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ABSTRACT

Background: The spread of COVID-19 poses an unprecedented challenge to care delivery
in post-disaster and conflict situations. In Mozambique, the 2019 cyclone Idai and
the violence by Non-State-Armed-Groups devastated the province of Sofala and Cabo
Delgado respectively and led to the displacement of thousands of people living in poor
and overcrowded conditions. The pandemic has further aggravated the situation. Doctors
with Africa CUAMM (University college for aspiring missionary doctors) implemented
surveillance activities in these regions between October 2020 and September 2021.
The aim of this study is to give an overview of the prevalence of malaria, malnutrition,
COVID-19 related symptoms and access to HIV testing.

Methods: Data were collected in targeted internally displaced people (IDP) sites in Sofala
and Cabo Delgado province between 31st January and 25th September 2021. The tool
used enabled to assess COVID-19 symptoms, risk of HIV infection, malaria cases and
malnutrition in children under five.

Results: The project reached 93 503 people. During the study period, 13.6% people
reported at least one symptom suggestive of COVID-19 infection. Malaria Rapid Diagnostic
Tests (RDT) were administered to 86% of the recruited people (n = ?), with a positive
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diagnosis in the 4.5% of them (n = ?). Among the recruited Internally Displaced Persons
(IDP), 23.1% were considered eligible for HIV screening, but only 1.4% were referred for
testing. Acute malnutrition was found in 6.3% of children screened and, among these, a
higher prevalence of concurrent COVID-19 symptoms was reported.

Discussion: Our study highlights the importance of mass clinical screening for COVID-19
infection in this target population to enact prevention behavior, although this may not
be enough, due to the pivotal role played by asymptomatic transmissions. Considering
the overlap of the symptoms of COVID-19 and malaria, a combined diagnostic algorithm
is urgently needed to avoid underdiagnosing malaria. Moreover, the high prevalence
of respiratory symptoms in malnourished children confirmed the known correlation
between malnutrition and respiratory infection. Finally, access to HIV screening needs
to be implemented, given the high prevalence of people with HIV risk factors to avoid
diagnostic delay.

Conclusions: Population-specific needs make necessary to develop new screening
methods that respond to the specific characteristics of the target population.

INTRODUCTION

Internally displaced people (IDP) are among the most vulnerable populations since they struggle
to access essential health, water, and sanitation services including clean water [1]. In March 2019,
Sofala province was hit by the cyclone Idai, resulting in the displacement of thousands of people
[2], while the violence carried out by Non-State Armed Groups in Cabo Delgado province led to the
displacement of hundreds of thousands of people. Apart from the insufficient access to proper
sanitation and vaccination, internally displaced people (IDP) live in situations of overcrowding,
are more vulnerable to HIV infection [3], and routinely face surges in malaria and malnutrition
[4, 5]. In times of pandemics, HIV, malnutrition and malaria control in vulnerable populations is
further threatened by supply-chain interruptions, health resources overload and decision-making
adaptation [6].

In this scenario, the advent of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2),
brought significant disruption. In March 2020, the first cases of the COVID-19 pandemic were
reported in Mozambique. Pandemics usually have a major impact on vulnerable communities
and, although COVID-19 is well-known in Mozambique, myths about avoidance and cures must
be dispelled. As happened in other sub-Saharan countries, the infection rate rose in two peaks,
occurring from January to April 2021 and July to September 2021 [7]. The spectrum of clinical
manifestations of COVID-19 ranges from pauci- or asymptomatic infections to severe respiratory
failure and death [8]. The most common clinical symptoms of COVID-19 include loss of smell,
loss of taste, cough, runny nose, fatigue, fever, and chest pain and, in some patients, SARS-
CoV2 acute infection resolves in a wide spectrum of long-term signs and symptoms known
as “long COVID”. Even though symptom-screening alone is considered unreliable in COVID-19
identification and surveillance [9], symptomatic individuals are significantly more likely to test
positive [10].

From October 2020 to September 2021, Doctors with Africa CUAMM (University college for aspiring
missionary doctors) implemented a community-based surveillance intervention with support from
the United Nations Population Fund (UNFPA) in Mozambique. The initiative was funded by Norway
as part of a project that aimed to contribute to Mozambique’s efforts in preparing and responding
to the COVID-19 pandemic, with a focus on mitigating its consequences on the lives of women and
girls affected by cyclone Idai and Kenneth in Sofala and armed conflicts in Cabo Delgado. CUAMM’s
interventions targeted internally displaced people (IDPs) accommodated in 12 resettlement sites
established since 2019. In those areas, the project piloted the community surveillance strategy
developed by the Mozambican Ministry of Health. The aim of this study is to report test-positivity
rate and prevalence of malaria, malnutrition, COVID-19-related symptoms and access to HIV
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testing among people living in resettlement camps. Data will be used as baseline assessment for
future intervention.

METHODS
STUDY SETTING

In Mozambique, the IDP site is usually composed of a limited number of areas/neighborhoods
(bairros), each one accommodating people coming from the same community or neighboring
villages, in order to guarantee linguistic and cultural closeness, kinship, cohesion and uniformity.

Forthe intervention, CUAMM engaged with teams of 15 community-based volunteers, or “activists”,
in each district (totaling 90 in the 2 provinces). Activists were purposely selected for being part of
the target communities and for their proficiency in local languages and willingness to be trained
in surveillance, data collection processes, and administration of screening tools for malaria, HIV
and malnutrition.

Symptom screening was carried out based on the indications contained in the 2020 “Community
Intervention Strategy for the fight against the COVID-19 pandemic” [11] defined by the Ministry of
Health and in which CUAMM actively contributed to its design and drafting.

In accordance with local authorities, each activist was assigned to a specific geographical areaq,
thus avoiding overlapping data and duplication. Here, activists screened and interviewed random
samples of the population, mapped each household and cross-checked the information with the
census data provided by local authorities. Data was then shared with the supervisor on a weekly
basis and entered into an electronic Excel database.

The intervention was implemented in IDP communities located in Sofala and Cabo Delgado
provinces, Mozambique. In Sofala, 12 resettlement sites distributed in 3 districts were targeted:
Nhamatanda (IDP sites of Ndeja and Segredo), Dondo (Mutua and Setembro) and Beira (Macurungo
and Munhava). In Cabo Delgado, study intervention took place in the districts of Montepuez (IDPs
sites of Mapupulo and Nicuapa), Chiure (Meculane and Marrupa) and Ancuabe (Nanjua A and
Nanjua B).

DATA COLLECTION AND ANALYSIS

Data were collected in targeted IDP sites between 31t January to 25™ September 2021, using data
collection tools developed by the Ministry of Health. The first sites where outreach activities were
implemented were Nhamatanda and Sofala province, where the data collection lasted for up to
34 weeks (see Table 1). The tool enabled the assessment of COVID-19 symptoms, HIV testing,
malaria cases and screening for malnutrition in children under 5 years of age. In addition to
screening, the intervention included community support in developing hand washing devices from
readily available materials. Furthermore, study staff conducted individual and group awareness
sessions on the prevention of COVID-19, HIV and malaria.

Recorded COVID-19 symptoms included fever, cough, runny nose and difficulty in breathing. In
case of clinical suspicion, malaria rapid diagnostic tests (RDT) were immediately administered. HIV
and TB patients were monitored and sensitized on therapy adherence, but follow-up data were
not included in this study. The nutritional status of children aged 6 to 59 months was assessed
using MUAC (Mid Upper Arm Circumference).

COVID-19 suspected cases were referred to the nearest health facility for further testing and
treatment. Once validated by the health facility, data collected in this study were used for
the drafting of monthly reports that were shared by the District Health Department and then
transferred to the National Health Information System for Monitoring and Evaluation (SISMA),
managed by the Ministry of Health. Reports were also shared with District and Provincial Health
Departments and UNFPA.
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RESULTS

The project reached 93 503 people, including 53 559 (29 016 females and 24 543 males) people
living in Sofala and 39 944 (21 183 females and 18 761 males) in Cabo Delgado province. The
modal age group was 5-14 years. In total, women represented 53.7% of the population (Table 1).

During the study period, a total of 12 680 (13.6%) people reported at least 1 symptom suggestive
of COVID-19 infection, respectively 2 374 (4.4%) and 10 306 (25.8%) living in Sofala and Cabo
Delgado. Overall, data shows a higher prevalence of COVID-19 symptoms in Cabo Delgado, peaking
in March-April and August-September 2021, especially in Chiure district. The most frequently
observed symptoms were cough and fever, both presentin 11% (n=10 767) of the recruited people.

Concerning malaria, a total of 621 out of 2 664 (23.3%) of subjects living in Sofala and 3 584
out of 6 160 (58.2%) in Cabo Delgado tested positive during the study period. Figure 1 shows the
temporal trend of malaria testing and incidence in the two provinces.

1000 1.000
900

800 0.800
700 I

600 0.600
< {
500
400 0.400
300 _,/\/\/
\ o~

200 0.200

w A H iy NI,

0
12345678 910111213141516171819202122232425262728293031323334

M malaria_tot_Sofala Mmalaria_tot_Cabo ==malaria_pr_Sofala malaria_pr_Cabo

Among people living in Sofala, 38.0% of recruited subjects (n = 20 357) were considered eligible
for an HIV screening, but only 262 people (0.5%) were referred for testing, while in Cabo Delgado,
1210 (3.0%) were eligible and 1 054 (2.6%) were referred for testing.

Eighty-four percent of the 13 545 children under the age of 5 that were reached by community
outreach were screened for malnutrition and, in the Sofala region, 164 (2.7%) were diagnosed
with acute malnutrition. Interestingly, in Sofala, 75% of the children with acute malnutrition
reported at least 1 concurrent sign or symptom of COVID-19 (45.7%). In the Cabo Delgado region,
acute malnutrition was diagnosed in 693 out of 5 498 (12.6%) children under5, with a prevalence
of concurrent COVID-19 symptoms as high as 86.4% (n = 599) of the children presenting at least
1sign and symptom of COVID-19. In this study, the malnutrition rate was higher in Cabo Delgado
than in Sofala, with the highest incidence between the 5th and 15th Epi week (Figure 2).
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Figure 1 Total number of
malaria cases and test
positivity rate. Vertical bars
show the total number of
malaria cases diagnosed
among internally-displaced
people in Sofala (blue) and
Cabo Delgado (orange)
provinces. Continuous lines
show the test-positivity rate
for malaria in Sofala (grey)
and Cabo Delgado (yellow)
provinces during COVID-19
pandemic.

Figure 2 Total number of
malnutrition cases. Total
number of internally displaced
children <5 diagnosed with
malnutrition in Sofala (blue line)
and Cabo Delgado (orange)
provinces during the COVID-19
pandemic. X axis: Epi week;

Y axis: number of children
diagnosed with malnutrition
per week.



DISCUSSION

This study follows the lead of community mobilization to promote health from a wider perspective.
During COVID-19 times, among internally displaced people, active community engagement
promotes disease awareness and mitigates the lack of healthcare workforce, thereby contrasting
the diversion of health expenditure from primary healthcare to COVID-19 treatment [12]. In
this context, internally displaced people are particularly vulnerable to COVID-related healthcare
disruption, since several factors - such as poor living conditions, societal isolation, and instability
of healthcare supply - converge in affecting the delivery of sustained disease control interventions
[13]. In terms of infectious diseases, since the beginning of the pandemic, African countries have
witnessed a large increase in the disability-adjusted life years (DALY) related to HIV, TB, and
malaria, combined with a generalized decrease in case reporting.

Since the beginning of the pandemic, although the high prevalence of hard-to-reach populations,
cultural barriers, and diagnostic tool unavailability has been recognized as critical challenges
for COVID-19 management in Africa [14-16], the recent experience with Ebola fostered a rapid,
diffuse community-based response [17]. In this context, our study highlights the importance of
mass clinical screening, as we detected 13% of our population had at least 1 COVID-19 symptom.
Although we were not able to report disease incidence, the wavelike trend of people positive
for COVID-19 clinical screening may suggest that a prompt adoption of prevention behavior
(such as isolation) based exclusively on clinical suspicion could help to reduce infection spread.
Nevertheless, since asymptomatic transmission plays a pivotal role in COVID-19 spread [8], relying
solely on clinical symptoms may be misleading.

In low resource settings, case management is further complicated by the overlapping of COVID-19
and malaria clinical presentation, as fever, joint pain, fatigue, and headache are well-recognized
symptoms of both diseases [9, 18]. A combined diagnostic algorithm allowing healthcare workers
to consider malaria and COVID-19 coinfection is urgently needed [19], as well as studies addressing
the combined impact of both diseases among vulnerable populations [20]. In our study, we
administered malaria RDT to 86% of the recruited people, which led to a positive diagnosis in 4.5%
of the total population and, interestingly, about one-third of the people who reported at least one
COVID-19 symptom tested positive for malaria. Although the effect of malaria on COVID-related
outcomes is still a matter of debate [21, 22], these findings stress the importance of combining
mass screening for COVID-19 in malaria service delivery in endemic areas [23].

On the other hand, it is widely confirmed that malnutrition and pneumonia are strictly related,
as respiratory infections are one of the major complications of undernutrition, and wasting and
stunting increase the mortality from pneumonia by about 15-fold [24]. On its own, pneumonia
represents 14% of the overall under 5 mortality [25]. In this context, we understand that the
COVID-19 pandemic sheds new light on pneumonia epidemiology and therefore on how we need
to approach pneumonia as a disease. For this reason, our study included screening for malnutrition,
reaching 84.8% of children under 5 years old in this population.

While evidence is growing that, worldwide, children are less likely to develop severe forms of
COVID-19 [26], in African countries a substantially lower rate of disease is observed. Several
epidemiological factors (such as the protective effect of other endemic infections or vaccinations)
are being studied. Nevertheless, since the beginning of the pandemic, malnutrition proved to
be bound to COVID-19 disease both for being a risk factor for severe disease and for being a
consequence of the COVID-induced social crisis [27, 28]. In our population, among the 6.5% of
under 5 children diagnosed with acute malnutrition, about 80% presented at least one symptom
of COVID-19. However, as stated before, we were not able to assess the proportion of those
symptoms attributable to SARS-CoV2 and, given the increased risk of pneumonia experienced by
malnourished children [24], they may be the manifestation of other respiratory infections due
to, for instance, respiratory syncytial virus (RSV), human metapneumovirus, S. pneumoniae or S.
aureus.

Finally, our project included referrals for HIV screening. Access to HIV testing represents a constant
challenge, as mistrust and fear often hampered screening initiatives. In our study, we notice that
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the community mobilization contributed to promoting access to HIV testing, as 86.7% of people
were reached and counselled by study interviewers. On the basis of the interview, one-fourth of
the enrolled subjects were eligible for the test, as they fit the risk criteria identified by our tool.
Nevertheless, just 6% of our population got tested for HIV. This low rate stresses the existence
of barriers to accessing HIV testing among IDPs, which, in turn, may be a consequence of the
long distance to the first HIV testing facility, which should be prioritized when planning future
interventions. In our project, the only possible referral to HIV testing service was the mobile service
managed by our team, which visited the camps. In this context, Omam LA et al [29]. describe a
similar experience with mobile-clinic among IDPs in Cameroon, and the authors conclude that this
approach represents a promising tool to overcome difficulties due to the COVID-related constraints
in access to health services.

Nevertheless, a common finding in HIV projects among IDPs is that the absence of a structural
service for HIV screening represents a major challenge for test delivery to all eligible people [30].
Thus, a reaction strategy to SARS-CoV2 outbreak, along with the implementation of COVID-19
mitigation initiatives, should entail the adaptation of existing services for delivering care for all the
major causes of death and morbidity, including malnutrition and HIV-malaria coinfections [31, 32].

We recognize some limitations in our study. For example, the lack of testing capacity for COVID-19,
no consideration can be made to the actual verified case number of COVID-19 resulting from the
clinical screening alone.

HIV testing depended on a mobile team without-reach activity. This makes it difficult to understand
the real percentage of people who would have actually benefited from the combined screening
and would have gone to be tested for HIV.

CONCLUSION

The COVID-19 pandemic in the African context can develop different scenarios in respect of what
has been reported in other continents. Population-specific needs make it necessary to develop
new screening methods that respond to the specific characteristics of the target population. Thus,
non-healthcare personnel can be trained for a first symptom-based screening, but, considering
the importance of asymptomatic transmission of SARS-CoV-2, this needs to be associated with
proper microbiologic testing.

The use of funds and social resources mobilized for COVID-19 is an important chance to improve
healthcare to fight against HIV and other transmissible diseases. In regions where malaria is
endemic, the disease should be ruled out in all cases of febrile illness. For this reason, combined
point-of-care testing for both COVID-19 and malaria, along with HIV sensitization and screening
for malnutrition, play a pivotal role in community-based interventions like the one described here.
In low-resource settings, the diversion of financial and human resources to initiatives exclusively
focusing on COVID-19 care may, instead of bringing solutions, decrease the overall health status
of vulnerable populations such as IDP.

COMPETING INTERESTS

The authors have no competing interests to declare.

AUTHOR CONTRIBUTIONS

All authors had access to the data and a role in writing the manuscript.

AUTHOR AFFILIATIONS

Francesco Di Gennaro " orcid.org/0000-0003-3453-5647
Clinic of Infectious Diseases, University of Bari, University Hospital Policlinico, 70121 Bari, Italy; Operational
Research Unit, Doctors with Africa-Cuamm, Padua, Italy

Di Gennaro et al.
Annals of Global Health
DOI: 10.5334/a0gh.3969


https://orcid.org/0000-0003-3453-5647
https://orcid.org/0000-0003-3453-5647

Edocardo Occa &2 orcid.org/0000-0001-7419-5881 Di Gennaro et al.
. . . Annals of Global Health
Doctors with Africa CUAMM Mozambique, MZ DOI: 10.5334/a0gh.3969

Lucy Ramirez

Doctors with Africa CUAMM Mozambique, MZ

Claudia Marotta " orcid.org/0000-0003-4199-9060

Operational Research Unit, Doctors with Africa-Cuamm, Padua, Italy

Francesco Vladimiro Segala " orcid.org/0000-0001-7419-5881

Clinic of Infectious Diseases, University of Bari, University Hospital Policlinico, 70121 Bari, Italy
Jaime Santana

Doctors with Africa CUAMM Mozambique, MZ

Sergio Cotugno

Clinic of Infectious Diseases, University of Bari, University Hospital Policlinico, 70121 Bari, Italy
Roberta Papagni

Clinic of Infectious Diseases, University of Bari, University Hospital Policlinico, 70121 Bari, Italy
Giovanna De Meneghi

Doctors with Africa CUAMM Mozambique, MZ

Emanuela De Vivo

Doctors with Africa CUAMM Mozambique, MZ

Cati Braque

Doctors with Africa CUAMM Mozambique, MZ

Giorgia Guelfi

Doctors with Africa CUAMM Mozambique, MZ

Samo Manhica

Doctors with Africa CUAMM Mozambique, MZ

Ilaria Di Nunzio

Doctors with Africa CUAMM Mozambique, MZ

Nelson Foquisso

Doctors with Africa CUAMM Mozambique, MZ

Giacomo Opocher

University of Bologna, Italy

Francesca Tognon "/ orcid.org/0000-0001-6649-1525

Operational Research Unit, Doctors with Africa-Cuamm, Padua, Italy

Annalisa Saracino “* orcid.org/0000-0001-9558-208X

Clinic of Infectious Diseases, University of Bari, University Hospital Policlinico, 70121 Bari, Italy

Giovanni Putoto “* orcid.org/0000-0003-0256-1744
Operational Research Unit, Doctors with Africa-Cuamm, Padua, Italy

REFERENCES

1. Coronavirus and the vulnerability of internally displaced people - World | ReliefWeb. Accessed July 8,
2022. https://reliefweb.int/report/world/coronavirus-and-vulnerability-internally-displaced-people.

2. Cyclone Idai and Kenneth. Accessed July 8, 2022. https://www.unicef.org/mozambique/en/cyclone-idai-
and-kenneth.

3. Spiegel PB. HIV/AIDS among Conflict-affected and Displaced Populations: Dispelling Myths and Taking
Action: HIV/AIDS among Conflict-affected and Displaced Populations. Disasters. 2004; 28(3): 322-339.
DOL: https://doi.org/10.1111/j.0361-3666.2004.00261.x

4. Ajakaye OG, Ibukunoluwa MR. Prevalence and risk of malaria, anemia and malnutrition among
children in IDPs camp in Edo State, Nigeria. Parasite Epidemiol Control. 2019; 8: e00127. DOI: https://doi.
0rg/10.1016/j.parepi.2019.e00127

5. Olwedo MA, Mworozi E, Bachou H, Orach CG. Factors associated with malnutrition among children in
internally displaced person’s camps, northern Uganda. Afr Health Sci. 2008; 8(4): 244-252.

6. UNSDG | Policy Brief: Impact of COVID-19 in Africa. Accessed November 4, 2022. https://unsdg.un.org/
resources/policy-brief-impact-covid-19-africa.

7. Mozambique COVID - Coronavirus Statistics - Worldometer. Accessed July 8, 2022. https://www.
worldometers.info/coronavirus/country/mozambique.

8. Gao Z,XuY, Sun C, et al. A systematic review of asymptomatic infections with COVID-19. Journal
of Microbiology, Immunology and Infection. 2021; 54(1): 12-16. DOI: https://doi.org/10.1016/j.
jmii.2020.05.001


https://orcid.org/0000-0001-7419-5881
https://orcid.org/0000-0001-7419-5881
https://orcid.org/0000-0003-4199-9060
https://orcid.org/0000-0003-4199-9060
https://orcid.org/0000-0001-7419-5881
https://orcid.org/0000-0001-7419-5881
https://orcid.org/0000-0001-6649-1525
https://orcid.org/0000-0001-6649-1525
https://orcid.org/0000-0001-9558-208X
https://orcid.org/0000-0001-9558-208X
https://orcid.org/0000-0003-0256-1744
https://orcid.org/0000-0003-0256-1744
https://reliefweb.int/report/world/coronavirus-and-vulnerability-internally-displaced-people
https://www.unicef.org/mozambique/en/cyclone-idai-and-kenneth
https://www.unicef.org/mozambique/en/cyclone-idai-and-kenneth
https://doi.org/10.1111/j.0361-3666.2004.00261.x
https://doi.org/10.1016/j.parepi.2019.e00127
https://doi.org/10.1016/j.parepi.2019.e00127
https://unsdg.un.org/resources/policy-brief-impact-covid-19-africa
https://unsdg.un.org/resources/policy-brief-impact-covid-19-africa
https://www.worldometers.info/coronavirus/country/mozambique
https://www.worldometers.info/coronavirus/country/mozambique
https://doi.org/10.1016/j.jmii.2020.05.001
https://doi.org/10.1016/j.jmii.2020.05.001

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

Di Gennaro F, Marotta C, Locantore P, Pizzol D, Putoto G. Malaria and COVID-19: Common and Different
Findings. Trop Med Infect Dis. 2020; 5(3): E141. DOL: https://doi.org/10.3390/tropicalmed5030141
Nuertey BD, Ekremet K, Haidallah AR, et al. Performance of COVID-19 associated symptoms and
temperature checking as a screening tool for SARS-CoV-2 infection. PLOS ONE. 2021; 16(9): e0257450.
DOI: https://doi.org/10.1371/journal.pone.0257450

MISAU, Direcgdo Nacional de Saide Publica, Departamento de Cuidados de Saide Primdrios.
Estratégia Nacional de Resposta Comunitdria & COVID-19. Published online 2020. https://covid19.ins.gov.
mz/wp-content/uploads/2020/08/Estrategia-Resposta-comunitaria-COVID19.pdf.

Matenge S, Sturgiss E, Desborough J, Hall Dykgraaf S, Dut G, Kidd M. Ensuring the continuation of
routine primary care during the COVID-19 pandemic: a review of the international literature. Fam Pract.
Published online October 6, 2021; cmab115. DOL: https://doi.org/10.1093/fampra/cmab115

Orendain DJA, Djalante R. Ignored and invisible: internally displaced persons (IDPs) in the face of
COVID-19 pandemic. Sustain Sci. 2021; 16(1): 337-340. DOL: https://doi.org/10.1007/s11625-020-
00848-0

Erlach E, Nichol B, Reader S, Baggio 0. Using Community Feedback to Guide the COVID-19 Response

in Sub-Saharan Africa: Red Cross and Red Crescent Approach and Lessons Learned from Ebola. Health
Security. 2021; 19(1): 13-20. DOI: https://doi.org/10.1089/hs.2020.0195

Rosenthal PJ. Has artemisinin resistance emerged in Africa? The Lancet Infectious Diseases. 2021; 21(8):
1056-1057. DOLI: https://doi.org/10.1016/S1473-3099(21)00168-7

Rosenthal PJ, Breman JG, Djimde AA, et al. COVID-19: Shining the Light on Africa. The American Journal
of Tropical Medicine and Hygiene. 2020; 102(6): 1145-1148. DOTI: https://doi.org/10.4269/ajtmh.20-0380
Adams ER, Wolday D, Denkinger CM, Krishna S, de Wit TFR. Scaled testing for COVID-19 needs
community involvement. J Glob Health. 2021; 11: 03033. DOLI: https://doi.org/10.7189/jogh.11.03033
Gutman JR, Lucchi NW, Cantey PT, et al. Malaria and Parasitic Neglected Tropical Diseases: Potential
Syndemics with COVID-19? Am J Trop Med Hyg. 2020; 103(2): 572-577. DOL: https://doi.org/10.4269/
ajtmh.20-0516

Chanda-Kapata P, Kapata N, Zumla A. COVID-19 and malaria: A symptom screening challenge

for malaria endemic countries. Int J Infect Dis. 2020; 94: 151-153. DOL: https://doi.org/10.1016/j.
ijid.2020.04.007

Segala FV, Di Gennaro F, Ictho J, et al. Impact of antimalarial resistance and COVID-19 pandemic

on malaria care among pregnant women in Northern Uganda (ERASE): protocol of a prospective
observational study. BMC Infect Dis. 2022; 22(1): 668. DOI: https://doi.org/10.1186/s12879-022-07645-3
Anyanwu MU. The association between malaria prevalence and COVID-19 mortality. BMC Infectious
Diseases. 2021; 21(1): 975. DOL: https://doi.org/10.1186/s12879-021-06701-8

Hussein MIH, Albashir AAD, Elawad OAMA, Homeida A. Malaria and COVID-19: unmasking their ties.
Malaria Journal. 2020; 19(1): 457. DOI: https://doi.org/10.1186/s12936-020-03541-w

Rogerson SJ, Beeson JG, Laman M, et al. Identifying and combating the impacts of COVID-19 on
malaria. BMC Med. 2020; 18(1): 239. DOI: https://doi.org/10.1186/s12916-020-01710-x

Ginsburg AS, Izadnegahdar R, Berkley JA, Walson JL, Rollins N, Klugman KP. Undernutrition and
pneumonia mortality. The Lancet Global Health. 2015; 3(12): e735-e736. DOI: https://doi.org/10.1016/
S$2214-109X(15)00222-3

World Health Organization. Malnutrition. Accessed September 19, 2022. https://www.who.int/health-
topics/malnutrition.

Simeni Njonnou SR, Noumedem Anangmo NC, Kemta Lekpa F, et al. The COVID-19 Prevalence among
Children: Hypotheses for Low Infection Rate and Few Severe Forms among This Age Group in Sub-
Saharan Africa. Interdisciplinary Perspectives on Infectious Diseases. 2021; 2021: e4258414. DOI: https://
doi.org/10.1155/2021/4258414

Headey D, Heidkamp R, Osendarp S, et al. Impacts of COVID-19 on childhood malnutrition and
nutrition-related mortality. Lancet. 2020; 396(10250): 519-521. DOI: https://doi.org/10.1016/S0140-
6736(20)31647-0

Saha J, Chouhan P. Do malnutrition, pre-existing morbidities, and poor household environmental
conditions aggravate susceptibility to Coronavirus disease (COVID-19)? A study on under-five children in
India. Child Youth Serv Rev. 2021; 128: 105962. DOL: https://doi.org/10.1016/j.childyouth.2021.105962
Omam LA, Jarman E, Ekokobe W, Evon A, Omam EN. Mobile clinics in conflict-affected communities

of North West and South West regions of Cameroon: an alternative option for differentiated delivery
service for internally displaced persons during COVID-19. Confl Health. 2021; 15(1): 90. DOI: https://doi.
0rg/10.1186/s13031-021-00427-9

Rodo M, Singh L, Russell N, Singh NS. A mixed methods study to assess the impact of COVID-19 on
maternal, newborn, child health and nutrition in fragile and conflict-affected settings. Confl Health.
2022; 16(1): 30. DOL: https://doi.org/10.1186/s13031-022-00465-x

Di Gennaro et al.
Annals of Global Health
DOI: 10.5334/a0gh.3969

10


https://doi.org/10.3390/tropicalmed5030141
https://doi.org/10.1371/journal.pone.0257450
https://covid19.ins.gov.mz/wp-content/uploads/2020/08/Estrategia-Resposta-comunitaria-COVID19.pdf
https://covid19.ins.gov.mz/wp-content/uploads/2020/08/Estrategia-Resposta-comunitaria-COVID19.pdf
https://doi.org/10.1093/fampra/cmab115
https://doi.org/10.1007/s11625-020-00848-0
https://doi.org/10.1007/s11625-020-00848-0
https://doi.org/10.1089/hs.2020.0195
https://doi.org/10.1016/S1473-3099(21)00168-7
https://doi.org/10.4269/ajtmh.20-0380
https://doi.org/10.7189/jogh.11.03033
https://doi.org/10.4269/ajtmh.20-0516
https://doi.org/10.4269/ajtmh.20-0516
https://doi.org/10.1016/j.ijid.2020.04.007
https://doi.org/10.1016/j.ijid.2020.04.007
https://doi.org/10.1186/s12879-022-07645-3
https://doi.org/10.1186/s12879-021-06701-8
https://doi.org/10.1186/s12936-020-03541-w
https://doi.org/10.1186/s12916-020-01710-x
https://doi.org/10.1016/S2214-109X(15)00222-3
https://doi.org/10.1016/S2214-109X(15)00222-3
https://www.who.int/health-topics/malnutrition
https://www.who.int/health-topics/malnutrition
https://doi.org/10.1155/2021/4258414
https://doi.org/10.1155/2021/4258414
https://doi.org/10.1016/S0140-6736(20)31647-0
https://doi.org/10.1016/S0140-6736(20)31647-0
https://doi.org/10.1016/j.childyouth.2021.105962
https://doi.org/10.1186/s13031-021-00427-9
https://doi.org/10.1186/s13031-021-00427-9
https://doi.org/10.1186/s13031-022-00465-x

31. DiGennaro F, Marotta C, Pizzol D, et al. Prevalence and Predictors of Malaria in Human
Immunodeficiency Virus Infected Patients in Beira, Mozambique. Int J Environ Res Public Health. 2018;
15(9): E2032. DOTI: https://doi.org/10.3390/ijerph15092032

32. Boyd AT, Jahun I, Dirlikov E, et al. Expanding access to HIV services during the COVID-19 pandemic—
Nigeria, 2020. AIDS Res Ther. 2021; 18: 62. DOI: https://doi.org/10.1186/s12981-021-00385-5

Jul @

Di Gennaro et al. 11
Annals of Global Health
DOI: 10.5334/a0gh.3969

TO CITE THIS ARTICLE:

Di Gennaro F, Occa E, Ramirez L,
Marotta C, Segala FV, Santana
J, Cotugno S, Papagni R, De
Meneghi G, De Vivo E, Braque C,
Guelfi G, Manhica S, Di Nunzio I,
Foquisso N, Opocher G, Tognon
F, Saracino A, Putoto G. Malaria,
HIV and Malnutrition among
Internally Displaced People in
Mozambique During COVID-19
Pandemic: Results from a
Community-Based Intervention.
Annals of Global Health. 2022;
88(1): 106, 1-11. DOL: https://
doi.org/10.5334/aogh.3969

Submitted: 20 September 2022
Accepted: 05 November 2022
Published: 05 December 2022

COPYRIGHT:

© 2022 The Author(s). This is an
open-access article distributed
under the terms of the Creative
Commons Attribution 4.0
International License (CC-BY
4.0), which permits unrestricted
use, distribution, and
reproduction in any medium,
provided the original author
and source are credited. See
http://creativecommons.org/
licenses/by/4.0/.

Annals of Global Health is a peer-
reviewed open access journal
published by Ubiquity Press.


https://doi.org/10.5334/aogh.3969
https://doi.org/10.5334/aogh.3969
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3390/ijerph15092032
https://doi.org/10.1186/s12981-021-00385-5



