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Abstract

Background and aims

Mental well-being among low-income urban populations is arguably challenged more than

any other population amid the COVID-19 pandemic. This study investigates factors associ-

ated with depression and anxiety symptoms and quality of life among Malaysia’s multi-eth-

nic urban lower-income communities.

Methods

This is a community-based house-to-house survey conducted from September to Novem-

ber 2020 at the Petaling district in Selangor, Malaysia. Five hundred and four households

were identified using random sampling, and heads of eligible households were recruited.

Inclusion criteria were age�18 years with a monthly household income�RM6960 (esti-

mated $1600) without acute psychiatric illness. The PHQ-9, GAD-7 and EQ-5D were used

for depression, anxiety, and quality of life, respectively. Multivariable logistic regression was

performed for the final analysis.

Results

A total of 432 (85.7%) respondents with a mean age of 43.1 years completed the survey.

Mild to severe depression was detected in 29.6%, mild to severe anxiety in 14.7%, and prob-

lematic quality of life in 27.8% of respondents. Factors associated with mild to severe

depression were younger age, chronic health conditions, past stressful events, lack of com-

munication gadgets and lack of assets or commercial property. While respiratory diseases,
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marital status, workplace issues, financial constraints, absence of investments, substance

use and lack of rental income were associated with mild to severe anxiety. Attributing pov-

erty to structural issues, help-seeking from professionals, and self-stigma were barriers,

while resiliency facilitated good psychological health. Problematic quality of life was associ-

ated with depression, older age, unemployment, cash shortage, hypertension, diabetes,

stressful life events and low health literacy.

Conclusions

A high proportion of the sampled urban poor population reported mild to severe anxiety and

depression symptoms. The psychosocial determinants should inform policymakers and

shape future work within this underserved population.

Introduction

Depression and anxiety remain two major diagnosable common mental disorders contribut-

ing to disability and morbidity worldwide, partially attributable to a lack of public health

investment in this area [1]. The World Health Organisation reported 800,000 suicide cases

globally in 2015, with 78% of suicides occurring in lower to middle-income countries (LMICs)

[2]. Almost half a million Malaysians have significant depressive symptoms that are particu-

larly prominent among individuals living in households within the bottom 40% (B40) income

bracket [3]. The recent coronavirus disease (COVID-19) pandemic has brought mental health

issues to the forefront, with a reported increase in suicide cases from 609 cases in 2019 to 631

cases in 2020 during the pandemic period in this country [4, 5]. However, since there was an

increase in country’s population, thus no increase in suicide rates per capita was observed.

Over the past 50 years, the Malaysian government has invested in extreme poverty eradica-

tion and economic growth through shared prosperity within its multi-ethnic population. The

rapid urbanisation observed from 1960 to 2010 had [6], however, led to the unintended conse-

quences of the transformation of social structures resulting in pockets of urban poor in the cit-

ies of Malaysia. This has escalated poverty in urban areas within Selangor, the wealthiest state

in Peninsular Malaysia [7], threatening urban residents’ mental well-being [8]. Studies from

high-income countries (HICs) and low-middle-income countries (LMICs) suggest that urban

residents were more likely to develop neurotic conditions than rural residents [9–11]. In con-

trast, studies from China and Germany showed that rural residents were prone to mental

health issues [12, 13]. Local studies also revealed a consistently high prevalence of depression

(12.3% to 24.2%) and anxiety (18% to 36.3%) among low-income urban residents, with varia-

tions arising from screening tools utilised and selected cut-off scores [14–16].

Low socioeconomic status is a major social determinant of health (SDH) [17], which pro-

foundly affects the morbidity and mortality of the community [18]. Education, ethnic group

or social class, income, and employment are typical indicators of socioeconomic status [19].

Community-based studies from LMICs have revealed the relationship between low socioeco-

nomic status (SES) and common mental disorders [20–23]. Recent literature revealed that low

socioeconomic status was linked to lower health literacy with higher stigma [24, 25] and lack

of mental health help-seeking [26]. Additionally, low-income individuals’ perceptions of the

structural issues attributed to inefficient government or discrimination may subsequently

influence their decision-making and mental health [27]. Since evidence for these psychosocial
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factors remains scarce, further exploration is needed to target mental health promotion among

low-income populations [26].

The recent COVID-19 pandemic has crippled the economy and heightened the pre-existing

financial strain among low-income populations. Undoubtedly, the government’s containment

measures prevented the spread of the coronavirus, but a significant number of people suffered

from financial loss due to job dismissal and pay cuts [28]. Unemployment and financial issues

are important stressors that can lead to depression [29]. Even though evidence showed strin-

gent government containment measures moderate depression by promoting trust and easing

uncertainty [30], timely implementation of early screening and treatment of mental health at-

risk individuals should be in place. A recent meta-analysis suggests that individuals with pre-

existing mood disorders are at higher risk of COVID-19 hospitalisation and death [31].

In addition, a study conducted during the COVID-19 pandemic revealed that those who

showed avoidance and lower religious coping had a higher risk of developing mild to moderate

depressive symptoms [32]. A recent study from China showed that resilience scores were

inversely associated with mental health symptoms among subjects with mild COVID-19 [33].

This has led to concerns that the COVID-19 pandemic may adversely affect the mental health

of populations in LMICs [34] that lack the resources to address the increase in mental health

needs of their population [34, 35].

The World Bank has estimated that between 71 to 100 million people are being pushed into

poverty due to the COVID-19 pandemic [35] and intensified inequality. Therefore, the current

study seeks to measure the prevalence and psychosocial determinants of depression symptoms,

anxiety symptoms and quality of life among the urban low-income population in Malaysia

during the COVID-19 pandemic.

Methods

Setting

This was a community-based cross-sectional survey conducted from September 2020 until

November 2020 (corresponds to the recovery movement control order (RMCO) and start of

the Controlled Movement Control Order (CMCO)) (See Fig 1) at the Petaling district of the

state of Selangor in Malaysia. Proportions and effect sizes were obtained from similar studies

to estimate sample size (S1 Table). The sample size was estimated using Open Epi software

with a significance level of 0.05 and a statistical power of 0.8.

A simple random sampling was done based on the household list provided by the research

committee from the Department of Statistics Malaysia (DOSM). All respondents from the

selected household a) aged 18 years and older with, (b) a household income of RM 6960 and

below, and c) without any acute psychiatric illness were included in this study. Non- Malay-

sians were excluded from the study.

This study received ethical approval from the University of Malaya Research Ethics Com-

mittee (UMREC Non-Medical ref: UM.TNC2/UMREC– 811). Written consent was obtained

from each eligible respondent prior to the enrollment.

Data collection

Since this was a face-to-face data collection, each enumerator was briefed about the University

of Malaya COVID-19 Fieldwork Safety Protocol. Trained enumerators administered validated

questionnaires during the house-to-house data collection (see Fig 2).

The respondents completed multiple standardised instruments in the Malay language with

assistance from the research team. The survey components comprised the socio-demographic

domain, which captured the respondents’ information such as age, gender, ethnicity,
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education level, employment status during the COVID-19 pandemic, monthly household

income during the COVID-19 pandemic, marital status and household size.

The health domain components comprised self-reported weight and height, history of

chronic illnesses, stressful life events, substance use, the 6-item Health Literacy Scale (HL-6)

[36], 9-item Patient Health Questionnaire (PHQ-9) [37], 7-item Generalised Anxiety Disor-

ders (GAD-7) [38] and the EQ-5D-5L health-related quality of life [39].

The presence of chronic diseases was self-reported by the participants based on ongoing

medical attention or limiting daily activities, or both. The listed medical conditions included

hypertension, diabetes mellitus, heart diseases, stroke, mental illness, and cancer. Substance

use was recorded with a checklist of the top 10 most common substances, including tobacco,

alcohol, cannabis, cocaine, amphetamine-type stimulant, inhalant, sleeping pills, hallucino-

gens, opioids, and other substances. The 13-item Malay version of the stressful life events

checklist was also utilised [40].

Fig 1. Timeline of each phase of the study and the corresponding movement control.

https://doi.org/10.1371/journal.pone.0264886.g001

Fig 2. The flow chart of the data collection.

https://doi.org/10.1371/journal.pone.0264886.g002
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EQ-5D-5L is a standardised self-reported perceived health-related quality of life (QoL)

which is rated through a descriptive system (EQ-5D) and a visual analogue scale (EQ-VAS),

which captures perceptions on health status in the mobility, self-care, usual activities, pain or

discomfort, and anxiety or depression domain. Each dimension is rated based on five response

levels from no problems to unable to/extreme problems. Each health state is assigned a sum-

mary index score derived from a country-specific value set [41]. Health state index scores ran-

ged from less than 0 to 1 (the value of full health), with higher scores indicating higher health

utility. The visual analogue scale (EQ-VAS) records the respondent’s overall current health on

a vertical visual analogue scale on a scale of 0 to 100. The Malay language tool was validated by

Shafie et al. (2018) with a fair agreement for convergent validity, while the English version has

a Cronbach’s alpha of 0.85 [39, 42].

The Patient Health Questionnaire measures depressive symptoms over the past two weeks.

The PHQ-9 consists of 9 items scored across a four-point scale with a maximum score of 27. It

is then classified further according to minimal (0–4), mild (5–9), moderate (10–14), severe

(15–19), and very severe (20 or greater). Both English and Malay versions of the questionnaire

have good internal reliability with a Cronbach’s alpha of 0.70 [37, 43]. The total scoring meth-

ods were adopted [44].

Generalised Anxiety Scale also measures anxiety symptoms for the past two weeks. This was

a 7-item instrument rated on a four-point scale. These cut-off values of minimal (0–4), mild (5–

9), moderate (10–15) and severe (16–21) [45] were utilised. The Malay and English versions

have good internal reliability, with a Cronbach’s alpha ranging from 0.74 to 0.92 [38, 46].

Religiosity was determined with the Santa Clara Strength of Religious Faith Questionnaire

5 items (SCSRFQ-5) brief version, which was self-reported and rated on a 4-point Likert scale

with a maximal score of 20 and a higher score indicating greater strength religiosity. The cut-

off points for high (� 17) or low (<17) religiosity were based on the sample median [47]. The

Malay language of SCSRF has a Cronbach’s alpha of 0.84 and was validated in the current

research’s pilot study with good internal reliability of Cronbach’s alpha of 0.79 [48].

Resilience Scale of 14 items (RS-14) was derived from the 25 items scale developed by Wag-

nild et al. [49]. Each item was rated on a 7-point scale with a maximum total score of 98. The

Malay version of the RS-14 has an excellent internal consistency of 0.86 [50].

Mental Help-Seeking Attitudes Scale (MHSAS) is a 9-item semantic scale with a higher

score indicating a more positive attitude toward seeking help [51]. The Malay MHSAS has a

Cronbach’s alpha of 0.892 [52].

The Self-Stigma of Seeking Help (SSOSH) scale was developed by Vogel et al. (2006) and

has 10 items rated on a 5-point scale [53]. The Malay SSOSH has been validated among the

low-income group in Malaysia with an acceptable internal consistency of Cronbach’s

alpha = 0.667 [26] and also in the current study among the adult population (Cronbach’s

alpha = 0.84).

Poverty Attribution 21-items (PA-21) was used to measure the perception of low-income

respondents on the cause of poverty. This 21-item new tool was developed by Ismail et al.

(2019) and comprised structural support, socioeconomic support, individualistic and fatalistic

domains [54]. Each item is rated on a 5-point scale, with higher scores indicating higher levels

of agreement on the cause of impoverished conditions. The Malay language version showed

acceptable internal validity of Cronbach alpha 0.61 to 0.87 among the four main domains [54].

Health Literacy Survey was a valid and reliable (Cronbach’s alpha = 0.85) tool in six Asian

countries [55]. Six items were extracted from the 12-item short-form version, with each item

rated on a 4-point Likert scale. This tool was validated in the pilot study with good internal

consistency (Cronbach’s alpha = 0.898) and test-retest of inter-item covariance of 0.469 with
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excellent Pearson correlation of r (98) = .839, p< .0001 were obtained. The total scores were

computed and utilised for data analysis.

All study tools were validated in similar target populations but in different locations three

weeks before the actual data collection. The Cronbach’s alpha of each mentioned scale was at

or, in most cases, well above the 0.7 thresholds illustrating strong consistency and, therefore,

strong scale reliability (refer to S2 Table).

Statistical analysis

Data analysis

All statistical analyses were performed using the IBM SPSS Statistics for Windows, version

25.0 (IBM Corp LP, Armonk, NY, USA). Total scores of� 5 for PHQ-9 and GAD-7 were

applied to determine the presence of symptomatic depression (depressed = 1, not-

depressed = 0) and positive symptomatic anxiety (anxious = 1, not-anxious = 0), respectively.

As for EQ-5D, the variable was dichotomised into no problem with QoL = 0 and problem with

QoL = 1, using the cut-off score of 1.00. The students’ independent sample T-test (normally

distributed variables) and Mann-Whitney U-test (non-normally distributed variables) were

conducted for univariate analysis. The Pearson’s Chi-square or Fisher’s Exact test was used to

determine the strength of association between categorical explanatory variables and the out-

comes variables. Multivariable logistic regression was performed to elicit significant final inde-

pendent variables associated with PHQ-9, GAD-7 and EQ-5D. Hosmer-Lemeshow model

development strategy was applied in the final analysis with variables selection criterion of p-

values of less than 0.25 with backwards purposive variables exclusion of p-value more than

0.05 guided by the likelihood-ratio test [56]. Effect modification first-order main effects of

explanatory variables were checked guided by the likelihood-ratio test. The finalised model

was assessed for violation of assumptions of linearity of explanatory variables, log odds, multi-

collinearity, and model fitness test. To ensure the effectiveness of the Hosmer Lemeshow test,

the rule of thumb recommended by Paul et al. (2013) was applied, wherein a study with a sam-

ple size up to n = 1000, a number of groups up to 10 was used [57]. The model’s sensitivity was

also assessed using the area under receiving operating characteristics (AUROC) curve. Statisti-

cal significance was set at a p-value of less than 0.05.

Results

Participant characteristics

Of 504 eligible participants, 432 (82.7%) completed the survey. Table 1 summarises the partici-

pants’ characteristics. Respondents had a mean age of 43.1 (SD 13.2) years. The unemployment

rate doubled (33.2%) during the pandemic while income was reduced by 13.5%, and 41% lived

below the poverty line.

Approximately 133 (31.2%) respondents had problematic literacy levels, and 29 (6.8%) had

an inadequate level of health literacy. The professional help-seeking median score was high at

6.0 (IQR 2), and the mean self-stigma was neutral at 3.0 (SD 0.6). Poverty attribution of struc-

tural (3.6 (SD 0.8)) and socioeconomic(3.8 (SD 0.9)) domains gathered the highest mean

scores out of the four domains of PA-21. Low resiliency was found in 133 (31%) participants.

A total of 182 (42%) scored 17 and below for religiosity. Of the total respondents, 432 (30.4%)

had a self-reported history of non-communicable diseases with hypertension in 78 (18.2%),

diabetes in 38 (8.9%) and respiratory disease (COPD or Asthma) in 20 (4.7%). 172 (40.7%)

were overweight (body mass index (BMI) >23.0–27.4 kg/m2) and 29.6% obese (BMI�27.5kg/

m2). Among 130 (30.2%) respondents, substance use was present, with tobacco, alcohol, and
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Table 1. Socio-demographic profiles of low-income respondents from the Petaling district (n = 432).

Variables n %

Gender

Male 278 64.5

Female 153 35.5

Age group (years old)

Below 30 81 19.8

30–40 114 27.8

41–50 104 25.4

More than 50 111 27.0

Ethnicity

Malay 323 75.1

Chinese 58 13.5

Indian 31 7.2

Others 18 4.2

Marital status

Single 75 17.5

Married 321 74.7

Widowed 34 7.8

Education level categorical

No Formal & Primary School 29 6.8

Secondary Schools 206 48.4

More than Secondary Schools 191 44.8

Are you currently employed or working (Before COVID-19)?

No 69 16.2

Yes 357 83.8

Are you currently employed or working (During COVID-19)?

No 137 33.2

Yes 276 66.8

Household income (before Covid-19)

<RM 1700 86 19.9

MYR 1700 to 2700 100 23.1

MYR 2701 to 3700 97 22.5

MYR 3701 to 4700 62 14.4

MYR 4700–5700 36 8.3

More than MYR 5701 51 11.8

Household income (during Covid-19)

Below MYR 1700 136 31.5

MYR 1700 to 2700 91 21.1

MYR 2701 to 3700 77 17.8

MYR 3701 to 4700 55 12.7

MYR 4700–5700 32 7.4

More than MYR 5701 41 9.5

Household size (person)

Less than 4 191 47.8

More than or same as 4 234 55.2

House-ownership

Owners 179 41.7

Shelter 13 3.0

(Continued)
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sleeping pills being the most used substances. Approximately 209 (48.5%) had a history of

stressful life events, including losing loved ones, followed by working environment issues and

job loss. Mild to severe depression symptoms were reported by 127 (29.6%), with 30 (7%) of

whom had moderate to severe depressive symptoms. There were mild to severe anxiety symp-

toms in 63 (14.6%), with 19 (4.4%) reporting moderate to severe depressive symptoms. The

descriptive findings for psychosocial risk factors and health-related profiles can be found in S3

and S4 Tables, respectively.

Multivariable analyses

Factors positively associated with mild to severe symptoms of depression include being within

the age group of "less than 30 years" (OR 5.11 (95%CI 2.04, 12.83)), self-reported hypertension,

having other chronic illnesses, and having the presence of past stressful life events (physical

assault, long term illness, family issues and workplace issues). Protective factors against the

development of mild to severe depressive symptoms were those who owned one or more com-

munication tools (television or radio and internet or laptop and smartphone/mobile), absence

of assets such as investment shares, shop-houses, attributing structural issues to poverty,

increase in resilience scores and those who finds professional help is beneficial. Factors associ-

ated with anxiety symptoms were respiratory illness (COPD or Asthma), stressful life events

(marital, financial, and workplace issues), and sleeping pills. Perceived structural issues related

to poverty, less self-stigma, and higher resilience scores were associated with fewer anxiety

symptoms (Table 2).

Quality of Life (QoL) was problematic in 119 (27.8%). The EQ-5D has an overall median

score of 1.00 (0.8) and a mean score of 0.94 (SD: 0.12). Out of the 3125 possible health states

with the EQ-5D-5L, 54 health profiles were reported. Out of the 54 health profiles, 72.2% of

patients reported a complete health state of 11111 ("no problem" with quality of life), followed

Table 1. (Continued)

Variables n %

Renting 219 51.1

Inherited 18 4.2

Asset

House 231 53.8

Vehicle 350 81.8

Land 42 9.8

Orchard 23 5.4

Cash 148 34.5

Rental house 55 12.9

Jewellery 128 29.9

Shophouse 6 1.4

Investment 49 11.4

Others 4 0.9

Communication tools (own a mobile or smartphone)

Yes 340 81.9

No 75 18.1

Own at least a form of communication tools (TV or radio and internet or

laptop and smartphone/mobile phone)

Yes 405 97.59

No 10 2.41

https://doi.org/10.1371/journal.pone.0264886.t001
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Table 2. Simple and multivariable logistic regression on factors associated with depression (n = 385) and anxiety symptoms (n = 398) (cut-off at 5).

Factors Depression (PHQ-9) Anxiety (GAD-7)

Crude OR (95% CI) Adjusted OR (95% CI) Crude OR (95% CI) Adjusted OR (95% CI)

Age

Below 30 Reference Reference Reference Reference

30–40 0.45 (0.24, 0.83)� 0.52 (0.24, 1.12) 0.68 (0.32, 1.45) 0.78 (0.31, 1.92)

41–50 0.46 (0.24, 0.88)� 0.47 (0.21, 1.09) 0.51 (0.22, 1.17) 0.68 (0.25, 1.88)

More than 50 0.35 (0.18, 0.67)� 0.20 (0.08, 0.49)� 0.47 (0.20, 1.07) 0.41(0.15, 1.12)

Asset-Shop lot

Yes Reference Reference

No 0.08 (0.01, 0.70)� 0.08 (0.07, 1.00)

Asset-Investment

Yes Reference Reference

No 0.52 (0.28, 0.95)� 0.37 (0.17, 0.80)�

Asset-Rental house

Yes Reference Reference

No 0.65 (0.32, 1.34) 0.44 (0.18, 1.06)

Hypertension

No Reference Reference

Yes 1.57 (0.94, 2.63) 2.25 (1.01, 5.00)�

Other diseases

No Reference Reference

Yes 7.29 (2.78, 19.10)�� 4.06 (1.26, 13.06)�

Asthma

No Reference Reference

Yes 2.12 (0.74, 6.07) 4.44 (1.18, 16.67)�

Sleep pill usage

No Reference Reference

Yes 10.46 (2.43, 44.95)� 11.89 (1.26, 112.16)�

Physical or sexual assault

No Reference Reference

Yes 5.68 (2.38, 13.54)�� 4.77 (1.56, 14.57)�

Prolonged or serious illness

No Reference Reference

Yes 5.24 (2.45, 11.236)�� 4.892 (1.834, 13.053)�

Family Issues

No Reference Reference

Yes 6.87 (2.94, 16.06)�� 3.74 (1.26, 11.14)�

Marital Problem

No Reference Reference

Yes 8.40 (3.45, 20.44)�� 4.73 (1.52, 14.70)�

Financial issues

No Reference Reference

Yes 8.45 (3.70, 19.32)�� 4.67 (1.46, 14.93)�

Workplace Issue

No Reference Reference Reference Reference

Yes 3.28 (1.78, 6.04)�� 3.48 (1.58, 7.67)� 5.03 (2.61, 9.71)�� 3.533 (1.53, 8.17)�

Owing Communication Gadget 1 or 2

No Reference Reference

(Continued)
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by 4.91% reporting a "problem" health state of 11121 and 3.04% for 11122. Pain/ discomfort

and depression/anxiety were two domains that captured the higher "problematic" frequencies

compared to other domains.

Mild to severe depressive symptoms were associated with increased odds of problematic

QoL. Age, female sex, unemployment, hypertension, diabetes, and stressful life events of severe

injury were associated with poorer QoL. Higher literacy scores were protective against poorer

QoL (Table 3). Refer to S5 Table (Tables A-I for the details of univariable analysis and Tables

J-L for the multivariable variable selection process).

Discussions

Comparatively, depression and anxiety levels were higher than those previously reported in

the National Health and Morbidity Survey (NHMS) 2012–2019 [3, 58]. Compared to other

local studies, anxiety levels were lower than the pandemic levels [28, 59, 60]. While mild to

moderate anxiety levels were higher than those previously reported in international studies

[61–63], they were also lower than those conducted in other countries during the pandemic

[64, 65]. Lower-income groups with higher financial strain respondents were more likely to

experience mild to severe depression [28]. However, lower anxiety levels could be attributed to

differences in assessment tools [28, 59, 60]. As the study was conducted towards the later stages

of the pandemic as opposed to previous studies [66, 67], anxiety levels could have been higher

initially due to difficulties adapting to containment measures and fear of infection and death

[68]. Depression may be more prominent at later stages when the future is uncertain due to

job losses, pay cuts and poor social support [69, 70].

To date, only a few studies have examined the relationship between mental health issues

and quality of life for low-income groups that allowed for comparison. The majority were

those studies targeted at the general population with specific diseases [71]. The overall preva-

lence for poorer quality of life was 27.8%, comparable to a validation study from Trinidad and

Tobago (28.0%) [72] but lower than most of the pre-pandemic studies from other countries

(EQ-5D: 54.0%-69.7%) [73–76]. The figure remains low even after accounting for socio-demo-

graphic and chronic illness characteristics [73, 77]. Out of this figure, pain/discomfort and

anxiety/depression domains had the most significant number of problematic QoL

respondents.

Table 2. (Continued)

Factors Depression (PHQ-9) Anxiety (GAD-7)

Crude OR (95% CI) Adjusted OR (95% CI) Crude OR (95% CI) Adjusted OR (95% CI)

Yes 0.27(0.07, 0.97)� 0.06 (0.01, 0.38)�

Poverty attribute-Structural 0.65 (0.51, 0.83)�� 0.66 (0.48, 0.91)� 0.78 (0.58, 1.05) 0.67 (0.45, 0.99)�

MHSAS (Total) 0.96 (0.94, 0.98)�� 0.96 (0.94, 0.99)� 0.98 (0.95, 1.00) 0.99 (0.97, 1.03)

SSOSH (Total) 1.12 (1.06, 1.19)�� 1.09 (1.01, 1.17)�

Resilience (Total) 0.96 (0.94, 0.97)�� 0.96 (0.94, 0.98)�� 0.96 (0.94, 0.98)�� 0.97 (0.95, 0.998)�

OR, Odds ratio; CI, Confidence Interval; PHQ-9, 9-item Patient Health Questionnaire; GAD-7, 7-item Generalised Anxiety Disorders; EQ-5D, European health-related

quality of Life- Five Domains; MHSAS, Mental Help-Seeking Attitudes Scale; SSOSH, Self-Stigma of Seeking Help.

�� p = < 0.001

� p = <0.05.

PHQ-9: Nagelkerke’s R square = 0.372; Hosmer and Lemeshow Test = 0.382; Area under the curve = 0.837 p = < 0.001.

GAD-7: Nagelkerke’s R square = 0.307; Hosmer-Lemeshow goodness of fit test = 0.888., Area under the curve = 0.799 (95% CI: 0.737, 0.861, p = < 0.001).

https://doi.org/10.1371/journal.pone.0264886.t002
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The EQ-5D mean score of 0.94 from the current study is comparable to studies done by

Tran et al. (2020) and Vu et al. (2020) among the general population in Vietnam during the

COVID-19 pandemic [78, 79]. A higher proportion of participants had full health scoring

(72.2%) compared to participants from Vietnam (54.9% to 60.0%) [80]. The mean score of

EQ-5D was also found to be better than those studies which focused on chronic diseases in

Malaysia and other countries, which entails patients who have diabetes [80], human immuno-

deficiency virus (HIV) [81], skin diseases [82], respiratory diseases [83] dengue fever [84], frail

elderly [85], elderly after fall injury [86] fracture injuries [87] and Chronic Myeloid Leukaemia

[88]. The possible explanation for the lower figure is the higher proportion of Malay and male

participants in this study sample. In a separate cross-tabulation analysis done in the present

Table 3. Simple and multivariable logistic regression on factors associated with EQ-5D (n = 385).

Factors Crude OR (95% CI) Adjusted OR (95% CI)

Gender

Male Reference Reference

Female 1.61 (1.05, 2.49)� 2.34(1.35, 4.04)�

Age group (year-old)

Below 30 Reference Reference

30–40 1.09 (0.51,2.34) 1.21 (0.49, 2.99)

41–50 1.53 (0.71, 3.28) 1.61(0.63, 4.10)

More than 50 3.24 (1.56, 6.74)� 3.06 (1.17, 8.03)�

Asset-Cash

Yes Reference Reference

No 1.61(1.01, 2.56)� 1.88 (1.04, 3.39)�

Work during outbreak

Yes (R) Reference Reference

No 2.33(1.49, 3.64)�� 1.34 (0.76, 2.38)

Hypertension

No Reference Reference

Yes 4.18 (2.49, 6.99)�� 2.56 (1.22, 5.26)�

Diabetes

No Reference Reference

Yes 5.98 (2.93, 12.22)�� 3.07 (1.22, 7.71)�

Severe injury due to accident

No Reference Reference

Yes 2.88 (1.41, 5.86)� 3.59 (1.37, 9.42)�

Jobless

No Reference Reference

Yes 2.47 (1.35, 4.59)� 2.54 (1.20, 5.37)�

Depression-symptomatic

< 5 (R) Reference Reference

� 5 3.31 (2.11, 5.18)�� 2.79 (1.57, 4.49)��

Health literacy index 0.96 (0.94, 0.98)�� 0.96 (0.94, 0.99)�

OR, Odds ratio; CI, Confidence Interval.

�� p = < 0.001

� p = <0.05.

Nagelkerke’s R square = 0.345; Hosmer and Lemeshow Test = 0.857; Area under the curve = 0.813 (95% CI: 0.765,

0.861), p = < 0.001.

https://doi.org/10.1371/journal.pone.0264886.t003
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study, anxiety/depression was the only domain that showed significant difference across ethnic

groups and gender, with Malay and males inclined to report "no problem" to their mental

health well-being. Another local validation study observed a similar trend [89]. Therefore, the

better-perceived health-related quality of life among B40 for the current study is worth further

exploration in future studies to rule out possible information bias due to cultural influence on

the lack of disclosure of mental health issues.

A positive association between higher scores of depression and poorer quality of life was

established in this study. These results were similar to studies conducted in Malaysia, China

and Slovenia involving urban community samples [28, 90, 91]. Abdullah et al. (2021) from the

northwest coast of Peninsular Malaysia conducted a similar study with different tools, and

their results varied for depression and anxiety among the domains in WHOQoL-BREF [59].

Another large scale mental health study National Epidemiologic Survey on Alcohol and

Related Conditions (NESARC) [92], has shown anxiety is not significantly associated with

quality of life. Variation in methodology in terms of the measurement tools and location of the

studies may explain the inconsistency of findings.

The escalation of financial burdens due to pay cuts and unemployment has led to marital

and family issues during the pandemic, increasing depression and anxiety symptoms. This was

supported by a Malaysian study done in urban settings that revealed severe problems at work,

unhappy relationships with children, spouse and family, and severe financial constraints are

stressful life events for depression [29]. The same investigator also measured anxiety symptoms

and found that unhappy relationships with family and severe problems at work predicted the

outcomes [93]. The odds ratio for stressful life events was two times higher than those pre-pan-

demic findings reported by Kader et al. (2014) [29]. No doubt, movement restriction increases

contact time among the family members, but it can aggravate pre-existing family conflict and

causes stress to the vulnerable population [94]. In line with the current study’s findings, physical

or sexual assault positively correlated with depression. Woman’s Aid Organisation (WAO) and

Women, Family and Community Development Ministry reported increased usage of their pub-

lic hotlines during the pandemic, and domestic violence was the main reason for calling [95].

Additionally, Malaysia’s divorce rate also rose from 60,088 cases in 2017 to 90,766 cases in

2020, based on the Syariah court data [96]. The majority of the marital issues involved cases

from the bottom 40% of the low-income group who faced challenges of job loss and financial

crisis [97]. Economic difficulty is closely related to depression among the parents [98]. There-

fore, it is pertinent to look out for stressful life events like a history of child abuse or intimate

partner physical abuse as a critical risk factor for mental health issues among the low-income

group.

Younger respondents (less than 30 years old) have a higher risk of developing depression

symptoms than older respondents during the pandemic. The social, emotional and cognitive

maturation were observed by neurodevelopmental scientists even right before the adolescent

age extending to the 20 to 30 years of age [99, 100]; this has marked the vulnerability of the

brain towards environmental changes and insults during this transition period towards young

adulthood will tip-off mental health issues. Three studies were conducted in the local commu-

nity, and the general population in urban settings supported the relationship between the

younger age group of respondents and a higher likelihood of mental health issues [14, 15, 28].

Likewise, similar findings are notable among studies in other countries [101–103]. Several

community-based studies have revealed a high prevalence of mental health problems among

young adults, especially among students [104, 105]. Prolonged school closures and a switch to

online learning occurred because of lockdown and social distancing measures. Those within

the local socioeconomic classes were disadvantaged as a result of limited access to good inter-

net connections and electronic devices [105].
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Gender did not reveal any positive findings for mental health status in this study. These

were unexpected findings as females were the most replicable risk factors in past studies

among the general population [3, 106, 107], low-income groups [21, 108], and during the pan-

demic [101, 109]. Perhaps the COVID-19 pandemic may have put low-income families under

a serious financial strain, leading to emotional turmoil for both genders. On the other hand,

the older age group (more than 50 years) and females had a poorer quality of life. The plausible

explanation is the higher probability of getting chronic illness at an older age, and chronic ill-

ness tends to be higher among females than males based on the NHMS 2019 data [3].

The distribution of the top two commonest non-communicable diseases, hypertension and

diabetes, in this study is comparable to those found among the general urban population

reported in this country’s population-based survey NHMS 2019 [3]. The prevalence of depres-

sion in this study is comparatively higher than in the NHMS 2019 but lower than in similar

studies in the LMICs [9, 110]. The higher rate observed in the latter study was attributed to

hospital-based samples and underdeveloped mental health services for secondary prevention

in lower-income countries.

Respondents with a known history of hypertension, other diseases and perceived chronic

illness as stressful life events were likely to report higher depressive symptoms. Asthma was

associated with a higher risk for anxiety symptoms [111, 112]. However, out of all the self-

reported illnesses, only hypertension and diabetes were associated with poorer QoL. Studies

showed that physical illnesses like cardiovascular-related diseases [113, 114], obesity and meta-

bolic syndrome [115] had been proven to predict common mental health issues and affect the

quality of life among the low-income population. The mechanisms underlying the causal rela-

tionship between mental and physical health are multifactorial that entail biological, psychoso-

cial, environmental and behavioural. Environmental factors that induce chronic stress

(psychosocial risk factors) may promote physical illness such as obesity due to unhealthy eat-

ing and a sedentary lifestyle. Through the psychosocial pathway, the physiological feedback

from environmental stress factors results in the production of intermediate markers like pro-

inflammatory markers interleukin (IL)–6 and tumor necrosis factor-alpha (TNF–α) [116], vas-

cular stiffening and endothelial dysfunction leading to adverse cardiovascular outcomes [117].

In obesity, high visceral fat is the major site for deposition of (IL)-6, which explain the associa-

tion between depression, inflammation, metabolic risk factors and cardiovascular diseases

[111, 118]. Therefore, the long-standing financial strain concurrent with the non-communica-

ble disease may contribute to the mental health problems experienced by the B40 community

and was explained by the psychosocial risk factors model.

Respondents reported a high proportion of low health literacy, with positive findings and

poorer life quality. This evidence supported the high rate of chronic illness among the low-

income group revealed by publications from PARTNER’s study [119–122]. However, collec-

tive evidence from the meta-analysis showed heterogeneous results for the association between

health literacy and quality of life among developed and developing countries [123]. The

authors attribute the outcomes to variation in the health literacy tool among the studies; there-

fore, more studies are needed to provide robust evidence to support the relationship. Given

the high prevalence of non-communicable diseases and low health literacy in this population,

timely, reliable health information is critical during pandemic for early detection by recognis-

ing symptoms of ill health conditions or warning signs of COVID-19 and reducing fear. Strong

partnership with the key community leaders is important to disseminate reliable information

which is adapted to the local languages in simple presentation and accessible to the low-literacy

community [124].

Based on the body of evidence, stigma is one of the well-established determinants for help-

seeking barriers among the population from low and high-income countries. The majority of
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the respondents from this study presented with a neutral score for self-stigma. The final analy-

sis revealed, that those with higher self-stigma scores were likely to have anxiety symptoms,

whereas lower mental health-seeking attitudes predicted higher depressive symptoms. Poor

help-seeking attitude prevents the low-income respondents from getting earlier treatment for

severe mental health issues. The negative evaluations of professionals derived from negative

past experiences and mistrust of the mental health professionals possibly deter a person from

seeking help [125]. Data from the Institute’s mental health services policy analysis showed an

overall limited mental health workforce in this country [126]. Currently, no permanent coun-

sellors are available to handle mild to moderate mental health cases at the primary care clinic.

Existing primary healthcare providers who were not trained in mental health were obligated to

manage such cases who were first diagnosed with mental health issues. This may spill over

public trust in professional help-seeking whenever a mismanaged case occurs.

The Let’s Talk campaign was launched recently as part of health promotion from Malaysia’s

Ministry of Health, which aimed to destigmatise mental illness through public education and

encourage people to seek help. However, more well-defined areas of focus and evidence-based

strategies are still needed. For instance, Japan and Hong Kong have standardised and advo-

cated the use of less stigmatised terms, while China has enacted national legislation and public

education emphasizing the need to respect psychiatric patients as an anti-discriminatory

approach [127]. To date, internet-based cognitive behavioural therapy (CBT) is the most docu-

mented evidence-based, effective in psychiatric symptoms alleviation [128] and cost-effective

[129] psychological intervention, which has been embraced into the mainstream to address

the mental health burden during the pandemic [130].

The measures of perception of causes of poverty (mean scores of 3.6) revealed the respon-

dents’ agreement with the structural barriers, but those who refuted poverty as a structural issue

showed a reciprocal association for depressive and anxiety symptoms. Based on limited data

and small sample size studies, poor respondents are more likely to endorse structural or external

attribution for poverty [131, 132], and those who endorsed structural issues are more likely

experiencing mental health problems [27], in contrast to the current findings. Ismail et al.

(2019) postulated that respondents who do not blame the government are more self-sufficient

and thus experience better financial well-being [54]. Pandemic may play a crucial role in the

inconsistency of the findings, and the available evidence is not robust for a sound conclusion.

Therefore, further study is required to explore the low-income individuals’ perception of their

motivation to overcome poverty [27]. Short-term stipends from the government such as Ban-

tuan Prihatin Rakyat (BPR) in the form of fast cash may ease their financial stress in the short

term, but life skill training and sustainable income-generating work are needed to get them out

of the poverty cycle. While allowing workers to return to work during a pandemic eased the

financial strain, this conversely increased infection risk. Studies suggest that implementing psy-

choneuroimmunological preventive measures at the workplace, which entails practising hand

hygiene, maintaining social distancing, wearing a facemask and a healthy lifestyle, may ease the

psychological distress and smoothen the process of return to work [133, 134].

Approximately one-third of respondents had low resilience. Higher resilience scores were

associated with lower depressive and anxiety symptoms. The findings were supported by a

meta-analysis revealing of the association between inversed resilience scores with depression

and anxiety [135]. A 4 years longitudinal study involving a sample of 314 college students in

China supported a reciprocal relationship between resilience and mental ill-being [136].

Respondents from this study were vulnerable, given their low-income status, and almost half

of them reported a history of stressful life events. Building resiliency through health promotion

is crucial to shield them from the impact of ill mental well-being due to adversity at the verge

of the current pandemic financial crisis.
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This is one of the first studies comprehensively exploring the various psychological risk fac-

tors during the COVID-19 pandemic among the low-income group in LMICs. This is a face-

to-face study, thus having the benefits of capturing the responses of the non-technology savvy

subjects compared to many other online studies done during the pandemic. It also improves

rapport and eases the process of obtaining consent. As this was a cross-sectional study, the

temporal causal relationships between the independent variables to depression, anxiety and

quality of life could not be assigned. The majority of the sample were heads of household, male

and older age group, the findings may not be generalisable to all lower-income populations. In

addition, most of the studied factors were not related to COVID-19 hence the future research

direction should focus on the effect of physical symptoms [137], facemask use [138], discrimi-

nation related to COVID-19 positive cases [139], higher numbers of children in the family

[140], cross-cultural belief or religiosity [141], and impact of excessive exposure of the

COVID-19 related health information on mental health [142].

Conclusions

Mental health problems compromise the quality of life of the low-income group. The preva-

lence of depression and anxiety symptoms was higher than in studies conducted prior to the

pandemic. Apart from socio-demographic factors, chronic illnesses and stressful life events,

this study unveiled psychological barriers and facilitators such as stigma, help-seeking behav-

iour and resiliency for mental health. These outputs provide suitable targets for subsequent

psychosocial intervention development within low-income communities. This is much needed

to improve mental health status and empower the low-income population, ensuring that they

are able to thrive during this challenging pandemic period and beyond.
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12. Jacobi F, Höfler M, Siegert J, Mack S, Gerschler A, Scholl L, et al. Twelve-month prevalence, comor-

bidity and correlates of mental disorders in Germany: the Mental Health Module of the German Health

Interview and Examination Survey for Adults (DEGS1-MH). Int J Methods Psychiatr Res. 2014 Sep;

23(3):304–19. https://doi.org/10.1002/mpr.1439 Epub 2014 Apr 11. PMID: 24729411

PLOS ONE Psychosocial factors for mental health among the low-income community

PLOS ONE | https://doi.org/10.1371/journal.pone.0264886 August 23, 2022 16 / 23

https://doi.org/10.2147/NDT.S19617
http://www.ncbi.nlm.nih.gov/pubmed/21750622
https://www.who.int/publications/i/item/9789241564779
https://www.freemalaysiatoday.com/category/nation/2021/09/16/over-2400-suicides-since-2018-80-were-men-says-pm/
https://www.freemalaysiatoday.com/category/nation/2021/09/16/over-2400-suicides-since-2018-80-were-men-says-pm/
https://www.thestar.com.my/news/nation/2021/07/01/selangor-tops-list-of-suicide-cases-between-jan-may-this-year-says-bukit-aman
https://www.thestar.com.my/news/nation/2021/07/01/selangor-tops-list-of-suicide-cases-between-jan-may-this-year-says-bukit-aman
https://doi.org/10.47405/mjssh.v2i1.34
https://www.dosm.gov.my/v1/index.php?r=column/cthemeByCat&cat
https://www.dosm.gov.my/v1/index.php?r=column/cthemeByCat&cat
https://doi.org/10.3238/arztebl.2017.0121
http://www.ncbi.nlm.nih.gov/pubmed/28302261
https://doi.org/10.1192/bjp.bp.110.083915
http://www.ncbi.nlm.nih.gov/pubmed/22016438
http://www.ncbi.nlm.nih.gov/pubmed/25644794
https://doi.org/10.1186/1471-2458-12-177
https://doi.org/10.1186/1471-2458-12-177
https://doi.org/10.1002/mpr.1439
http://www.ncbi.nlm.nih.gov/pubmed/24729411
https://doi.org/10.1371/journal.pone.0264886


13. Phillips MR, Zhang J, Shi Q, Song Z, Ding Z, Pang S, et al. Prevalence, treatment, and associated dis-

ability of mental disorders in four provinces in China during 2001–05: an epidemiological survey. Lan-

cet (London, England). 2009; 373(9680):2041–53.

14. Lugova H, Andoy-Galvan JA, Patil SS, Wong YH, Baloch GM, Suleiman A, et al. Prevalence and asso-

ciated factors of the severity of depression, anxiety and stress among low-income community-dwelling

adults in Kuala Lumpur, Malaysia. Community Ment. Health J. 2021 Nov; 57(8):1489–1498. https://

doi.org/10.1007/s10597-020-00765-7 PMID: 33417170

15. Tan KL, Yadav H. Depression among the urban poor in Peninsular Malaysia: A community based

cross-sectional study. J Health Psychol. 2013 Jan; 18(1):121–7. https://doi.org/10.1177/

1359105311433908 PMID: 22322990

16. Abd Rashid R, Kanagasundram S, Danaee M, Abdul Majid H, Sulaiman AH, Ahmad Zahari MM, et al.

The prevalence of smoking, determinants and chance of psychological problems among smokers in

an urban community housing project in Malaysia. Int. J. Environ. 2019 Jan; 16(10):1762. https://doi.

org/10.3390/ijerph16101762 PMID: 31109033

17. Wilkinson RG, Marmot M. Social determinants of health: the solid facts. Denmark: World Health

Organization; 2003.

18. Lahana E, Pappa E, Niakas D. The impact of ethnicity, place of residence and socioeconomic status

on health-related quality of life: results from a Greek health survey. Int J Public Health. 2010 Oct; 55

(5):391–400. https://doi.org/10.1007/s00038-010-0171-2 PMID: 20652355

19. Darin-Mattsson A, Fors S, Kåreholt I. Different indicators of socioeconomic status and their relative

importance as determinants of health in old age. Int J Equity Health. 2017 Sep 26; 16(1):173. https://

doi.org/10.1186/s12939-017-0670-3 PMID: 28950875

20. Lund C, Breen A, Flisher AJ, Kakuma R, Corrigall J, Joska JA, et al. Poverty and common mental dis-

orders in low and middle income countries: A systematic review. Soc Sci Med. 2010 Aug; 71(3):517–

528. https://doi.org/10.1016/j.socscimed.2010.04.027 PMID: 20621748

21. Galea S, Ahern J, Nandi A, Tracy M, Beard J, Vlahov D. Urban neighborhood poverty and the inci-

dence of depression in a population-based cohort study. Ann Epidemiol. 2007 Mar; 17(3):171–9.

https://doi.org/10.1016/j.annepidem.2006.07.008 PMID: 17320784

22. Adult Psychiatric Morbidity Survey: Survey of Mental Health and Well-being, England, 2014. England:

National Health Service (Digital); 2016. Available from: https://digital.nhs.uk/data-and-information/

publications/statistical/adult-psychiatric-morbidity-survey/adult-psychiatric-morbidity-survey-survey-

of-mental-health-and-well-being-england-2014.

23. Thangiah G, Said MA, Majid HA, Reidpath D, Su TT. Income Inequality in Quality of Life among Rural

Communities in Malaysia: A Case for Immediate Policy Consideration. Int J Environ Res Public Health.

2020 Nov 24; 17(23):8731. https://doi.org/10.3390/ijerph17238731 PMID: 33255397

24. Degan TJ, Kelly PJ, Robinson LD, Deane FP, Smith AM. Health literacy of people living with mental ill-

ness or substance use disorders: A systematic review. Early Interv Psychiatry. 2021 Dec; 15(6):1454–

1469. https://doi.org/10.1111/eip.13090 PMID: 33254279

25. Holman D. Exploring the relationship between social class, mental illness stigma and mental health lit-

eracy using British national survey data. Health (London). 2015; 19(4):413–29. https://doi.org/10.

1177/1363459314554316 PMID: 25323051

26. Ibrahim N, Amit N, Shahar S, Wee L-H, Ismail R, Khairuddin R, et al. Do depression literacy, mental ill-

ness beliefs and stigma influence mental health help-seeking attitude? A cross-sectional study of sec-

ondary school and university students from B40 households in Malaysia. BMC Public Health. 2019; 19

(4):544. https://doi.org/10.1186/s12889-019-6862-6 PMID: 31196033

27. Mickelson KD, Hazlett E. "Why me?": Low-income women’s poverty attributions, mental health, and

social class perceptions. sex roles. 2014 Nov 1; 71(9–10):319–332. https://doi.org/10.1007/s11199-

014-0414-4.

28. Dang AK, Le XTT, Le HT, Tran BX, Do TTT, Phan HTB, et al. Evidence of COVID-19 impacts on occu-

pations during the first Vietnamese national lockdown. Ann Glob Health. 2020 Sep 3; 86(1):112.

https://doi.org/10.5334/aogh.2976 PMID: 32944509.

29. Kader Maideen SF, Sidik SM, Rampal L, Mukhtar F. Prevalence, associated factors and predictors of

depression among adults in the community of Selangor, Malaysia. PLoS One. 2014 Apr 22; 9(4):

e95395. https://doi.org/10.1371/journal.pone.0095395 PMID: 24755607.

30. Lee Y, Lui LMW, Chen-Li D, Liao Y, Mansur RB, Brietzke E, et al. Government response moderates

the mental health impact of COVID-19: A systematic review and meta-analysis of depression out-

comes across countries. J Affect Disord. 2021 Jul 1; 290:364–377. https://doi.org/10.1016/j.jad.2021.

04.050 PMID: 34052584.

31. Ceban F, Nogo D, Carvalho IP, Lee Y, Nasri F, Xiong J, et al. Association between mood disorders

and risk of COVID-19 infection, hospitalization, and death: A Systematic Review and Meta-analysis.

PLOS ONE Psychosocial factors for mental health among the low-income community

PLOS ONE | https://doi.org/10.1371/journal.pone.0264886 August 23, 2022 17 / 23

https://doi.org/10.1007/s10597-020-00765-7
https://doi.org/10.1007/s10597-020-00765-7
http://www.ncbi.nlm.nih.gov/pubmed/33417170
https://doi.org/10.1177/1359105311433908
https://doi.org/10.1177/1359105311433908
http://www.ncbi.nlm.nih.gov/pubmed/22322990
https://doi.org/10.3390/ijerph16101762
https://doi.org/10.3390/ijerph16101762
http://www.ncbi.nlm.nih.gov/pubmed/31109033
https://doi.org/10.1007/s00038-010-0171-2
http://www.ncbi.nlm.nih.gov/pubmed/20652355
https://doi.org/10.1186/s12939-017-0670-3
https://doi.org/10.1186/s12939-017-0670-3
http://www.ncbi.nlm.nih.gov/pubmed/28950875
https://doi.org/10.1016/j.socscimed.2010.04.027
http://www.ncbi.nlm.nih.gov/pubmed/20621748
https://doi.org/10.1016/j.annepidem.2006.07.008
http://www.ncbi.nlm.nih.gov/pubmed/17320784
https://digital.nhs.uk/data-and-information/publications/statistical/adult-psychiatric-morbidity-survey/adult-psychiatric-morbidity-survey-survey-of-mental-health-and-well-being-england-2014
https://digital.nhs.uk/data-and-information/publications/statistical/adult-psychiatric-morbidity-survey/adult-psychiatric-morbidity-survey-survey-of-mental-health-and-well-being-england-2014
https://digital.nhs.uk/data-and-information/publications/statistical/adult-psychiatric-morbidity-survey/adult-psychiatric-morbidity-survey-survey-of-mental-health-and-well-being-england-2014
https://doi.org/10.3390/ijerph17238731
http://www.ncbi.nlm.nih.gov/pubmed/33255397
https://doi.org/10.1111/eip.13090
http://www.ncbi.nlm.nih.gov/pubmed/33254279
https://doi.org/10.1177/1363459314554316
https://doi.org/10.1177/1363459314554316
http://www.ncbi.nlm.nih.gov/pubmed/25323051
https://doi.org/10.1186/s12889-019-6862-6
http://www.ncbi.nlm.nih.gov/pubmed/31196033
https://doi.org/10.1007/s11199-014-0414-4
https://doi.org/10.1007/s11199-014-0414-4
https://doi.org/10.5334/aogh.2976
http://www.ncbi.nlm.nih.gov/pubmed/32944509
https://doi.org/10.1371/journal.pone.0095395
http://www.ncbi.nlm.nih.gov/pubmed/24755607
https://doi.org/10.1016/j.jad.2021.04.050
https://doi.org/10.1016/j.jad.2021.04.050
http://www.ncbi.nlm.nih.gov/pubmed/34052584
https://doi.org/10.1371/journal.pone.0264886


JAMA Psychiatry. 2021 Oct 1; 78(10):1079–1091. https://doi.org/10.1001/jamapsychiatry.2021.1818

PMID: 34319365.

32. Yee A, Hodori NM, Tung YZ, Ooi PL, Latif SABA, Isa HM, et al. Depression level and coping responses

toward the movement control order and its impact on quality of life in the Malaysian community during

the COVID-19 pandemic: a web-based cross-sectional study. Ann Gen Psychiatry. 2021 May 24; 20

(1):31. https://doi.org/10.1186/s12991-021-00352-4 PMID: 34030704.

33. Zhang J, Yang Z, Wang X, Li J, Dong L, Wang F, et al. The relationship between resilience, anxiety

and depression among patients with mild symptoms of COVID-19 in China: a cross-sectional study. J

Clin Nurs. 2020 Nov; 29(21–22):4020–9. https://doi.org/10.1111/jocn.15425 PMID: 32702192.

34. Wang C, Tee M, Roy AE, Fardin MA, Srichokchatchawan W, Habib HA, et al. The impact of COVID-19

pandemic on physical and mental health of Asians: A study of seven middle-income countries in Asia.

PLoS One. 2021 Feb 11; 16(2):e0246824. https://doi.org/10.1371/journal.pone.0246824 PMID:

33571297.

35. World Bank. Global economic prospects. Washington, DC: The World Bank; June 2020. Available

from: http://hdl.handle.net/10986/33748

36. Duong TV, Chang PW, Yang SH, Chen MC, Chao WT, Chen T, et al. A new comprehensive short-

form Health Literacy survey tool for patients in general. Asian Nurs Res (Korean Soc Nurs Sci). 2017

Mar; 11(1):30–35. https://doi.org/10.1016/j.anr.2017.02.001 PMID: 28388977.

37. Sherina MS, Arroll B, Goodyear-Smith F. Criterion validity of the PHQ-9 (Malay version) in a primary

care clinic in Malaysia. Med J Malaysia. 2012; 67(3):309–15. PMID: 23082424.

38. Sherina M, Arroll B, Goodyear-Smith F. Validation of the GAD-7 (Malay version) among women

attending a primary care clinic in Malaysia. J Prim Health Care. 2012 Mar 1; 4(1):5–11, A1. PMID:

22377544

39. Shafie AA, Thakumar AV, Lim CJ, Luo N. Psychometric performance assessment of Malay and Malay-

sian English version of EQ-5D-5L in the Malaysian population. Qual Life Res. 2019 Jan; 28(1):153–

162. https://doi.org/10.1007/s11136-018-2027-9 Epub 2018 Oct 13. PMID: 30317426.

40. Min Fui W. Associated risk factors of mental disorders among preschool care providers in Kuala Lum-

pur, Malaysia. Master Of Public Health Dissertation. University Malaya. 2019.

41. Shafie AA, Thakumar AV, Lim CJ, Luo N, Rand-Hendriksen K, Yusof FA. EQ-5D-5L valuation for the

Malaysian population. Pharmacoeconomics. 2019 May; 37(5):715–725. https://doi.org/10.1007/

s40273-018-0758-7 PMID: 30535779

42. Tran BX, Ohinmaa A, Nguyen LT. Quality of life profile and psychometric properties of the EQ-5D-5L

in HIV/AIDS patients. Health Qual Life Outcomes. 2012; 10:132. https://doi.org/10.1186/1477-7525-

10-132 PMID: 23116130.

43. Kroenke K, Spitzer RL, Williams JB. The PHQ-9: validity of a brief depression severity measure. J Gen

Intern Med. 2001 Sep; 16(9):606–13. https://doi.org/10.1046/j.1525-1497.2001.016009606.x PMID:

11556941.

44. Manea L, Gilbody S, McMillan D. A diagnostic meta-analysis of the Patient Health Questionnaire-9

(PHQ-9) algorithm scoring method as a screen for depression. Gen Hosp Psychiatry.2015; 37(1):67–

75. https://doi.org/10.1016/j.genhosppsych.2014.09.009 PMID: 25439733.
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