in sentinel posts in Mozambique, from 01
June to 31 December 2021.

Methods

Study design

This was a surveillance system evaluation using the
CDC’s Public Health Surveillance Guidelines 2001

[6].

Population and study period

The study population comprised all patients who
presented with a respiratory infection at the
designated sentinel clinics during the study period,
which ran from 1 June to 31 December 2021.

Acute respiratory infection surveillance system
case definitions

The case definition for severe acute respiratory
infections is an acute respiratory infection with a
documented history of fever or measured fever of
>38°C, cough and onset within the last 10 days. It
requires hospitalization [7]. The case definition for
influenza-like illness is an acute respiratory infection
accompanied by a measured fever of >38°C, cough
and onset within the last 10 days[7].

Study site

The evaluation was conducted in 30 sentinel posts in
ten provinces of Mozambique namely Maputo
Province, Inhambane, Gaza, Manica, Sofala,
Zambezia, Tete, Nampula, Niassa and Cabo
Delgado with the exception of Maputo City, as it is
the city in the country with the highest COVID-19
testing rate.

Data source

The data were collected using registry books and
notification sheets for suspected cases of acute
respiratory infections from the emergency services,
antiretroviral treatment service, adult triage,
pediatric triage, outpatient clinics and laboratory. In
addition, semi-structured interviews were conducted
with the focal points of the surveillance system from
1 June to 31 December 2021.

Sampling procedures

By January 2022, 62 sentinel sites had been
established in the country for the active surveillance
of acute respiratory infections. The present
evaluation was conducted in the ten provinces of
Mozambique, excluding Maputo City. In each



province, three health centers were selected as
sentinel sites for the active surveillance of acute
respiratory infections, resulting in a total of 30 health
facilities. The evaluation was conducted in ten
provinces due to the under-reporting of suspected
cases of acute respiratory infections. The month to
be evaluated at each sentinel site was selected at
random using Microsoft Excel. All the focal points
operating in the acute respiratory infection
surveillance system were interviewed.

Data analysis
The data was analyzed in Microsoft Excel 2010 and
presented as proportions.

Description of the surveillance system for acute
respiratory infections

In Mozambique, the surveillance system was
established in 2013 in response to the influenza virus,
and the same platform was utilised for the
expeditious response to the contemporary global
pandemic of severe acute respiratory syndrome
(SARS) caused by the new coronavirus (SARS-CoV-
2) [8].The objective of the sentinel surveillance
system is to monitor epidemiological trends,
seasonality and the circulation of influenza variants,
SARS-CoV-2, respiratory syncytial virus (RSV) and
other respiratory viruses [8]. The surveillance system
is guided by the guidelines established by WHO, and
its scope of application covers individuals of all age
groups, in both outpatient (Mild Acute Respiratory
Infections) and inpatient or observation (Severe
Acute Respiratory Infections) settings [8,9]. The
alerts generated by the acute respiratory infection
surveillance system are monitored in real time by the
National Health Institute’s Alert Observation
System, and the results are periodically released to
the public [8].The sentinel health units are currently
located in Maputo City, Maputo Province and
Sofala Province [8].

Notification of acute respiratory infections in
sentinel centers

Sentinel centers are responsible for the detection of
suspected cases of acute respiratory infection, for
which a case definition is used. All suspected cases
are then screened by the emergency services, the
antiretroviral treatment service, adult triage,
pediatric triage and outpatient consultation. The
focal points use case notification forms to record
patient data, and this information is also recorded in
the health unit’s log books. All suspected cases are

referred to and tested at the sentinel point laboratory,
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and the laboratory and the adult screening focal
points then compile the data collected from the
samples tested at the various services and
communicate it electronically via smartphones to the
National Health Institute’s Laboratory Information
Management System. The sentinel posts’
smartphones require Internet access to send the data
from the results of the analyzed samples to the
system, and all analysed samples must be notified to
the system within 24 hours.

Evaluated Attributes

An evaluation of the surveillance system was
conducted to ascertain its usefulness, with a focus on
four key attributes: quantitative analyses of data
quality and timeliness, as well as qualitative
descriptive analyses of representativeness and
acceptability. This evaluation will facilitate a more
profound comprehension of the system, allowing for
the formulation of recommendations to enhance its
performance and address the needs it proposes.
Consequently, this will result in benefits for the
system’s focal points and patients treated at the
provincial sentinel posts.

Representativeness: The proportion of suspected
cases of acute respiratory infections in the
population by person, place, and time was verified.
This attribute looked at the surveillance system’s
ability to identify suspected cases of acute respiratory
infections by age group, sex, province, and the
period under analysis (the months from 1 June to 31
December 2021). If the surveillance system was able
to describe the disease in the 10 provinces of
Mozambique, with an emphasis on age, gender,
place and period, it would be representative [10].

Acceptability: For acceptability, the completeness
of the notification forms for cases closed with the
result of the rapid antigen diagnostic test was
assessed. It was determined that a completeness rate
of >80% would be considered acceptable, while a
rate of <80% would be considered unacceptable [11].

Data quality: The quality of the data was analyzed
in terms of the completeness of the data for these
three study variables: age, COVID-19 vaccination
status and result of the rapid antigen diagnostic test,
as these are extremely important variables for the
acute respiratory infection surveillance system. A
proportion of forms with completeness greater than



or equal to (>) 90% was considered excellent, 70% to
89% regular, and less than (<) 70% poor [12].

Timeliness: In this study, timeliness was assessed
through interviews with 42 focal points responsible
for the surveillance system for acute respiratory
infections at each sentinel post in Mozambique’s 10
provinces. The focal points were asked about their
knowledge of the time interval between notification
of cases by the sentinel post and the availability of
data in the laboratory information management
system. The response time was classified as timely
(<24 hours and response rate >80%) or untimely
(response time >24 hours and response rate <80%)
[3,13].

Ethical consideration

This was a public health emergency that required an
immediate assessment using rapid diagnostic tests
for the SARVS-COV-2 antigen, which are first-line
tests in response to the COVID-19 problem in
Mozambique. Therefore, no formal ethical approval
was sought. However, the evaluation and
implementation was monitored and authorized by
the Instituto Nacional de Saude, in consultation with
the Directorate of Provincial Health Services. The
participants interviewed gave their informed
consent.

Results

The surveillance system recorded 21,238 suspected
acute respiratory infection cases across ten
provinces, and of these, 33% (7,075/21,238) were
tested for COVID-19 and 25% (1,769/7,075) were
positive for COVID-19.

Description of the system’s attributes

Representativeness: Suspected cases of acute
respiratory infections were analyzed by person,
place, and time. The majority of suspected cases of
acute respiratory infections were female, 55%
(11,668/21,238). The age group with the highest
number of cases was 15-59 years 43% (9,082/21,238)
followed by children aged 0-4 years 29%
(6,196/21,239) (Table 1). Nampula province
recorded 21% (4,455/21,238) of suspected cases of
acute respiratory infections, followed by Gaza and
Tete with 14% (2,924/21,238) and 13%
(2,856/21,238) respectively, encompassing all the
provinces under study (Figure 1). Cases of acute
respiratory infections were reported in the 10
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provinces of Mozambique from June to December
2021, with the highest number of suspected cases of
acute respiratory infections in the months of
November with 25% (5,245/21,238) and August
18% (3,885/21,238) (Figure 2). The acute
respiratory infection system was able to describe the
disease in the 10 provinces of Mozambique, with an
emphasis on age, gender, place and period, so it was
considered representative.

Acceptability: In terms of data acceptability and
quality, the completeness of the data on the
notification forms for suspected cases of acute
respiratory infections in the 10 provinces of
Mozambique was assessed. In order to assess these
two attributes, a random sample of 30 case
notification forms was selected, under the
assumption that the total number of existing forms at
the sentinel posts is unknown. In each province, 90
forms were evaluated, resulting in a total of 900
notification forms across the 10 provinces. Each
sentinel site was to evaluate 30 forms. Due to the
unavailability of 11.9% (107) of the forms at the
sentinel posts in the provinces of Inhambane (01),
Manica (30), Niassa (08), Sofala (32), Tete (23) and
Zambézia (13), only 88.1% (793) of the forms were
evaluated.

Of'the 793 forms identified in the 10 provinces under
analysis, 76% (601/793) of these suspected cases of
acute respiratory infections/COVID-19 had rapid
diagnostic antigen test closed with positive and
negative results. The six provinces that closed with a
rapid diagnostic antigen test result greater than or
equal to (> ) 80% were Niassa 82% (67/82),
Nampula 95% (86/90), Manica 100% (60/60), Tete
89% (60/67), Inhambane 91% (81/89) and Maputo
Province 90% (81/90). The provinces that closed
with a rapid diagnostic antigen test result of less than
(<) 80 percent were Cabo Delgado, Zambezia,
Sofala and Gaza. The system was classified as not
acceptable with 76% (601/793).

Data quality: The completeness of data on the three
variables of interest: age, COVID-19 vaccination
status, and rapid diagnostic antigen test result was
checked on the 793 case notification forms. In all the
provinces assessed, the completeness of the age
variable on the form was excellent at 93% (735/793).
Cabo Delgado province had 100% (90/90)
completeness of the age variable and Maputo
province had 65% (56/90) poor completeness. The
completeness of the COVID-19 vaccination status



variable across all provinces was poor at 52%
(412/793). The seven provinces in Mozambique
with completeness below 70% were Maputo
Province, Cabo Delgado, Zambezia, Sofala,
Nampula, Tete, and Niassa (Table 2). The
completeness of the disease confirmation variable
across all provinces was 76% and was classified as
regular. The provinces of Cabo Delgado, Zambezia
and Sofala had completeness below 70% in the rapid
diagnostic antigen test result variable. The
completeness of the three variables studied was 74%
in the 10 provinces analyzed and data quality of the
system was classified as regular.

Timeliness: Forty-two focal points operating in the
acute respiratory infection/COVID-19 surveillance
system were interviewed about the time between
case notification and data being made available in
the Laboratory Information Management System,
and of these, 69% (29/42) of the professionals
reported that case data is notified, entered and made
available in a period ofless than or equal to 24 hours.
The response rate was 69%. The operational
capacity regarding the notification of suspected cases
of acute respiratory infections/COVID-19 was
considered not to be timely.

Discussion

Representativeness

Updating the COVID-19 case definition improved
case reporting across all provinces in Mozambique,
making notification mandatory in the acute
respiratory infection surveillance system. A similar
study carried out in Brazil classified the severe acute
respiratory syndrome surveillance system as
representative, as it was able to notify cases
throughout Brazil over the period analyzed [10].
During this period, it was observed that despite the
detection of suspected cases of acute respiratory
infection at sentinel posts, laboratory support
continues to be a challenge for the surveillance
system in Mozambique. This is because some
provinces did not have sentinel posts for detecting
suspected cases, which may have influenced the low
testing and reporting of cases in the system. In this
context, it was also observed that of the ten provinces
that reported suspected cases of acute respiratory
infection/Covid-19, only one province had a higher
record of suspected cases compared to the other
provinces. A similar study published in Brazil
reported that the availability of diagnostic kits for
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COVID-19 continues to be a global problem, which
has had a huge impact on disease surveillance
actions, as the scarcity of this resource jeopardizes
knowledge of the dynamics of transmission in the
population and the definition of criteria for
determining suspected cases and deaths from
COVID-19 [14]. However, the actual number of
cases is likely to be significantly higher, given the
weak health system, as well as its limited coverage
beyond Mozambique’s urban and peri-urban areas
[15]. In the months of November and August, there
were more cases of acute respiratory infections
/COVID-19, which coincided with the cold season,
contributing to the transmissibility of the SARS-
COV-2 virus and respiratory infections. A study
carried out in Angola revealed a higher number of
cases of severe respiratory infections and the
behavior of the disease in the endemic corridor
between the months of April and August in the
provinces of Benguela, Huambo, Kwanza Norte,
while Moxico, Namibe, and Uige occur between the
months of June and November [16]. Although the
epidemic waves in some regions occurred mainly in
colder periods (a possible seasonal pattern), the
existing evidence indicates that the waves were the
result of the degree of pathogenicity and
transmissibility of the emerging and circulating
SARS-CoV-2 variants and an increase in case
registrations in the colder periods of the year,
between March and August (the coldest period of the
year) [10,17].

Acceptability

The acute respiratory infections /COVID-19
surveillance system has not been acceptable, despite
the strategies adopted for surveillance; the detection
of suspected cases is still a challenge. The
insufficiency and lack of case notification forms may
have influenced the under-reporting or under-
recording of acute respiratory infections/COVID-19
cases in some sentinel posts or provinces.

Data quality

The selection of variables was predicated on three
criteria: age, the status of the patient’s vaccination
against the novel coronavirus, and the result of a
rapid diagnostic antigen test. These variables were
deemed essential in providing a comprehensive
overview of the care provided to patients with acute
respiratory infections (ARI). These fields facilitate
the assessment of whether the healthcare provided to
the individual, with the appropriate sample



collection and vaccination status, was carried out
properly and with quality. Consequently, they are
important variables to complete in each case.

In all the provinces assessed, the completeness of the
age variable on the form was excellent. Age with
excellent completeness contributes to good
representativeness, which makes the data evaluated
more reliable and qualified. The completeness of the
COVID-19 vaccination status variable across all
provinces was poor. The variable relative to the
history was showed that completeness was ‘poor’
and ‘very poor’ in the databases of regional and
national data [18]. Another study conducted in
Brazil found better outcomes among people who
acquired COVID-19 when recently vaccinated
against influenza[18]. Research has demonstrated
that individuals who have recently received the
influenza vaccination are more likely to survive the
novel severe acute respiratory syndrome and less
likely to require intensive care oOr respiratory
assistance [19]. It is recommended that large-scale
promotional initiatives be implemented to enhance
the uptake of influenza vaccines, particularly among
high-risk demographics with a high probability of
severe SARS-CoV-2 infections [19].

The completeness of the disease confirmation
variable across all provinces was regular. The
confirmation criterion exhibited regular
completeness [20]. Viral Watch specimen collection
also exhibits a rapid decline outside the regular
influenza season [21]. Absent a systematic data
collection framework, the number of specimens
collected may be reflective of the participation rates
of sentinel sites as opposed to the true intensity of
influenza transmission, thereby impeding the
establishment of reliable baseline levels of activity
[21]. The completeness of the data was considered
regular on the forms, which may have influenced the
underutilization or lack of case notification forms in
the health services of sentinel posts or provinces. The
completeness of the disease confirmation variable
was 16 percent, with data quality classified as regular
[20]. The presence of inconclusive cases, for which
it was not possible to rule out or confirm the illness,
may occur due to insufficient data, fields in the form
left blank or filled inappropriately, or still due to the
failure to collect samples for the performance of
diagnostic tests [20].
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Timeliness

The delay in case identification by professionals can
lead to late dissemination of information, which can
make it impossible to adequately adopt measures to
prevent and control the disease in the community.
The operational capacity of the system to timely
notify suspected cases of acute respiratory infections
/COVID-19 is a challenge in the provinces under
analysis. Delays at any stage of the system lead to
delays in disseminating the information analyzed,
preventing the population and health professionals
from having the information they need for timely
and efficient action [22]. A study carried out in Belo
Horizonte, Brazil, revealed that despite the strategies
adopted by epidemiological surveillance to tackle
COVID-19, using various sources of information to
monitor the dynamics of the disease’s transmission,
the timeliness of detecting COVID-19 cases is still a
problem to be tackled [14]. Information and
communication about the limiting aspects and the
interpretation of the tests by professionals are
essential if the population is not to have a low
perception of the risk of transmission [1]. A low level
of timeliness greatly increases the chances of
uncontrolled community spread of the disease, since
surveillance will detect viral circulation late [14].

Usefulness

The utility of the ARI surveillance system was
assessed in terms of its ability to accomplish the
established objectives. It was observed that the
surveillance system had the capacity to monitor
respiratory viruses, identify the age groups most
susceptible to developing ARI, demonstrate the
distribution and trend of cases over the study period,
and identify the provinces most affected. The system
was also able to identify cases by clinical-
epidemiological criteria. Consequently, the ARI
surveillance system was able to achieve the
protocol’s objectives of monitoring epidemiological
trends, seasonality, and the circulation of virus
variants. The system was found to be useful.

Limitation

There was a shortage of 11.9% (107/900) case
notification forms at some sentinel posts in the
provinces under analysis. The late implementation
of the surveillance system at Manica District
Hospital in Manica province influenced the
unavailability of forms during the period under
analysis.



Conclusion

The system was representative with regular
completeness but lacked acceptability and
timeliness. Immediate training programs for health
professionals are essential to improve data accuracy,
enhance surveillance efficiency, and strengthen
Mozambique’s response to future outbreaks. The
implementation of ARI  surveillance in
Mozambique’s ten provinces enabled a rapid
response to the emergency posed by the new
coronavirus (SARS-CoV-2). We recommended that
surveillance focal points be sensitized to ensure that
the forms are filled in properly and completely; that
technical support visits be intensified and that the
availability of forms be guaranteed to avoid ruptures
and consequent underreporting of acute respiratory
infections /COVID-19 cases.

What is already known about the topic
e All suspected cases of severe acute
respiratory infections must be screened for
COVID-19 and fill in the case notification
form completely and appropriately.
e The rapid antigen diagnostic test is essential
for testing suspected COVID-19 cases.

‘What this study adds

¢ Updating the COVID-19 case definition to
consider it a severe acute respiratory
infection has  contributed to  the
representativeness of the system.

e Improvement in the complete and
appropriate filling out of the case notification
form.
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Table 1: Distribution of suspected cases of acute respiratory infections by age group and sex in the 10
provinces of Mozambique, June to December 2021 (N=21,238)

Variables Suspected Cases n %
0-4 6,196 29
5-14 4,571 22
15-49 9,082 43

Age group 50-59 0 0
>60 839 3
Without age 550 3
Male 9,570 45

Sex
Female 11,668 55
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Table 2: Data quality — Completeness of the surveillance system for acute respiratory infections at sentinel posts in the
10 provinces of Mozambique, from June to December 2021

. Evaluated Agen co . _.19 R.apld an.tlgen Completeness of 3
Province Forms n (%) vaccination status diagnostic test variables
n (%) result n (%)

Cabo 90 90 (100) |54 (60) 37 (41) 67%
Delgado ?
Gaza 90 89 (99) 80 (89) 67 (74) 87%
Inhambane 89 88 (99) 65 (73) 81 (91) 88%
Manica 60 59 (98) 45 (75) 60 (100) 91%
Maputo 0
Provincia 90 56 (65) 55(61) 81 (90) 72%
Nampula 90 74 (82) 27 (30) 86 (95) 69%
Niassa 82 81 (99) 6(7) 69 (84) 63%
Sofala 58 58 (100) 24 (41) 25 (43) 61%
Tete 67 64 (95) 12 (18) 60 (85) 66%
Zambezia 77 76 (99) 44 (57) 35 (45) 67%
Total 793 735 (93) 412 (52) 601 (76) 74%

Score: 0 to 100%

Classification: Excellent: >90%, Regular: 70 — 89%, Poor: <70%
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Figure 1: Distribution of suspected cases of acute respiratory infections in the 10 provinces of Mozambique,
from June to December 2021
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Figure 2: Distribution of suspected cases of acute respiratory infections by month in the 10 provinces of
Mozambique, from June to December 2021
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