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ABSTRACT
Introduction Understanding sex and gender differences 
during outbreaks is critical to delivering an effective 
response. Although recommendations and minimum 
requirements exist, the incorporation of sex- disaggregated 
data and gender analysis into outbreak analytics 
and response for informed decision- making remains 
infrequent. A scoping review was conducted to provide 
an overview of the extent of sex- disaggregated data and 
gender analysis in outbreak response within low- and 
middle- income countries (LMICs).
Methods Five databases were searched for peer- reviewed 
literature examining sex- and gender- specific outcomes 
for communicable disease outbreaks published in English 
between 1 January 2012 and 12 April 2022. An adapted 
version of the WHO’s Gender Analysis Matrix was used to 
synthesise evidence, which was then mapped across four 
phases of the outbreak timeline: prevention, detection, 
treatment/management and recovery.
Results 71 articles met inclusion criteria and were 
included in this review. Sex-, gender-, and pregnancy- 
related disparities were identified throughout all four 
phases of the outbreak timeline. These disparities 
encompassed a wide range of risk factors for disease, 
vulnerability, access to and use of services, health- seeking 
behaviour, healthcare options, as well as experiences in 
healthcare settings and health and social outcomes and 
consequences.
Conclusion Significant gender- evidence gaps remain in 
outbreak response. Evidence that is available illustrates 
that sex and gender disparities in outbreaks vary by 
disease, setting and population, and these differences 
play significant roles in shaping outbreak dynamics. As 
such, failing to collect, analyse or use sex- disaggregated 
data and gendered data during outbreaks results in 
less effective responses, differential adverse health 
outcomes, increased vulnerability among certain groups 
and insufficient evidence for effective prevention 
and response efforts. Systematic sex- and gender- 
based analyses to ensure gender- responsive outbreak 

prevention, detection, treatment/management and 
recovery are urgently needed.

INTRODUCTION
Understanding the impact of sex and 
gender on outbreak dynamics is critical 
to delivering an effective and equitable 
outbreak response. Integrating sex and 

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ It is widely recognised that both sex and gender in-
fluence health outcomes.

WHAT THIS STUDY ADDS
 ⇒ This scoping review synthesises the existing evi-
dence on how sex and gender intersect with disease 
outbreaks and response activities across all aspects 
of the outbreak response timeline in various con-
texts, highlighting key gaps in the availability and 
utilisation of sex- disaggregated data and gender 
analyses.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

 ⇒ This study emphasises the necessity of integrating 
sex and gender aspects in outbreak analytics, plan-
ning and response as a matter of routine. It iden-
tifies sex- and gender- specific aspects, including 
pregnancy- related implications, for each phase of 
the response, providing valuable guidance for future 
research, informing practice and shaping policy de-
cisions in the field of outbreak response. Additionally, 
this study highlights the need to address barriers to 
collecting, analysing and using sex- disaggregated 
data and gendered data to improve response efforts 
that are measured by the reduction of morbidity and 
mortality.
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gender aspects in outbreak analytics and response is 
essential for identifying potential gendered patterns of 
transmission, affected populations and devising appro-
priate control strategies.1–5 Nonetheless, during disease 
outbreaks, sex and gender aspects continue to be over-
looked leading to catastrophic and enduring repercus-
sions.2 6 7

While the terms ‘sex’ and ‘gender’ are often used inter-
changeably, there are important distinctions between the 
terms. Sex is a classification system, defined by various 
biological traits such as chromosomes, reproductive 
organs and hormone profiles. These differences impact 
biological susceptibilities and physiological responses to 
pathogens, shaping exposure and transmission patterns.8 
Gender encompasses sociocultural constructed norms, 
roles, behaviours and relations that are considered 
appropriate for women and girls, men and boys within 
a society.9–11 Gender- related factors can influence expo-
sure to pathogens, access to information, resources and 
services, and self- efficacy and empowerment. Gender, 
intersecting with factors such as socioeconomic status 
(SES), race, ethnicity, sexual orientation and age, 
contribute to health disparities and health and social 
outcomes during outbreaks.6 Recognising the distinction 
between sex and gender and systematically collecting 
data on both allow for a comprehensive analysis of health 
issues, including how biological differences intersect with 
social and cultural factors to shape health experiences 
and outcomes.

International standards and guidelines increasingly 
emphasise sex- and gender- inclusive approaches to 
health, as can be seen in the UN Sustainable Develop-
ment Goals12 and the WHO’s 13th general programme 
of work,13 both of which recognise the need to apply a 
gender lens to achieving improved health outcomes. 
Several resources and tools are emerging to support 
researchers and response actors to improve the integra-
tion of sex and gender into health research and program-
ming. The Sex and Gender Equity in Research (SAGER) 
guidelines, published in 2016, provide a systematic 
approach to considerations of sex and gender differ-
ences in research across disciplines.10

Endorsed by numerous academic journals and, 
recently recognised by WHO, the SAGER guidelines 
are fostering improved transparency in sex and gender 
reporting in research, to bridge the gender evidence 
gap.14 Additionally, toolkits such as the World Bank’s 
Gender in Preparedness and Response Toolkit15 and 
WHO’s Incorporating Intersectional Gender Analysis 
into Research on Infectious Diseases of Poverty Toolkit16 
have been developed to support the integration of 
gender into specific aspects of public health emergency 
preparedness and response. Despite these international 
standards and guidelines, significant gaps persist in the 
availability and use of sex- disaggregated and gendered 
data during outbreaks and public health emergencies, 
and appeals have been made to adapt the SAGER guide-
lines to address these gaps.7 17 18

Aims and objectives
This systematic literature review aims to synthesise and 
assess the scope of the peer- reviewed evidence on sex, 
gender and/or pregnancy during outbreaks in low- and 
middle- income countries (LMICs) published between 
2012 and 2022, explore the implications of integrating 
sex- disaggregated data and gendered data in the outbreak 
and public health emergency analytics and responses 
in LMICs, and describe current gaps in data collection, 
analysis and use of these data in outbreak analytics and 
responses. By addressing these objectives, this review aims 
to underscore the importance of collecting, analysing 
and using sex- disaggregated data and gendered data in 
the outbreak response efforts and highlight the areas 
that require further research.

METHODS
We conducted a scoping literature review following the 
Preferred Reporting Items for Systematic Reviews and 
Meta- Analyses scoping review guidelines.19 The review 
process consisted of the steps described in online supple-
mental figure 1.

Search strategy
A search strategy was employed on five electronic data-
bases (Medline/PubMed, Embase, Global Health, Scopus 
and Global Index Medicus), using the following search 
terms: ‘sex’ or ‘gender’ alongside ‘disease outbreak*’, 
‘emergency response’, ‘disaster response’, ‘global health’, 
‘humanitarian crisis’ or ‘humanitarian emergency*’ (see 
online supplemental table A). This search was conducted 
within titles, abstracts and keywords of studies published 
in English from 1 January 2012 and 12 April 2022. Addi-
tionally, a backward citation search was conducted to 
identify further relevant studies.

Covidence20 was used to manage the search results, 
including the removal of duplicate articles. Predeter-
mined criteria were used to review titles and abstracts. 
Inclusion criteria were as follows: peer- reviewed arti-
cles; present original data or secondary analysis; focus 
on human subjects; contain relevant keywords for sex, 
gender and pregnancy; be based in an LMIC as per the 
2022 World Bank List21; report on an outbreak related 
to diseases listed by the Sphere Standards22; and/or by 
the International Health Regulation’s declaration of 
public health emergencies of international concern.23 
Pregnancy was searched separately from sex or gender 
as it has both biological and sociocultural relevance in 
outbreak dynamics. The exclusion criteria included 
high- and middle- income country settings; research not 
considering sex, gender or pregnancy; articles that did 
not specify outbreak, epidemic or pandemic for diseases 
endemic to the study setting; and literature published 
in languages other than English. Additionally, due to 
extensive existing research and confounding factors 
such as changes in the level and mechanisms of response 
during declared pandemics and research focused on 
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co- morbidities and secondary infections, COVID- 19, HIV 
and tuberculosis were excluded from this study. Full texts 
of the remaining articles were independently screened 
by two investigators for eligibility, with conflicts resolved 
through consensus.

Synthesis
A data extraction template was created and included the 
following variables: author, title, study location, disease, 
study design, objectives, study population, participant 
count including pregnant and non- pregnant women, and 
findings aligned with study aims including (1) evidence 
of differences in outbreak dynamics by sex, gender and 
pregnancy status; (2) implications for outbreak analytics 
and response across the outbreak response timeline 
including prevention, detection, treatment/manage-
ment and recovery; and 3) gaps in data collection, analysis 
and use by sex, gender and pregnancy status listed in the 
literature. The data extraction template was piloted prior 

to implementation. Data from each of the 71 articles that 
met the specified inclusion criteria were extracted inde-
pendently by two investigators and summarised through 
consensus.

Analysis
The team used a modified version of the WHO’s Gender 
Analysis Matrix (table 1),24 applied across four phases of 
the outbreak response timeline: prevention, detection, 
treatment/management and recovery, to categorise sex, 
gender and pregnancy- status- related factors according 
to six health parameters: (1) risk and vulnerability to 
disease, (2) access to and use of services, (3) health 
behaviours and health- seeking patterns, (4) prevention, 
detection, treatment/management and recovery options, 
(5) experiences within the health system, and (6) health 
and social consequences. Evidence was grouped by data 
category (sex, gender, pregnancy) and overarching 
theme (ie, transmission, accessibility, stigma, etc) and 

Table 1 Modified version of the WHO’s gender analysis matrix

Response phase: (prevention, detection, treatment/management, recovery)

Data category Themes Disease Evidence Country First author, 
year

Risk and vulnerability

Sex*

Gender†

Pregnancy‡

Access to and use of services

Sex

Gender

Pregnancy

Health behaviours and health- seeking patterns

Sex

Gender

Pregnancy

Prevention, detection, treatment/management, recovery options

Sex

Gender

Pregnancy

Experiences within the health system

Sex

Gender

Pregnancy

Health and social consequences

Sex

Gender

Pregnancy

*Identified disparities driven by sex- related biological/anatomical differences
†Identified disparities driven by gender- related norms, behaviours, roles and relations
‡Identified disparities driven by physiological and sociocultural changes during pregnancy
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disease, with specific evidence identified, country setting 
and reference listed. Evidence of differences in epide-
miological measures of disease from sex- disaggregated 
data analyses was categorised under ‘sex’ unless linked 
to gender dimensions in the research. However, it should 
be noted that many of these observed differences in sex 
are likely driven by gender inequities. Evidence of differ-
ences between women and men, girls and boys linked 
in the article to sociocultural constructed norms, roles, 
behaviours and power relations were assessed using the 
WHO gender analysis framework and categorised under 
‘gender’.24 Evidence of differences related to biological, 
physiological and sociocultural aspects of pregnancy 
were categorised under ‘pregnancy’.

Patient and public involvement
While this scoping review was inspired by research on 
patient and public experiences and informed by actors 
working in outbreak response, patients and the public 
were not involved in the design, recruitment or conduct 
of this review.

RESULTS
Characteristics of study
Out of 15 713 unique articles, 71 were included in this 
review. Study types included 23 reviews,25–47 23 observa-
tional,48–70 10 qualitative,71–80 8 descriptive,81–88 3 case- 
control,89–91 2 incidence,92 93 1 content analysis94 and 1 
mixed- method.95

The disease outbreaks analysed included 31 
Zika,26 29 33 34 36 37 42 46 50–53 58 63 71 74–80 83–85 92 94 95 17 
ebola,25 27 28 38 40 44 47 56 60 62 66 72 73 81 82 86 88 10 dengue,42 48 54 55 57 64 68 87 92 93 6 
hepatitis E,30 31 61 67 70 89 5 influenza,32 35 41 59 84 3 cholera,39 49 90 
3 yellow fever43 65 91 and 1 malaria.45 Five articles discussed 
more than one disease outbreak. Geographic distribution 
included 38 studies located in South America,26 29 33–37 39 

40 42 43 46 47 50–52 54 55 57 58 63 71 72 75–78 83–85 87 91–95 followed by 19 
in West Africa,25 27 28 30 37–40 43–45 49 56 62 72 73 81 82 88 11 Central 
Africa,30 37–39 43–45 47 65 66 86 11 East Africa,27 30 38–40 44 45 60 86 89 90 11 
South Asia,31 37 39 44 45 48 59 61 68 70 84 9 North Africa,27 30–32 38 39 44 45 67 
5 Central America,37 46 53 72 74 4 South Africa,30 31 35 39 4 
Southeast Asia,32 37 39 64 3 Caribbean,37 46 51 1 Europe,35 1 
Middle East,44 1 Oceania45 and 1 South Pacific.36 Seven-
teen articles covered more than one geographic region.

No studies reported data for people of diverse sexual 
orientation, gender diversity and expression.

Prevention
The majority of the identified evidence on sex, gender 
and pregnancy- mediated outbreak dynamics related 
to the prevention phase of outbreak response. The 
complete adapted matrix showing evidence for sex, 
gender and pregnancy differences identified in the liter-
ature for each of the six health parameters applied to the 
prevention response phase, summarised below, can be 
found in online supplemental table B. Selected examples 
are displayed in table 2.

Prevention risk and vulnerability
Prevention risk and vulnerability sex- disaggregated data 
showed differences in epidemiological measures of disease 
(ie, incidence, prevalence, severity and case fatality), 
sexual transmission and adverse events post- vaccination. 
For instance, ebola and Zika were found to persist in 
semen for months, which increased the risk of sexual 
transmission, with the highest risk found in male- to- female 
sexual transmission.18 25–27 37 42 44 46 53 71 79 92 Gender dispar-
ities were identified in terms of pathogen exposure risk, 
autonomy in sexual and reproductive health (SRH) deci-
sions and knowledge about infection prevention. Women 
frequently faced heightened disease exposure through 
caregiving and household activities,28 38–40 47 56 60 66 82 90 92 
while men exhibited greater exposure to infection outside 
the home.31 38 39 48 60 Furthermore, women, who dominate 
both paid and unpaid healthcare roles, faced increased 
ebola exposure risks due to inadequate access to suitable 
personal protective equipment (PPE) compared with 
men.28 40 47 56 60 73 82 Women’s lack of individual agency was 
linked to increased risk of sexually transmitted diseases 
due to intimate partner violence, challenges with condom 
negotiation44 46 94 and insufficient knowledge of disease 
prevention.50 53 66 79 Gender disparities were found to be 
compounded by SES, race and age for Zika risk.74–76 94 
Pregnancy has been found to introduce immunological 
and physiological changes, as well as changes in socio-
cultural norms, which can increase the risk of exposure, 
infection and adverse health outcomes among pregnant 
women. Compared with non- pregnant people, pregnant 
women have been found to experience higher rates of 
disease susceptibility, severe illness, complications and 
mortality, and face risks of adverse pregnancy, fetal and 
neonatal outcomes, as well as vertical transmission.7 25–27 

29–37 42 45 46 51–54 57 58 62–64 67 68 70 71 73–75 78–81 83–88 94 SES, race/
ethnicity and age were found to intersect with pregnancy 
status and shape sociocultural and structural barriers to 
reproductive health services relevant to disease preven-
tion.25 30–32 35 45 54 57 61 62 64 67–70 73 74 81 82 86–89 92 93

Access to and use of prevention services
The availability, accessibility and acceptability of preven-
tion services varied across genders. For instance, the 
limited availability of contraception,46 geographical 
barriers and religious beliefs53 posed challenges for 
condom use in Zika prevention, disproportionately 
impacting women. Women also faced difficulties in 
accessing PPE during ebola outbreaks55 and clean water, 
sanitation and hygiene facilities during cholera and Zika 
outbreaks.39 94 In the context of Zika, affordability of 
prevention services and individual SES shaped access to 
repellents, mosquito nets, contraception and safe abor-
tions, leaving the poorest women most at- risk of unin-
tended pregnancies and Zika infection.7 36 40 63 76 79 80

Prevention behaviours and health-seeking patterns
Gender- driven disparities in decision- making, disease 
prevention tasks and perceived infection risks affected 
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Table 2 Evidence of sex, gender and pregnancy status- related implications for prevention, selection of examples

Response phase: prevention

Data category Themes Disease Evidence Country
First author, 
year

Risk and Vulnerability

Sex Sexual transmission Ebola RNA in the semen for 
months post- recovery 
(prolonged potential for sexual 
transmission)

Guinea; Liberia; Sierra 
Leone; Other

Bebell etal25

Gender Healthcare worker safety Ebola Midwives delivered infected 
babies without adequate PPE 
due to symptom absence

Sierra Leone Bower et al82

Pregnancy Epidemiological measures 
of disease

Influenza Increased risk of severe disease 
in pregnant women due to 
altered respiratory and immune 
systems and increasingly 
attenuated inflammatory 
responses; greatest risk in the 
second and third trimesters

Arab Republic of 
Egypt; Indonesia; 
Malaysia; Vietnam; 
Other

Liu et al32

Access to and use of prevention services

Sex No evidence identified in the literature

Gender Accessibility Zika Transportation barriers to 
access free female and male 
condoms

Ecuador Casapulla et 
al53

Pregnancy Availability Zika Restrictive policies related to 
SRH and abortions

Brazil Coutinho et 
al94

Prevention and prevention- seeking behaviours

Sex No evidence identified in the literature

Gender Risk perception Ebola Women reported engaging 
in a greater number of self- 
protective behaviours, perhaps 
as a result of greater perceived 
risk of exposure

Democratic Republic 
of Congo

Pham et al66

Pregnancy Sociocultural norms Zika Condom use or abstinence 
during pregnancy is linked to 
infidelity/trust

Dominican Republic Gurman et 
al74

Prevention options

Sex No evidence identified in the literature

Gender Gender- targeted response 
efforts

Ebola Lack of prevention options 
targeted at safe hunting 
practices (greater impact on 
men)

Democratic Republic 
of Congo; Gabon; 
Guinea; Liberia; 
Republic of Congo; 
Sierra Leone; Sudan; 
Uganda

Nikangu et 
al38

Pregnancy Unacceptable prevention 
options

Zika Response recommendations 
to abstain from/postpone 
pregnancy ignored the fact 
that in many of the highest risk 
regions over half of pregnancies 
were unintended (due to gender 
inequalities resulting in a lack 
of autonomy over sexual and 
reproductive matters and 
limited access to contraception)

Brazil; El Salvador; 
Other

Johnson et 
al29

Experiences within the health system

Sex No evidence identified in the literature

Gender Trust Zika Women did not trust medical 
community’s capability to 
tackle virus due to the lack 
of agreement among medical 
providers

Brazil; other Linde arias 
et al71

Continued
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prevention behaviours. Studies examining women’s 
preventative behaviours during ebola and Zika found 
influences from family, friends, income and heightened 
self- perceived exposure risk.53 66 74 Gender norms around 
household responsibilities led to women shouldering 
most of the disease prevention and vector control respon-
sibilities during Zika and ebola outbreaks.71 74 75 94 Zika 
prevention messaging often neglected men, resulting 
in minimal engagement in prevention.94 Reproductive 
intentions, risk perception and sociocultural norms 
shaped prevention behaviours among those who could 
become pregnant. For instance, Zika outbreaks impacted 
pregnancy intentions,50 76 while cultural and religious 
norms limited discussions on topics like sex and condom 
use during pregnancy in high- risk areas.46 Zika outbreaks 
resulted in an increased demand for legal and clandes-
tine abortions linked to fears of microcephaly.29 46 76 80 83

Prevention options
Sex differences were evident in response strategies 
for preventing sexually transmitted Zika in women 
and men. The responsibility to abstain from sex or use 
barrier methods was placed on women.37 During ebola 
outbreaks, gender- sensitive response efforts neglected to 
educate men on safe hunting practices or women on safe 
caregiving practices.38 During many outbreaks, pregnant 
women faced limitations in prevention options. Histori-
cally, pregnant women were deemed ineligible to receive 
vaccines such as ebola, hepatitis E, and yellow fever.27 31 65 
Although pregnant women are now eligible for these 
vaccines, contradictory messaging and insufficient safety 
evidence have hindered their uptake.25 41 43 91 Access 
to safe abortion services, a preventive measure against 
microcephaly due to Zika infection, was constrained by 
restrictive policies in many countries.29 36 50 77 80 Moreover, 

recommendations to postpone pregnancy during Zika 
outbreaks were impractical for individuals lacking SRH 
decision autonomy.29 33 47

Experiences with prevention services
Gender and pregnancy status shape healthcare experi-
ences. Research on Zika found that women had limited 
prevention decision- making power80 and distrusted the 
medical community,71 while men were excluded from 
reproductive decision- making and prenatal visits.74 
Pregnant women faced healthcare disparities in infor-
mation, advice, exclusion, stigma and decision- making 
authority. They received inadequate information,94 with 
providers omitting Zika and microcephaly prevention 
options.76 83 Disparities were compounded by age and 
SES. For example, lower SES status women reported 
heightened stigma,76 affecting abortion choices,46 while 
higher SES women received more prevention informa-
tion.76 Vaccine eligibility changes during ebola eroded 
pregnant women’s trust in preventive medicine.66

Health and social outcomes and consequences related to 
prevention
Prevention efforts had indirect consequences impacting 
women, resulting in disproportionate burdens during 
quarantine, heightened domestic care responsibilities 
and increased risk of gender- based violence.47 Discrepan-
cies between prevention strategies and sexual and repro-
ductive policies in outbreak- prone regions led to delayed 
pregnancies, rises in unsafe abortions, maternal deaths 
and fluctuations in birth rates during Zika.36 37 50 72 83 
Furthermore, lower SES compounds sexual transmission 
risks and pregnancy and gender related Zika outcomes, 
amplifying risks of morbidity and mortality within lower 
SES groups.76

Response phase: prevention

Data category Themes Disease Evidence Country
First author, 
year

Pregnancy Exclusion Zika Men feel excluded from 
reproductive decision- making 
in hospitals and excluded from 
attending prenatal visits

Dominican Republic Gurman et 
al74

Health and social consequences

Sex No evidence identified in the literature

Gender Indirect consequences Ebola Greater secondary effects 
of response measures on 
women; increased domestic 
care responsibilities if schools 
are closed; increasing rates of 
gender- based violence

Brazil; Democratic 
Republic of Congo

Wenham et
al80

Pregnancy Maternal morbidity and 
mortality

Zika Misalignment of response plans 
with sexual and reproductive 
policies resulted in spikes 
in clandestine and unsafe 
abortions with associated 
maternal mortality

Brazil Borges et al50

Table 2 Continued
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Detection
The reviewed literature contained evidence on sex, 
gender and pregnancy- mediated outbreak dynamics 
related to the detection phase of outbreak response. 
The complete adapted matrix showing evidence for sex, 
gender and pregnancy differences identified in the liter-
ature for each of the six health parameters applied to 
the detection response phase, summarised below, can be 
found in online supplemental table C. Selected examples 
are displayed in table 3.

Detection risk and vulnerability
Pregnant women faced greater risk of underdiagnosis or 
misdiagnosis for ebola, dengue, and Zika. Case definitions 
can be more challenging to apply to pregnant women 
where broad definitions were linked to an overestima-
tion of cases for ebola and Zika cases,37 73 while narrow 
case definitions were linked to underestimation.52 88 For 
example, fever- based definitions were estimated to miss 
over 70% of Zika cases in pregnant women.52 Addition-
ally, clinical manifestations of a disease can resemble 
pregnancy- related symptoms, making detection chal-
lenging.25 54 64 68 In the West Africa Ebola outbreak, less 
than 1.5% of pregnant women with haemorrhagic or 
febrile symptoms were confirmed to have infection.25

Access and use of screening/diagnostic services
Limitations in available diagnostic tools have contributed 
to challenges in detecting diseases in pregnant women. In 
resource- poor settings, the lack of testing and screening 
capacity hindered identifying Zika infection in pregnant 
women, fetuses and infants.37 51 95

Diagnostic-seeking behaviours
Gender- related health- seeking behaviours were identified 
as contributing to detection bias in outbreaks. In some 
communities, differences in dengue detection between 
men and women revealed greater reliance of women 
on traditional practitioners operating outside of public 
surveillance systems.48 Conversely, higher detection of 
dengue and Zika among non- pregnant women aged 
15 to 4992 and pregnant women were linked to higher 
frequency of SRH visits observed among these groups 
compared with men.58 74 87 92 However, in resource- 
limited settings, delayed presentation for healthcare 
likely resulted in an underestimation of pregnant women 
infected with ebola.25

Screening/diagnostic options
For some diseases, detectable viral RNA persisted 
longer in sex- specific and pregnancy- related fluids and 
tissues.25–27 37 44 53 71 72 75 81 88 92 Zika RNA was detect-
able in semen even after clearance from blood and 
urine,33 46 and ebola RNA was detected in semen for up 
to 284 days25 27 44 72 and vaginal fluids/secretions up to 33 
days post symptom onset.25 27 44 Pregnancy- related fluids 
had detectable ebola RNA levels despite negative blood 
test results.27 81 88 However, gaps persist in screening 
and diagnosis. Routine fetal and neonatal testing for 

dengue64 68 and ebola25 62 81 is not currently conducted. 
Testing for Zika and congenital Zika infection can be 
suboptimal37 51 and may cross- react with other viruses 
such as dengue, chikungunya and yellow fever.33 46 Micro-
cephaly diagnosis presents challenges and may not be 
possible until the second trimester of pregnancy or up to 
12 months after birth.33 37 51 52 58 80 85

Experiences with screening/diagnostic services
Pregnancy status affected diagnostic experiences, such 
as when pregnant women facing Zika encountered 
prolonged wait times for exams,95 misdiagnosis79 and 
delayed or no diagnosis.51 They also reported a lack 
of support, guidance and information regarding Zika 
testing and diagnosis from healthcare staff.79

Health and social outcomes of detection
Inadequate diagnostic and screening services contrib-
uted to disparities in health and social outcomes, particu-
larly affecting pregnant women. In the context of Zika, 
high rates of asymptomatic cases posed challenges for 
detection in all populations. However, negative health 
and social outcomes of undiagnosed Zika were much 
more severe for pregnant women. Limited access to 
early pregnancy ultrasounds resulted in missed detec-
tion of Zika- related effects on fetal development, such 
as microcephaly.37 95 Furthermore, the lack of sufficient 
screening measures to prevent Zika transmission through 
blood transfusions disproportionately affected pregnant 
women, who are more likely to require blood transfu-
sions.33 79

Treatment/management
The reviewed literature contained evidence on sex, 
gender and pregnancy- mediated outbreak dynamics 
related to disease treatment/management. The complete 
adapted matrix showing evidence for sex, gender and 
pregnancy differences identified in the literature for 
each of the six health parameters applied to the treat-
ment/management response phase, summarised below, 
can be found in online supplemental table D. Selected 
examples are displayed in table 4.

Treatment/management risk and vulnerability
No evidence was identified in the literature pertaining to 
sex, gender or pregnancy status and risk or vulnerability 
in treatment/management.

Access and use of treatment/management services
Pregnant women faced barriers to disease treatment 
during ebola and Zika outbreaks due to movement 
restrictions and disruptions in the availability, accessibility 
and acceptability of disease treatment and management 
during outbreaks.40 46 72 Limited interventions were avail-
able for pregnant women in ebola treatment centres.62

Treatment/management-seeking behaviours
Gender had a significant impact on treatment and 
management- seeking behaviours. Knowledge and 
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Table 3 Evidence of sex, gender and pregnancy status- related implications for detection, selection of examples from dengue

Response phase: detection

Data category Themes Disease Evidence Country First author, year

Detection risk and vulnerability

Sex No evidence identified in the literature

Gender No evidence identified in the literature

Pregnancy Pregnancy masking 
symptoms

Dengue Clinical manifestations may 
resemble pregnancy- related 
conditions (hemoconcentration 
and haemolysis elevated liver 
enzymes low platelet count 
(HELLP) syndrome), complicating 
detection for physicians

Brazil do Nascimento 
Einloft et al54

Access to and use of screening/diagnostic services

Sex No evidence identified in the literature

Gender No evidence identified in the literature

Pregnancy Availability Zika Limited testing and screening 
capacity in resource- poor settings 
may hinder detection of infection/
exposed pregnant women, fetuses 
and infants

Brazil Ambrogi et al95

Diagnostic- seeking behaviours

Sex No evidence identified in the literature

Gender Detection bias Dengue Decreased detection and reporting 
among Asian women due to 
care- seeking from traditional 
practitioners

Pakistan Aamir et al48

Pregnancy Detection bias Dengue Higher incidence among pregnant 
women may be due to an 
increased use of formal healthcare 
services and prioritised screening

Brazil Nascimento et al87

Screening/diagnostic options

Sex RNA detection Zika RNA detected in vaginal 
secretions after clearance from 
blood and urine

Colombia; 
Cuba; 
Dominican 
Republic; 
El Salvador; 
Guyana; 
Haiti; 
Honduras; 
Mexico; 
Nicaragua; 
Other

Vlassoff et al46

Gender No evidence identified in the literature

Pregnancy Absence of diagnostic 
testing

Dengue Routine neonatal diagnostic 
testing (PCR) is not conducted

Indonesia Mulyana et al64

Experiences within screening/diagnostic services

Sex No evidence identified in the literature

Gender No evidence identified in the literature

Pregnancy Delayed and/or 
misdiagnosis

Zika Delayed or no diagnosis Brazil; 
Dominican 
Republic

Brady et al51

Health and social consequences of detection

Sex No evidence identified in the literature

Gender No evidence identified in the literature

Pregnancy Blood transfusion risk Zika No licensed blood donor 
screening tests

Brazil; other Marrs et al33
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awareness about treatment and management options, 
intervals between the onset of symptoms and seeking of 
formal care, and the type of care sought are influenced 

by gender. For influenza, women generally had higher 
treatment/management knowledge but relied more 
frequently on herbal medicine.59 In conflict- affected 

Table 4 Evidence of sex, gender and pregnancy status- related implications for treatment/management and selection of 
examples

Response phase: treatment/management

Data category Themes Disease Evidence Country First 
author, 
year

Treatment/management risk and vulnerability

Sex No evidence identified in the literature

Gender No evidence identified in the literature

Pregnancy No evidence identified in the literature

Access to and use of treatment/management services

Sex No evidence identified in the literature

Gender No evidence identified in the literature

Pregnancy Availability Ebola Fewer life- saving interventions 
available for pregnant women in 
Ebola treatment centres

Sierra Leone Lyman et 
al62

Treatment/management- seeking behaviours

Sex No evidence identified in the literature

Gender Time to treatment Ebola Time from initial symptoms to 
hospitalisation was shorter among 
women

Guinea; Liberia; Sierra 
Leone; South Sudan; 
Uganda

Gomes et 
al27

Pregnancy Symptoms Dengue Roughly 76% of pregnant women 
sought treatment during the 
critical phase of infection

Indonesia Mulyana 
et al64

Treatment/management options

Sex No evidence identified in the literature

Gender No evidence identified in the literature

Pregnancy Clinical guidance Dengue No consensus on management of 
infection during pregnancy

Indonesia Mulyana 
et al64

Experiences in the health system

Sex No evidence identified in the literature

Gender Gendered power 
dynamics

Ebola Midwives had diverse experiences 
in outbreak care due to ICM 
restrictions; a midwife was 
fired for risking infection trying 
to improve care, but was later 
consulted by policymakers

Sierra Leone Erland et 
al73

Pregnancy Delayed treatment Ebola Pregnant women were denied 
maternal/obstetric care until 
a negative blood test which 
resulted in vesicovaginal fistula, 
intrauterine fetal death and 
maternal death

Sierra Leone Erland et 
al73

Health and social consequences of treatment/management

Sex No evidence identified in the literature

Gender Stigma Ebola Community’s lack of knowledge 
about ebola led to fear and 
stigma, affecting midwives (a 
midwife was evicted after the 
landlord found out she worked in 
an ebola treatment centre)

Sierra Leone Erland et 
al73

Pregnancy Morbidity and mortality Ebola Increased morbidity and mortality 
among women due to avoidance 
of health facilities

Nigeria Fawole et 
al56
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areas, women’s ability to seek healthcare during an ebola 
outbreak is further hindered by the risk of gender- based 
violence.66 For pregnant women, mistaking dengue- and 
ebola- related symptoms for pregnancy symptoms and 
fear of nosocomial transmissions limited treatment- 
seeking behaviours during outbreaks.64 82

Treatment/management options
Pregnant women, despite being a high- priority popula-
tion for treatment, faced challenges to treatment and 
management options due to a lack of data on treatment 
safety and lack of consensus and clinical guidance for 
managing infectious diseases.27 40 64 73 86 Additionally, 
strict control measures in clinics impacted obstetric care, 
delaying and limiting access to timely specialised care and 
life- saving interventions for pregnant women admitted to 
ebola treatment centres.25 62 73 88 In some cases, pregnancy 
termination was accepted as the best option for maternal 
recovery from ebola.70 73 However, the availability of abor-
tion services depended on national policies, healthcare 
provider compliance and acceptability to the patient.76 83

Experiences in healthcare
Gender- based discrimination and provider attitude 
contributed to differential treatment experiences 
between men and women. In dengue outbreaks, women 
faced delays in receiving hospital care and were admitted 
at later disease stages.48 Similarly, women reported inad-
equate care during Zika outbreaks.95 Pregnant women 
also encountered challenges in accessing proper treat-
ment. Pregnant women infected with Zika reported 
experiencing stigma and prejudice from healthcare 
providers.79 Furthermore, pregnant women were denied 
essential maternal/obstetric care until they tested nega-
tive for ebola, which has been linked to adverse outcomes 
including vesicovaginal fistula, intrauterine fetal death 
and maternal mortality.40 73

Health and social outcomes of treatment/management
Gender impacts on treatment and management further 
shape health and social outcomes. During ebola 
outbreaks, midwives faced numerous serious health and 
social outcomes, including infection and death, being 
fired for making care decisions deemed to place staff at 
infection risk, experiencing community stigma and facing 
eviction during ebola.73 Additionally, women exhibited 
higher rates of morbidity and mortality as they avoided 
healthcare facilities during ebola outbreaks.56 Pregnant 
women faced severe disruptions in treatment and access 
to healthcare during ebola and Zika outbreaks, leading 
to decreased access to pre- and post- natal care, increased 
likelihood of unassisted deliveries and higher maternal 
mortality rates.40 72

Recovery
The reviewed literature contained evidence on sex, 
gender and pregnancy- mediated outbreak dynamics 
related to the recovery phase of outbreak response. 

The complete adapted matrix showing evidence for sex, 
gender and pregnancy differences identified in the liter-
ature for each of the six health parameters applied to 
the recovery response phase, summarised below, can be 
found in online supplemental table E. Selected examples 
are displayed in table 5.

Recovery risk and vulnerability
Sex- mediated risk factors impacting recovery were iden-
tified in the context of ebola and Zika. Both viruses 
have the potential for post- recovery sexual transmission 
through infected semen, placing sexual partners of recov-
ered males at risk.26 37 44 46 53 60 71 92 Pregnancy- specific risks 
and vulnerabilities during recovery were also observed, 
including the risk of infant fatality and post- recovery preg-
nancy/fertility concerns. Maternal death or the inability 
of an ebola- infected survivor to breastfeed were linked 
with an increased risk of infant death.27 81 Viral persis-
tence of ebola in pregnancy fluids post- maternal recovery 
posed risks of vertical transmission to fetus/infants and 
horizontal transmission to caregivers during parturition 
following maternal recovery.27 81 88

Access and use of recovery services
Post- outbreak availability and accessibility of services 
disproportionately impact pregnant women and caregivers 
of infants/children. Ebola outbreaks have disrupted 
routine healthcare services, including maternal, child 
and sexual reproductive health services.47 62 73 In the case 
of Zika, mothers disproportionately bore the burden of 
caring for children with congenital Zika syndrome (CZS) 
while facing structural and logistical barriers in accessing 
medical services and welfare benefits.46 95

Health-seeking behaviours during recovery
Reduced health- seeking behaviours were found to persist 
among pregnant women even after ebola outbreaks were 
declared over due to ongoing stigma and fear of facility- 
acquired transmission.56 62 73

Recovery service options
Recovery services, including medical knowledge, medica-
tions and specialised care for infants and children with 
CZS and microcephaly, were found to be lacking.79 93

Experiences with recovery services
No evidence was identified in the literature pertaining 
to sex, gender or pregnancy status and experiences with 
recovery services.

Health and social outcomes
Gender- related stigma and its social consequences are 
evident. Male Ebola survivors experienced stigma due to 
fears of potential sexual transmission of the virus, attrib-
uted to the persistence of Ebola RNA in semen.44 Gender 
disparities and pregnancy status have been found to 
have differential and overlapping impacts on caregiving 
responsibilities, long- term economic and educational 
outcomes, mental health, and social effects. For example, 
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Table 5 Evidence of sex, gender and pregnancy status- related implications for recovery, selection of examples

Response phase: recovery

Data category Themes Disease Evidence Country First 
author, 
year

Recovery risk and vulnerability

Sex Post- recovery sexual 
transmission

Zika RNA has been detected 
in semen up to 370 days 
after onset of illness, but 
shedding of infective viral 
particles is rare after 30 
days from the onset

Angola; American Samoa; 
Brazil; Columbia; Cuba; 
Dominican Republic; 
Ecuador; Guatemala; 
Guinea- Bissau; Haiti; 
Honduras; India; Jamaica; 
Nicaragua; Panama; Peru; 
Puerto Rico; Suriname; 
Thailand; Venezuela; 
Vietnam

Musso et 
al37

Gender No evidence identified in the literature

Pregnancy Post- recovery 
transmission

Ebola Increased risk for 
horizontal transmission 
during parturition post- 
maternal recovery

Guinea Baggi et 
al81

Access to and use of recovery services

Sex No evidence identified in the literature

Gender No evidence identified in the literature

Pregnancy Accessibility Zika Mothers often bear the 
burden of caring for 
children with CZS but 
face logistical barriers to 
obtaining medical services 
and welfare benefits for 
families with children with 
CZS (eg, transportation, 
documentation)

Brazil Ambrogi et 
al95

Health- seeking behaviours during recovery

Sex No evidence identified in the literature

Gender No evidence identified in the literature

Pregnancy Maternal health- seeking 
behaviours

Ebola Reduced maternal health- 
seeking behaviours due 
to stigma and fear of 
nosocomial transmission

Nigeria Fawole et 
al56

Recovery options

Sex No evidence identified in the literature

Gender No evidence identified in the literature

Pregnancy Inadequate recovery 
services

Zika Lack of medical 
knowledge, medications 
and specialised care for 
care of infants/children 
with CZS/microcephaly

Colombia Tirado et 
al79

Experiences with recovery services

Sex No evidence identified in the literature

Gender No evidence identified in the literature

Pregnancy No evidence identified in the literature

Health and social outcomes

Sex No evidence identified in the literature

Gender Stigmatisation Ebola Stigmatisation of male 
survivors due to fears of 
sexual transmission

Afghanistan; Democratic 
Republic of Congo; Guinea; 
India; Liberia; Sierra Leone; 
Sudan; Uganda

Thorson et 
al44

Continued
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women bear a disproportionate burden as caregivers, 
even after Zika outbreaks are controlled40 46 79 95 and 
are disproportionately affected by economic loss given 
their higher likelihood of working in sectors impacted by 
response measures.47 Response efforts are linked to wors-
ening gender gaps in education, as women and girls, who 
disproportionately shoulder the burden of care or face 
economic repercussions, encounter increased obstacles 
in their pursuit of educational opportunities.7 95 Mothers 
caring for children with Zika- related disabilities faced 
social isolation and stigma,79 95 while survivors of Ebola, 
particularly women, faced heightened stigma and accu-
sations of witchcraft, resulting in psychological trauma 
and anxiety.40 71 Studies examining indirect health 
outcomes found poorer outcomes for women during 
Ebola outbreaks and an estimated increase in maternal 
mortality due to the deaths of healthcare workers from 
Ebola.62 72

Gaps identified in the literature
Despite advancements in understanding biological suscep-
tibility, disease pathogenesis and treatment responses, a 
significant lack of sex- disaggregated data persists during 
outbreaks.38 47 48 72 Such data are often not routinely 
collected47 48 or collected late in the outbreak, as observed 
during the 2014 West Africa Ebola outbreak.28 38 72 This 
hinders the identification of epidemiological differences 
between women and men. Gaps also exist in sexual trans-
mission data for ebola and Zika, with limited information 
on transmission risk,26 92 routes,26 92 infectivity duration 
in vaginal secretions25 and condom effectiveness.25 44 
The gap in sex- disaggregated data extends to vaccine 
and treatment safety and efficacy.65 91 Even when data 
are available, comprehending the reasons for observed 
differences warrants sex and gender- based analysis and 
further investigations.31 84 For instance, more research is 
needed to understand the drivers of heightened likeli-
hood of hepatitis E virus antibodies in males31 and the 
elevated morbidity and mortality of influenza A (H1N1) 
in females and pregnant women.84

Gendered data and indicators are not systematically 
collected during outbreaks.28 40 60 66 72 94 A review of 
ebola and Zika outbreaks indicated that less than 1% 
of published studies reported on gender indicators.72 
The lack of gender- sensitive targets and indicators in 

response strategies and monitoring mechanisms contrib-
uted to evidence gaps.28 40 72 Moreover, the link between 
gender, attitudes, perceptions and preventive behaviours 
across diverse cultures during outbreaks remains insuf-
ficiently studied, with underlying mechanisms not 
comprehensively explored.35 66 74 94 For example, very 
few studies examined how gender affects Zika preven-
tion behaviours, and none examined men’s perceptions 
of the Zika response or their roles in prevention.74 94 
Research on structural barriers to accessing prevention 
and healthcare services for different genders is limited 
but potentially affects disease burden estimates.35 83 There 
is also notable limited research examining the long- term 
health, social and psychosocial impacts of outbreaks and 
responses by gender.28 40 71 76 94

Not only are differences between men and women 
infrequently examined, but the literature also under-
scores gaps in intersectional analyses of how sex, gender 
and pregnancy intersect with other factors compounding 
inequities during outbreaks.38 48 60 72 83 For instance, 
gaps in intersectional understanding of Zika risk and 
outcomes resulted in the most marginalised pregnant 
women remaining at greatest risk for having children 
with CZS.72 83 Moreover, sociological studies on ebola 
are limited, impeding understanding of factors driving 
health outcome disparities.38 60

Physiological changes during pregnancy affect suscep-
tibility to diseases, designating pregnant women as a 
vulnerable group during outbreaks. However, gaps 
persist in systematically collecting pregnancy data during 
outbreaks, leading to insufficient insights into epidemi-
ological measures, clinical presentations, outcomes and 
post- recovery risks.25 27 30 45 57 61 62 64 67 68 73 81 82 86 93 For 
example, due to non- routine reporting of pregnancy 
status during admissions to ebola treatment centres, 
outcome indicators for pregnant women cannot be 
measured.25 27 62 73 81 82 There is limited research on 
impacts of prior ebola infection on subsequent preg-
nancies or fertility.25 Data scarcity also exists on how 
pregnancy- induced biological changes affect suscep-
tibility and pathogenesis31 32 and the impact of prior 
infections or co- infections on disease in pregnancy.35 37 86 
Numerous literature called for the critical need for well- 
powered studies to demonstrate vaccine and treatment 

Response phase: recovery

Pregnancy Long- term economic 
impact

Zika Many mothers cannot 
return to work after 
childbirth (eg, caregiving 
roles, complex medical 
needs of their children, 
reliance on social welfare 
payments that have 
income restrictions)

Brazil Ambrogi et 
al95

CZS, congenital Zika syndrome.

Table 5 Continued
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safety in pregnant women.25 27 30 31 35 41 43 45 63 91 Notably, 
safety of substances like Zika- recommended mosquito 
repellents during pregnancy lacks evidence.63 Gaps were 
noted in pregnant women’s experiences in healthcare 
facilities, such as ebola treatment centres.73 One study 
showed inadequate pregnancy data coupled with gender 
inequality in healthcare provider decision- making 
structures led to non- adaptive guidance during ebola 
outbreaks, affecting maternal deaths.73

Evidence gaps also extend to vertical transmission, fetal 
risks and infant outcomes.25 30 32 33 36 58 69 For instance, 
there are limited insights of the route of potential 
vertical transmission of dengue virus.33 Additionally, 
there is evidence that limited knowledge of fetal risks 
from maternal Zika infection36 69 affected guidance for 
pregnant women facing severe fetal outcomes. Variations 
in Zika- related microcephaly cases across time and geog-
raphy are unexplained58 and limited data about children 
born to Zika- infected mothers hinders measuring Zika’s 
lifelong impact.33 51

DISCUSSION
This scoping review demonstrates how sex and gender 
significantly, yet variably, impact every phase of outbreak 
preparedness and response. However, it also reveals 
persistent sex and gender evidence gaps in outbreak 
response. Additionally, it warns that gender- insensitive 
policies and programmes in outbreak response reinforce 
and may exacerbate gender and health inequities.

The available evidence demonstrates that sex and 
gender as well as pregnancy status significantly influence 
outbreak and response dynamics throughout all four 
phases of the outbreak timeline. These disparities encom-
passed a wide range of risk factors for disease, vulner-
ability, access to services, health- seeking behaviours, 
treatment options as well as experiences in health settings 
and health and social outcomes and consequences. The 
findings highlight that while sex differences and gender 
disparities in outbreaks vary by disease, setting and popu-
lation, they play significant roles in shaping outbreak 
dynamics and need to be considered from an intersec-
tional perspective.

Despite this recognised significance, the persistent sex 
and gender evidence gaps in outbreak response are notably 
demonstrated in the relatively few articles from 2012 to 
2022 that considered sex or gender dimensions of disease 
outbreaks. The majority of the articles that did incorporate 
sex and/or gender further cited sex and gender evidence 
gaps as limiting their own analysis or general conclu-
sions.25–28 30–33 35–38 40–45 47 48 51 57 58 60–69 71–74 76 81–84 86 91–94 
During outbreaks and public health emergencies, collec-
tion and analysis of sex- and gender- related data are 
often overlooked as the focus is on quick and simple 
actions.6 18 40 47 72 For example, gender- sensitive data on 
access to SRH services or contraception usage are often 
not collected.40 Furthermore, intersectional gender 

analyses, accounting for compounding effects of other 
social stratifiers, are frequently overlooked.3–5

The articles reviewed also highlight evidence that the 
failure to consider gender dimensions of outbreaks and 
public health emergencies can reinforce gender inequal-
ities during and after outbreaks, leading to long- term 
negative health and social outcomes.6 40 47 74 83 94 Zika 
prevention response efforts have been criticised for 
placing the burden of preventing both pregnancy and 
infection solely on women, without acknowledging the 
gender- related barriers they faced.47 50 72 76 83 94 Evidence 
from the COVID- 19 pandemic further demonstrates how 
gender- insensitive policies risk reinforcing gender and 
other health inequities.2 17 18 96

Intersectional gender analyses are critically needed 
in outbreak and public health emergencies for devel-
oping and implementing effective response strategies 
that account for differential outbreak experiences and 
promote equitable outcomes. Systematically collecting 
and reporting sex- disaggregated data, sex- specific data 
and gender- sensitive indicators, such as those outlined 
in Gender Responsive Monitoring and Evaluation,97 at 
the local level, routine sex and gender- based analysis, 
and the use of these in response decision and planning 
would considerably improve the effectiveness and equita-
bility of response efforts. It would also fill gaps in crucial 
information for preparedness and evidence- based deci-
sions in future responses98 and mitigate the unintended 
harms that can result from failure to fully consider sex 
and gender dimensions.

Various toolkits and guidance documents have been 
devised to improve the consideration of sex and gender 
aspects during outbreaks. However, much of this guid-
ance tends to be disease- specific or focused in one area of 
response, such as surveillance. Due to the lack of appro-
priate guidance, the GOARN Analytics for Outbreaks 
Working Group called for the adaptation of the widely 
cited SAGER guidelines for Integrated Outbreak Analytics 
(SAGER- IOA). Integrated Outbreak Analytics (IOA) is a 
collaborative, multi- disciplinary and multi- actor approach 
to better understand outbreak dynamics, risk factors and 
underlying causes at the local level.99 100 SAGER- IOA 
development focuses on gathering data on sex, age and 
gender during outbreaks, conducting collaborative and 
integrated analyses to discern how these factors interact 
with outbreak responses, and applying this data for 
swift, evidence- based decision- making. SAGER- IOA will 
address a critical need by offering a solid framework with 
flexible guidelines for incorporating sex and gender 
considerations into outbreak and public health emer-
gency responses to address the sex and gender evidence 
gap and support gender- responsive actions.

Limitations
Although our scoping review focused on the inclusion of 
sex and gender in outbreak responses in LMICs, there 
is a substantial body of research on sex and gender 
differences in high- income countries and non- outbreak 
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contexts that may be generalisable to these settings. The 
exclusion of non- English articles may have also limited 
the comprehensiveness of our findings. Furthermore, 
differentiating the dynamics of sex and gender during 
outbreaks is inherently complex, sex and gender intersect 
in ways that influence health outcomes, and the under-
lying drivers are often unclear. Evidence gaps further 
complicate gender analyses, especially considering that 
gender itself is a multifaceted construct. This challenge 
is compounded by the fact that many of the reviewed 
articles conflate sex and gender. While we aimed for 
consistency and transparency, the categories of ‘sex’ and 
‘gender’ used here are broad qualifiers that rely on how 
these aspects were interpreted in the reviewed studies.

Although public and patient involvement is critical 
for research on sex and gender dynamics in outbreaks, 
the methodological aims and resource limitations of this 
scoping review made such involvement impractical. This 
review sought to map and synthesise existing evidence, 
but future research and follow- up studies should incor-
porate public and patient perspectives to help address 
ongoing evidence gaps and identify effective paths 
forward.

CONCLUSION
This scoping review underscores the risks of overlooking 
sex and gender dimensions in outbreak analytics and 
response, across prevention, detection, treatment/
management and recovery efforts. The evidence unequiv-
ocally illustrates that neglecting sex and gender dynamics 
during outbreaks yields adverse consequences, such as 
missed information, misguided actions across response 
phases and worse health outcomes for marginalised 
groups. Such negligence not only weakens the founda-
tion of current and future outbreak responses but also 
perpetuates gender inequalities, erodes trust in health 
systems and contributes to enduring adverse health, 
social, economic and security ramifications. While a one- 
size- fits- all approach is untenable for all outbreaks and 
contexts, a comprehensive, adaptable and actionable 
strategy that systematically integrates sex and gender 
dimensions throughout all outbreak phases, grounded 
in local realities, is urgently required.

Author affiliations
1Global Health Center, Centers for Disease Control and Prevention, Atlanta, Georgia, 
USA
2Epidemiology Intervention and Training Department, Epicentre, Paris, France
3Centers for Disease Control and Prevention, Atlanta, Georgia, USA
4World Health Organization, Geneva, GE, Switzerland
5Graduate Institute of International and Development Studies, Geneve, GE, 
Switzerland
6Health Emergencies Programme, World Health Organization, Geneve, GE, 
Switzerland
7Public Health, Institute of Tropical Medicine, Antwerpen, Antwerpen, Belgium
8Integrated Outbreak Analytics, UNICEF, London, UK
9PUBLIC HEALTH EMERGENCIES, UNICEF, Kinshasa, Congo (the Democratic 
Republic of the)

X Simone E Carter @simone_tweets

Acknowledgements We would like to express our deepest gratitude to the local 
staff and researchers in the Cellule d'Analyse Intégrée (CAI) within the Ministry of 
Health in the Democratic Republic of Congo (DRC) and to all Integrated Outbreak 
Analytics (IOA) partners. Their invaluable observations and work in identifying the 
gaps and needs in outbreak response and their unwavering efforts in preventing, 
detecting, responding to and managing outbreaks, form the foundation of this 
scoping review. The challenges they face in are immense, and it is their tireless 
dedication that inspired the need for this study. We also extend our heartfelt thanks 
to Joanna M. Taliano, our incredible CDC librarian, whose expertise guided us 
through the complexities of developing a comprehensive search strategy. Joanna’s 
support and ability to course- correct our efforts were pivotal in ensuring that 
we identified and included the essential articles needed to address our research 
questions. Finally, we acknowledge and celebrate the contributions of all the 
researchers whose work is showcased in this review. Their dedication to analyzing 
and reporting the critical ways in which sex and gender impact health outcomes 
in outbreaks is fundamental to advancing this field. The evidence base you have 
established underscores the urgent need for continued focus on these issues, and 
we hope this review amplifies the call for more essential work in this area.

Contributors MEG, ELYP, SH, LZP, M- AD, CLD, MM, CRRE, MRS and SC contributed 
to the conception and design of the study. MEG and ELYP were responsible for 
conducting data collection, including comprehensive literature searches. MEG 
and ELYP led the data analysis, interpretation of the findings and drafted the 
manuscript. MEG, ELYP, SH, LZP, M- AD, CLD, MM, CRRE, MRS and SC contributed to 
the critical revision of the manuscript and reviewed and approved the final version 
for publication. All authors contributed to the conception and design of the study. 
MEG, ELYP and JMT were responsible for conducting data collection, including 
comprehensive literature searches. MEG and ELYP led the data analysis and 
interpretation of the findings and drafted the manuscript. All authors contributed 
to the critical revision of the manuscript and approved the final version of the 
manuscript for publication. MEG and ELYP contributed equally to this project and 
share joint- first authorship. ELYP is responsible for the overall content as the 
guarantor. Our project involved a diverse team of authors from various disciplines. 
We found that parts of the original draft contained too much specialized jargon 
from gender research. To address this, we rewrote those sections in simpler 
language. We then used ChatGPT 3.5 to help compare the plain language 
statements with the original text, ensuring that the meaning was preserved.

Funding Support for this review was provided by the Integrated Outbreak 
Analytics Initiative and jointly funded by WHO, UNICEF, CDC and Epicentre.

Competing interests None declared.

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

Patient consent for publication Not applicable.

Ethics approval Not applicable.

Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement All data relevant to the study are included in the 
article or uploaded as supplementary information.

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 under the terms of the 
Creative Commons Attribution IGO License (CC BY 3.0 IGO), which permits use, 
distribution,and reproduction in any medium, provided the original work is properly 
cited. In any reproduction of this article there should not be any suggestion that 
WHO or this article endorse any specific organization or products. The use of the 
WHO logo is not permitted. This notice should be preserved along with the article’s 
original URL.

ORCID iDs
Emelie Love Yonally Phillips http://orcid.org/0009-0000-7095-0851
Clara Rodriguez Ribas Elizalde http://orcid.org/0000-0002-9832-4796
Marie- Amelie Degail http://orcid.org/0000-0002-5522-7515
Marie Meudec http://orcid.org/0000-0003-2435-4471

B
M

J G
lobal H

ealth: first published as 10.1136/bm
jgh-2024-015900 on 19 January 2025. D

ow
nloaded from

 https://gh.bm
j.com

 on 28 January 2025 by guest. A
ll rights, including for text and data m

ining, A
I

 training, and sim
ilar technologies, are reserved.

https://x.com/simone_tweets
https://creativecommons.org/licenses/by/3.0/igo/
http://orcid.org/0009-0000-7095-0851
http://orcid.org/0000-0002-9832-4796
http://orcid.org/0000-0002-5522-7515
http://orcid.org/0000-0003-2435-4471


Gales MK, et al. BMJ Glob Health 2025;10:e015900. doi:10.1136/bmjgh-2024-015900 15

BMJ Global Health

Simone E Carter http://orcid.org/0000-0003-3818-3538

REFERENCES
 1 Hawkes S, Pantazis A, Purdie A, et al. Sex- disaggregated data 

matters: tracking the impact of COVID- 19 on the health of women 
and men. Econ Polit 2022;39:55–73. 

 2 Wenham C, Smith J, Davies SE, et al. Women are most affected 
by pandemics - lessons from past outbreaks. Nature New Biol 
2020;583:194–8. 

 3 Bauer GR. Incorporating intersectionality theory into population 
health research methodology: challenges and the potential to 
advance health equity. Soc Sci Med 2014;110:10–7. 

 4 Hankivsky O, Grace D, Hunting G, et al. An intersectionality- based 
policy analysis framework: critical reflections on a methodology for 
advancing equity. Int J Equity Health 2014;13:119. 

 5 Davies S, Harman S, Manjoo R, et al. Why it must be a feminist 
global health agenda. Lancet 2019;393:601–3.

 6 Morgan R, Davies SE, Feng H, et al. Using gender analysis matrixes 
to integrate a gender lens into infectious diseases outbreaks 
research. Health Policy Plan 2022;37:935–41. 

 7 Davies S, Bennett B. Zika and ebola had a much worse effect on 
women: we need more research to address this in the future. The 
Conversation; 2016. Available: https://theconversation.com/zika- 
and-ebola-had-a-much-worse-effect-on-women-we-need-more- 
research-to-address-this-in-future-64868

 8 vom Steeg LG, Klein SL. SeXX Matters in Infectious Disease 
Pathogenesis. PLoS Pathog 2016;12:e1005374. 

 9 World Health Organization. Gender and health: technical paper. 
WHO; 1998. Available: https://apps.who.int/iris/handle/10665/ 
63998

 10 Heidari S, Babor TF, De Castro P, et al. Sex and Gender Equity in 
Research: rationale for the SAGER guidelines and recommended 
use. Res Integr Peer Rev 2016;1:2:2:. 

 11 Coen S, Banister E. What a difference sex and gender make: a 
gender, sex and health research casebook. CIHR IGH 2012. 

 12 United nations, department of economic and social affairs. 
Sustainable Development Goals.UN; 2015. Available: https://sdgs. 
un.org/goals

 13 World Health Organization. Thirteenth General Programme of Work: 
2019- 2023. WHO 2019. Available: https://apps.who.int/iris/handle/ 
10665/67649

 14 Heidari S, Fernandez DGE, Coates A, et al. WHO’s adoption of 
SAGER guidelines and GATHER: setting standards for better 
science with sex and gender in mind. The Lancet 2024;403:226–8. 

 15 Pande RP, Mollard IMP, Lnu NKH. Gender in preparedness and 
response toolkit (genpar). World Bank; 2022. Available: http:// 
elibrary.worldbank.org/doi/book/10.1596/38223

 16 World Health Organization. Incorporating intersectional gender 
analysis into research on infectious diseases of poverty: a toolkit 
for health researchers. 2020.

 17 Carter SE, Gobat N, Pfaffmann Zambruni J, et al. What 
questions we should be asking about COVID- 19 in humanitarian 
settings: perspectives from the Social Sciences Analysis Cell 
in the Democratic Republic of the Congo. BMJ Glob Health 
2020;5:e003607. 

 18 Heidari S, Ahumada C, Kurbanova Z, et al. Towards the real- 
time inclusion of sex- and age- disaggregated data in pandemic 
responses. BMJ Glob Health 2020;5:e003848. 

 19 PRISMA. Preferred reporting items for systematic reviews and 
meta- analyses. Available: http://www.prisma-statement.org/

 20 Covidence. Available: https://www.covidence.org/ [Accessed 2 
May 2023].

 21 Hamadeh N, Rompaey C, Metreau E, et al. New world bank country 
classifications by income level 2022- 2023. World Bank Blogs; 
2022. Available: https://blogs.worldbank.org/opendata/new-world- 
bank-country-classifications-income-level-2022-2023

 22 Sphere Association. Sphere standards. Geneva: Sphere 
Association. 2023 Available: https://spherestandards.org/

 23 World Health Organization. International health regulations. Geneva: 
World Health Organization. n.d. Available: https://www.who.int/ 
health-topics/international-health-regulations#tab=tab_1

 24 World Health Organization. Gender mainstreaming for health 
managers: a practical approach. WHO; 2011.

 25 Bebell LM, Oduyebo T, Riley LE. Ebola virus disease and 
pregnancy: A review of the current knowledge of Ebola virus 
pathogenesis, maternal, and neonatal outcomes. Birth Defects Res 
2017;109:353–62. 

 26 Calvet GA, Santos FBD, Sequeira PC. Zika virus infection: 
epidemiology, clinical manifestations and diagnosis. Curr Opin 
Infect Dis 2016;29:459–66. 

 27 Gomes MF, de la Fuente- Núñez V, Saxena A, et al. Protected to 
death: systematic exclusion of pregnant women from Ebola virus 
disease trials. Reprod Health 2017;14:172. 

 28 Harman S. Ebola, gender and conspicuously invisible women in 
global health governance. Third World Q 2016;37:524–41. 

 29 Johnson C. Pregnant woman versus mosquito: A feminist 
epidemiology of Zika virus. J Int Pol Theory 2017;13:233–50. 

 30 Kim J- H, Nelson KE, Panzner U, et al. A systematic review of 
the epidemiology of hepatitis E virus in Africa. BMC Infect Dis 
2014;14:308. 

 31 Kmush BL, Nelson KE, Labrique AB. Risk factors for hepatitis 
E virus infection and disease. Expert Rev Anti Infect Ther 
2015;13:41–53. 

 32 Liu S, Sha J, Yu Z, et al. Avian influenza virus in pregnancy. Rev 
Med Virol 2016;26:268–84. 

 33 Marrs C, Olson G, Saade G, et al. Zika Virus and Pregnancy: A 
Review of the Literature and Clinical Considerations. Am J Perinatol 
2016;33:625–39. 

 34 Marteleto LJ, Guedes G, Coutinho RZ, et al. Live Births and Fertility 
Amid the Zika Epidemic in Brazil. Demography 2020;57:843–72. 

 35 Meijer WJ, van Noortwijk AGA, Bruinse HW, et al. Influenza virus 
infection in pregnancy: a review. Acta Obstet Gynecol Scand 
2015;94:797–819. 

 36 Mota VMR, Cavalcanti LP de G, Delfino ADS, et al. Abortion in 
Cases of Zika Virus Congenital Infection. Rev Bras Ginecol Obstet 
2018;40:417–24. 

 37 Musso D, Ko AI, Baud D. Zika Virus Infection - After the Pandemic. 
N Engl J Med 2019;381:1444–57. 

 38 Nkangu MN, Olatunde OA, Yaya S. The perspective of gender on 
the Ebola virus using a risk management and population health 
framework: a scoping review. Infect Dis Poverty 2017;6:135. 

 39 Sevilimedu V, Pressley KD, Snook KR, et al. Gender- based 
differences in water, sanitation and hygiene- related diarrheal 
disease and helminthic infections: a systematic review and meta- 
analysis. Trans R Soc Trop Med Hyg 2016;110:637–48. 

 40 Smith J. Overcoming the ‘tyranny of the urgent’: integrating gender 
into disease outbreak preparedness and response. Gender & 
Development 2019;27:355–69. 

 41 Takeda S, Hisano M, Komano J, et al. Influenza vaccination during 
pregnancy and its usefulness to mothers and their young infants. J 
Infect Chemother 2015;21:238–46. 

 42 Tambo E, Chuisseu PD, Ngogang JY, et al. Deciphering 
emerging Zika and dengue viral epidemics: Implications for 
global maternal- child health burden. J Infect Public Health 
2016;9:240–50. 

 43 Thomas RE, Lorenzetti DL, Spragins W, et al. The safety of yellow 
fever vaccine 17D or 17DD in children, pregnant women, HIV+ 
individuals, and older persons: systematic review. Am J Trop Med 
Hyg 2012;86:359–72. 

 44 Thorson A, Formenty P, Lofthouse C, et al. Systematic review of 
the literature on viral persistence and sexual transmission from 
recovered Ebola survivors: evidence and recommendations. BMJ 
Open 2016;6:e008859. 

 45 Jesse Uneke C. . CWHR 2013;8:326–36. 
10.2174/1573404811208040006

 46 Vlassoff C, St. John R. A human rights- based framework to assess 
gender equality in health systems: the example of Zika virus in the 
Americas. Glob Health Action 2018;11:1570645. 

 47 Wenham C, Davies SE. WHO runs the world – (not) girls: gender 
neglect during global health emergencies. Int Fem J Polit 
2022;24:415–38. 

 48 Aamir M, Masood G, Aamir W, et al. Gender difference in patients 
with dengue fever admitted in a teaching hospital, Lahore. Pak J 
Med 2014;8:12–5.

 49 Adeneye AK, Musa AZ, Oyedeji KS, et al. Risk factors associated 
with cholera outbreak in Bauchi and Gombe states in Northeast 
Nigeria. J Public Health Epidemiol 2016;8:286–96.

 50 Borges ALV, Moreau C, Burke A, et al. Women’s reproductive health 
knowledge, attitudes and practices in relation to the Zika virus 
outbreak in northeast Brazil. PLoS One 2018;13:e0190024. 

 51 Brady OJ, Osgood- Zimmerman A, Kassebaum NJ, et al. The 
association between Zika virus infection and microcephaly in Brazil 
2015- 2017: An observational analysis of over 4 million births. PLoS 
Med 2019;16:e1002755. 

 52 Brasil P, Pereira JP Jr, Moreira ME, et al. Zika Virus Infection 
in Pregnant Women in Rio de Janeiro. N Engl J Med 
2016;375:2321–3.

B
M

J G
lobal H

ealth: first published as 10.1136/bm
jgh-2024-015900 on 19 January 2025. D

ow
nloaded from

 https://gh.bm
j.com

 on 28 January 2025 by guest. A
ll rights, including for text and data m

ining, A
I

 training, and sim
ilar technologies, are reserved.

http://orcid.org/0000-0003-3818-3538
http://dx.doi.org/10.1007/s40888-021-00254-4
http://dx.doi.org/10.1038/d41586-020-02006-z
http://dx.doi.org/10.1016/j.socscimed.2014.03.022
http://dx.doi.org/10.1186/s12939-014-0119-x
http://dx.doi.org/10.1016/S0140-6736(18)32472-3
http://dx.doi.org/10.1093/heapol/czab149
https://theconversation.com/zika-and-ebola-had-a-much-worse-effect-on-women-we-need-more-research-to-address-this-in-future-64868
https://theconversation.com/zika-and-ebola-had-a-much-worse-effect-on-women-we-need-more-research-to-address-this-in-future-64868
https://theconversation.com/zika-and-ebola-had-a-much-worse-effect-on-women-we-need-more-research-to-address-this-in-future-64868
http://dx.doi.org/10.1371/journal.ppat.1005374
https://apps.who.int/iris/handle/10665/63998
https://apps.who.int/iris/handle/10665/63998
http://dx.doi.org/10.1186/s41073-016-0007-6
http://dx.doi.org/10.14288/1.0132684
https://sdgs.un.org/goals
https://sdgs.un.org/goals
https://apps.who.int/iris/handle/10665/67649
https://apps.who.int/iris/handle/10665/67649
http://dx.doi.org/10.1016/S0140-6736(23)02807-6
http://elibrary.worldbank.org/doi/book/10.1596/38223
http://elibrary.worldbank.org/doi/book/10.1596/38223
http://dx.doi.org/10.1136/bmjgh-2020-003607
http://dx.doi.org/10.1136/bmjgh-2020-003848
http://www.prisma-statement.org/
https://www.covidence.org/
https://blogs.worldbank.org/opendata/new-world-bank-country-classifications-income-level-2022-2023
https://blogs.worldbank.org/opendata/new-world-bank-country-classifications-income-level-2022-2023
https://spherestandards.org/
https://www.who.int/health-topics/international-health-regulations#tab=tab_1
https://www.who.int/health-topics/international-health-regulations#tab=tab_1
http://dx.doi.org/10.1002/bdra.23558
http://dx.doi.org/10.1097/QCO.0000000000000301
http://dx.doi.org/10.1097/QCO.0000000000000301
http://dx.doi.org/10.1186/s12978-017-0430-2
http://dx.doi.org/10.1080/01436597.2015.1108827
http://dx.doi.org/10.1177/1755088217702671
http://dx.doi.org/10.1186/1471-2334-14-308
http://dx.doi.org/10.1586/14787210.2015.981158
http://dx.doi.org/10.1002/rmv.1884
http://dx.doi.org/10.1002/rmv.1884
http://dx.doi.org/10.1055/s-0036-1580089
http://dx.doi.org/10.1007/s13524-020-00871-x
http://dx.doi.org/10.1111/aogs.12680
http://dx.doi.org/10.1055/s-0038-1648219
http://dx.doi.org/10.1056/NEJMra1808246
http://dx.doi.org/10.1186/s40249-017-0346-7
http://dx.doi.org/10.1093/trstmh/trw080
http://dx.doi.org/10.1080/13552074.2019.1615288
http://dx.doi.org/10.1080/13552074.2019.1615288
http://dx.doi.org/10.1016/j.jiac.2015.01.015
http://dx.doi.org/10.1016/j.jiac.2015.01.015
http://dx.doi.org/10.1016/j.jiph.2016.02.005
http://dx.doi.org/10.4269/ajtmh.2012.11-0525
http://dx.doi.org/10.4269/ajtmh.2012.11-0525
http://dx.doi.org/10.1136/bmjopen-2015-008859
http://dx.doi.org/10.1136/bmjopen-2015-008859
http://dx.doi.org/10.1080/16549716.2019.1570645
http://dx.doi.org/10.1080/14616742.2021.1921601
http://dx.doi.org/10.1371/journal.pone.0190024
http://dx.doi.org/10.1371/journal.pmed.1002755
http://dx.doi.org/10.1371/journal.pmed.1002755


16 Gales MK, et al. BMJ Glob Health 2025;10:e015900. doi:10.1136/bmjgh-2024-015900

BMJ Global Health

 53 Casapulla SL, Aidoo- Frimpong G, Basta TB, et al. Zika virus 
knowledge and attitudes in Ecuador. Aims Public Health 
2018;5:49–63. 

 54 do Nascimento Einloft AB, Moreira TR, Wakimoto MD, et al. Data 
quality and arbovirus infection associated factors in pregnant and 
non- pregnant women of childbearing age in Brazil: A surveillance 
database analysis. One Health 2021;12:100244. 

 55 Elson WH, Ortega E, Kreutzberg- Martinez M, et al. Cross- sectional 
study of dengue- related knowledge, attitudes and practices in Villa 
El. BMJ Open 2020;10. 

 56 Fawole OI, Bamiselu OF, Adewuyi PA, et al. Gender dimensions to 
the Ebola outbreak in Nigeria. Ann Afr Med 2016;15:7–13. 

 57 Feitoza HAC, Koifman S, Koifman RJ, et al. Dengue infection during 
pregnancy and adverse maternal, fetal, and infant health outcomes 
in Rio Branco. Cad Saude Publica 2007;33. 

 58 Forero- Martínez LJ, Murad R, Calderón- Jaramillo M, et al. Zika 
and women’s sexual and reproductive health: Critical first steps 
to understand the role of gender in the Colombian epidemic. Int J 
Gynaecol Obstet 2020;148 Suppl 2:15–9. 

 59 Gupta RK, Khajuria V, Rani R, et al. Gender based knowledge, 
attitude and practices about swine flu in a rural Indian population. 
JK Sci 2015;17:79–83.

 60 Kankya C, Nabadda D, Kabonesa C, et al. Social Dynamics of 
Ebola Virus Disease: A Case of Bundibugyo District, Uganda. 
Health (London) 2019;11:108–28. 

 61 Khaskheli M- N, Baloch S, Sheeba A, et al. Acute Hepatitis E Viral 
Infection in Pregnancy and Maternal Morbidity. J Coll Physicians 
Surg Pak 2015;25:734–7. 

 62 Lyman M, Mpofu JJ, Soud F, et al. Maternal and perinatal 
outcomes in pregnant women with suspected Ebola virus disease 
in Sierra Leone, 2014. Int J Gynaecol Obstet 2018;142:71–7. 

 63 Melo VAD, Silva JRS, Corte RL. Personal protective measures of 
pregnant women against Zika virus infection. Rev Saude Publica 
2019;53:72. 

 64 Mulyana RS, Pangkahila ES, Pemayun TGA. Maternal and Neonatal 
Outcomes during Dengue Infection Outbreak at a Tertiary National 
Hospital in Endemic Area of Indonesia. Korean J Fam Med 
2020;41:161–6. 

 65 Nzolo D, Engo Biongo A, Kuemmerle A, et al. Safety profile 
of fractional dosing of the 17DD Yellow Fever Vaccine among 
males and females: Experience of a community- based 
pharmacovigilance in Kinshasa, DR Congo. Vaccine (Auckl) 
2018;36:6170–82. 

 66 Pham PN, Sharma M, Bindu KK, et al. Protective Behaviors 
Associated With Gender During the 2018- 2020 Ebola Outbreak 
in Eastern Democratic Republic of the Congo. JAMA Netw Open 
2022;5:e2147462. 

 67 Rayis DA, Jumaa AM, Gasim GI, et al. An outbreak of hepatitis E 
and high maternal mortality at Port Sudan, Eastern Sudan. Pathog 
Glob Health 2013;107:66–8. 

 68 Sharma S, Jain S, Rajaram S. Spectrum of Maternofetal Outcomes 
during Dengue Infection in Pregnancy: An Insight. Infect Dis Obstet 
Gynecol 2016;2016:5046091. 

 69 Singh M, Hakim A, Saini G, et al. Epidemiology of pandemic 
influenza A (H1N1) 2009 in Western Rajasthan, India: a 
retrospective study. Sch J App Med Sci 2014;2:142–6.

 70 Tahira Y, Haleema HA, Aisha T. Fetomaternal Outcome 
with Hepatitis E in Pregnancy. J Coll Physicians Surg Pak 
2013;23:711–4.

 71 Linde Arias AR, Tristan- Cheever E, Furtado G, et al. “Too Much 
to Ask, Too Much to Handle”: Women’s Coping in Times of Zika. 
IJERPH 2020;17:4613. 

 72 Davies SE, Bennett B. A gendered human rights analysis of Ebola 
and Zika: locating gender in global health emergencies. Int Aff 
2016;92:1041–60. 

 73 Erland E, Dahl B. Midwives’ experiences of caring for pregnant 
women admitted to Ebola centres in Sierra Leone. Midwifery 
2017;55:23–8. 

 74 Gurman T, Ballard Sara A, Villanueva Lorenzo F, et al. The role of 
gender in Zika prevention behaviors in the Dominican Republic: 
Findings and programmatic implications from a qualitative study. 
PLoS Negl Trop Dis 2020;14:e0007994. 

 75 Linde- Arias AR, Roura M, Siqueira E. Solidarity, vulnerability and 
mistrust: how context, information and government affect the lives 
of women in times of Zika. BMC Infect Dis 2020;20:263. 

 76 Marteleto LJ, Weitzman A, Coutinho RZ, et al. Women’s 
Reproductive Intentions and Behaviors during the Zika Epidemic in 
Brazil. Popul Dev Rev 2017;43:199–227. 

 77 Arias ARL, Tristan- Cheever E, Furtado G, et al. “I don’t know if I 
have the courage”: reproductive choices in times of Zika. J Hum 
Growth Dev 2019;29:14–21. 

 78 Sousa C de, Mendes D do C, Mufato LF. Zikavírus: knowledge, 
perceptions, and care practices of infected pregnant women. Rev 
Gaucha Enferm 2018;39. 

 79 Tirado V, Morales Mesa SA, Kinsman J, et al. Women’s 
reluctance for pregnancy: Experiences and perceptions 
of Zika virus in Medellin, Colombia. Int J Gynaecol Obstet 
2020;148 Suppl 2:36–44. 

 80 Wenham C, Abagaro C, Arévalo A, et al. Analysing the intersection 
between health emergencies and abortion during Zika in Brazil, El 
Salvador and Colombia. Soc Sci Med 2021;270:113671. 

 81 Baggi FM, Taybi A, Kurth A, et al. Management of pregnant women 
infected with Ebola virus in a treatment centre in Guinea, June 
2014. Euro Surveill 2014;19:20983. 

 82 Bower H, Grass JE, Veltus E, et al. Delivery of an Ebola Virus- 
Positive Stillborn Infant in a Rural Community Health Center, Sierra 
Leone, 2015. Am J Trop Med Hyg 2016;94:417–9. 

 83 de Oliveira WK, de França GVA, Carmo EH, et al. Infection- related 
microcephaly after the 2015 and 2016 Zika virus outbreaks in 
Brazil: a surveillance- based analysis. Lancet 2017;390:861–70. 

 84 Martines RB, Bhatnagar J, de Oliveira Ramos AM, et al. Pathology 
of congenital Zika syndrome in Brazil: a case series. Lancet 
2016;388:898–904. 

 85 Meneses J do A, Ishigami AC, de Mello LM, et al. Lessons Learned 
at the Epicenter of Brazil’s Congenital Zika Epidemic: Evidence 
From 87 Confirmed Cases. Clin Infect Dis 2017;64:1302–8. 

 86 Muehlenbachs A, de la Rosa Vázquez O, Bausch DG, et al. 
Ebola Virus Disease in Pregnancy: Clinical, Histopathologic, and 
Immunohistochemical Findings. J Infect Dis 2017;215:64–9. 

 87 Nascimento L do, Siqueira CM, Coelho GE. Dengue in pregnant 
women: characterization of cases in Brazil, 2007- 2015. Epidemiol 
Serv Saude 2017;26:433–42. 

 88 Oduyebo T, Pineda D, Lamin M, et al. A Pregnant Patient With 
Ebola Virus Disease. Obstet Gynecol 2015;126:1273–5. 

 89 Amanya G, Kizito S, Nabukenya I, et al. Risk factors, person, place 
and time characteristics associated with Hepatitis E Virus outbreak 
in Napak District, Uganda. BMC Infect Dis 2017;17:451. 

 90 Cummings MJ, Wamala JF, Eyura M, et al. A cholera 
outbreak among semi- nomadic pastoralists in northeastern 
Uganda: epidemiology and interventions. Epidemiol Infect 
2012;140:1376–85. 

 91 Lucena A, Souza L de O, Percio J, et al. Factors associated with 
severity of adverse events following yellow fever vaccination during 
the biggest outbreak of the disease recorded in Brazil, 2016- 2017. 
Epidemiol Serv Saude 2020;29. 

 92 Coelho FC, Durovni B, Saraceni V, et al. Higher incidence of Zika 
in adult women than adult men in Rio de Janeiro suggests a 
significant contribution of sexual transmission from men to women. 
Int J Infect Dis 2016;51:128–32. 

 93 Machado CR, Machado ES, Rohloff RD, et al. Is pregnancy 
associated with severe dengue? A review of data from the Rio 
de Janeiro surveillance information system. PLoS Negl Trop Dis 
2013;7:e2217. 

 94 Coutinho RZ, Villanueva A, Weitzman A, et al. Zika virus public 
health crisis and the perpetuation of gender inequality in Brazil. 
Reprod Health 2021;18:40. 

 95 Ambrogi IG, Brito L, Diniz D. The vulnerabilities of lives: Zika, 
women and children in Alagoas State, Brazil. Cad Saude Publica 
2021;36. 

 96 Meinhart M, Vahedi L, Carter SE, et al. Gender- based violence and 
infectious disease in humanitarian settings: lessons learned from 
Ebola, Zika, and COVID- 19 to inform syndemic policy making. 
Confl Health 2021;15:84:84:. 

 97 Morgan R, Decker MR, Elnakib S, et al. Gender Responsive 
Monitoring and Evaluation (M&E). Monit & Act for Gender 2023. 

 98 Heidari S, Torreele E, Gülmezoglu AM, et al. A gender- responsive 
Pandemic Accord is needed for a healthier, equitable future. The 
Lancet 2023;402:2176–9. 

 99 Carter S, Scott Moncrieff I, Akilimali PZ, et al. Understanding the 
Broader Impacts of COVID- 19 on Women and Girls in the DRC 
through Integrated Outbreak Analytics to Reinforce Evidence 
for Rapid Operational Decision- Making. Anthropol Action 
2022;29:47–59. 

 100 Integrated analyses of barriers and opportunities for access to polio 
vaccination services. Reliefweb; 2022. Available: https://reliefweb. 
int/report/democratic-republic-congo/integrated-analyses-barriers- 
and-opportunities-access-polio-vaccination-services

B
M

J G
lobal H

ealth: first published as 10.1136/bm
jgh-2024-015900 on 19 January 2025. D

ow
nloaded from

 https://gh.bm
j.com

 on 28 January 2025 by guest. A
ll rights, including for text and data m

ining, A
I

 training, and sim
ilar technologies, are reserved.

http://dx.doi.org/10.3934/publichealth.2018.1.49
http://dx.doi.org/10.1016/j.onehlt.2021.100244
http://dx.doi.org/10.1136/bmjopen-2020-037408
http://dx.doi.org/10.4103/1596-3519.172554
http://dx.doi.org/10.1590/0102-311x00178915
http://dx.doi.org/10.1002/ijgo.13043
http://dx.doi.org/10.1002/ijgo.13043
http://dx.doi.org/10.4236/health.2019.111011
http://dx.doi.org/10.2015/JCPSP.734737
http://dx.doi.org/10.2015/JCPSP.734737
http://dx.doi.org/10.1002/ijgo.12490
http://dx.doi.org/10.11606/s1518-8787.2019053001146
http://dx.doi.org/10.4082/kjfm.18.0154
http://dx.doi.org/10.1016/j.vaccine.2018.08.052
http://dx.doi.org/10.1001/jamanetworkopen.2021.47462
http://dx.doi.org/10.1179/2047773213Y.0000000076
http://dx.doi.org/10.1179/2047773213Y.0000000076
http://dx.doi.org/10.1155/2016/5046091
http://dx.doi.org/10.1155/2016/5046091
http://dx.doi.org/10.3390/ijerph17124613
http://dx.doi.org/10.1111/1468-2346.12704
http://dx.doi.org/10.1016/j.midw.2017.08.005
http://dx.doi.org/10.1371/journal.pntd.0007994
http://dx.doi.org/10.1186/s12879-020-04987-8
http://dx.doi.org/10.1111/padr.12074
http://dx.doi.org/10.7322/jhgd.150807
http://dx.doi.org/10.7322/jhgd.150807
http://dx.doi.org/10.1590/1983-1447.2018.20180025
http://dx.doi.org/10.1590/1983-1447.2018.20180025
http://dx.doi.org/10.1002/ijgo.13046
http://dx.doi.org/10.1016/j.socscimed.2021.113671
http://dx.doi.org/10.2807/1560-7917.es2014.19.49.20983
http://dx.doi.org/10.4269/ajtmh.15-0619
http://dx.doi.org/10.1016/S0140-6736(17)31368-5
http://dx.doi.org/10.1016/S0140-6736(16)30883-2
http://dx.doi.org/10.1093/cid/cix166
http://dx.doi.org/10.1093/infdis/jiw206
http://dx.doi.org/10.5123/S1679-49742017000300002
http://dx.doi.org/10.5123/S1679-49742017000300002
http://dx.doi.org/10.1097/AOG.0000000000001092
http://dx.doi.org/10.1186/s12879-017-2542-2
http://dx.doi.org/10.1017/S0950268811001956
http://dx.doi.org/10.5123/S1679-49742020000100017
http://dx.doi.org/10.1016/j.ijid.2016.08.023
http://dx.doi.org/10.1371/journal.pntd.0002217
http://dx.doi.org/10.1186/s12978-021-01067-1
http://dx.doi.org/10.1590/0102-311X00032020
http://dx.doi.org/10.1186/s13031-021-00419-9
http://dx.doi.org/10.1093/heapol/czae073
http://dx.doi.org/10.1016/S0140-6736(23)02038-X
http://dx.doi.org/10.1016/S0140-6736(23)02038-X
http://dx.doi.org/10.3167/aia.2022.290106
https://reliefweb.int/report/democratic-republic-congo/integrated-analyses-barriers-and-opportunities-access-polio-vaccination-services
https://reliefweb.int/report/democratic-republic-congo/integrated-analyses-barriers-and-opportunities-access-polio-vaccination-services
https://reliefweb.int/report/democratic-republic-congo/integrated-analyses-barriers-and-opportunities-access-polio-vaccination-services

	Beyond COVID-19, the case for collecting, analysing and using sex-disaggregated data and gendered data to inform outbreak response: a scoping review
	Abstract
	Introduction
	Aims and objectives

	Methods
	Search strategy
	Synthesis
	Analysis
	Patient and public involvement

	Results
	Characteristics of study
	Prevention
	Prevention risk and vulnerability
	Access to and use of prevention services
	Prevention behaviours and health-seeking patterns
	Prevention options
	Experiences with prevention services
	Health and social outcomes and consequences related to prevention

	Detection
	Detection risk and vulnerability
	Access and use of screening/diagnostic services
	Diagnostic-seeking behaviours
	Screening/diagnostic options
	Experiences with screening/diagnostic services
	Health and social outcomes of detection

	Treatment/management
	Treatment/management risk and vulnerability
	Access and use of treatment/management services
	Treatment/management-seeking behaviours
	Treatment/management options
	Experiences in healthcare
	Health and social outcomes of treatment/management

	Recovery
	Recovery risk and vulnerability
	Access and use of recovery services
	Health-seeking behaviours during recovery
	Recovery service options
	Experiences with recovery services
	Health and social outcomes

	Gaps identified in the literature

	Discussion
	Limitations

	Conclusion
	References


