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ABSTRACT
Introduction  Monitoring the SARS-CoV-2 pandemic in 
low-resource countries such as Malawi requires cost-
effective surveillance strategies. This study explored the 
potential utility of phone-based syndromic surveillance in 
terms of its reach, monitoring trends in reported SARS-
CoV-2-like/influenza-like symptoms (CLS/ILS), SARS-CoV-2 
testing and mortality.
Methods  Mobile phone-based interviews were conducted 
between 1 July 2020 and 30 April 2022, using a structured 
questionnaire. Randomly digital dialled numbers were 
used to reach individuals aged ≥18 years who spoke 
Chichewa or English. Verbal consent was obtained, and 
trained research assistants with clinical and nursing 
backgrounds collected information on age, sex, region 
of residence, reported CLS/ILS in the preceding 2 weeks, 
SARS-CoV-2 testing and history of household illness and 
death. Data were captured on tablets using the Open Data 
Kit database. We performed a descriptive analysis and 
presented the frequencies and proportions with graphical 
representations over time.
Findings  Among 356 525 active phone numbers, 138 751 
(38.9%) answered calls, of which 104 360 (75.2%) were 
eligible, 101 617 (97.4%) consented to participate, and 
100 160 (98.6%) completed the interview. Most survey 
respondents were aged 25–54 years (72.7%) and male 
(65.1%). The regional distribution of the respondents 
mirrored the regional population distribution, with 45% 
(44%) in the southern region, 41% (43%) in the central 
region and 14% (13%) in the northern region. The reported 
SARS-CoV2 positivity rate was 11.5% (107/934). Of the 
7298 patients who reported CLS/ILS, 934 (12.8%) reported 
having undergone COVID-19 testing. Of the reported 
household deaths, 47.2% (982 individuals) experienced 
CLS/ILS 2 weeks before their death.
Conclusion  Telephonic surveillance indicated that the 
number of SARS-CoV-2 cases was at least twice as high 
as the number of confirmed cases in Malawi. Our findings 
also suggest a substantial under-reporting of SARS-CoV-
2-related deaths. Telephonic surveillance has proven 
feasible in Malawi, achieving the ability to characterise 
SARS-CoV-2 morbidity and mortality trends in low-
resource settings.

INTRODUCTION
In December 2019, SARS-CoV-2 was first iden-
tified in Wuhan, China.1 It spread rapidly 
worldwide, causing significant morbidity 
and mortality during the COVID-19 (SARS-
CoV-2).1–3 The WHO declared SARS-CoV-2 
a pandemic on 11 March 2020, with over 
118 000 cases reported in 114 countries.4 In 
Malawi, the first cases of SARS-CoV-2 were 
identified in April 20205; by June 2020, the 
country faced an initial wave of a substantial 

WHAT IS ALREADY KNOWN ON THIS TOPIC
	⇒ Before this study, traditional surveillance methods 
for SARS-CoV-2 in low-resource settings, such 
as Malawi, faced significant challenges owing to 
limited resources and access to health facilities, 
which hindered effective monitoring and response 
strategies.

WHAT THIS STUDY ADDS
	⇒ This study introduced and evaluated a mobile phone-
based syndromic surveillance system in Malawi, 
effectively identifying higher rates of SARS-CoV-2 
cases and substantial under-reporting of COVID-19-
related deaths compared with official statistics. The 
system detected trends in COVID-19-like symptoms, 
testing rates and mortality, thereby offering insights 
into the actual disease burden.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

	⇒ The study highlights the potential of telephon-
ic surveillance as a feasible and valuable tool for 
monitoring and responding to infectious diseas-
es, particularly in resource-limited settings. This 
emphasises the need for enhanced surveillance 
strategies, accurate reporting and improved public 
health response systems to better understand and 
mitigate the impact of infectious diseases, such as 
SARS-CoV-2.
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number of cases.6 Given the limited resources of low-
income countries such as Malawi7 and limited access 
to health facilities, especially in rural areas, traditional 
surveillance activities such as widespread testing and 
contact tracing face significant challenges.8 Thus, there 
is an urgent need to develop a cost-effective surveillance 
strategy to monitor the progression of SARS-CoV-2 infec-
tion and provide an effective public health response.

We implemented a mobile telephone-based 
syndromic surveillance system to monitor SARS-CoV-
2-related symptoms and mortality trends. This system 
aims to overcome the limitations of traditional surveil-
lance methods, such as under-reporting/ascertain-
ment, lack of timeliness and completeness of data9 
and provide timely and reliable data for decision-
making. By leveraging mobile phone technology, 
we sought to reach a large population quickly and 
efficiently by collecting information on SARS-CoV-
2-like/influenza-like symptoms (CLS/ILS), SARS-
CoV-2 testing and mortality. A mobile phone-based 
syndromic surveillance system for acute public health 
events has shown that the timeliness and efficiency of 
public health surveillance could be improved using 
this approach.10 11

In this study, we evaluated our telephone-based 
surveillance utility in monitoring the COVID-19 
pandemic by analysing the number of respon-
dents and trends in reported CLS/ILS, SARS-CoV-2 
testing and mortality. By assessing the effectiveness 
and reach of this innovative surveillance system, we 
aimed to provide insights into its practical value for 
monitoring the SARS-Cov-2 pandemic and future 
pandemics in resource-limited settings. The findings 
of this study have important implications for public 
health planning and response efforts and contribute 
to the global knowledge base for effective surveil-
lance strategies during infectious disease outbreaks.

METHODOLOGY
Study design and sampling
The syndromic surveillance system has been previ-
ously described.11 In summary, we conducted a 
mobile phone-based survey of the general popula-
tion of Malawi from July to November 2020 and from 
April 2021 to March 2022. Adults aged ≥18 years 
were eligible for inclusion if they resided in Malawi, 
had access to a mobile phone, could communicate 
in either English or Chichewa and provided verbal 
consent to participate in a structured phone inter-
view conducted by a trained nurse or a clinician. 
We employed a computer-based random digit dial-
ling (RDD) technique to generate random mobile 
phone numbers based on the 10-digit structure 
used by Malawi’s primary mobile companies. RDD 
is a method used in telephone survey sampling to 
select random phone numbers from a database of 
all possible phone numbers. These phone numbers 

are typically generated electronically using computer 
algorithms to ensure randomness.10 11 Phone numbers 
were dialled up to three times on the same day at 
different times and were considered non-responsive 
if there was no answer. In cases where the participant 
answered but was busy during the call, the inter-
viewers arranged an alternate time, as suggested by 
the participant. We anticipated reaching at least 2000 
respondents per week, anticipating a 10% refusal 
rate. The estimated sample size allowed for the esti-
mation of weekly proportions/rates of the outcomes 
of interest, ensuring a precision of 2.3% in estimating 
the prevalence of suspected cases of SARS-CoV-2.10

The survey included various questions, including age, 
sex, region of residence, the presence of CLS/ILS within 
the preceding 2 weeks, SARS-CoV-2 testing history, and 
details of household illness and death (online supple-
mental file 1). Respondents were asked whether any 
deaths occurred in their households between 1 January 
2020, and the date of the survey respondent interview. 
If there was a death, respondents were further ques-
tioned about whether the deceased had exhibited CLS/
ILS or had undergone SARS-CoV-2 testing. In our study, 
we defined a household as a group of people living in 
the same residence or on the same roof (online supple-
mental file 1).

Data collection and analysis
Interview data were captured using tablets with the Open 
Data Kit V.2021.2.3 database platform, which is a free and 
open-source set of software tools for collecting, managing 
and using data in resource-constrained environments. 
The collected data were securely transmitted via a virtual 
private network and stored in a Microsoft SQL server 
database with stringent security measures. The data entry 
forms incorporated internal consistency checks and logic 
validations and were then exported for analysis using 
Stata V.16. Suspected SARS-CoV-2 cases were estimated 
based on the reported signs and symptoms using the case 
definition by the Malawi Ministry of Health (MOH)[i].12

We used STATA V.15 to perform descriptive analysis. 
Age and sex distributions from the survey were visually 
compared with the corresponding proportions obtained 
from the Malawi 2018 Population and Housing Census 
Main Report.12 To assess trends over time, we calculated 
the proportion of suspected SARS-CoV-2 cases from 
the survey (the number of SARS-CoV-2 suspected cases 
divided by the number of consented participants per 
epidemiological week) and the proportion of officially 
confirmed SARS-CoV-2 cases (the number of positive 
tests divided by the number of tests conducted per epide-
miological week) from 1 January 2020 to 30 April 2022. 

i Suspected SARS-CoV-2 cases: were defined Individuals with acute 
respiratory illness (fever and at least one sign or symptom of respira-
tory disease, such as cough or shortness of breath)1 were classified as 
suspected cases of COVID-19.
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The monthly proportion of reported household deaths 
was calculated using the following formula.

	
‍percentage =

{
Number of reported household deaths in that month(

Total number of respondents−Number of respondents interviewed in the prevous month
) ∗ 100

}

‍
�

This proportion was then compared with the monthly 
number of registered deaths obtained from the MOH 
Electronic Medical Record System (EMRS) from January 
2020 to April 2022. Additionally, the number of MOH-
confirmed SARS-CoV-2 deaths was obtained and reported 
separately from the overall number of registered deaths.

Patient and public involvement
The research question and outcome measures for this 
survey on monitoring the SARS-CoV-2 pandemic in Mala-
wi’s low-resource context were shaped by insights gained 
from community members’ experiences and priori-
ties through radio channels. While respondents were 
not directly involved in study design due to logistical 
constraints, community leaders and healthcare providers 
contributed to crafting culturally sensitive and acces-
sible methodologies. Throughout the study, community 
engagement remained central, facilitated by local health-
care workers and leaders, ensuring widespread dissem-
ination of information and encouraging participation. 
The results of the study will be shared through diverse 
channels accessible to participants and the wider commu-
nity, including community meetings, radio broadcasts 
and informational materials, to inform both local stake-
holders and broader public health strategies.

RESULTS
Enrolment
From July 2020 to April 2022, 527 278 unique calls were 
made to the general population as part of the survey. 
Approximately 67.6% (n=3 56 525) of calls reached 
active phone lines. Among the reached lines, approxi-
mately 38.9% (n=1 38 751) of the calls were answered by 
individuals. Of the respondents, 104 360 (75.2%) were 
aged ≥18 years and were eligible for the survey. Among 
the eligible respondents, 98.6% (n=1 01 617) consented 
to participate in the structured phone interview and 

99.0% (n=1 00 160) completed the interviews. The survey 
completion rate was 28.1% (100 160/356 525).

Demographic distribution of respondents
This manuscript presents the demographic distribu-
tion of the participants according to age group and 
sex. A total of 101 277 individuals participated in this 
study, with varying representations across age cate-
gories. Among participants aged 18–24 years, 11 221 
(17.0%) were male and 8096 (22.9%) were female. In 
the 25–34 age group, 20 309 (30.8%) were male and 
12 175 (34.5%) were female. Participants aged 35–44 
years included 17 914 (27.2%) males and 8660 (24.5%) 
females. Among individuals aged 45–54 years, 10 627 
(16.1%) were male and 4183 (11.8%) were female. In 
the 55–64 age group, 3697 (5.6%) were male and 1486 
(4.2%) were female. The oldest age group, 65 years and 
above, comprised 2192 (3.3%) males and 717 (2.0%) 
females. Overall, male participants accounted for 65.1% 
of the total, whereas female participants constituted 
34.9%.

Figure 1 illustrates the proportions of the population 
distributed by age group and sex, comparing the survey 
results with corresponding data from the population 
census. Notably, a higher percentage of survey respon-
dents was found in the 25–54 age group compared with 
the overall distribution in the Malawi population. Further-
more, the survey sample displayed a higher proportion of 
males than females.

The reported regional distribution of respondents was 
consistent with the regional census results. The distribu-
tion of respondents by region was 44.9% in the southern 
region, 40.9% in the central region and 14.2% in the 
northern region, compared with census estimates of 
44.1%, 42.8% and 13.0%, respectively.

In figure 1, we compare the demographic distribution 
of respondents in syndromic surveillance with the 2018 
National Census.13 Notably, the age group 18–24 exhibits 
fewer respondents in syndromic surveillance compared 
with the majority representation in the census data. Addi-
tionally, our surveillance data displayed variance by sex, 
in contrast to the census data, which demonstrated a 
pyramid-shaped distribution with nearly equal represen-
tation of males and females.

Figure 1  Age and sex distribution of survey respondents and Malawi population.
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Reported CLS/ILS signs and symptoms
Among males, fever was reported by 63.3% of respond-
ents while cough was prevalent in 72.0% of cases. Head-
ache was reported by 24.4% of the respondents, and 
muscle aches were reported by 23.7%. A runny nose 
was noted in 41.0% of the cases. Suspected SARS-CoV-2 
cases accounted for 17.8% of the reported cases in males 
(table 1).

Across the age groups, the prevalence of fever, cough, 
headache, muscle ache and runny nose generally followed 
a consistent pattern. Suspected SARS-CoV-2 cases varied 
across age groups, with the highest percentage observed 
in the 35–44 age group (18.3%). Among females, fever 
was reported by 65.1% of respondents, and cough was 
prevalent in 75.9% of cases. Headache was reported 
by 26.4% of the respondents, and muscle aches were 
reported by 25.7%. A runny nose was noted in 40.5% 
of the cases. Suspected SARS-CoV-2 cases accounted 
for 17.3% of reported cases among females. Similar to 
males, the prevalence of symptoms generally followed 
a consistent pattern across age groups among females. 
The number of suspected SARS-CoV-2 cases varied across 

age groups, with the highest percentage observed in the 
35–44 age group (17.4%) (table 1).

When considering both sexes combined, fever was 
reported by 63.9% of respondents and cough was preva-
lent in 73.3% of cases. Headache was reported by 25.0% 
of the respondents, with a muscle ache in 24.4%. A 
runny nose was noted in 40.8% of the cases. Suspected 
SARS-CoV-2 accounted for 17.7% of the reported cases. 
Overall, the prevalence of symptoms remained consistent 
across the age groups when both sexes were combined. 
Suspected SARS-CoV-2 cases varied across age groups, 
with the highest percentage observed in the 35–44 age 
group (18.0%) (table 1).

Trends in surveillance of SARS-CoV-2 suspected cases
Figure 2 presents suspected SARS-CoV-2 cases identi-
fied through syndromic surveillance compared with 
confirmed SARS-CoV-2 cases reported in the Malawi 
National Data from the Public Health Institute of 
Malawi (PHIM).13 In general, the surveillance trends 
in suspected cases mirrored the trend in confirmed 
cases, indicating a decline in cases after a June 2020 

Table 1  Percentage of signs and symptoms by sex and age among respondents reporting selected CLS/ILS and Suspected 
SARS-CoV-2 cases

Selected CLS/ILS signs and symptoms

Age group 
(years) Fever n (%) Cough n (%) Headache n (%)

Muscle ache n 
(%)

Runny nose n 
(%)

Suspected 
COVID-19 
case* n (%)

Male (total) 2892 (63.3) 3291 (72.0) 1113 (24.4) 1085 (23.7) 1871 (41.0) 859 (17.8)

 � 18–24 434 (61.9) 491 (70.0) 141 (20.1) 147 (21.0) 290 (41.9) 147 (19.4)

 � 25–34 969 (64.6) 1067 (71.1) 378 (25.2) 334 (22.3) 603 (40.2) 285 (18.1)

 � 35–44 790 (64.2) 881 (71.6) 315 (25.6) 330 (26.8) 545 (44.3) 234 (18.3)

 � 45–54 462 (62.9) 525 (71.4) 193 (26.3) 181 (24.6) 288 (39.2) 125 (16.2)

 � 55–64 164 (62.2) 211 (79.9) 58 (22.0) 58 (22.0) 98 (37.1) 46 (16.9)

 � 65+ 73 (52.5) 116 (83.5) 28 (20.1) 35 (25.2) 47 (33.8) 22 (13.6)

Female (total) 1510 (65.1) 1762 (75.9) 612 (26.4) 597 (25.7) 940 (40.5) 425 (17.3)

 � 18–24 314 (63.6) 361 (73.1) 117 (23.7) 107 (21.7) 182 (36.8) 99 (18.8)

 � 25–34 517 (67.6) 565 (73.9) 208 (27.2) 200 (26.1) 323 (42.2) 134 (16.4)

 � 35–44 399 (66.1) 467 (77.3) 163 (27.0) 183 (30.3) 247 (40.9) 109 (17.4)

 � 45–54 193 (62.3) 250 (80.7) 82 (26.5) 77 (24.8) 123 (39.7) 54 (16.4)

 � 55–64 65 (61.3) 83 (78.3) 33 (31.1) 24 (22.6) 50 (47.2) 23 (20.4)

 � 65+ 22 (53.7) 36 (87.8) 9 (21.9) 6 (14.6) 15 (36.6) 6 (12.8)

Total 4402 (63.9) 5053 (73.3) 1725 (25.0) 1682 (24.4) 2811 (40.8) 1284 (17.7)

 � 18–24 748 (62.6) 852 (71.3) 258 (21.6) 254 (21.2) 472 (39.8) 246 (19.1)

 � 25–34 1486 (65.6) 1632 (72.0) 586 (25.9) 534 (23.6) 926 (40.9) 419 (17.5)

 � 35–44 1189 (64.8) 1348 (73.5) 478 (26.1) 513 (28.0) 792 (43.2) 343 (18.0)

 � 45–54 655 (62.7) 775 (74.2) 275 (26.3) 258 (24.7) 411 (39.3) 179 (16.3)

 � 55–64 229 (61.9) 294 (79.5) 91 (24.6) 82 (22.2) 148 (40.0) 69 (17.9)

 � 65+ 95 (52.5) 152 (84.0) 37 (20.4) 41 (22.7) 62 (34.3) 28 (13.4)

*Suspected COVID-19 cases were defined by the MOH as having fever plus at least one sign or symptom of respiratory disease.
CLS/ILS, SARS-CoV-2-like/influenza-like symptoms; MOH, Ministry of Health.
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peak when telephone surveillance started in July, and 
an increase in cases with what became the fourth 
wave in December 2021. During the data collection 
period, we experienced data collection interruptions 
at the selected time points due to protocol amend-
ments in 2020, week 50 to 2021, week 7, 2021 and 
week 51, 2022 week 1, as observed in figure 2.

Of 7298 respondents who reported experiencing CLS/
ILS, 12.8% (n=934) reported undergoing SARS-CoV-2 
testing. Among them, 12.1% (581 of 2460) were male and 
14.3% (353 of 4818) were female. Among those tested, 
11.5% (107 of 934) tested positive for SARS-CoV-2. It is 
important to note that respondents awaiting test results 
were not included in these findings.

Reported household deaths
Survey respondents reported 2080 household 
deaths while the total national registered deaths in 
nationally registered deaths were 42 974, and of the 
reported deaths, 1093 (52.5%) in the survey and 
26 099 (60.7%) in the EMRS were in males. Approx-
imately one-third of the reported deaths (31.3%) in 
the survey and approximately a quarter (25.6%) in 
the EMRS occurred in individuals aged ≥65 years. 
Among the female deaths, 34.3% (n=339) in the 
survey vs 25.9% (n=4377) in the EMRS were aged 
≥65 years, whereas among the male deaths, 28.6% 
(n=313) vs 25.4 (n=6628) were aged ≥65 years. We also 
noted varying distributions of deaths in all other age 
groups (0–4, 5–14, 15–34, 35–49 and 50–64) between 
the reported survey-reported household deaths and 
EMRS nationally registered deaths in 2022 (table 2).

Among the reported household deaths in the survey, 
982 (47.2%) of the deceased household members were 
reported to have experienced CLS/ILS in the 2 weeks 
preceding their death (table  2). Of these individuals, 
411/982 (41.9%) were tested for SARS-CoV-2, with 34.1% 
(140/411) reported to have tested positive.

Figure 3 compares the proportion of surveillance-
reported household deaths based on the date of death 
with confirmed COVID-19 deaths from 1 January 
2020 to 30 April 2022, as well as nationally regis-
tered deaths during the same period. The pattern 
of household deaths closely aligns with confirmed 
SARS-CoV-2 deaths from the Public Health Institute 
of Malawi (PHIM),13 except from January to April 
2020. Furthermore, the nationally reported all-cause-
specific mortality largely approximates the pattern 
of confirmed SARS-CoV-2 deaths, with notable peaks 
observed in July 2020, January 2021, and July and 
August 2021.

DISCUSSION
This study shows that telephone syndromic surveil-
lance is valuable for identifying the trends and 
peak phases of SARS-CoV-2 cases and deaths. Our 
survey yielded three key findings. The remote survey 
conducted via telephone successfully gathered 
essential data on the SARS-CoV-2 pandemic while 
adhering to social distancing guidelines. Second, the 
telephonic surveillance system effectively detected 
and characterised the second, third and fourth waves 
of SARS-CoV-2 infection by identifying increases 

Figure 2  Proportion of suspected cases (syndromic surveillance) compared with the proportion of confirmed cases (national 
data): July 2020–April 2022.
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in self-reported CLS/ILS and trends in household 
deaths. Finally, a substantial proportion of reported 
household deaths exhibited CLS/ILS before death, 
indicating the potential under-reporting of SARS-
CoV-2-related deaths.

We achieved a completion rate of 28% among active 
phone numbers, which aligns with a similar comple-
tion rate of 30% reported in an Australian study.14 
Furthermore, our survey demonstrated a high degree 
of representativeness, with a completion rate of 95% 
among eligible respondents aged 18 years and above 
who answered the calls. Although most respondents 
were male, this finding is consistent with the higher 
prevalence of mobile phone ownership among males 
in Malawi.15 The regional distribution of the respon-
dents mirrored the overall regional distribution of 
the Malawi population, further supporting the repre-
sentativeness of the sample. We further assumed that 
there was a possibility that the respondents were 
concentrated in urban areas to align with the patterns 
of SARS-CoV-2 clusters observed in densely populated 
urban regions; however, we did not collect a variable 
to stratify our data by rural and urban areas.16 17

Our study findings demonstrated concordance 
between suspected SARS-CoV-2 cases identified 
through syndromic surveillance and confirmed cases 
reported by the Public Health Institute of Malawi 
(PHIM). These trends indicate a decline in the post-
June 2020 peak, coinciding with the commencement 
of telephone surveillance in July, followed by a resur-
gence during the fourth wave in December 2021. 
However, it is important to acknowledge intermit-
tent data interruptions during certain phases of data 
collection because of the protocol amendments that 
potentially influence surveillance accuracy and conti-
nuity. The syndromic surveillance system serves as a 
valuable proxy measure and predictor of SARS-CoV-2 
wave cycles. Suspected cases based on surveillance also 
indicated that there may have been at least 10 times 
as many possible cases as the reported cases in the 
MOH system. During the surveillance period, there 
were 82 931 MOH-confirmed SARS-CoV-2 cases in a 
population of 19.89 million, resulting in an incidence 
of 417 per 100 000 population (0.42%). Applying 
the survey, an 11.5% estimated positivity rate to the 
symptomatic respondents gave 839 positive cases, 
suggesting an incidence rate of 0.84% (839/100 
160), which is twice the official rate. Notably, our 
findings indicate a potentially higher incidence of 
SARS-CoV-2 than officially reported, consistent with 
worldwide assessments.18–20 The availability of test 
kits, national testing guidelines and testing uptake 
influenced SARS-CoV-2 testing rates, and the limited 
availability of test kits during the surveillance period 
may have contributed to under-reporting.21–24

Our data suggest that SARS-CoV-2 deaths in Malawi 
are under-reported. Assuming that 6.7% of the 
reported deaths may have been SARS-CoV-2 related Ta
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(from our survey (140 reported testing positive of the 
2080 reported deaths), we estimated that approxi-
mately 21 135 deaths from January 2020 to April 2022 
may have been associated with SARS-CoV-2. However, 
this method has several limitations. Aside from the 
fact that this estimate is based on reported data from 
a population that may not be representative of the 
population of Malawi as a whole, the percentage esti-
mated to have died from SARS-CoV-2 is based only 
on the number of persons with symptoms that were 
tested. This number excludes symptomatic patients 
who were not tested, a number that is likely to be 
larger than those tested given the constraints around 
testing and does not account for asymptomatic 
patients who may have died.25 Therefore, our esti-
mates may have underestimated the true number. In 
addition, respondents may not have been aware that 
the decedent was tested or of the results of the test.

With these considerations, our estimated deaths 
were nearly eight times higher than the 2634 
confirmed SARS-CoV-2 deaths reported by April 
2022.26 A study in Zambia found that 19.2% of dece-
dents at a university teaching hospital tested posi-
tive for SARS-CoV-2 postmortem. This was measured 
during the first (relatively small) SARS-CoV-2 wave in 
that country, and subsequent waves were much larger, 
which could have resulted in even higher propor-
tions of deaths.27 Under-reporting of SARS-CoV-2-
related deaths has also been reported in Brazil, India, 
Turkey and the USA, with India under-reporting by 
a factor of six for the second wave.28–31 The likeli-
hood of under-reported SARS-CoV-2 deaths has also 
been reported in Kenya.32 Our findings underscore 

the utility of telephonic surveillance as a feasible 
approach to better assess the mortality burden of 
SARS-CoV-2 in low-resource settings.33

We acknowledge the limitations of telephone 
surveillance for SARS-CoV-2. One significant limita-
tion is the requirement for respondents to have 
access to a mobile phone, which may introduce a 
bias towards more economically active, urban and 
male populations.34 This limitation may affect the 
generalisability of our findings to the entire popu-
lation. Furthermore, including suspected cases 
involving other non-SARS-CoV-2 illnesses could lead 
to the overestimation of SARS-CoV-2 cases. The reli-
ability of self-reported data, particularly regarding 
household deaths, CLS/ILS before death and SARS-
CoV-2 testing, is uncertain and subject to poten-
tial reporting bias. Additionally, the completeness 
and comparability of the national death data with 
survey data may be compromised. National death 
data encompass all deaths from all causes, including 
SARS-CoV-2, making it challenging to accurately 
differentiate between SARS-CoV-2-related deaths. 
The interruption of data collection due to project 
suspension caused by resource constraints resulted 
in missing data during a significant wave of SARS-
CoV-2 cases. This limitation may have affected the 
ability to capture the full extent of the pandemic’s 
impact during that period.

Nevertheless, the strengths of this study include its 
large sample size and national approach, with calls made 
across the country. Over 138 000 calls were answered, 
and a high completion rate of 97% was achieved among 
eligible respondents who participated in the interviews. 

Figure 3  The proportion of surveillance-reported household deaths, nationally registered deaths per thousand and national 
COVID-19 confirmed deaths by month of death, January 2020–April 2022.13
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This large-scale and comprehensive approach enhanced 
the robustness and reliability of the findings.

In conclusion, telephone surveillance for SARS-CoV-2 
in Malawi demonstrated the feasibility and potential 
utility of this approach in responding to the SARS-
CoV-2 epidemic in a low-resource setting. These findings 
provide valuable insights into the trends and burden of 
COVID-19 and emphasise the need for improved surveil-
lance and reporting systems to ensure a more accurate 
estimation of the impact of the disease.

Author affiliations
1Elizabeth Glaser Pediatric AIDS Foundation, Washington, District of Columbia, USA
2Elizabeth Glaser Pediatric AIDS Foundation, Lilongwe, Malawi
3Public Health Institute of Malawi, Ministry of Health, Lilongwe, Malawi
4Ministry of Health Department of HIV and AIDS, Lilongwe, Central Region, Malawi
5US Centers for Disease Control and Prevention, Division of Global HIV and TB, 
Lilongwe, Malawi
6US Public Health Service Commissioned Corps, Rockville, Maryland, USA

X Thulani Maphosa @maphosat2011

Acknowledgements  The work described in this poster was supported by the 
US President’s Emergency Plan for AIDS Relief (PEPFAR) through the Centers 
for Disease Control and Prevention (CDC) under Cooperative Agreement 
U2UGH002010. The authors are grateful to the Government of Malawi for providing 
a platform for this syndromic surveillance system. We also gratefully acknowledge 
the support from the Malawi Ministry of Health Department of HIV/AIDS, the 
PEPFAR/CDC team in Malawi and Atlanta, and EGPAF Malawi for their technical role 
and leadership in establishing the syndromic surveillance system. We would like 
to express our sincere gratitude to all the survey respondents whose invaluable 
participation made this research possible. Additionally, we extend our thanks to the 
patient advisers for their valuable insights and contributions to this study.

Contributors  GW made substantial contributions to the conception or design 
of the study, analysis or interpretation of data, critically revised the manuscript 
and approved the final version to be published. TM is the guarantor of the overall 
content of this publication, and he made substantial contribution to the conception 
or design of the study, analysis and interpretation of data. He critically revised the 
manuscript and approved the final version to be published. RM made substantial 
contributions to the study, including its conception, data collection or analysis, 
manuscript revision, and approval of the final version. AC-M contributed to the 
study process, including its conception, data interpretation, manuscript drafting 
and final approval of the manuscript. LM played a substantial role in the research, 
including the data interpretation, manuscript preparation or revision and final 
approval of the manuscript. SBZ made substantial contributions to the study 
process. He supported the design, manuscript drafting and revision and final 
approval of the manuscript. RKC contributed significantly to the study process, 
including its conception, manuscript revision, and final approval of the manuscript. 
RN made contributions to the study, manuscript preparation, revision and final 
approval of the manuscript. AA contributed significantly to the study, including its 
conception, manuscript drafting or revision, and final approval of the manuscript. 
EK made substantial contributions to the study, such as its design, manuscript 
preparation or revision and final approval of the manuscript. VS contributed 
significantly to the study, including its conception and final approval of the 
manuscript. AA made substantial contributions to the research, including its design 
and final approval of the manuscript. LoK contributed significantly to the study 
process, including data analysis and interpretation, manuscript drafting or revision, 
and final approval of the manuscript. LiK made substantial contributions to the 
study, including its design, data analysis or interpretation, manuscript preparation 
or revision, and final approval of the manuscript. AM contributed significantly to the 
research process, including its conception, data analysis or interpretation, critical 
manuscript revision and final approval of the manuscript.

Funding  This surveillance work was supported by the President's Emergency Plan 
for AIDS Relief (PEPFAR) through the Centers for Disease Control and Prevention 
(CDC) under the Cooperative Agreement Number U2UGH002010.

Disclaimer  Its contents are solely the responsibility of the authors and do not 
necessarily represent the CDC’s official views. Its contents are solely the authors' 
responsibility and do not necessarily represent the official views of PEPFAR, the CDC 
or the US Public Health Service.

Competing interests  None declared.

Patient and public involvement  Patients and/or the public were not involved in 
the design, or conduct, or reporting, or dissemination plans of this research.

Patient consent for publication  Not applicable.

Ethics approval  The survey was approved by the Malawi National Health Sciences 
Research Committee and Advarra Institutional Review Board (Protocol #20/06/2537). 
The Centers for Disease Control and Prevention reviewed and approved this project 
and determined that it would comply with all requirements of surveillance research. 
Verbal informed consent was obtained from all participants before conducting 
interviews to ensure that ethical standards were met throughout the surveillance.

Provenance and peer review  Not commissioned; externally peer reviewed.

Data availability statement  Data are available on reasonable request. Data may 
be obtained from a third party and are not publicly available.

Supplemental material  This content has been supplied by the author(s). It has 
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been 
peer-reviewed. Any opinions or recommendations discussed are solely those 
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and 
responsibility arising from any reliance placed on the content. Where the content 
includes any translated material, BMJ does not warrant the accuracy and reliability 
of the translations (including but not limited to local regulations, clinical guidelines, 
terminology, drug names and drug dosages), and is not responsible for any error 
and/or omissions arising from translation and adaptation or otherwise.

Open access  This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non-commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the 
use is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iD
Thulani Maphosa http://orcid.org/0000-0001-5164-8913

REFERENCES
	 1	 Zhu N, Zhang D, Wang W, et al. A novel coronavirus from patients 

with pneumonia in China. N Engl J Med 2020;382:727–33. 
	 2	 World Health Organization. WHO director-general's remarks at the 

media briefing on 2019-nCoV on February 11, 2020. 2020. Available: 
https://www.who.int/director-general/speeches/detail/who-director-​
general-s-remarks-at-the-media-briefing-on-2019-ncov-on-11-​
february-2020 [Accessed 1 Nov 2021].

	 3	 Paules CI, Marston HD, Fauci AS. Coronavirus infections – more 
than just the common cold. JAMA 2020;323:707–8. 

	 4	 World Health Organization. WHO director-general's opening 
remarks at the media briefing on COVID-19 - March 11, 2020. 2020. 
Available: https://www.who.int/director-general/speeches/detail/​
who-director-general-s-opening-remarks-at-the-media-briefing-on-​
covid-19---11-march-2020 [Accessed 1 Nov 2021].

	 5	 UNICEF. Malawi COVID-19 situation report April 7. 2. 2020. 
Available: https://www.unicef.org/malawi/media/2446/file/UNICEF%​
20Malawi%20COVID-19%20Situation%20report%207%20April%​
20.pdf

	 6	 UNICEF. Malawi COVID-19 situation report July 8. 14. 2020. 
Available: https://www.unicef.org/malawi/media/3111/file/UNICEF%​
20Malawi%20COVID-19%20Situation%20Report%208%20July.pdf

	 7	 The World Bank. Malawi GDP (current US$). Available: https://data.​
worldbank.org/country/malawi [accessed 1 Nov 2021]

	 8	 Sonenthal PD, Masiye J, Kasomekera N, et al. COVID-19 
preparedness in Malawi: a national facility-based critical care 
assessment. Lancet Glob Health 2020;8:e890–2. 

	 9	 Rosewell A, Ropa B, Randall H, et al. Mobile phone–based 
Syndromic surveillance system, Papua New Guinea. Emerg Infect 
Dis 2013;19:1811–8. 

	10	 Maphosa T, Woelk G, Baack BN, et al. Protocol to implement a 
syndromic surveillance survey of COVID-19 in Malawi. Public Health 
Pract (Oxf) 2022;4:100339. 

	11	 Brubaker J, Kilic T, Wollburg P. Representativeness of individual-level 
data in COVID-19 phone surveys: findings from sub-Saharan Africa. 
PLOS ONE 2021;16:e0258877. 

	12	 Government of Malawi, Public Health Institute of Malawi. Available: 
https://phim.health.gov.mw

	13	 Malawi 2018 population and housing census main report. 2018.

 on M
ay 17, 2024 by guest. P

rotected by copyright.
http://gh.bm

j.com
/

B
M

J G
lob H

ealth: first published as 10.1136/bm
jgh-2023-014941 on 15 M

ay 2024. D
ow

nloaded from
 

https://x.com/maphosat2011
http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0001-5164-8913
http://dx.doi.org/10.1056/NEJMoa2001017
https://www.who.int/director-general/speeches/detail/who-director-general-s-remarks-at-the-media-briefing-on-2019-ncov-on-11-february-2020
https://www.who.int/director-general/speeches/detail/who-director-general-s-remarks-at-the-media-briefing-on-2019-ncov-on-11-february-2020
https://www.who.int/director-general/speeches/detail/who-director-general-s-remarks-at-the-media-briefing-on-2019-ncov-on-11-february-2020
http://dx.doi.org/10.1001/jama.2020.0757
https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://www.unicef.org/malawi/media/2446/file/UNICEF%20Malawi%20COVID-19%20Situation%20report%207%20April%20.pdf
https://www.unicef.org/malawi/media/2446/file/UNICEF%20Malawi%20COVID-19%20Situation%20report%207%20April%20.pdf
https://www.unicef.org/malawi/media/2446/file/UNICEF%20Malawi%20COVID-19%20Situation%20report%207%20April%20.pdf
https://www.unicef.org/malawi/media/3111/file/UNICEF%20Malawi%20COVID-19%20Situation%20Report%208%20July.pdf
https://www.unicef.org/malawi/media/3111/file/UNICEF%20Malawi%20COVID-19%20Situation%20Report%208%20July.pdf
https://data.worldbank.org/country/malawi
https://data.worldbank.org/country/malawi
http://dx.doi.org/10.1016/S2214-109X(20)30250-3
http://dx.doi.org/10.3201/eid1911.121843
http://dx.doi.org/10.3201/eid1911.121843
http://dx.doi.org/10.1016/j.puhip.2022.100339
http://dx.doi.org/10.1016/j.puhip.2022.100339
http://dx.doi.org/10.1371/journal.pone.0258877
https://phim.health.gov.mw
http://gh.bmj.com/


Woelk G, et al. BMJ Glob Health 2024;9:e014941. doi:10.1136/bmjgh-2023-014941 9

BMJ Global Health

	14	 Sinclair M, O’Toole J, Malawaraarachchi M, et al. Comparison of 
response rates and cost-effectiveness for a community-based survey: 
postal, Internet, and telephone modes with generic or personalized 
recruitment approaches. BMC Med Res Methodol 2012;12:132. 

	15	 Messenger C. Digital insights in Malawi: information and 
communication in rural communities. DAI; 2018. Available: https://​
dai-global-digital.com/digital-insights-malawi-communication-​
among-rural-communities.html

	16	 Md Iderus NH, Lakha Singh SS, Mohd Ghazali S, et al. Correlation 
between population density and COVID-19 cases during the third 
wave in Malaysia: effect of the Delta variant. Int J Environ Res Public 
Health 2022;19:7439. 

	17	 Ciupa T, Suligowski R. Green-blue spaces and population density 
versus COVID-19 cases and deaths in Poland. Int J Environ Res 
Public Health 2021;18:6636. 

	18	 Havers FP, Reed C, Lim T, et al. Seroprevalence of antibodies to 
SARS-Cov-2 in 10 sites in the United States. JAMA Intern Med 
2020;180:1576–86. 

	19	 World Health Organization. The true death toll of COVID-19: 
estimating global excess mortality. n.d. Available: https://www.who.​
int/data/stories/the-true-death-toll-of-covid-19-estimating-global-​
excess-mortality

	20	 Modi C, Böhm V, Ferraro S, et al. Estimating COVID-19 mortality in 
Italy early in the COVID-19 pandemic. Nat Commun 2021;12:2729. 

	21	 Lin L, Song Y, Wang Q, et al. Public attitudes and factors 
of COVID-19 testing hesitancy in the United Kingdom and 
China: comparative Infodemiology study. JMIR Infodemiology 
2021;1:e26895. 

	22	 Esbin MN, Whitney ON, Chong S, et al. Overcoming the bottleneck 
to widespread testing: a rapid review of nucleic acid testing 
approaches for COVID-19 detection. RNA 2020;26:771–83. 

	23	 Munharo S, Nayupe S, Mbulaje P, et al. Challenges of COVID-19 
testing in low-middle income countries (Lmics): the case of Malawi. 
J Lab Precis Med 2020;5:32. 

	24	 Mandala M, Changadeya W. The fight against Corona virus in 
Malawi: a review of challenges and opportunities in the health sector. 

Malawi J Sci Tech 2021;13. Available: https://www.ajol.info/index.​
php/mjst/article/view/208912/196963

	25	 Patel MC, Chaisson LH, Borgetti S, et al. Ezike no.asymptomatic 
SARS-Cov-2 infection and COVID-19 mortality during an 
outbreak investigation in a skilled nursing facility. Clin Infect Dis 
2020;71:ciaa763:2920–6:. 

	26	 WHO. Malawi COVID-19 situation. n.d. Available: https://covid19.​
who.int/region/afro/country/mw

	27	 Mwananyanda L, Gill CJ, MacLeod W, et al. Covid-19 deaths in 
Africa: prospective systematic post-mortem surveillance study. BMJ 
2021;372:334. 

	28	 Carvalho TA, Boschiero MN, Marson FAL. COVID-19 in Brazil: 
150,000 deaths and the Brazilian Underreporting. Diagn Microbiol 
Infect Dis 2021;99:115258. 

	29	 Purkayastha S, Kundu R, Bhaduri R, et al. Estimating the wave 1 and 
wave 2 infection fatality rates from SARS-Cov-2 in India. BMC Res 
Notes 2021;14:262. 

	30	 Angulo FJ, Finelli L, Swerdlow DL. Estimation of US SARS-
Cov-2 infections, symptomatic infections, hospitalizations, 
and deaths using Seroprevalence surveys. JAMA Netw Open 
2021;4:e2033706. 

	31	 Ucar A, Arslan S. Estimation of excess deaths associated with 
the COVID-19 pandemic in Istanbul, Turkey. Front Public Health 
2022;10:888123. 

	32	 Bakilana A, Demombynes G, Gubbins P, et al. Could COVID-19 
deaths in Kenya be higher than official records? 2022. Available: 
https://blogs.worldbank.org/africacan/could-covid-19-deaths-​
kenya-be-higher-official-records

	33	 Chasukwa M, Choko AT, Muthema F, et al. Collecting mortality 
data via mobile phone surveys: a non-inferiority randomized trial in 
Malawi. PLOS Glob Public Health 2022;2:e0000852. 

	34	 Marron O, Thomas G, Burdon Bailey JL, et al. Factors associated 
with mobile phone ownership and potential use for rabies 
vaccination campaigns in Southern Malawi. Infect Dis Poverty 
2020;9:62. 

 on M
ay 17, 2024 by guest. P

rotected by copyright.
http://gh.bm

j.com
/

B
M

J G
lob H

ealth: first published as 10.1136/bm
jgh-2023-014941 on 15 M

ay 2024. D
ow

nloaded from
 

http://dx.doi.org/10.1186/1471-2288-12-132
https://dai-global-digital.com/digital-insights-malawi-communication-among-rural-communities.html
https://dai-global-digital.com/digital-insights-malawi-communication-among-rural-communities.html
https://dai-global-digital.com/digital-insights-malawi-communication-among-rural-communities.html
http://dx.doi.org/10.3390/ijerph19127439
http://dx.doi.org/10.3390/ijerph19127439
http://dx.doi.org/10.3390/ijerph18126636
http://dx.doi.org/10.3390/ijerph18126636
http://dx.doi.org/10.1001/jamainternmed.2020.4130
https://www.who.int/data/stories/the-true-death-toll-of-covid-19-estimating-global-excess-mortality
https://www.who.int/data/stories/the-true-death-toll-of-covid-19-estimating-global-excess-mortality
https://www.who.int/data/stories/the-true-death-toll-of-covid-19-estimating-global-excess-mortality
http://dx.doi.org/10.1038/s41467-021-22944-0
http://dx.doi.org/10.2196/26895
http://dx.doi.org/10.1261/rna.076232.120
http://dx.doi.org/10.21037/jlpm-20-84
https://www.ajol.info/index.php/mjst/article/view/208912/196963
https://www.ajol.info/index.php/mjst/article/view/208912/196963
http://dx.doi.org/10.1093/cid/ciaa763
https://covid19.who.int/region/afro/country/mw
https://covid19.who.int/region/afro/country/mw
http://dx.doi.org/10.1136/bmj.n334
http://dx.doi.org/10.1016/j.diagmicrobio.2020.115258
http://dx.doi.org/10.1016/j.diagmicrobio.2020.115258
http://dx.doi.org/10.1186/s13104-021-05652-2
http://dx.doi.org/10.1186/s13104-021-05652-2
http://dx.doi.org/10.1001/jamanetworkopen.2020.33706
http://dx.doi.org/10.3389/fpubh.2022.888123
https://blogs.worldbank.org/africacan/could-covid-19-deaths-kenya-be-higher-official-records
https://blogs.worldbank.org/africacan/could-covid-19-deaths-kenya-be-higher-official-records
http://dx.doi.org/10.1371/journal.pgph.0000852
http://dx.doi.org/10.1186/s40249-020-00677-4
http://gh.bmj.com/

	Enhancing SARS-­CoV-­2 surveillance in Malawi using telephone syndromic surveillance from July 2020 to April 2022
	Abstract
	Introduction﻿﻿
	Methodology
	Study design and sampling
	Data collection and analysis
	Patient and public involvement

	Results
	Enrolment
	Demographic distribution of respondents
	Reported CLS/ILS signs and symptoms
	Trends in surveillance of SARS-CoV-2 suspected cases
	Reported household deaths

	Discussion
	References


