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Abstract

Humanitarian crises such as disease outbreaks, conflict and displacement and natural

disasters affect millions of people primarily in low- and middle-income countries. Here, they

often reside in areas with poor environmental health conditions leading to an increased bur-

den of infectious diseases such as gastrointestinal and respiratory infections. Water, sanita-

tion, and hygiene behaviours are critical to prevent such infections and deaths. A scoping

review was conducted to map out what is known about the association between three men-

tal health disorders and people’s perceived and actual ability to practice hygiene-related

behaviours, particularly handwashing, in humanitarian and pandemic crises. Published and

grey literature was identified through database searches, humanitarian-relevant portals,

and consultations with key stakeholders in the humanitarian sector. 25 publications were

included, 21 were peer-reviewed published articles and four were grey literature publica-

tions. Most of the studies were conducted in mainland China (n = 12) and most were con-

ducted in an outbreak setting (n = 20). Six studies found a positive correlation between

handwashing and anxiety where participants with higher rates of anxiety were more likely to

practice handwashing with soap. Four studies found an inverse relationship where those

with higher rates of anxiety were less likely to wash their hands with soap. The review found

mixed results for the association between handwashing and depression, with four of the

seven studies reporting those with higher rates of depression were less likely to wash their

hands, while the remaining studies found that higher depression scores resulted in more

handwashing. Mixed results were also found between post-traumatic stress disorder

(PTSD) and handwashing. Two studies found that lower scores of PTSD were associated

with better hygiene practices, including handwashing with soap. The contradictory patterns

suggest that researchers and practitioners need to explore this association further, in a

wider range of crises, and need to standardize tools to do so.
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Introduction

Humanitarian crises pose a serious threat to the health, safety, security, and wellbeing of com-

munities, and affect large numbers of people across the world [1]. Crises can lead to forced dis-

placement and disruptions to physical and social environments. Therefore, for a range of

factors including security considerations, crisis-affected populations often live in densely pop-

ulated environments with inadequate sanitation and hygiene leading to an increased risk of

infectious diseases, and gastrointestinal and respiratory illnesses [2–6]. Consequently, a core

component of humanitarian responses to crises often involves water, sanitation, and hygiene

(WASH) interventions [3, 7]. In particular, improving hand hygiene behaviour is known to be

highly cost-effective and can result in diarrhoeal disease incidence reductions of 23% - 48%

and reductions in respiratory infections of 21–23% [8–13].

However, handwashing behaviour is embedded in daily routines and is an activity that

demands effort, time, and motivation. Like most behaviours, handwashing is known to be

influenced by a range of cognitive determinants and factors in the social and physical environ-

ment [14]. Handwashing may therefore be more challenging for crisis-affected populations to

practice given that they are more likely to have been exposed to traumatic situations and face

difficult living conditions, all of which may affect their mental health.

Mental health is more than just the absence of a mental disorder [15]. It is a state of well-

being, defined as an individual being able to realise their potential, cope with the everyday

stresses of life, work productively, and contribute to their community. In humanitarian crises,

depressive and anxiety disorders are the most common mental health issues encountered [16,

17]. Additionally, studies have shown that traumatic disorders, particularly post-traumatic

stress disorders (PTSD) and obsessive-compulsive disorders (OCD) related to trauma, also

occur more frequently during humanitarian crises [16–19].

The potential association between handwashing practices and mental health has yet to be

extensively studied [20]. However, literature from high-income settings indicates that some

personal hygiene behaviours, including handwashing, may be affected by mental health. For

example, poor personal hygiene is known to be a feature of certain psychiatric conditions such

as schizophrenia and depression [21–23]. The lack of research on this topic in low- or middle-

income countries (LMICs) or humanitarian crises may be partially because, in such settings,

mental health is often under resourced and staffed, and culturally stigmatised, resulting in

mental health issues going undiagnosed and untreated [20]. Similarly, there are often barriers

to understanding handwashing behaviour in these settings. Self-reported handwashing behav-

iour is likely to overestimate actual practice because handwashing is a socially desirable behav-

iour [24, 25]. Observation, which is considered a more reliable method of measuring

handwashing, is time consuming and resource intensive and is therefore rarely undertaken at

scale [14, 26].

This scoping review aims to map out what is known about the association between mental

health and the perceived and actual ability of adults to practice handwashing in humanitarian

crises. It does so with the aim of identifying opportunities for humanitarian practitioners or

researchers to better integrate mental health and hygiene work to improve the wellbeing and

health of crisis-affected populations.

Methods

A protocol for the scoping review was drafted following the process outlined by Arksey and

O’Malley [27]. This process involves five steps: 1) Identifying relevant studies through a clear
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search strategy, 2) a ‘Consultation exercise’ to seek out grey literature for inclusion, 3) Study

selection based on eligibility criteria, 4) Charting the data, 5) Collating, summarizing, and

reporting the results. These steps are described below. The scoping review protocol is available

on request from the corresponding author.

Key definitions, search terms and search strategy for published literature

To undertake the review three main parameters, and associated sub-concepts within these,

had to be defined and search terms identified. These main parameters included humanitarian

crises affecting LMICs, mental health, and handwashing. To arrive at these definitions and

terms an exploratory search of the literature was conducted and then this was refined in dis-

cussion with stakeholders who worked on hygiene or mental health programmes in humani-

tarian crisis settings. The parameters, definitions, terms and a rationale for their selection are

provided in Table 1 and in detail in S1 Table.

LMICs were defined according to the World Bank Classifications and humanitarian crises

were defined as covering disasters, disease outbreaks, conflicts, and complex crises. Mental

health was defined through consultations with staff working within the Mental Health and

Psychosocial Support (MHPSS). MHPSS refers to any support that individuals receive to pro-

tect and support their psychosocial wellbeing and mental health. The MHPSS support services

can be delivered by community health workers, psychosocial workers, psychologists, psychia-

trists and others [36]. The study team consulted experts in the MHPSS sector to identify key

priority mental health conditions in humanitarian settings. Trauma and stress-related disor-

ders, particularly PTSD; depressive disorders, and anxiety disorders were identified [16, 18,

19]. Accordingly, these were the primary mental health issues researched with each concept

being defined according to Diagnostic and Statistical Manual of Mental Health Disorders

(DSM-5) criteria [30]. Discussions with experts in the MHPSS sector revealed that OCD was

rarely assessed in humanitarian contexts, and it was therefore not included. Hand hygiene

included concepts related to ‘hygiene behaviour’. Most literature focuses on handwashing, spe-

cifically. Handwashing with soap, hand rinsing with water only and hand sanitising are the

behaviours most likely to have a public health impact on communicable disease transmission

in crises and is commonly the focus of hygiene promotion programs in these settings [10]. For

that reason, the review focused narrowly on handwashing behaviour. Handwashing was

defined as handwashing with soap, hand cleaning (with water), or hand disinfection with anti-

microbial sanitiser. Handwashing with ash was excluded given that evidence of its effectiveness

at removing or killing pathogens is limited [37]. For each parameter and sub-concept Medical

Subject Headings (MeSH) terms were used along with other targeted keywords and search

terms.

Five electronic databases were initially searched in June and July 2021: PubMed, Medline,

Global Health, Embase, and the online library of the London School of Hygiene and Tropical

Medicine (LSHTM). The search was repeated in January 2023 and covered July 2021 until Jan-

uary 2023, capturing literature published after the initial search.

Identification of grey literature

Grey literature (research and information materials that are not commercially published) was

also identified in June and July 2020 through a two-step process. This initially involved search-

ing publicly available humanitarian or hygiene-related websites, including ReliefWeb, and

resources on the websites of the Global WASH Cluster, The Global handwashing Partnership,

the MHPSS Sub-Cluster, the United Nations Children’s Fund (UNICEF), the United Nations

High Commissioner for Refugees (UNHCR), the Inter-Agency Standing Committee (IASC),
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the International Committee of the Red Cross (ICRC), the International Federation of the Red

Cros (IFRC), the International Rescue Committee (IRC), Action contre la Faim (ACF), and

the Centers for Disease Control and Prevention (CDC). The WASH and mental health

resource pages were scanned in particular. The grey literature searches used a combination of

the terms and MeSH terms mental health, hand hygiene, and humanitarian crises, to identify

resources (Table 1).

The second process employed to identify grey literature was consultation [27]. This

involved contacting academics and humanitarian field practitioners who have done research

on relevant topics and contacting organizations within the Global Handwashing Partnership,

the Hand Hygiene for all Initiative, the Global WASH Cluster, humanitarian MHPSS experts,

and the IASC Reference Group and request relevant literature. Requests for literature were

also made via several public forums including the Sustainable Sanitation Alliance (SuSanA)

and several humanitarian and WASH oriented Facebook groups.

Inclusion and exclusion criteria

No limit was placed on the publication date of published or grey literature and all study

designs were included. Therefore, any original research studies, policy briefs, theoretical

papers, and qualitative or quantitative data were included. To be eligible, publications had to

Table 1. A summary of the main parameters, their definitions and search terms and a rationale for their inclusion.

Main Parameters Definitions of key concepts Rationale for definition

Humanitarian crises affecting

low- and middle-income

countries

Disasters (flood, landslide, typhoon, tsunami, hurricane,

drought, famine), outbreaks, conflicts (war, armed conflict),

complex crises, humanitarian crisis, displacement (migrants,

refugees, internal displacement, guests)

The majority of people displaced due to humanitarian crises are

hosted in low- and middle-income countries (LMICs) [28]

Low- and middle-income countries (World Bank Classification) The World Bank classification of countries by income level based

on the 2022 fiscal year was used to classify countries as LMICs

[29].

Mental Health issues Mental health (mental health, emotional distress, psychosocial

support, personal wellbeing

Not all studies formally measure or categorize mental health.

Therefore, broader and more informal terms may appear in the

literature.

Anxiety disorders DSM-5 criteria were used to describe symptoms of anxiety.

Consultations with staff working in the MHPSS Sub-Cluster

suggested that anxiety disorders, depressive disorders, and trauma

and stress-related disorders, particularly PTSD, are priority

conditions in humanitarian crises [16, 18, 19].

Depressive disorders DSM-5 criteria were used to describe symptoms of depression

[30].

Trauma and Stress related disorders (post-traumatic stress

disorder, trauma, distress, stress)

DSM-5 criteria were used to describe symptoms of trauma and

stress related disorders [30].

Hand Hygiene Handwashing with soap, hand cleaning, handwashing Handwashing with soap is most likely to have a public health

impact on communicable disease transmission [10].

Hand rinsing (with water only) Despite recommendations to use soap, handwashing with water

only remains common in many LMICs and humanitarian settings

[3, 14, 26, 31].

Hand disinfection with sanitiser In certain types of disease outbreaks, such as that of COVID-19,

WHO recommends the use of alcohol-based hand sanitisers,

particularly in settings where access to water and soap are limited

[32, 33].

Population Adults The main reason for this was that young children require support

to practice handwashing [34]. Additionally, there are different

criteria in the DSM-5 to diagnose disorders in children [35].

*A complete list of search terms is included in S1 Table.

https://doi.org/10.1371/journal.pone.0286494.t001

PLOS ONE Mental Health and Handwashing

PLOS ONE | https://doi.org/10.1371/journal.pone.0286494 December 14, 2023 4 / 23

https://doi.org/10.1371/journal.pone.0286494.t001
https://doi.org/10.1371/journal.pone.0286494


mention handwashing and mental health in the results of the manuscript or findings sections

of grey literature documents and publication had to be in English.

Data extraction and analysis

Publications identified through the search process were imported into EndNote 20 and dupli-

cations were removed. Publications were initially screened based on their titles and abstracts,

and subsequently full texts reads were done to assess whether they met the eligibility criteria.

The charting process for included publications involved summarising the following informa-

tion for each document: journal or publishing organization, year of publication, study location,

aims and objectives, description of context, study population, description of methods, out-

come measures (for both the mental health and handwashing), description of association

between mental health and handwashing, and a summary of any identified opportunities for

sector integration or programme strengthening. Patterns across the study parameters were

then identified and descriptively summarised.

Ethics statement

This study was approved by the Research Ethics Committee at the London School of Hygiene

and Tropical Medicine (submission ID: 25636). No consent was required given that this study

did not involve human subjects.

Results

The search of published literature yielded 3,234 texts. After removing duplicates and conduct-

ing a screening of titles, 784 studies remained. A more detailed screening of abstracts led to

186 full texts being reviewed. Of these, 21 met the inclusion criteria. The grey literature search

and the consultations with relevant experts led to the identification of 54 documents, of which

four were eligible for inclusion. A PRISMA flow chart summarising the data screening process

is provided in Fig 1.

Characteristics of the included studies

All the included manuscripts or documents were published after 2013, with one published in

2013, one in 2014, one in 2016, 11 in 2020, eight in 2021, and three in 2022. The majority of

the publications in the last three years were focused on or mentioned the COVID-19

pandemic.

Table 2 provides a summary of the study settings and study populations for the included

publications. Most publications (n = 20) reported on disease outbreaks, particularly COVID-

19, Ebola Virus Disease (EVD) (n = 1), and Avian Influenza A (H7N9) (n = 1). COVID-19

studies were mostly conducted in China (n = 12) and Ethiopia (n = 3). Most grey literature

documents (n = 3) provided data on multiple countries. The studies conducted in Malawi,

Sierra Leone, and Iraq were conducted during a complex crisis, EVD outbreak, and conflict,

respectively. No included publications were set in a natural disaster setting. Of the country-

specific studies, most were conducted in urban China (n = 9) and one in an urban region of

Iran (n = 1). Only three studies were conducted in rural areas. Four studies investigated urban

and rural settings in China (n = 3) and Sierra Leone (n = 1). Three studies did not specify a set-

ting type. Most publications (n = 17) studied adults in general, but some focused more nar-

rowly on sub-sections of the population such as factory workers (n = 2), displaced populations

(n = 4) or pregnant women (n = 1). The grey literature documents (n = 3) did not explicitly

describe study populations.
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Fig 1. PRISMA flow diagram. This diagram outlines the screening process.

https://doi.org/10.1371/journal.pone.0286494.g001

Table 2. Type of humanitarian crisis and the study setting.

Type of humanitarian crisis and setting Count (n = 25)

Type of crisis

Outbreak 20

Complex Crisis 2

Conflict 1

Humanitarian emergency (general) 2

Natural disaster 0

Country

China (Mainland) 12

Ethiopia 3

Multiple countries 3

Malawi 2

Iraq 2

Iran 1

Sierra Leone 1

Peru 1

Type of Setting

Urban 14

Rural 3

Both 4

Not specified 4

Studied Population

Adults (general) 17

Displaced populations (refugees or internally displaced persons) 4

Factory workers 2

University students 1

Pregnant women 1

https://doi.org/10.1371/journal.pone.0286494.t002

PLOS ONE Mental Health and Handwashing

PLOS ONE | https://doi.org/10.1371/journal.pone.0286494 December 14, 2023 6 / 23

https://doi.org/10.1371/journal.pone.0286494.g001
https://doi.org/10.1371/journal.pone.0286494.t002
https://doi.org/10.1371/journal.pone.0286494


The majority of included peer-reviewed publications featured a cross-sectional study design

(n = 19). Two papers described a longitudinal design that incorporated data collection from

the same households before and after handwashing intervention. 15 of the studies used ques-

tionnaires as their primary data collection method, one used interview, four studies conducted

both surveys and interviews, and one study used observation, focus group discussions, in-

depth interviews and handwashing demonstrations. The grey literature were all guidance doc-

uments featuring case studies.

Outcome measures

Eight studies focused on a particular mental health condition. Anxiety was the primary out-

come in five publications [38–42]. The Generalized Anxiety Disorder 7-item scale (GAD-7)

was used to measure anxiety in two studies [38, 40]. One publication used the Self-rating Anxi-

ety Scale (SAS) to measure anxiety [41] and another study used the COVID-19 Induced Anxi-

ety Scale (CIAS) for the same purpose [42]. Other study-specific questions addressing worry,

life and death pondering, difficulty in daily life, and anxiety related to perceived infection

probability were used to measure anxiety in one publication [39].

Depression was measured in three studies. The Patient Health Questionnaire-9 (PHQ-9)

was used to assess this in all three studies [43–45].

No included publications investigated PTSD as the sole mental health outcome.

13 studies assessed more than one mental health outcome. Anxiety, depression, and PTSD

were the outcomes in seven studies [20, 46–51]. Anxiety, depression, and PTSD were jointly

assessed through the Hopkins Symptom Checklist (HSCL-25) in one study [47]. Three other

studies used the Depression, Anxiety, and Stress scale-21 (DASS) to collect data on these disor-

ders [48, 49, 52]. Additionally, one study referred to anxiety, depression, and trauma as “com-

mon mental disorders” [20[p350]] (CMDs) experienced by vulnerable populations in

developing countries exposed to emergencies. CMDs were measured through the WHO’s Self-

Reporting Questionnaire (SRQ-20). Another study also relied SRQ-20 to screen for anxiety

and depression. Lastly, in two studies mental health was described as psychological distress

[53] or psychological well-being [50] measured by the Kessler-10 questionnaire and the Gen-

eral Health Questionnaire (GHQ-12), respectively. Three grey literature documents focused

on a range of mental health issues that commonly arise in crises or outbreaks and did not

describe specific tools for measuring these but suggested that mental health conditions should

be assessed by trained mental health experts [46, 54, 55]. Anxiety and depression were the out-

comes in four studies [56–59]. The GAD-7 was used to measure anxiety in three studies [56,

58, 59], and the State-trait Anxiety Inventory was used in another [57]. To measure depression,

two studies used the PHQ-9 [56, 59], one study used the PHQ-2, and one study used the Self-

rating Depression Scale (SDS) [58].

Lastly, two studies were included despite not including any mental health parameters as a

pre-specified outcome. In both studies [60, 61], mental health challenges were identified in

interviews as a barrier to practicing handwashing behaviour in camps for displaced persons in

Iraq, therefore meeting inclusion criteria.

Handwashing with soap was the most common outcome measure (n = 11). In seven studies,

handwashing with soap was self-reported through questions developed specifically for that

study [38, 39, 47, 48, 52, 56, 57]. One study referred to handwashing at the five key moments

(after using the toilet, after cleaning a child’s bum, before preparing food, before feeding

another person and before eating) [51]. Self-reported questions included the average number

of times people washed their hands daily with soap and running water [57], reported changes

in handwashing habits [39], frequency of immediate handwashing when returning home [38],
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and average handwashing duration [38], among others. Three studies used self-reported ques-

tions on handwashing used in prior research, including a standardised Barrier Analysis Survey

[60] and standardised surveys or questions related to hand hygiene during the COVID-19 pan-

demic [40, 48, 52]. Three publications used proxy measures to assess handwashing behaviour,

such as the standard global handwashing indicator, which assesses the availability of hand-

washing facilities with soap and water present [20, 46, 60].

Three studies measured both handwashing with soap and hand sanitising as hygiene out-

comes [43–45]. All three publications measured this behaviour through study-specific self-

reported questionnaires with questions including the frequency at which participants sanitised

their hands with soaps or alcohol-based sanitisers [44, 45] and perception of cleanliness after

disinfecting and handwashing [43]. One study referred to ‘hand hygiene’ as the primary out-

come [58]. While this was not clearly defined it was assumed that this may also include both

handwashing with soap and hand sanitising behaviours. This behaviour was measured through

a study-specific questionnaire focused on preventive measures followed against COVID-19

infection [58]. Lastly, two grey literature publications did not specify how hygiene behaviour

was defined, nor did they mention how this behaviour was measured [54, 55].

Anxiety and handwashing

Of the 11 studies that provided data on anxiety and handwashing with soap, six reported a pos-

itive correlation between handwashing with soap and anxiety, where participants with higher

rates of anxiety were more likely to practice handwashing with soap [38–40, 42, 56, 57]. Four

studies found an inverse relationship in which those with higher rates of anxiety were less

likely to wash their hands with soap [48, 49, 52, 59]. One study found no direct relationship

between anxiety and handwashing [41]. No included publications reported on anxiety and

hand sanitising. However, one publication reported on anxiety and hand hygiene in general

[58]. This study found that respondents’ anxiety did not relate to public behaviour change and

preventive measures.

During the COVID-19 pandemic, Birhanu et al. [42] found a strong positive correlation

between anxiety and protective behaviours, of which frequent handwashing was one. During

the outbreak in an urban setting in Ethiopia, participants who displayed high protective behav-

iour had twice the odds of COVID-19 induced anxiety compared to participants with a moder-

ate level of preventive behaviour (aOR = 2.2, 95% CI: 1.5–3.3) [42]. Qian et al. [38] also found

a positive correlation between anxiety and handwashing among adults. A significantly higher

proportion of residents near the outbreak’s epicentre in Wuhan, China reported moderate or

severe anxiety than participants further away from the outbreak in Shanghai, 32.8% and

20.5%, respectively. Wuhan residents were also more likely to follow the disease prevention

recommendations than the Shanghai residents. However, both groups reported always wash-

ing hands immediately when returning home, a new recommended critical moment for hand-

washing during the pandemic [38]. Similarly, in Iran, Mohammadpour et al. [40] found a

moderate evidence (P-value = 0.06) where among participants with anxiety who believed that

one must practice handwashing with soap as much as possible during the COVID-19 epi-

demic, the mean score for anxiety was lower than the mean score for those who did not feel

frequent handwashing was important. Ni and colleagues [57] also found a positive correlation

between anxiety and handwashing. Here, however, a higher frequency of handwashing

(Adjusted OR (aOR) = 1.02, p = 0.03), living near the epicentre (aOR = 2.85, P-value < 0.01),

and meeting the screening criteria for depression (aOR = 24.20, P-value < 0.01) were indepen-

dently associated with moderate and severe anxiety symptoms. Among pregnant women in

China also during the COVID-19 pandemic, decreased rates of anxiety led to decreased
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handwashing rates (r = -0.08, P-value < 0.001) [56]. After adjusting for socio-demographic

and pregnancy-related factors, only social support was associated with lower anxiety levels

(aOR = 0.86–0.87) and a higher frequency of handwashing (aOR = 1.06) [56]. Similar findings

were also reported in other outbreaks. In the EVD outbreak in Sierra Leone, individuals with

higher reported anxiety levels reported increased EVD prevention behaviours [47]. In response

to the H7N9 outbreak in southern Mainland China, 42.80% of respondents increased hand-

washing habits [39].

Among a similar study population of urban residents in China during the COVID-19 pan-

demic, handwashing with soap was significantly associated with lower anxiety scores [52].

During the epidemic’s peak, particularly handwashing with soap was significantly associated

with lower anxiety scores among survey participants [48]. Access to adequate availability of

handwashing materials in cafeterias, libraries, and classes was also linked to university students

in Ethiopia being 42% less likely to develop anxiety compared to students with inadequate

access to these materials (aOR = 0.58, CI: 0.43–0.81) [50]. Similar results were also found

among study populations in rural residents in China, where high levels of anxiety predicted

lower compliance levels with preventive behaviours (OR = 1.55, 95% CI: 1.10–2.18, P-

value < 0.05), including frequent handwashing [59].

In a sample of 28 provinces and cities in China, hand hygiene was one of the most common

preventive measures to be adhered to, with 82.4% of respondents demonstrating this. How-

ever, respondents’ anxiety did not relate to public behaviour change and preventive measures

[59]. In a similar study population in China, it was found that there was no significant direct

relationship between anxiety and compliance with preventive behaviours, including hand-

washing [41].

Depression and handwashing

Eight studies provided data on depression and handwashing outcomes. Two studies found

positive relationships where the variables of handwashing and depression increased and

decreased together [56, 60]. Four studies found inverse relationships where those with higher

rates of depression were more likely to wash their hands or vice versa [39, 44, 45, 60]. Follow-

ing the EVD outbreak in Sierra Leone, one study found no significant association between

depression and handwashing [47]. Similar results were found during the COVID-19 outbreak

in China, where no statistically significant relationship was found between depression and

compliance to preventive behaviours, including handwashing [59].

One publication reported on depression and hand hygiene across 28 provinces and cities in

China, 82.4% of participants adhered to frequent hand hygiene practices during the COVID-

19 outbreak. However, fewer respondents with depression practiced handwashing with soap

than those without depression [58].

During the COVID-19 outbreak, amongst pregnant women in China, those with lower

rates of depression were less likely to wash their hands with soap daily [39]. Similar results

were found where participants who never felt clean after repeatedly disinfecting and scrubbing

their hands and items had significantly higher depression scores (P-value < 0.001) [43]. Being

calm (OR 0.344, 95% CI 0.186–0.635) and having social support (OR 0.529, 95% CI 0.308–

0.908) were negatively associated with depression.

Contrastingly, among factory workers in Shenzhen, China, more exposure to unofficial

web-based media was associated with higher compliance with hand sanitising and higher

depressive symptoms after adjusting for demographic variables. However, exposure to infor-

mation about positive outcomes for COVID-19 patients, prevention and treatment develop-

ments, and heroic stories about frontline healthcare workers were associated with better
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mental health and higher compliance to preventive measures, including hand sanitising

(adjusted B = –0.16, P-value = 0.045) [45]. In another study in the sample population, depres-

sive symptoms were associated with less self-reported sanitising of hands (aORs of 0.93, CI

0.91–0.94) [43]. During the epidemic’s peak, observing better hygiene practices, particularly

washing hands with soap and water, and doing so after coughing, rubbing the nose, and sneez-

ing, were significantly associated with lower depression scores [48, 52].

PTSD and handwashing

Different relationships were found among the included publications with PTSD and hand-

washing outcomes. Two studies conducted during the COVID-19 pandemic found an inverse

relationship. Observing better hygiene practices was significantly associated with lower scores

in PTSD symptoms [48, 52]. Washing hands immediately after coughing, sneezing, or rubbing

the nose was significantly associated with lower PTSD symptoms (B = -0.47(adjusted)) [52].

Similarly, after the initial peak of COVID-19 cases in China, significant positive associations

were found between washing hands with soap and water most of the time and occasionally

and lower PTSD symptoms [48]. When participants washed their hands immediately after

coughing, rubbing the nose, or sneezing, this was associated with lower scores of PTSD [48].

PTSD and handwashing during the COVID-19 pandemic yielded similar results to PTSD and

handwashing during the EVD outbreak. A positive relationship was found in the latter, where

higher war exposure levels (B = 0.45, P-value = 0.003) were associated with greater EVD preven-

tion behaviours such as frequent handwashing. PTSD symptoms, however, were associated with

fewer EVD prevention behaviours (B = −0.24, 95% CI −0.43, −0.06, P-value = 0.009) [47].

No included publications reported on PTSD and hand hygiene only.

Combination of disorders and handwashing

Variety existed in the combinations of mental disorders and their associations with handwash-

ing with soap and hand sanitising. When combining anxiety, depression, and PTSD into the

single measurement of CMDs, the results showed that while handwashing with soap increased

among all participants, the level of increase was significantly lower among people with poor

mental health than those with good mental health. The influence of mental health on hand-

washing behaviour was significantly mediated by feelings and difficulty in getting enough soap

for handwashing [20].

Four studies combined mental health disorders into a single mental health measure [50, 51,

53, 61]. All four studies reported inverse relationships between mental health and handwash-

ing behaviour. During the COVID-19 outbreak in Ethiopia, the odds of having psychological

distress was highest among adults who disagreed with washing their hands frequently with

water and soap to prevent COVID-19 (aOR 4.17, 95% CI 1.43–12.15) and having the resources

to practice such behaviour (aOR: 2.62, 95% CI 1.20–5.70) [53]. Similar findings were found in

Peru, where a statistically significant negative association was found between psychological

distress and washing hands after coughing, touching the nose, or sneezing (P-value < 0.001)

and washing hands with soap and water (P-value = 0.035) [50]. Similar results were also found

in a complex crisis and displacement camp setting.

In rural Malawi, a study found a significant negative association between mental health and

handwashing with soap at key times (r = −0.135, P-value� 0.01) after a group of participants

received an intervention on the importance of food hygiene techniques. The levels of hand-

washing with soap at key times in this group was lower among people with poor mental health

compared to people with good mental health but the influence of the intervention on hand-

washing with soap at key times was mediated by mental health (B = 0.0205, CI 0.0035 to
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0.0439) [51]. In another non-outbreak setting, participants residing in displacements camp in

northern Iraq explained that they had been experiencing mental health challenges because of

conflict. Some explained that they relied on handwashing as a coping mechanism that helped

them manage their trauma and worries, but the associational relationship between mental

health challenges and handwashing with soap at critical times varied at an individual level

across the different types of camp settings [61].

Examples of mental health and handwashing programming. Grey literature reports

provided case studies from different settings, including anecdotal reports of high distress levels

among crisis-affected populations. In a case study of Cox’s Bazar in Bangladesh, trained psy-

chosocial volunteers of the Red Cross investigated available mental health and psychosocial

support services for displaced populations living in camps. Though many individuals in the

camps showed high distress levels, many did not initially prioritize seeking such services

because of physical and material needs [55]. Furthermore, the standard of hygiene in such set-

tlements influence people’s health and their psychosocial well-being [46]. Simultaneously, it is

often difficult for people suffering from the effects of trauma to devote sufficient attention to

personal hygiene. In a case study of Syrian refugees in Jordan, ACF’s mental health and care

practices staff identified inadequate hygiene as a contributing factor to psychological distress

in refugee populations [46]. These findings were mirrored in a study in internal displaced per-

son’s camps in Iraqi Kurdistan, where mental health challenges arose as barriers to practicing

hand washing [60].

Tools used to measure mental health outcomes

Anxiety. Three tools were used to solely measure anxiety, namely the GAD-7, SAS, and

CIAS, and were used in different settings. The GAD-7, in particular, has demonstrated to have

a high cross-cultural validity in clinical and non-clinical studies, as has the SAS [62], and high

Conbach’s α coefficient, demonstrating good internal consistency in different study popula-

tions, in comparison with other tools such as relatively recently developed CIAS [63–67]. The

GAD-7 has also shown reliability in similar study populations in LMICs [64, 65], which is rela-

tively limited for the CIAS [66], as well as convergent validity with correlations between the

GAD-7 and PHQ-9 [65]. Interestingly, research on the norms for the SAS and GAD-7 have

shown that both tools have a relatively high chance of a false positives [62, 67].

Depression. The PHQ-9 is the most common screening tool to identify depression [68].

The tool is based on the nine depressive symptoms in DSM-IV and includes questions on

reduced interest and depressed mood [69]. Other tools that included measures on depression,

as well as anxiety and PTSD, were the PHQ-2, which is a modified version of the PHQ-9, the

SDS, the HSCL-25, DASS-21, SRQ-20, Kessler 10 questionnaire, GHQ-12, and mental health

experts assessing mental health status.

Multiple mental health disorders. Both the PHQ-9 and the DASS-21 could be used in

non-clinical settings as a mental health screener and monitor of symptom severity over time

[68, 70]. A systematic review on validated screening tools for mental health in LMICs, how-

ever, found that the PHQ-9 may not be an appropriate tool for populations with low literacy

rates [71]. Similar to the GAD-7, the PHQ-9 and the DASS-21 are preferable over the HSCL in

large sample sizes as the HSCL is more appropriate in individual difference research with lim-

ited participants [72].

Mental health expert assessing mental health status through diagnostic assessment is con-

sidered the gold standard in LMICs [71]. However, it is likely that crises may impose barriers

to this gold standard such as fatigue and high workload. To alleviate this burden, the DASS-21

reflects that mental health disorders exist on a continuum and can be used to identify
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individuals who experience symptoms of a disorder but fall short of the clinical cut-off for a

specific diagnosis [70].

The Kessler 10 questionnaire was found to have a high internal consistency reliability

among Chinese and Ethiopian adults with Cronbach’s α values of 0.93 and 0.83, respectively

[73, 74]. In this tool, particularly the 2-facture structure identifying both anxiety and depres-

sion are useful [73, 74]. Despite these strengths, the GHQ-12 and the SRQ-20 show the stron-

gest psychometric properties, and particularly the response format of the SRQ-20 makes it

most effectively administered in LMIC settings [71].

Discussion

Summary of findings: Analysing the literature

This review aimed to map out what is known about the possible association between mental

health and people’s perceived and actual ability to practice handwashing behaviours in human-

itarian crises. The review filled a gap in existing literature as the link between hygiene and psy-

chological health had yet to be extensively studied [75]. Ultimately, 25 publications were

included, 21 peer-reviewed articles, and four grey literature publications. Despite the overall

lack of a consensus among the findings, some patterns emerged. The most common patterns

form the basis for the recommendations for practitioners.

The most common finding for anxiety was that participants with higher rates of anxiety

were more likely to practice handwashing with soap. Existing literature reviews and studies of

pandemic-related behaviours and psychological outcomes also demonstrated this relationship

[48]. Anxious individuals may have higher vigilance levels or concerns about the disease epi-

demic. It may also be that increased vigilance leads to the development of anxiety in individu-

als who are more engaged in precautionary measures [47]. This may be because anxiety is

elicited primarily by a threat and negative emotions. In general, anxiety may have evolved to

serve adaptive and protective functions to help keep individuals safe [76, 77]. In the COVID-

19 pandemic, this may be the case where negative emotions and worry encourage adherence

to public health-compliant behaviour change [76, 78]. This also supports the findings that

decreased anxiety rates led to decreased handwashing rates [56].

Another pattern was contradictory, namely that those with higher rates of anxiety were less

likely to wash their hands with soap [48, 52]. This finding was also reported in the existing lit-

erature [79, 80]. In Malawi, a complex crisis setting, researchers also found differences between

people with higher and lower levels of depression, anxiety, and PTSD in changes to psychoso-

cial factors. These factors included experiencing positive feelings while washing hands with

soap [20]. People with poor mental health perceive themselves to be more vulnerable, are less

confident about performing preventive behaviours, forget to wash their hands with soap more

often, and are less committed to washing their hands with soap [80, 81].

The review found mixed results for the association between handwashing and depression.

Four of the seven studies reported that those with higher rates of depression were less likely to

wash their hands. In contrast, the remaining studies found that higher depressions scores

resulted in more handwashing. A previous study of children in Zimbabwe supported this

inverse relationship between the two factors [18]. Depressed individuals more frequently forgot

to wash their hands and experienced less pleasure. They also felt less guilty when not washing

their hands and had less intention to wash their hands with soap. Such individuals considered

themselves less vulnerable to contracting diseases and were less aware of disease severity. Over-

all, this study found that depression moderates the relationship between behavioural determi-

nants and handwashing through negative patterns of thought, evaluations of the self, the

environment, the future, thoughts of worthlessness, and thoughts of death or suicide [18].
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PTSD and handwashing also found mixed results. Of the three studies on PTSD, two found

that lower scores of PTSD were associated with better hygiene practices, including handwash-

ing with soap [52]. In a disease outbreak in a post-war setting, higher war exposure was associ-

ated with more frequent handwashing. However, PTSD symptoms specifically were associated

with less handwashing [47]. Among those having experienced war, individuals with higher

exposure to traumatic experiences may have more resilient survival skills or have become

more risk averse. Individuals experiencing PTSD may deal with this in the same way, poten-

tially because the salience of the threat of a disease like EVD may not be as great as that of vio-

lence and war [47, 82]. Similarly, studies have found that among resettled refugees in high-

income countries, the threat of disease may bring up memories of lower standards of hygiene,

lack of health infrastructure, and inadequate supplies, which may exacerbate existing mental

health conditions [83].

Improving outcome measurement through standardized and non-self-reported tools and

utilizing different study designs utilising qualitative methods could help increase the evidence

base. The lack of practical recommendations is also worth exploring and should be the subject

of further research and programming. There are opportunities for hygiene programs to

strengthen social support mechanisms, for example, by looking to care groups as a potential

model. Similarly, hygiene practitioners could be trained in mental health first aid as part of

their programming to identify the needs of their target population. Providing simple mental

health tips could help individuals deal with their conditions.

Summary of findings: Characteristics of the studies

Most of the research was conducted during the COVID-19 pandemic, likely stemming from

the worldwide promotion of handwashing and self-isolation as key preventive measures

against infection. Promoting handwashing is typically done in epidemics in the initial absence

of vaccines and treatments [57]. The COVID-19 pandemic was unprecedented. A novel coro-

navirus discovered in Wuhan, China, spread rapidly worldwide, causing widescale mortality,

economic devastation, and unprecedented measures, including border closures and restric-

tions in day-to-day life [76]. The high number of publications from China may be because the

virus was first detected in this region. The pandemic has impacted the mental health of the

public through the promotion of self-isolation measures which has led to psychological crises

in some cases because of rapidly changing rules, fear, and insecurity [84].

Included publications were skewed towards outbreaks, and no included publications

reported on natural disasters. Similarly, only a few publications reported on displaced popula-

tions as the study population (n = 4). Therefore, it may be difficult to generalize these findings

to displaced populations. Despite this, in the publications studying displaced populations, it

was clear that dealing with mental health is not always at the forefront of people’s minds [54,

85]. Despite these innovative approaches, a lack of handwashing hardware and challenges

accessing the hardware and mental health services still impede handwashing practices in

camps [46, 60, 85].

Methodological limitations of included studies

A series of methodological limitations of included studies exist. The limitations included a

shortage of qualitative literature in the sample, longitudinal studies and standardized outcome

measures for handwashing. While our initial expectations were optimistic for an increased

presence of such studies, the outcomes revealed a predominantly quantitative-focused sample.

There is a gap in how far an association can be established. Grey literature, as well as some

peer-reviewed articles, provided a source of qualitative literature. Here, case studies and
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interviews provided an insight into the relationship between handwashing and mental health

at the individual level. Similarly, there was a lack of longitudinal studies. Most studies in the

analysis were cross-sectional and therefore reflected the psychological state of the study partici-

pants at a single period while psychological states change with time and according to one’s

environment [84]. Given the possibility of humanitarian crises to shift into protracted crises,

there is a need to investigate the long-term impact of a humanitarian crisis on mental health

and handwashing behaviour separately and together.

We have also found that the measurement tools for mental health outcomes were inconsis-

tent across the studies and grey literature publications. This inconsistency creates a limitation

in how far an association can be extracted from this data. However, the cited tools have been

validated in many languages, and widely used in various settings and across cultures [86]. In

addition, their psychometric properties - reliability, robustness of factor structure, convergent/

discriminant validity, convergence of severity banding, and responsiveness to change—have

been demonstrated through numerous studies. Lastly, when comparability between mental

health instruments has been proven, the use of different instruments to assess the same out-

comes is acceptable with the priority given to context and cultural relevance [87].

Mediating factors affecting hygiene and handwashing

Upon analysis of the findings, three major themes arose, impacting the links between hand-

washing and mental health conditions. These include the risk of infection, information expo-

sure, and social support.

Risk of infection. The review found that risk of infection was a mediating factor between

the association of handwashing and mental health. Many included publications were done in

or near the geographical epicentre of the COVID-19 outbreak (n = 12). Residing in the geo-

graphical epicentre of an outbreak may have contributed to anxiety mediating the relationship

with the practicing of handwashing behaviour due to the increased likelihood of infection. Pre-

vious literature [80] supports this finding where living in the geographical epicentre of an out-

break was likely related to an increased perceived risk of infection through family, friends, or

community members [84]. The idea is that an increased risk of infection may lead to increased

compliance with protective measures, including handwashing, affecting mental health [84]. A

similar study found that the top five motivators for handwashing among internally displaced

persons were protecting children from illness, ridding the body of germs, avoiding illness,

cleanliness, and fear of illness [85]. It is anxiety above normal levels that may make this a self-

fulfilling prophecy that weakens the body’s immune system and consequently increases the

risk of contracting the virus [84]. Similarly, some participants never felt clean after disinfecting

and scrubbing their hands and items repeatedly [43]. These individuals had significantly

higher depression scores. Additionally, those who were more concerned about COVID-19

were more engaged in public health-compliance behaviours such as regular handwashing [78].

Information exposure. Three publications outlined that COVID-19-related information

exposure mediated the association between mental health and handwashing [38, 44, 45]. In

one study based in Malawi, mental health mediated the relationship between information

exposure and handwashing with soap at key times [51]. Mixed messages from official sources

may lead to confusion and fear, allowing anxiety to spread rapidly within families and commu-

nities [76, 79, 88]. Emotional contagion is a concept where people transfer negative and posi-

tive emotions to others where people who feel threatened, particularly when in crowds, may

panic and act to ensure self-preservation [89]. This may explain why people participated more

in handwashing behaviour as they are adopting and copying the behaviour of others, acting

following public health messaging and social norms [76]. At the same time, however, research
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has found that following more COVID-19 news leads to more anxiety as such news is distress-

ing, and misinformation can exacerbate depressive symptoms [84]. Media should address low

(health) literacy and information should be simple, understandable, and easy to implement in

households [82]. Communities, particularly those affected by humanitarian crises or in low-

resource settings, should be involved in designing such messaging to adapt such messaging as

appropriate [54].

Social support. Many publications described social support as a critical protective factor

for mental health and associated with a higher frequency of handwashing, mirrored in the

existing literature [90]. Social support was conceptualized as providing individuals with stress

management training, strengthening coping skills, recommending strategies for maintaining

support relationships, and perceived help or care from others [43, 56]. A higher level of social

support provided individuals with more cognitive, emotional, and tangible resources to handle

the adversities brought on by the epidemic [56]. Existing literature has shown that social sup-

port is effective at preventing the development of mental health problems, particularly during

a public health crisis [90, 91]. This is because social support and adequate sources of support

can help release stress, maintain a person’s emotional responses, and provide positive models

for health behaviours by encouraging engagement in personal preventive behaviours [56, 92].

Noncompliance with preventive measures could be a harmful coping response to depressive

symptoms, so providing psychological support may be helpful to enhance compliance [93].

Positive emotions and psychological responses such as calmness and optimism are the reasons

behind the success of social support as a protective factor. They can reduce such symptoms

and, in turn, increase handwashing behaviour [43]. Guidelines for handwashing promotion in

the field also mirror this increasing move to positive emotion-based nudging [94].

Emerging insights for researchers and practitioners

A few critical areas for integration between the WASH and MHPSS sectors are clear. Firstly,

humanitarian response should increasingly incorporate mental health [46, 55]. This may be

done by incorporating mental health assessments in WASH surveys. The SRQ-20 is an easy

screening tool to measure this in the field by trained and supervised lay health workers [20].

Additionally, people with poor mental health should receive treatment before or in parallel

with handwashing-promoting interventions to increase positive emotions [20]. Acknowledg-

ing that this is extremely difficult to do in a crisis, care may be delivered through adapted tech-

nology-based interventions. One publication reported that during the COVID-19 pandemic,

WASH and MHPSS teams went door-to-door to distribute hygiene information, soap, and

other materials. Addressing mental health during WASH training meant more attention was

given to the hygiene session because recipients were less stressed [55]. UNHCR reported simi-

lar findings in the field where an elderly displaced Syrian woman experienced traumatic events

but with the distribution of a hygiene kit, the stress she experienced compounded the pan-

demic had subsided [54]. Another intervention could be online or telephone-based Cognitive

Behavioural Therapy, which may be used during disease outbreaks and other humanitarian

crises [43, 47, 55, 57] or through the use of digital applications following some specific recom-

mendations [95]. Finally, long-term investments in public, local, and community-based men-

tal health and psychosocial support programs should be made as preparedness and resilience

help populations better respond to these needs [55]. Particularly, integration in response plans

and MHPSS across sectors should increase access to treatment, ensuring better outcomes

across the board [55].

The majority of included studies relied on survey-based quantitative measures to assess

mental health and handwashing outcomes. Other, more qualitative methods, such as case
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studies, ethnographies, focus group discussions, and key informant interviews, may provide a

better insight into the perceived barriers to handwashing among those experiencing mental

health disorders. Similarly, utilizing more longitudinal approaches could aid in understanding

causality in the association and help distinguish chronic mental health disorders from acute

disorders.

There were also limitations with the outcomes measures themselves. Studies primarily used

self-reported measures of behaviours and used various questions to gauge them. The MHPSS

sector should promote a standardized tool to measure each mental health disorder to improve

the quality of outcomes measures and standardize this in future research. The most common

tools were the GAD-7 for anxiety, the PHQ-9 for depression, and IES-R for PTSD based on

this review. Other literature has also found these tools most common in humanitarian settings

[96]. PHQ-9, GAD-7, and IES-R are brief, easy to administer and validated in a wide range of

settings and populations [96–98]. However, limitations exist, such as overestimating preva-

lence, lack of cultural sensitivity, and reliance on former DSM-IV criteria [96]. Still, these

could be promoted as standard tools to measure these disorders in humanitarian settings. This

review demonstrates that self-reported questionnaires are commonly used to assess handwash-

ing because they are easy to use in low-resource settings. However, to limit social desirability

bias, verification of soap and water availability at dedicated handwashing stations can be used

to add a level of validity.

Current approaches to research in humanitarian crises are siloed with MHPSS and hygiene

researchers operating in different spaces. Working groups and communities of practices on

WASH and MHPSS can be established to share key learning, best practices from the field, and

challenges experienced to bring the two sectors together. Similarly, guiding documents such as

ACF’s manual [46] on integrating WASH and Mental Health and Care Practices for humani-

tarian projects provide concrete ways to integrate the sectors. Sector integration can be carried

out joint assessments for WASH and MHPSS interventions, mainstreaming activities by

including an additional element in sector-specific programs and integrating with other actors.

Two main gaps were found based on this review. Firstly, the link between mental health

and hygiene behaviour in other types of humanitarian crises; other populations, particularly

displaced populations; and other countries beyond China should be researched. Handwashing

promotion during crises is considered a secondary priority, except in WASH-related disease

outbreaks [4]. There is evidence, that when handwashing messages are disseminated, behav-

iour change initiatives are less effective in acute emergency contexts than relatively stabilized

situations or development contexts [94]. This was not explored in the literature and is, there-

fore, an area of future work. Secondly, there is a need to research specific emotional drivers for

practicing handwashing through qualitative approaches, particularly among displaced popula-

tions. This is necessary because it will provide an insight into challenges perceived at the indi-

vidual level.

The dearth of literature overall suggests a greater need for investigation on the link between

mental health and people’s perceived and actual ability to practice handwashing. Therefore, a

systematic review should not be done. Instead, more field studies are recommended during

other types of humanitarian crises and on different populations.

Limitations of the scoping review

As with all reviews, a few limitations exist. Firstly, the sample size was small and not represen-

tative of other humanitarian crises beyond disease outbreaks, particularly outbreaks in China.

One reason for this was that only English texts were included. However, the goal of a scoping

review is not generalizability but to provide clarity on what is known in a subject area.

PLOS ONE Mental Health and Handwashing

PLOS ONE | https://doi.org/10.1371/journal.pone.0286494 December 14, 2023 16 / 23

https://doi.org/10.1371/journal.pone.0286494


Furthermore, scoping reviews do not assess the quality of evidence. So, there is a danger that

the existence of studies rather than their quality is used as the basis for conclusions. Therefore,

these findings cannot be used to recommend policy [99]. The impact of this limitation was

reduced through the consultation process with relevant stakeholders and the target of inform-

ing relevant WASH and MHPSS stakeholders on whether a systematic review is needed.

Through these processes, relevant experts were able to contribute to this review and determine

for themselves the quality of evidence. Moreover, most included studies were cross-sectional,

and thus causality was impossible to determine. Other types of literature, such as grey litera-

ture, were also consulted to minimize the impact of this, which provided examples of pre-exist-

ing and developing mental health disorders and their links to handwashing.

Conclusion

In conclusion, this review found a lack of a consensus among findings to determine the possi-

ble association between mental health and handwashing. In spite of this, some patterns were

more common than others. Particularly among people with anxiety, the likelihood of hand-

washing increased as anxiety levels increased. Among those with depressive- and PTSD symp-

toms as well as studies measuring a combination of disorders, inverse relationships between

mental health disorders and the likelihood of handwashing were more common. Still, there

are some emerging insights for practitioners, particularly in integrating mental health assess-

ments in WASH surveys, ensuring that mental health treatment is done in parallel if not before

handwashing-promoting interventions, and long-term investments in public, local, and com-

munity-based MHPSS to support community resilience. Similarly, research should be contin-

ued in this area, notably to explore the link between mental health and people’s perceived and

actual ability to practice handwashing, particularly in other types of humanitarian crises; other

populations, particularly displaced populations; other countries, beyond China; and at the

individual level.
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