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Abstract

The deadliest coronavirus disease 2019 (COVID-19) is taking thousands of lives worldwide
and presents an extraordinary challenge to mental resilience. This study assesses mental
health status during the COVID-19 pandemic and its associated factors among informal
waste workers in Bangladesh. A cross-sectional survey was conducted in June 2020 among
176 informal waste workers selected from nine municipalities and one city corporation in
Bangladesh. General Health Questionnaire (GHQ-12) was used to assess respondents’
mental health. The study found that 80.6% of the individuals were suffering from psychologi-
cal distress; 67.6% reported anxiety and depression, 92.6% reported social dysfunction,
and 19.9% reported loss of confidence. The likelihood of psychological distress (Risk ratio
[RR]: 1.23, 95% confidence interval [CI]: 1.02—1.48) was significantly higher for female than
male. Multiple COVID-19 symptoms of the family members (RR: 1.20, 95% CI: 1.03-1.41),
unawareness about COVID-19 infected neighbor (RR: 1.21, 95% CI: 1.04—1.41), income
reduction (RR: 1.60, 95% CI: 1.06-2.41) and daily household meal reduction (RR: 1.34;
95% CI: 1.03—1.73) were also found to be associated with psychological distress. These
identified factors should be considered in policy-making and support programs for the infor-
mal waste workers to manage the pandemic situation as well as combating COVID-19
related psychological challenges.

Introduction

The deadliest global pandemic, the coronavirus disease 2019 (COVID-19), started in Decem-
ber 2019 in Wuhan, China [1]. The virus spread worldwide so quickly that the World Health
Organization (WHO) has declared the COVID-19 outbreak as a pandemic on March 2020. By
the time of writing (25 November, 2021), more than 258 million confirmed COVID-19 cases
and more than 5.17 million deaths have been reported globally [2]. To prevent the transmis-
sion of coronavirus, governments across the world have imposed restrictive measures, such as
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social distancing, voluntary isolation, or lockdowns [3-6]. People were ordered to stay-at-
home, educational institutions were closed, and many workers were furloughed, laid off, or
told to work from home. All of these have unsettled people’s lives, and have severe implications
for health and wellbeing [7-9].

Global prompt expansion of COVID-19 presents unprecedented public health emergencies
that affected the health, safety, and well-being of both individuals and communities. These
effects may lead to a range of mental disorders in affected people as well as in general popula-
tion [10,11]. However, adult people, people from the lower-income cluster, and urban areas
have shown greater risk of developing mild to severe stress, anxiety, depression, and post-trau-
matic symptoms anxiety in COVID-19 [12]. The fear of uncertainty, specifically, financial
uncertainty; severe shortages of food supply and resources for testing and treatment; having
underlying diseases; family concerns; fear of infection; close contact with COVID-19 infected
people; absence of physical exercise, and limited or no recreational activity during the outbreak
of coronavirus [13-15] lead individuals to widespread depression, fear, panic, and anxiety
[11,16].

Although individuals from all professions are contributing their best to fight against
COVID-19, research documented that essential workers such as healthcare workers, social
care and transport workers are at a greater risk of being affected by severe COVID-19 [17].
Sanitation and waste workers, an unfocused type of essential and critical front-line workers,
are generally marginalized and live-in congested colonies, slums, or informal settlements with
limited access to basic services that increase the risk of any infection, injury, and death espe-
cially in developing countries like Bangladesh. They have to collect waste daily from houses
and public places, especially from hospitals which are highly vulnerable place for the virus to
spread out. The nature of their working and living conditions make them vulnerable to come
in contact of COVID-19 infected people. Moreover, they are usually exposed to a large popula-
tion and have less possibility to maintain physical distance than other occupations. To protect
human health during all infectious disease outbreaks including COVID-19, the provision of
safe water, sanitation and waste management and hygiene conditions is crucial, and the sanita-
tion and waste workers are providing such essential operational support during the COVID-
19 pandemic [18]. Therefore, understanding mental health condition of sanitation and waste
workers during the outbreak of COVID-19 is important to confront the pandemic faced by
the world.

Bangladesh identified its first COVID-19 case on 8 March 2020 and as of 25 November
2021, the total confirmed cases are 1.57 million, of them, 11,796 died [2]. The situation pos-
sesses psychological impact on different group of population of the country with varying pro-
portions [13,19-21]. For instance, Banna et. al. [12] reported that the prevalence of anxiety
and depressive symptoms in adult population is 33.7% and 57.9%, respectively. Studies among
students document poor mental health during the COVID-19 pandemic; the prevalence of
depression ranges from 46.9% to 72.0%, and anxiety from 18.1% to 40.0% [13,21]. Children
are also suffering from mild to severe mental health disturbances during the period of lock-
down where the prevalence varied from 7.2% to 30.5% [20]. Essential front-line health workers
such as physicians are also suffering from anxiety and depression with a higher rate during the
pandemic [22,23]. However, little is known about the mental health condition of waste work-
ers who are a vulnerable working group and essential workers during the outbreak of COVID-
19. Approximately, 40,000 informal waste workers, who conduct waste recovery activities out-
side any official framework and are not acknowledged as an occupational group in the national
database, are working in Bangladesh [24]. Their contributions is not legally accredited and
acknowledged by the government or even by society, therefore, are normally excluded from
the social security system and other benefits. They usually work without adequate protection
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and are at higher risk of getting infected by coronavirus [25]. This study aims to assess mental
health condition during the COVID-19 pandemic and its associated factors among informal
waste workers in Bangladesh.

Data and methods
Study areas and design

This study was a secondary analysis of data of a study ‘ITmmediate Impact of Coronavirus on
Waste Workers in 10 City Corporation/Municipalities in Bangladesh’, which was a cross-sec-
tional study conducted among informal waste workers in nine Municipalities under eight
administrative districts namely Cumilla, Magura, Meherpur, Rajbari, Faridpur, Bagerhat, Bar-
guna, Satkhira and a City Corporation in Gazipur district in Bangladesh. These areas and tar-
geted waste workers are covered under a project “Dignifying Lives: inclusive approach for
socioeconomic empowerment of informal waste and sanitation workers” implemented by
Practical Action (an International Charity Organization) to improve waste workers’ wellbeing
and occupational safety. Waste workers include pit emptier, waste collector, inorganic trader,
and cleaners/sweepers. In these areas the waste workers have a total of 46 cooperatives, and the
waste workers belong to these cooperatives were eligible to participate. Data collection for this
cross-sectional study was done in June 2020.

Sample size determination and sampling

A stratified random sampling approach was used to select the respondents. We used a single
population proportion formula for known population (N = 1795) to determine the required
sample based on the following assumption: proportion of population with certain characteris-
tics, p = 0.5, precision level (margin of error) of 7%, and a confidence level of 95%. This accu-
racy rate or amount of admissible marginal error was chosen due to hard to reach to the
respondents during countrywide lockdown and mobility restriction. Samples were distributed
proportionately to each of the cooperatives. Respondents from these cooperatives were then
selected randomly; at least three respondents were selected from each of the 46 cooperatives.
Information on background and socioeconomic variables, COVID-19 related characteristics,
and mental well-being were collected from 176 informal waste workers.

Data collection and quality assurance

Interviews were conducted using a well-structured questionnaire. Maintaining the COVID-19
preventive guidelines of WHO [26], data collection were conducted using a face-to-face inter-
view. However, due to strict restriction in mobility and lockdown imposed by the Government
of Bangladesh all over the country, interview of 106 respondents (60%) were conducted over
mobile phone. The survey tools were pretested before finalizing. Interviews were conducted by
well-trained interviewers and they further verified and cross-checked the collected data to
minimize the data collection errors. Additional details of data collection are available else-
where [27]. This study was carried out in accordance with the Declaration of Helsinki as
revised in 2013. Informed consent was obtained from all participants. The project study has
got approval from the Non-governmental Affairs Bureau (NGOAB) of Bangladesh.

Outcome variables

Mental health status, quantified by the magnitude of psychological distress, of the waste work-
ers during the COVID-19 outbreak was the outcome of interest in this current analysis. Gen-
eral Health Questionnaire (GHQ-12), a self-reported 12-item scale, was used to measure
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psychological distress among the respondents. The GHQ-12 consists of an equal number of
positive and negative items that asked respondents to indicate their agreement on a four-point
scale ranging from not at all (= 0) to more than usual (= 3) across items. The total score of the
GHQ-12 can range from 0 to 36, with a higher score suggesting higher psychological distress.
Besides unidimensional model, we further used the 3-factor model where the factors are anxi-
ety and depression (4 items), social dysfunction (6 items), and loss of confidence (2 items)
[28]. Based on earlier documentation [29,30], the presence of any poor mental health condi-
tions was measured by using the median point thresholds. The GHQ-12 is widely validated in
both developed and developing countries including Bangladesh [29,31-33]. All items are avail-
able in “S1 Table”.

Explanatory variables

Guided by existing literature, a set of demographics, economic and health-related factors were
examined in this study as explanatory variables. A complete list of explanatory variables, their

categories and coding are presented in Table 1.

Table 1. Details of independent variables.

Variables

Age

Gender

Educational status

Occupation type

Earing member in the family

Monthly household income (in
BDT)

Symptoms related to COVID-
19 faced by respondents *

Symptoms related to COVID-
19 faced by respondents’ family
members *

Asked questions

Please mention about your age

Please mention about gender

How many formal educational
years you have completed?

What is your type of occupation?

How many earning members you
have in your household?

What is the monthly income of
your household?

What COVID-19 related
symptoms you faced during
pandemic?

What COVID-19 related
symptoms your family members
faced during pandemic?

Answers Coding
Collected as continuous format in years 1 = < 25 year; 2 = 26-50 years;
3 =50 < years

1 = Male; 2 = Female

Collected as continuous format in years, then further recoded
in three categories

0 = No education; 1 = Up to
primary; 2 = Up to secondary
or higher

1 = Pit emptier; 2 = Waste collector; 3 = Inorganic trader; 4 = Cleaners/ sweeper

Collected in no. of earning members in family
Collected in BDT for during COVID-19 and before COVID-19

Respondents answered several i.e., nothing faced yet, fever,
cough, difficulty in breathing, sore throat, sneezing (include
runny nose, cold feeling), fatigue (tiredness), aches and pains
(mostly muscle and chest), headaches, diarrhea, poor appetite
and vomiting

0 = No symptoms
1 = Single symptom
2 = Multiple symptoms

Had any chronic diseases Do you have any chronic diseases? | Answered taken for no chronic diseases, hypertension, heart 0=No
disease, diabetes, respiratory diseases (Chronic obstructive 1=Yes
pulmonary disease-COPD, asthma, etc.), kidney disease, and
liver problem.
Had COVID-19 infected Do you have any COVID-19 0=No; 1 = Yes; 2 = Don’t know
neighbor infected neighbor in your
community?
Arranged food from savings Do you arrange food for family from savings? 0=No; 1=Yes
Arranged food from borrowing | Do you arrange food for family by borrowing? 0=No; 1=Yes
Income reduced Calculated from during COVID-19 and before COVID-19 income of the households 0=No; 1 =Yes
Daily meal reduced How many times your family are | Collected and calculated from during COVID-19 and before 0=No; 1 =Yes
taking meal sufficiently? COVID-19 income of the households
Note:
“In last 1 month prior to survey.
https://doi.org/10.1371/journal.pone.0262141.t001
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Statistical analysis

The prevalence of psychological distress, anxiety and depression, social dysfunction, and loss
of confidence was assessed for the study population. Assessment of the extent to which differ-
ent factors represents a marker for waste workers’ overall psychological distress, anxiety and
depression, social dysfunction, and loss of confidence during the COVID-19 pandemic was
conducted by using a generalized estimating equation-modified Poisson regression approach
with robust error variance option to produce a direct assessment of risk ratios (RRs) [34].
Using this approach adjusted models were fitted for different binary outcome variables with
different factors as predictors. The risk ratios were estimated to measure the strength of associ-
ation, and a 95% confidence interval (CI) was computed for significance testing. In all analyses,
the significance was set at p<0.05. Data were analyzed using computer program STATA win-
dows version 14.0 SE (StataCorp. LP, College Station, TX, USA).

Results

Background characteristics

Table 2 represents the socio-economic and demographic profile of the study population. Most
of the surveyed individuals were aged 26-50 years (75.6%) and were male (55.0%). Nearly,
one-third (33.5%) of the individuals had no formal education, while 39.2% of them were edu-
cated up to primary-level. Of these surveyed individuals, 38.6% were cleaner/sweepers, 28.4%

Table 2. Socio-economic and demographic profile of study population.

Characteristics n %
Age

< 25 years 23 13.1

26-50 years 133 75.6

50 < years 20 114
Gender

Male 97 55.0

Female 79 45.0
Educational status

No education 59 33.5

Up to primary 69 39.2

Up to secondary or higher 48 27.3
Occupation types

Pit emptier 31 17.6

Waste collector 50 28.4

Inorganic trader 27 15.3

Cleaners/ sweeper 68 38.6
Economic information Mean +SD

Earing member in the family

Before COVID-19 1.74 +0.78

During COVID-19 1.43 +0.71

Reduction (before vs during COVID-19) 0.32 +0.59
Monthly household income (in BDT)

Before COVID-19 13322.21 +5418.61

During COVID-19 7853.01 + 4446.00

Reduction (before vs during COVID-19) 5469.03 +4040.58

https://doi.org/10.1371/journal.pone.0262141.t002
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were waste collectors, 17.6% were pit emptier and 15.3% were inorganic traders. Before the
COVID-19 pandemic, these individuals had an average of 1.74 (SD: + 0.78) earning members
in the family and that reduced to 1.43 (SD: + 0.71) during the COVID-19 period. The mean
household income of these respondents was also reduced by 5469.03 (SD: + 4040.58) Taka
(before the COVID-19 pandemic, mean + SD: 13322.21 + 5418.61; and during the COVID-19
pandemic, mean + SD: 7853.01 + 4446.00) (1 USD = 85.0 Taka).

COVID-19 symptoms and mental health condition

As displayed in Table 3, 48.9% of the respondents had experienced COVID-19 related symp-
toms during the pandemic that includes fever (22.2%), cough (16.5%), aches and muscle pains

Table 3. COVID-19 related symptoms, approach to treatment faced by the waste workers.

Characteristics Experienced by Experienced by
respondents respondents’ family
members’
n % n %
Symptoms related to COVID-19
No symptoms 90 51.1 100 56.8
Single symptom 34 19.3 33 18.8
Multiple symptoms 52 29.6 43 244
Types of symptoms'
Fever 39 22.2 46 26.1
Cough 29 16.5 28 15.9
Difficulty in breathing 11 6.3 8 4.6
Sore throat 9 5.1 5 2.8
Sneezing (include runny nose, cold feeling) 18 10.2 10 5.7
Fatigue (tiredness) 13 7.4 3 1.7
Aches and pains (mostly muscle and chest) 20 11.4 15 8.5
Headaches 17 9.7 15 8.5
Diarrhea 5 2.8 7 4.0
Poor appetite 3 1.7 1 0.6
Vomiting 8 4.6 2 1.1
Approached to treatment”
No 77 43.8 -
Yes 99 56.3 -
Treatment place ' -
Not approached 77 43.8 - -
Called hotline 0 0.0 - -
Dispensary 53 54.0 - -
Private clinic/doctor 26 26.0 - -
Hospital 20 20.0 - -
Had any chronic diseases’ - -
No 48 27.0 - -
Yes 128 73.0 -
Note:

! Multiple responses;

2For both individuals and their family members;

*Only for respondents and these diseases includes hypertension, diabetes, heart diseases, kidney diseases, respiratory

diseases (Asthma, COPD, etc.), and liver problem.

https://doi.org/10.1371/journal.pone.0262141.t003
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Table 4. Mental health status of waste workers during COVID-19.

Mental health status Mean (+ SD) n %
Overall psychological distress® 15.6 (£3.4)

No 33 18.8

Yes 142 80.6
Anxiety and depression 6.1 (£1.5)

No 54 30.7

Yes 119 67.6
Social dysfunction © 5.8 (£3.4)

No 10 5.7

Yes 163 92.6
Loss of confidence ¢ 3.8 (x1.4)

No 138 78.4

Yes 35 19.9
Note:

2 Score out of 36;
b Score out of 12;
€ Score out of 18; and

4 Score out of 6.

https://doi.org/10.1371/journal.pone.0262141.t1004

(11.4%), and sneezing (10.2%). In addition, around 43% of the respondents’ family members
also had COVID-19 symptoms. However, only 56.3% of these respondents had approached to
any treatment facilities but no one called the hotline number that particularly assigned by
Institute of Epidemiology, Disease Control and Research (IEDCR), Bangladesh to ensure treat-
ment for COVID-19. About 27.0% of the respondents had reported to have a chronic disease
like hypertension, diabetes, or heart diseases.

Approximately four out of every five respondents (80.6%) were suffering from psychologi-
cal distress (mean + SD: 15.6 + 3.4); 67.6% reported anxiety and depression (mean + SD: 6.1
+1.5), 92.6% reported social dysfunction (mean + SD: 5.8 £3.4), and 19.9% reported loss of
confidence (mean + SD: 3.8 £1.4) (Table 4).

Associated factors of poor mental health conditions

Table 5 illustrates the associated factors of psychological distress, anxiety and depression, social
dysfunction, and loss of confidence in this population. The study revealed that the likelihood
of psychological distress (RR: 1.23, 95% CI: 1.02-1.48), social dysfunction (RR: 1.10, 95% CI:
1.01-1.20), and loss of confidence (RR: 1.67, 95% CI: 1.07-2.59) was significantly higher for
female than male, while female waste workers were 0.73 times (95% CI: 0.53-0.99) less likely to
suffer from anxiety and depression. Respondents with up to primary-level education were 1.91
times (95% CI: 1.17-3.29) more likely to experience loss of confidence during the pandemic
compared to individuals with no education. Experiencing multiple COVID-19 symptoms by
individuals had 1.11 times (95% CI: 1.02-1.21) higher likelihood of developing social dysfunc-
tion than individuals who had not experienced any such symptoms. Compared to the respon-
dents whose family members did not experience any COVID-19 symptoms, respondents
whose family member experienced multiple COVID-19 symptoms were more likely to report
psychological distress (RR: 1.20, 95% CI: 1.03-1.41), and anxiety and depression (RR =
1.89,95% CI: 1.39-2.57). The waste workers who had pre-existing chronic disease were less
likely to experience social dysfunction (RR: 0.87 95% CI: 0.79-0.96). Respondents who did not
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Table 5. Association of psychological distress, anxiety and depression, social dysfunction and loss of confidence with possible influencing factors in surveyed nine
municipalities and one city-corporation during COVID-19 in Bangladesh.

Measures Overall psychological Anxiety and Social dysfunction | Loss of confidence
distress depression
Adjusted RR (95% CI) Adjusted RR (95% | Adjusted RR (95% | Adjusted RR (95%
cn cn qn
Age
< 25 years 1.00 1.00 1.00 1.00
26-50 years 0.91 (0.68-1.21) 0.86 (0.61-1.20) 1.01 (0.85-1.19) 0.85 (0.51-1.41)
50 < years 0.88 (0.62-1.25) 0.84 (0.50-1.42) 0.97 (0.80-1.19) 0.53 (0.19-1.43)
Gender
Male 1.00 1.00 1.00 1.00
Female 1.23 (1.02-1.48) * 0.73 (0.53-0.99) * 1.10 (1.01-1.20) * 1.67 (1.07-2.59) *

Educational status

No education

1.00

1.00

1.00

1.00

Up to primary 0.97 (0.79-1.17) 1.24 (0.85-1.81) 0.98 (0.91-1.17) 1.91 (1.17-3.29) *
Up to secondary or higher 0.87 (0.67-1.14) 1.33 (0.87-2.03) 0.94 (0.84-1.06) 1.51 (0.76-2.96)
Occupation types

Pit emptier

1.00

1.00

1.00

1.00

Waste collector

0.95 (0.77-1.16)

1.01 (0.67-1.49)

1.03 (0.92-1.16)

0.54 (0.31-0.93) *

Inorganic trader

0.86 (0.66-1.12)

1.22 (0.80-1.87)

1.01 (0.87-1.17)

0.60 (0.30-1.20)

Cleaners/ sweeper

0.76 (0.59-0.97) *

1.40 (0.90-2.20)

0.99 (0.89-1.12)

0.45 (0.28-0.74) **

Symptoms related to COVID-19 experienced by respondents

No symptoms

1.00

1.00

1.00

1.00

Single symptoms

0.96 (0.74-1.23)

0.93 (0.67-1.30)

1.06 (0.96-1.17)

0.98 (0.57-1.71)

Multiple symptoms

1.06 (0.89-1.26)

0.86 (0.64-1.16)

1.11 (1.02-1.21) **

1.07 (0.66-1.73)

Symptoms related to COVID-19 experienced by respondents any
family members

No symptoms

1.00

1.00

1.00

1.00

Single symptoms

0.84 (0.61-1.15)

1.65 (1.19-2.28) **

1.04 (0.91-1.18)

0.68 (0.36-1.28)

Multiple symptoms 1.20 (1.03-1.41) * 1.89 (1.39-2.57) *** 1.06 (0.98-1.14) 1.01 (0.63-1.64)
Had any chronic diseases

No 1.00 1.00 1.00 1.00

Yes 0.93 (0.77-1.11) 1.05 (0.78-1.42) 0.87 (0.79-0.96) ** 1.21 (0.76-1.92)
Had COVID-19 infected neighbor

No 1.00 1.00 1.00 1.00

Yes 0.68 (0.45-1.03) 0.67 (0.41-1.09) 0.98 (0.85-1.12) 1.38 (0.68-2.79)

Don’t know 1.21 (1.04-1.41) ** 1.01 (0.72-1.39) 1.07 (1.00-1.13) * 1.35 (0.88-2.07)

Arranged food from savings

No 1.00 1.00 1.00 1.00

Yes 0.92 (0.71-1.21) 1.09 (0.75-1.57) 0.92 (0.78-1.09) 0.66 (0.35-1.27)
Arranged food from borrowing

No 1.00 1.00 1.00 1.00

Yes 0.90 (0.75-1.08) 1.12 (0.85-1.47) 1.02 (0.93-1.13) 0.96 (0.64-1.43)
Income reduced

No 1.00 1.00 1.00 1.00

Yes 1.60 (1.06-2.41) * 0.84 (0.59-1.21) 1.15 (0.95-1.39) 0.84 (0.51-1.34)
Daily meal reduced

No 1.00 1.00 1.00 1.00

Yes 1.34 (1.03-1.73) * 1.06 (0.79-1.43) 1.02 (0.92-1.14) 1.12 (0.71-1.76)

https://doi.org/10.1371/journal.pone.0262141.1005
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know whether he had any COVID-19 infected neighbors or not were more likely to develop
psychological distress (RR: 1.21, 95% CI: 1.04-1.41) and social dysfunction (RR: 1.07, 95% CI:
1.00-1.13) than who knew that he had no COVID-19 infected neighbors. Psychological dis-
tress was also higher among respondents whose income (RR: 1.60, 95% CI: 1.06-2.41) and
daily household meal (RR: 1.34; 95% CI: 1.03-1.73) were reduced during the COVID-19
outbreak.

Discussion

To our knowledge, this is the first study that assesses the mental health status and identifies the
factors associated with developing poor mental health among informal waste workers during
the COVID-19 pandemic in Bangladesh. This study found that 81% waste workers have expe-
rienced psychological distress during the COVID-19 outbreak. Specifically, 93% reported
social dysfunction, 67% reported anxiety and depression, and 20% of waste workers reported
loss of confidence. These findings are consistent with the findings of prior studies from other
countries as well as Bangladesh for other population cluster [12-15]. We also found that
around 50% of the waste workers and their family members had experienced any symptoms of
COVID-19 (mostly fever and cough), which is similar to the general population [35-37].
Moreover, during the outbreak of COVID-19, both earning members in the family and
income of the waste workers’ reduced. The outbreak had a major negative impact on the global
economy and employment, and people lost their jobs as a result of the outbreak and related
movement restriction or preventive measures [38].

This study revealed a rate of psychological disorders among informal waste workers which
is much higher than that is reported among front-line health workers during the COVID-19
pandemic in some global studies [14,39-41]. The difference in the prevalence of poor mental
health status between essential front-line waste workers and health workers could be explained
in several ways. For example, collecting waste is a type of informal employment and a study in
Brazil has documented that the levels of mental disorders are found to be higher among infor-
mal workers relative to formally employed workers [42]. The poorest and most vulnerable peo-
ple, like homeless, elderly, women, children, chemical dependents, and ethnic minority people
generally engage in this informal job because of unemployment, poverty or out of desperation,
which is considered as a ‘poor quality” job [43,44]. Research revealed that having a ‘poor qual-
ity’ or hated job might contribute to poor mental health [45]. Moreover, informal waste work-
ers often live in isolation and are subject to social stigma, bullying, and conflict as well as low
self-esteem- all of which may negatively affect their psychological wellbeing [43,46]. Another
explanation of higher rate of poor mental health among informal waste workers could be pre-
carious working conditions with insufficient protections against occupational hazards associ-
ated with their work, such as having poor access to and use of formal personal protective
equipment (PPE) [47]. Along with this generalized concern about unprotected working condi-
tions, fear of COVID-19 infection, lack of knowledge and awareness about the infection, low
earnings, financial insecurity, nature of the job might make these informal waste workers
more vulnerable to mental health issues than other front-line health workers [48]. Therefore,
higher mental health issues that informal waste workers encountered during this pandemic
reported in this study will help policy makers to develop intervention strategies for improving
mental health of this vulnerable group.

This study identified several factors that are associated with poor mental health of the waste
workers. We found that females are more likely to suffer from psychological distress, specifi-
cally social dysfunction and loss of confidence than males. Global findings suggest that the risk
of poor mental health is usually much higher in women due to lack of adequate domestic and
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emotional support [49,50]. The pandemic has affected women severely than men both at work-
place and at home by increasing workload and violence against women during lockdown and
quarantine measures [49]. A recent systematic review suggests that to prevent COVID-19
infection, early detection and prompt treatment is urgent, where proper social and familial
support is a key protective factor [51].

We also found that waste workers with multiple COVID-19 related symptoms were more
likely to report social dysfunction. However, if any family member of the respondents shows
multiple symptoms of COVID-19, the respondents were more likely to report psychological
distress, specifically anxiety and depression. People usually do care for their family more than
their own; thus, illness or symptoms related to COVID-19 of any family members have a direct
negative consequence on their own mental health [52,53]. Poor mental health during the
COVID-19 outbreak could be due to experiencing uncertainty and becoming very concerned
about the symptoms resembling COVID-19 infection. Understanding the potential threat and
impact of COVID-19 infection, they may become more worried and they do not have enough
health information to protect them or their family members-all of which increase psychologi-
cal distress [54].

We observed that the waste workers who didn’t know whether they have COVID-19
infected person in their neighborhood or not, were more likely to suffer from psychological
distress and social dysfunction symptoms. When an individual doesn’t know exactly whether
they have infected neighbors or not, that increases the fear of illness and severe uncertainty
which contributes to widespread psychological distress and behavioral disorders [11]. This
kind of uncertain situation always causes more damage mentally than the virus itself [55,56].

The COVID-19 pandemic and the resulting isolation, job loss and economic recession
might have negative effect on people’s mental health. In support of this, we found that income
reduction increased the risk of developing poor mental health symptoms in waste workers.
This is in line with other existing literature [57,58]. Usually, income loss and financial strain
are uniquely associated with poor mental health i.e., anxiety and depressive symptoms [58-
60]. Many people lost their jobs and income due to lockdown, and had to borrow loan from
others in the current pandemic situation, which ultimately ended up stressing them out
[57,59] and even that exacerbates poor mental health symptoms over time, above and beyond
pandemic-related mental illness [58]. Moreover, in this pandemic situation, many households
of these waste workers did not have enough food and severely faced food crisis which ulti-
mately created mental pressure on them and might develop poor mental health symptoms.
Food insecurity is directly linked with poor mental health and a specific mental stressors
worldwide [61]. Researchers repeatedly found that economic hardship and food crisis are
interrelated and that causes potential mental stress of mass people [60,62,63]. Even people
have attempted suicide after failing in coping up with economic loss and food insecurity dur-
ing the COVID-19 pandemic [64]. Thus, we suggest the need for more specific strategies to
reduce mental health disorders in a pandemic situation.

Limitations and strengths

To interpret our study results, several limitations should be kept in mind. First, this study was
only conducted in nine municipalities and a city corporation, and therefore, we cannot gener-
alize the results to the whole country. Second, the cross-sectional design of this study limited
our ability to identify causal relationships between mental health status and its possible risk
factors during the COVID-19 period. Third, information before the COVID-19 outbreak can
potentially cause substantial recall bias. Fourth, the waste workers were asked to self-report
their experience of mental health related questions; therefore, there could be a possibility of
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under or over reporting of mental health status. Fifth, during the COVID-19 pandemic, daily
working hours of the front-line workers appeared as one of the important risk factors for psy-
chological disorders, including depression, anxiety, somatization, insomnia and suicide risk
[39]. We were unable to include this important risk factor in our analyses due to utilization of
secondary data. Finally, the GHQ-12 is a widely used screening instrument to measure of men-
tal health outcomes, but it is not a diagnostic tool. Limitations notwithstanding, this study has
the potential to support the development and/or modification of prevention strategies for the
COVID-19 pandemic. We are unaware of any previous studies that have assessed the mental
health status of this marginalized vulnerable group of population. Therefore, this study could
be the first to have reported mental health status of informal waste workers and its associated
factors in Bangladesh.

Conclusion

This study found that a very higher proportion of informal waste workers suffered from psy-
chological distress during the COVID-19 pandemic. Factors, such as experiencing multiple
COVID-19 symptoms by individuals and their family members, income reduction, daily
household meal reduction, are identified as contributing factors for poor mental health among
the waste workers. Designing of intervention programs aimed to improve mental health status
of the informal waste workers during emergencies should consider these factors. We expect
that the government pay particular attention to these disadvantaged but essential front-line
workers for their needs during the pandemic and formulate a time-oriented policy and sup-
port to improve their mental health as well as combating COVID-19 related psychological
challenges.

Supporting information

S1 Table. Details of GHQ-12 tool.
(PDF)

Acknowledgments

The authors are thankful to the Practical Action for their support and permission to use the
dataset in the analysis. The authors also express their special thanks to Md. Anisuzzaman, Md.
Nazmul Huda and Md. Murad Parvez for their significant contribution to data collection.
Authors are grateful to B M Zahidul Islam, Md. Fariduzzaman, Selina Ferdous, Mehrab Ul
Goni, Uttam Kumar Saha, and Hossain I. Adib for their contribution on designing the survey.

Author Contributions

Conceptualization: Md. Mostaured Ali Khan.

Data curation: Md. Rajwanul Haque, Md. Mostaured Ali Khan, M. Sajjadur Rahman.
Formal analysis: Md. Mostaured Ali Khan, Md. Mosfequr Rahman.

Methodology: Md. Rajwanul Haque, Md. Mosfequr Rahman.

Writing - original draft: Md. Rajwanul Haque, Md. Mostaured Ali Khan.

Writing - review & editing: Md. Mosfequr Rahman, Shawkat A. Begum.

PLOS ONE | https://doi.org/10.1371/journal.pone.0262141 January 7, 2022 11/15


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0262141.s001
https://doi.org/10.1371/journal.pone.0262141

PLOS ONE

Mental health status of informal waste workers during the COVID-19 pandemic

References

1.

10.

1.

12

13.

14.

15.

16.

17.

18.

19.

20.

WHO. Coronaviruses (COVID-19). 2020; https://www.who.int/news-room/q-a-detail/g-a-coronaviruses.
Accessed 7 May, 2021.

WHO Coronavirus Disease (COVID-19) Dashboard. World Health Organization 2021. https://covid19.
who.int/.Accessed 25 November, 2021.

Brooks SK, Webster RK, Smith LE, Woodland L, Wessely S, Greenberg N et al. The psychological
impact of quarantine and how to reduce it: rapid review of the evidence. Lancet. 2020; 395(10227):912—
920. https://doi.org/10.1016/S0140-6736(20)30460-8 PMID: 32112714

Hossain MM, Sultana A, Purohit N. Mental health outcomes of quarantine and isolation for infection pre-
vention: a systematic umbrella review of the global evidence. Epidemiol Health. 2020; 42:€2020038.
PMID: 32512661

Huang Y, Zhao N. Generalized anxiety disorder, depressive symptoms and sleep quality during
COVID-19 outbreak in China: a web-based cross-sectional survey. Psychiatry Res. 2020; 288:112954.
https://doi.org/10.1016/j.psychres.2020.112954 PMID: 32325383

Sharma A, Pillai DR, Lu M, Doolan C, Leal L, et al. Impact of isolation precautions on quality of life: a
meta-analysis. J Hosp Infect. 2020; 105(1):35-42. https:/doi.org/10.1016/}.jhin.2020.02.004 PMID:
32059996

Glowacz F, Schmits E. Psychological distress during the COVID-19 lockdown: the young adults most at
risk. Psychiatry Res. 2020; 293:113486. https://doi.org/10.1016/j.psychres.2020.113486 PMID:
33007682

LiuS, Yang L, Zhang C, Xiang YT, Liu Z, et al. Online mental health services in China during the
COVID-19 outbreak. Lancet Psychiatry. 2020; 7(4):e17—e18. https://doi.org/10.1016/S2215-0366(20)
30077-8 PMID: 32085841

Qiu J, Shen B, Zhao M, Wang Z, Xie B, et al. A nationwide survey of psychological distress among Chi-
nese people in the COVID-19 epidemic: implications and policy recommendations. Gen Psychiatr.
2020; 33(2):100213. https://doi.org/10.1136/gpsych-2020-100213 PMID: 32215365

Ahorsu DK, L CY, Imani V, Saffari M, Griffiths MK, et al. The Fear of COVID-19 Scale: Development
and Initial Validation. Int J Mental Health Addict. 2020. https://doi.org/10.1007/s11469-020-00270-8
PMID: 32226353

Pfefferbaum B, North CS. Mental health and the Covid-19 pandemic. N Eng J Med. 2020; 383(6):510—
512. https://doi.org/10.1056/NEJMp2008017 PMID: 32283003

Banna MHA, Sayeed A, Kundu S, Christopher E, Hasan MT, et al. The impact of the COVID-19 pan-
demic on the mental health of the adult population in Bangladesh: a nationwide cross-sectional study.
Int J Environ Health Res. 2020. https://doi.org/10.1080/09603123.2020.1802409 PMID: 32741205

Khan AH, Sultana MS, Hossain S, Hasan MT, Ahmed HU, et al. The impact of COVID-19 pandemic
on mental health & wellbeing among home-quarantined Bangladeshi students: A cross-sectional pilot
study. J Affect Disord. 2020; 277:121-128. https://doi.org/10.1016/j.jad.2020.07.135 PMID:
32818775

De Kock JH, Latham HA, Leslie SJ, Grindle M,Munoz SA, et al. A rapid review of the impact of COVID-
19 on the mental health of healthcare workers: implications for supporting psychological well-being.
BMC Public Health. 2021; 21(1):104. https://doi.org/10.1186/s12889-020-10070-3 PMID: 33422039

Vindegaard N, Benros ME. COVID-19 pandemic and mental health consequences: Systematic review
of the current evidence. Brain Behav Immun. 2020; 89:531-542. https://doi.org/10.1016/j.bbi.2020.05.
048 PMID: 32485289

Shammi M, Bodrud-Doza M, Islam TARM, Rahman MM. COVID-19 pandemic, socioeconomic crisis
and human stress in resource-limited settings: A case from Bangladesh. Heliyon. 2020; 6(5):e04063.
https://doi.org/10.1016/j.heliyon.2020.e04063 PMID: 32462098

Mutambudzi M, Niedweidz C, Macdonald EB, Leyland A, Mair F., et al. Occupation and risk of severe
COVID-19: prospective cohort study of 120 075 UK Biobank participants. Occup Environ Med. 2020;
78(5):307-314. https://doi.org/10.1136/0emed-2020-106731 PMID: 33298533

World Health Organization. Water, sanitation, hygiene, and waste management for SARS-CoV-2, the
virus that causes COVID-19: interim guidance, 29 July 2020. World Health Organization;2020.

Islam MA, Barna SD, Raihan H, Khan MNA, Hossain MT. Depression and anxiety among university stu-
dents during the COVID-19 pandemic in Bangladesh: A web-based cross-sectional survey. PLoS One.
2020; 15(8):e0238162. https://doi.org/10.1371/journal.pone.0238162 PMID: 32845928

Yeasmin S, Banik R, Hossain S, Hossain MN, Mahmud R, et al. Impact of COVID-19 pandemic on the
mental health of children in Bangladesh: A cross-sectional study. Child Youth Serv Rev. 2020;
117:105277. https://doi.org/10.1016/j.childyouth.2020.105277 PMID: 32834275

PLOS ONE | https://doi.org/10.1371/journal.pone.0262141 January 7, 2022 12/15


https://www.who.int/news-room/q-a-detail/q-a-coronaviruses
https://covid19.who.int/.Accessed
https://covid19.who.int/.Accessed
https://doi.org/10.1016/S0140-6736%2820%2930460-8
http://www.ncbi.nlm.nih.gov/pubmed/32112714
http://www.ncbi.nlm.nih.gov/pubmed/32512661
https://doi.org/10.1016/j.psychres.2020.112954
http://www.ncbi.nlm.nih.gov/pubmed/32325383
https://doi.org/10.1016/j.jhin.2020.02.004
http://www.ncbi.nlm.nih.gov/pubmed/32059996
https://doi.org/10.1016/j.psychres.2020.113486
http://www.ncbi.nlm.nih.gov/pubmed/33007682
https://doi.org/10.1016/S2215-0366%2820%2930077-8
https://doi.org/10.1016/S2215-0366%2820%2930077-8
http://www.ncbi.nlm.nih.gov/pubmed/32085841
https://doi.org/10.1136/gpsych-2020-100213
http://www.ncbi.nlm.nih.gov/pubmed/32215365
https://doi.org/10.1007/s11469-020-00270-8
http://www.ncbi.nlm.nih.gov/pubmed/32226353
https://doi.org/10.1056/NEJMp2008017
http://www.ncbi.nlm.nih.gov/pubmed/32283003
https://doi.org/10.1080/09603123.2020.1802409
http://www.ncbi.nlm.nih.gov/pubmed/32741205
https://doi.org/10.1016/j.jad.2020.07.135
http://www.ncbi.nlm.nih.gov/pubmed/32818775
https://doi.org/10.1186/s12889-020-10070-3
http://www.ncbi.nlm.nih.gov/pubmed/33422039
https://doi.org/10.1016/j.bbi.2020.05.048
https://doi.org/10.1016/j.bbi.2020.05.048
http://www.ncbi.nlm.nih.gov/pubmed/32485289
https://doi.org/10.1016/j.heliyon.2020.e04063
http://www.ncbi.nlm.nih.gov/pubmed/32462098
https://doi.org/10.1136/oemed-2020-106731
http://www.ncbi.nlm.nih.gov/pubmed/33298533
https://doi.org/10.1371/journal.pone.0238162
http://www.ncbi.nlm.nih.gov/pubmed/32845928
https://doi.org/10.1016/j.childyouth.2020.105277
http://www.ncbi.nlm.nih.gov/pubmed/32834275
https://doi.org/10.1371/journal.pone.0262141

PLOS ONE

Mental health status of informal waste workers during the COVID-19 pandemic

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

M,

Faisal RA, Jobe MC, Ahmed O, Sharker T. Mental Health Status, Anxiety, and Depression Levels of
Bangladeshi University Students During the COVID-19 Pandemic. Int J Ment Health Addict. 2021.
https://doi.org/https%3A//doi.org/10.1007/s11469-020-00458-y PMID: 33424514

SuQ, Ma X, Liu S, Liu S, Goodman BA, et al. Adverse psychological reactions and psychological aids
for medical staff during the COVID-19 outbreak in China. Front Psychiatry. 2021; 12:580067. https://
doi.org/10.3389/fpsyt.2021.580067 PMID: 33935818

Khatun MF, Parvin MF, Rashid MMU, Alam MS, Kamrunnahar M, et al. Mental Health of Physicians
During COVID-19 Outbreak in Bangladesh: A Web-Based Cross-Sectional Survey. Front Public Health.
2021; 9:592058. https://doi.org/10.3389/fpubh.2021.592058 PMID: 33634065

Grambangla Unnayan Committee. Policy Brief: Legal accreditation of informal sector waste pickers and
their formal involvement in Municipal waste management system: An opportunity for their decent ocuu-
pation & sustainable livelihood. Dhaka, Bangladesh; 2017.

Rahman MM, Bodrud-Doza M, Griffiths MD, Mamun MA. Biomedical waste amid COVID-19: perspec-
tives from Bangladesh. Lancet Glob Health. 2020; 8(10):e1262. https://doi.org/10.1016/S2214-109X
(20)30349-1 PMID: 32798448

World Health Organization. Coronavirus disease (COVID-19) advice for the public. 2021; https://www.
who.int/emergencies/diseases/novel-coronavirus-2019/advice-for-public. Accessed 7 May, 2021.

Practical Action. Study on immediate impact of coronavirus on waste workers in 10 city corporation/
municipalities in Bangladesh. Monitoring Evaluation Learning and Research Unit, Practical Action.
Dhaka, Bangladesh;2020.

Graetz B. Multidimensional properties of the general health questionnaire. Soc Psychiatry Psychiatr
Epidemiol. 1991; 26(3):132—-138. https://doi.org/10.1007/BF00782952 PMID: 1887291

Rabbani A, Biju NR, Rizwan A, Sarker M. Social network analysis of psychological morbidity in an urban
slum of Bangladesh: a cross-sectional study based on a community census. BMJ open. 2018; 8(7):
e€020180. https://doi.org/10.1136/bmjopen-2017-020180 PMID: 30012781

Islam MN, Igbal K. Mental health and social support. Chittagong Univ J Biol Sci. 2008; 3:95-107.
https://doi.org/10.3329/cujbs.v3i1.13410

Daradkeh TK, Ghubash R, El-Rufaie OE. Reliability, validity, and factor structure of the Arabic version
of the 12-item General Health Questionnaire. Psychol Rep. 2001; 89(1):85-94. https://doi.org/10.2466/
pr0.2001.89.1.85 PMID: 11729557

El-Metwally A, Javed S, Razzak HA, Aldossari KK, Aldiab A, et al. The factor structure of the general
health questionnaire (GHQ12) in Saudi Arabia. BMC Health Serv Res. 2018; 18(1):595. https://doi.org/
10.1186/s12913-018-3381-6 PMID: 30071833

Endsley P, Weobong B, Nadkarni A. The psychometric properties of GHQ for detecting common mental
disorder among community dwelling men in Goa, India. Asian J Psychiatr. 2017; 28:106—110. https:/
doi.org/10.1016/j.ajp.2017.03.023 PMID: 28784361

Zou G. A modified poisson regression approach to prospective studies with binary data. Am J Epide-
miol. 2004; 159(7):702—706. https://doi.org/10.1093/aje/kwh090 PMID: 15033648

Siordia JA. Epidemiology and clinical features of COVID-19: A review of current literature. J Clin Virol.
2020; 127:104357. https://doi.org/10.1016/j.jcv.2020.104357 PMID: 32305884

Wang D, Hu B, Hu C, Zhu F, Liu X, et al. Clinical characteristics of 138 hospitalized patients with 2019
novel coronavirus—infected pneumonia in Wuhan, China. JAMA. 2020; 323(11):1061—-1069. https://doi.
org/10.1001/jama.2020.1585 PMID: 32031570

Huang C, Wang Y, Li X, Ren L, Zhao J, et al. Clinical features of patients infected with 2019 novel coro-
navirus in Wuhan, China. Lancet. 2020; 395(10223):497-506. https://doi.org/10.1016/S0140-6736(20)
30183-5 PMID: 31986264

Chapman B, Swainston J, Grunfeld EA, Derakshan N. COVID-19 Outbreak Effects on Job Security and
Emotional Functioning Amongst Women Living With Breast Cancer. Front Psychol. 2020; 11:582014.
https://doi.org/10.3389/fpsyg.2020.582014 PMID: 33192902

Zhou Y, Wang W, Sun Y, Qian W, Liu Z, et. al. The prevalence and risk factors of psychological distur-
bances of frontline mendical staff in china under the COVID-19 epidemic: Workload should be con-
cerned. J Affect Disord. 2020; 277:510-514. https://doi.org/10.1016/j.jad.2020.08.059 PMID:
32882508

Cai Q, Feng H, Huang M, Wang M, Wang Q, et al. The mental health of frontline and non-frontline medi-
cal workers during the coronavirus disease 2019 (COVID-19) outbreak in China: A case-control study. J
Affect Disord. 2020; 275:210-215. https://doi.org/10.1016/j.jad.2020.06.031 PMID: 32734910

Johnson SU, Ebrahimi OV, Hoffart A. PTSD symptoms among health workers and public service pro-
viders during the COVID-19 outbreak. PLoS One. 2020; 15(10):e0241032. https://doi.org/10.1371/
journal.pone.0241032 PMID: 33085716

PLOS ONE | https://doi.org/10.1371/journal.pone.0262141 January 7, 2022 13/15


https://doi.org/https%3A//doi.org/10.1007/s11469-020-00458-y
http://www.ncbi.nlm.nih.gov/pubmed/33424514
https://doi.org/10.3389/fpsyt.2021.580067
https://doi.org/10.3389/fpsyt.2021.580067
http://www.ncbi.nlm.nih.gov/pubmed/33935818
https://doi.org/10.3389/fpubh.2021.592058
http://www.ncbi.nlm.nih.gov/pubmed/33634065
https://doi.org/10.1016/S2214-109X%2820%2930349-1
https://doi.org/10.1016/S2214-109X%2820%2930349-1
http://www.ncbi.nlm.nih.gov/pubmed/32798448
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/advice-for-public
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/advice-for-public
https://doi.org/10.1007/BF00782952
http://www.ncbi.nlm.nih.gov/pubmed/1887291
https://doi.org/10.1136/bmjopen-2017-020180
http://www.ncbi.nlm.nih.gov/pubmed/30012781
https://doi.org/10.3329/cujbs.v3i1.13410
https://doi.org/10.2466/pr0.2001.89.1.85
https://doi.org/10.2466/pr0.2001.89.1.85
http://www.ncbi.nlm.nih.gov/pubmed/11729557
https://doi.org/10.1186/s12913-018-3381-6
https://doi.org/10.1186/s12913-018-3381-6
http://www.ncbi.nlm.nih.gov/pubmed/30071833
https://doi.org/10.1016/j.ajp.2017.03.023
https://doi.org/10.1016/j.ajp.2017.03.023
http://www.ncbi.nlm.nih.gov/pubmed/28784361
https://doi.org/10.1093/aje/kwh090
http://www.ncbi.nlm.nih.gov/pubmed/15033648
https://doi.org/10.1016/j.jcv.2020.104357
http://www.ncbi.nlm.nih.gov/pubmed/32305884
https://doi.org/10.1001/jama.2020.1585
https://doi.org/10.1001/jama.2020.1585
http://www.ncbi.nlm.nih.gov/pubmed/32031570
https://doi.org/10.1016/S0140-6736%2820%2930183-5
https://doi.org/10.1016/S0140-6736%2820%2930183-5
http://www.ncbi.nlm.nih.gov/pubmed/31986264
https://doi.org/10.3389/fpsyg.2020.582014
http://www.ncbi.nlm.nih.gov/pubmed/33192902
https://doi.org/10.1016/j.jad.2020.08.059
http://www.ncbi.nlm.nih.gov/pubmed/32882508
https://doi.org/10.1016/j.jad.2020.06.031
http://www.ncbi.nlm.nih.gov/pubmed/32734910
https://doi.org/10.1371/journal.pone.0241032
https://doi.org/10.1371/journal.pone.0241032
http://www.ncbi.nlm.nih.gov/pubmed/33085716
https://doi.org/10.1371/journal.pone.0262141

PLOS ONE

Mental health status of informal waste workers during the COVID-19 pandemic

42,

43.

44,

45.

46.

47.

48.

49.

50.

51.

52,

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

Lund C, Breen A, Flisher AJ, Kakuma R, Corrigall J, et.al. Poverty and common mental disorders in low
and middle income countries: A systematic review. Soc Sci Med. 2010; 71(3):517-528. https://doi.org/
10.1016/j.socscimed.2010.04.027 PMID: 20621748

Chokhandre P, Kashyap GC. Assessment of Psychological Well-being of Waste—pickers of Mumbai.
Asian J Epidemiol. 2017; 10(3):138-143.

Silva DA, Fassa MC, Kriebel AG. Minor psychiatric disorders among Brazilian ragpickers: A cross-
sectional study. Environ Health. 2006; 5:17. https://doi.org/10.1186/1476-069X-5-17 PMID:
16734911

Clark C, Pike C, McManus S, Harris J, Bebbington P, et.al. The contribution of work and non-work
stressors to common mental disorders in the 2007 Adult Psychiatric Morbidity Survey. Psychol Med.
2012; 42(4):829-842. https://doi.org/10.1017/S0033291711001759 PMID: 21896237

da Silva MC, Fassa MC, Kriebel AG. Minor psychiatric disorders among Brazilian ragpickers: A
cross-sectional study. Environ Health. 2006; 5:17. https://doi.org/10.1186/1476-069X-5-17 PMID:
16734911

Black M, Karki J, Lee ACK, Makai P, Baral YR, et.al. The health risks of informal waste workers in the
KathmanduValley: a cross-sectional survey, Publ Health. 2019; 166:10-18. https://doi.org/10.1016/j.
puhe.2018.09.026 PMID: 30419409

Ludermir AB, Lewis G. Informal work and common mental disorders. Soc Psychiatry Psychiatr Epide-
miol. 2003; 48:485—489. https://doi.org/10.1007/s00127-003-0658-8 PMID: 14504730

Thibaut F, van Wijngaarden-Cremers PJM. Women’s Mental Health in the Time of Covid-19 Pandemic.
Front Global Womens Health. 2020; 1:588372. https://doi.org/10.3389/fgwh.2020.588372 PMID:
34816164

Yu S. Uncovering the hidden impacts of inequality on mental health: a global study. Transl Psychiatry.
2018; 8(1):98. https://doi.org/10.1038/s41398-018-0148-0 PMID: 29777100

Almeida M, Shrestha AD, Stojanac D, Miller LJ. The impact of the COVID-19 pandemic on women’s
mental health. Arch Womens Ment Health. 2020; 23(6):741-748. https://doi.org/10.1007/s00737-020-
01092-2 PMID: 33263142

Bom J, Bakx P, Schut F, van Doorslaer E. Health effects of caring for and about parents and spouses. J
Econ Ageing. 2019; 14:100196.

Wittenberg E, Saada A, Prosser LA. How iliness affects family members: a qualitative interview survey.
Patient. 2013; 6(4):257-268. https://doi.org/10.1007/s40271-013-0030-3 PMID: 24142495

Wang C, Chudzicka-Czupala A, Tee ML, Nunez MIL, Tripp C, et al. A chain mediation model on
COVID-19 symptoms and mental health outcomes in Americans, Asians and Europeans. Sci Rep.
2021; 11(1):6481. https://doi.org/10.1038/s41598-021-85943-7 PMID: 33742072

Brooks SK, Weston D, Greenberg N. Psychological impact of infectious disease outbreaks on pregnant
women: rapid evidence review. Public Health. 2020; 189:26-36. https://doi.org/10.1016/j.puhe.2020.
09.006 PMID: 33142123

Kontoangelos K, Economou M, Papageorgiou C. Mental Health Effects of COVID-19 Pandemia: A
Review of Clinical and Psychological Traits. Psychiatry Investig. 2020; 17(6):491-505. PMID:
32570296

Paul A, Nath TK, Mahanta J, Sultana NN, Kayes ASMI, et al. Psychological and Livelihood Impacts of
COVID-19 on Bangladeshi Lower Income People. Asia Pac J Public Health. 2020; 33(1):100-108.
https://doi.org/10.1177/1010539520977304 PMID: 33289393

Hertz-Palmor N, Moore TM, Gothelf D, DiDomenico GE, Dekel |, et al. Association among income loss,
financial strain and depressive symptoms during COVID-19: evidence from two longitudinal studies. J
Affect Disord. 2021; 291. https://doi.org/10.1016/}.jad.2021.04.054 PMID: 34022550

Sareen J, Afifi TO, McMillan KA, Asmundson GJG. Relationship Between Household Income and Men-
tal Disorders: Findings From a Population-Based Longitudinal Study. Arch Gen Psychiatry. 2011; 68
(4):419-427. https://doi.org/10.1001/archgenpsychiatry.2011.15 PMID: 21464366

Frasquilho D, Matis MG, Salonna F, Guerriro D, Ttotri CC, et al. Mental health outcomes in times of eco-
nomic recession: a systematic literature review. BMC Public Health. 2016; 16(1):115. https://doi.org/10.
1186/512889-016-2720-y PMID: 26847554

Jones AD. Food Insecurity and Mental Health Status: A Global Analysis of 149 Countries. Am J Prev
Med. 2017; 53(2):264—273. https://doi.org/10.1016/j.amepre.2017.04.008 PMID: 28457747

Islam SMDU, Bodrud-Doza M, Khan RM, Haque MA, Mamun MA. Exploring COVID-19 stress and its
factors in Bangladesh: A perception-based study. Heliyon. 2020; 6(7):e04399. https://doi.org/10.1016/j.
heliyon.2020.e04399 PMID: 32685726

PLOS ONE | https://doi.org/10.1371/journal.pone.0262141 January 7, 2022 14/15


https://doi.org/10.1016/j.socscimed.2010.04.027
https://doi.org/10.1016/j.socscimed.2010.04.027
http://www.ncbi.nlm.nih.gov/pubmed/20621748
https://doi.org/10.1186/1476-069X-5-17
http://www.ncbi.nlm.nih.gov/pubmed/16734911
https://doi.org/10.1017/S0033291711001759
http://www.ncbi.nlm.nih.gov/pubmed/21896237
https://doi.org/10.1186/1476-069X-5-17
http://www.ncbi.nlm.nih.gov/pubmed/16734911
https://doi.org/10.1016/j.puhe.2018.09.026
https://doi.org/10.1016/j.puhe.2018.09.026
http://www.ncbi.nlm.nih.gov/pubmed/30419409
https://doi.org/10.1007/s00127-003-0658-8
http://www.ncbi.nlm.nih.gov/pubmed/14504730
https://doi.org/10.3389/fgwh.2020.588372
http://www.ncbi.nlm.nih.gov/pubmed/34816164
https://doi.org/10.1038/s41398-018-0148-0
http://www.ncbi.nlm.nih.gov/pubmed/29777100
https://doi.org/10.1007/s00737-020-01092-2
https://doi.org/10.1007/s00737-020-01092-2
http://www.ncbi.nlm.nih.gov/pubmed/33263142
https://doi.org/10.1007/s40271-013-0030-3
http://www.ncbi.nlm.nih.gov/pubmed/24142495
https://doi.org/10.1038/s41598-021-85943-7
http://www.ncbi.nlm.nih.gov/pubmed/33742072
https://doi.org/10.1016/j.puhe.2020.09.006
https://doi.org/10.1016/j.puhe.2020.09.006
http://www.ncbi.nlm.nih.gov/pubmed/33142123
http://www.ncbi.nlm.nih.gov/pubmed/32570296
https://doi.org/10.1177/1010539520977304
http://www.ncbi.nlm.nih.gov/pubmed/33289393
https://doi.org/10.1016/j.jad.2021.04.054
http://www.ncbi.nlm.nih.gov/pubmed/34022550
https://doi.org/10.1001/archgenpsychiatry.2011.15
http://www.ncbi.nlm.nih.gov/pubmed/21464366
https://doi.org/10.1186/s12889-016-2720-y
https://doi.org/10.1186/s12889-016-2720-y
http://www.ncbi.nlm.nih.gov/pubmed/26847554
https://doi.org/10.1016/j.amepre.2017.04.008
http://www.ncbi.nlm.nih.gov/pubmed/28457747
https://doi.org/10.1016/j.heliyon.2020.e04399
https://doi.org/10.1016/j.heliyon.2020.e04399
http://www.ncbi.nlm.nih.gov/pubmed/32685726
https://doi.org/10.1371/journal.pone.0262141

PLOS ONE Mental health status of informal waste workers during the COVID-19 pandemic

63. MucciN, Giorgi G, Roncaioli M, Fiz Perez J, Arcangeli G. The correlation between stress and economic
crisis: a systematic review. Neuropsychiatr Dis Treat. 2016; 12:983-993. https://doi.org/10.2147/NDT.
598525 PMID: 27143898

64. Bhuiyan AKMI, Sakib N, Pakpour AH, Griffiths MD, Mamun MA. COVID-19-Related Suicides in Bangla-
desh Due to Lockdown and Economic Factors: Case Study Evidence from Media Reports. Int J Ment
Health Addict. 2020. https://doi.org/10.1007/s11469-020-00307-y PMID: 32427168

PLOS ONE | https://doi.org/10.1371/journal.pone.0262141 January 7, 2022 15/15


https://doi.org/10.2147/NDT.S98525
https://doi.org/10.2147/NDT.S98525
http://www.ncbi.nlm.nih.gov/pubmed/27143898
https://doi.org/10.1007/s11469-020-00307-y
http://www.ncbi.nlm.nih.gov/pubmed/32427168
https://doi.org/10.1371/journal.pone.0262141

