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Abstract

Background There are growing global concerns about informal waste pickers and their health issues. This cross-sec-
tional study drew on the structural violence theory to examine the mental health situation of informal waste pickers
in Hong Kong and identified the determinants of depression and anxiety in them ranging from individual to societal
and governmental levels.

Method The data from the largest territory-wide study of informal waste pickers in 2023 was analysed. Descriptive
statistics and logistic regressions were used to investigate the association between mental health and socioeconomic
variables, including demographic background, governmental measures against informal waste pickers, other nega-
tive experiences related to safety and public discrimination, and supportive resources. The symptoms of depression
and anxiety were assessed using the Patient Health Questionnaire (PHQ) and General Anxiety Disorder (GAD).

Results The results showed that physical strain/illness and chronic illness caused by long-term scavenging works

(for depression adjusted OR 3.33,95% Cl [1.75, 6.31]; for anxiety adjusted OR 5.01, 95% Cl [2.45, 10.24]), recycling

or personal property stolen (for depression adjusted OR 2.04, 95% Cl [1.23, 3.36]; for anxiety adjusted OR 2.72, 95% Cl
[1.62,4.56]), being treated rudely by citizens (for depression adjusted OR 2.16, 95% Cl [1.32, 3.55]); for anxiety (adjusted
OR 2.85,95% Cl [1.74, 4.67]) are the critical risk factors of informal waste pickers’mental health. While higher intention
to continue scavenging work if financial conditions permit is the critical protective factor for depression (adjusted

OR 0.46, 95% (I [0.24, 0.88]) and anxiety (adjusted OR 0.43, 95% Cl [0.22, 0.86]), compared to lower intention to con-
tinue scavenging work if financial conditions permit in the multivariate model.

Conclusions This study discloses the close relationship between informal waste pickers'long-term physical strain/ill-
ness and mental health and identifies the governmental measures, other negative experiences related to safety issues
and public discrimination as risk factors for informal waste pickers'mental health. Providing outreach, tailored medical
services, increasing the unit price of recycling, developing specific recycling zones and establishing membership-
based organisations help alleviate the challenges of precarious employment and enhance the well-being of the infor-
mal waste pickers.
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Background

Precarious employment, informal waste pickers and health
risks

Precarious employment, which is characterized by
job insecurity, low wages, economic hardship, lim-
ited workplace rights, vulnerability to poor treatment
and financial instability, is closely linked to poor men-
tal health and self-rated health [1-3]. Informal waste
pickers, which include approximately 15 million peo-
ple globally, are engaged in the recycling of materials
like plastics, metals, glass, and paper using relatively
primitive techniques; they are a major group within the
precariously employed population [4]. Informal waste
pickers are characterized by low income, educational
credentials, and social status. They have generally not
been perceived as essential contributors to urban soci-
ety even though they play a significant role in the urban
recycling industry and sustainable development [5, 6].
Instead, they are commonly excluded from the formal
waste management system and are further exposed to
high levels of occupational hazard, including toxicants,
excessive noise, and extreme temperatures [7]. These
hazardous working conditions can lead to severe health
issues, such as respiratory problems, skin diseases, and
injuries, and contribute to lower life expectancy among
informal waste pickers [4, 8—10]. Furthermore, informal
waste pickers are often subject to discrimination and
stigma, which further affect their mental health and
well-being [11]. Research examining informal waste
pickers’ health conditions and risk factors through a
more holistic lens remains limited. To address this gap,
this study draws on structural violence theory to exam-
ine a series of factors ranging from the individual to the
governmental level and their effect on informal waste
pickers’ mental health.

Theoretical framework: Structural violence theory

The theory of structural violence, developed by Johan
Galthung and expanded by Paul Farmer, addresses how
social structures systematically undermine the physi-
cal and mental health of individuals from disadvan-
taged groups. This theory redefines risks by considering
structural forces rooted in social, economic and policy
systems [12, 14]. Concerning informal waste pickers,
structural violence can manifest in various ways that
disadvantage them and undermine their health [15].
This includes discriminatory government measures,
public discrimination, and obstacles that limit their
access to waste [5, 16, 17]. Thus, this study will explore
the risk factors which lead to structural violence on the
mental health of informal waste pickers in Hong Kong.
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The context of Hong Kong

In Hong Kong, there are approximately 2,900 individuals
engaged in informal waste picking, mainly older women,
known locally as “Cardboard Grannies” [17]. While infor-
mal waste pickers play an important role in local waste
management and sustainable development, their social
and economic conditions and contributions are not rec-
ognized. Instead, there is a stigma attached to people who
take on this type of work. A 2018 survey of 505 recyclers
by the Waste Pickers Platform found that the majority
were over 60. They earned an average of HK$716 (~USD
91) per month from recycling. Recent studies note that
Hong Kong’s informal waste pickers suffer from physi-
cal strain and illness, chronic diseases, discriminatory
governmental measures, public discrimination, unfair
treatment from intermediaries, and poor mental health
[18, 19]. In exploring the dynamics of waste manage-
ment, previous literature has predominantly focused on
technological and policy-driven solutions, often neglect-
ing the socio-economic contributions of informal waste
pickers. Despite their integral role in the recycling eco-
system, these workers remain marginalized in academic
discourse. Our research aims to fill this gap by delving
into the socio-economic impacts of informal waste col-
lection, providing a comprehensive understanding of
how these individuals contribute to waste reduction and
recycling efforts. By highlighting the economic and envi-
ronmental significance of waste pickers, this study will
offer a broader perspective on sustainable waste man-
agement strategies that include these often-overlooked
stakeholders.

Method

Data and sample

This cross-sectional study utilizes data from a large-
scale, territory-wide survey examining the character-
istics and well-being of informal waste pickers in Hong
Kong. The survey was conducted by academic institu-
tions and NGOs in 2023. Structured questionnaires were
employed to gather data through face-to-face interviews
in Hong Kong, specifically targeting 84 recycling shops
and 11 recycling trolleys distributed across 18 districts.
Data were collected daily from 9:00 AM to 4:00 PM over
the week of November 18 to November 24, 2023. Data
collection was facilitated by teams of two to three inter-
viewers, comprising a total of 320 volunteer instructors
and surveyors, who managed the survey process effec-
tively at all sites. The survey successfully engaged 914
respondents during the specified period. Based on their
reported recycling behaviours, respondents were catego-
rized into two groups: those recycling at home and those
recycling in community streets or buildings. The analysis
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was confined to the second group, focusing on individu-
als engaged in recycling activities within community
settings. From the initial pool of respondents, 100 were
excluded due to their exclusive engagement in home
recycling. An additional 103 respondents opted out of
participation, and 10 were excluded due to providing
inadequate responses, defined as answering fewer than
five questions. After these exclusions, the analysis contin-
ued with a sample of 701 valid questionnaires.

Measurement

Mental health variables

The dependent variables in this study consist of two
measures of mental health. Since the survey was con-
ducted on the street and time for data collection was
constrained, short versions of the Patient Health Ques-
tionnaire (PHQ) and General Anxiety Disorder (GAD)
scales were employed, namely the two-item PHQ (PHQ-
2) and two-item GAD (GAD-2). PHQ-2 and GAD-2 are
screening tools for the presence of possible depression
and anxiety but do not constitute a clinical diagnosis. The
PHQ-2 consists of the first two items of PHQ-9, which
is the full measurement scale for depression. The stem
question is ‘Over the last two weeks, how often have you
been bothered by any of the following problems? The
two items of PHQ-2 are ‘Little interest or pleasure in
doing things’ and ‘Feeling down, depressed or hopeless’
Each item is scored on a Likert scale from 0 (not at all)
to 3 (nearly every day), with total scores ranging from 0
to 6. The PHQ was validated as having high sensitivity in
detecting major depression [20, 21]. The GAD utilizes the
same stem question and scoring scale as the PHQ. The
two items of GAD-2 are ‘Feeling nervous, anxious or on
edge’ and ‘Not being able to stop or control worrying’
PHQ-2 and GAD-2 scores larger than or equal to 3 are
indicative of a possible case of major depressive disorder
and generalized anxiety disorder, respectively [22-24].
The Chinese versions of PHQ-2 and GAD-2 have been
validated in previous studies [25, 26].

Demographic and socioeconomic variables

Demographic and socioeconomic characteristics of the
respondents were used in the analysis, including sex, age,
and income level. In addition, four questions were asked
to examine the living status of the respondents: ‘Are you
living alone?; ‘Are you living with a spouse?, ‘Are you liv-
ing with your children?, and ‘Are you living with other
family members?” Each question consisted of a binary
answer of ‘yes’ or ‘no’

Physical condition variables
Respondents were asked whether they have strain or
illness caused by long-term waste picking work and
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whether they have chronic disease. They responded ‘yes’
or ‘no’ to these two questions.

Government measures

Respondents were asked whether they had faced difficul-
ties due to government measures during their waste pick-
ing work. Three common scenarios were investigated,
including ‘In last three months, have you been dispersed
by the Food and Environmental Hygiene Department,
‘In last three months, have you been fined by the Food
and Environmental Hygiene Department, ‘In last three
months, have your properties been confiscated by the
Food and Environmental Hygiene Department (including
trolleys, wallets, belongings, etc.). Answers consisted of a
binary ‘yes’ or ‘no!

Other negative experiences

Respondents were also asked whether they had suf-
fered from other negative experiences in the past three
months. These included whether they had their collected
recyclables or personal property stolen, whether they
had been in any traffic accidents, whether they had been
treated rudely by the public, and whether they had been
treated rudely by recycling shop owners.

Supportive resources

Respondents were asked about their sources of support
or help. First, respondents were asked a multiple-choice
question about what group activities they were currently
participating in, including activities held by community
centers/welfare agencies, religious groups, legislators/
district councilors, and others. While the answer ‘No’
is exclusive to other answers. For the analysis, this was
simplified into a single binary indicator of whether the
respondent participated in group activities. We then
adapted six items from the frequency of seeking help
question of the Hong Kong Community Investment
and Inclusion Fund (CIIF) Social Capital Scale, a locally
adapted scale designed to measure individual-level social
capital. The question inquired about the sources from
which respondents sought help when they encountered
difficulties in the past year and was adapted to ask for
binary yes/no answers rather than frequency. Respond-
ents were asked whether they had sought help from
family/relatives, neighbors, friends, legislators/district
councilors, religious groups, and social work agencies/
welfare agencies /social workers, respectively, in the past
year. During the analysis, the response to this question
were consolidated into a variable consisting of three cat-
egories: ‘Not asking help from others; ‘Asking one source
for help; and ‘Asking multiple sources for help. Finally, the
empirical findings of a recent study highlight that infor-
mal waste pickers who engage in waste picking work for
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non-financial reasons, i.e., meaning/purpose, exercise,
have high levels of happiness, well-being and self-esteem
[19]. Therefore, we included a binary yes/no question
asking, ‘If financial conditions permit, will you continue
to work as a waste picker?” to examine respondents’ posi-
tive mindset towards the waste picking works.

Statistical analysis

Descriptive statistics are first provided to give an over-
view of the respondents’ demographic, socioeconomic,
and physical conditions, their treatment under gov-
ernmental measures or by the public, their supportive
resources, and their mental health. Univariate regressions
were performed for preliminary analysis of the relation-
ships between individual variables and the mental health
outcome variables. Three multivariate logistic regression
models were then tested to examine the association of
the independent variables with the mental health out-
comes of anxiety and depression. Model 1 examines the
impact of the demographic, socioeconomic and physical
condition variables on the dependent variables. In Model
2, the government measure and other negative experi-
ence variables were added to the model. In Model 3,
support resource variables were added to examine their
additional effects.

Results
Descriptive analyses
As shown in Table 1, in the present sample, 58.4% of
respondents had worked as waste pickers for less than
10 years, 26.7% had worked more than 10 years but less
than 19 years, and 14.9% had worked for more than
20 years. With respect to gender, 18.6% were male and
81.4% female. The vast majority of respondents were over
60 years old, with 1.1% of respondents between 18 and
39, 13.4% between 40 and 59, 38.1% between 60 and 69,
and 47.4% aged 70 or older. 29.2% of respondents earned
less than 3000 HKD/month, 25.1% of respondents earned
more than 3001 HKD but less than 5000 HKD/month,
24.8% of respondents have earned more than 5001 HKD
but less than 10,000 HKD/month, and 21.0% earned
more than 10,001 HKD/month. Meanwhile, 29.9% of
respondents were living alone, 37.3% were living with
their spouses, 39.8% were living with their children, and
12.8% were living with other family members. Notably,
63.2% of respondents reported physical strain or illness
caused by long-term waste picking work. Respondents
with chronic diseases comprised 49.1% of the sample.
Concerning discriminatory government measures,
17.6% of respondents reported that they had been dis-
persed by the government, 3.0% reported that they had
been fined by the Food and Environmental Hygiene
Department, and 10.7% reported that their property
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Table 1 Demographic, socioeconomic information, and physical
condition of respondents

N %

Years of working as a waste picker

10< 380 584

10~19 174 26.7

=20 97 14.9
Gender

Male 123 18.6

Female 537 814
Age range

18-39 7 1.1

40-59 88 134

60-69 251 38.1

>=70 312 47 4
Income

0-3000 186 29.2

3001-5000 160 25.1

5001-10000 158 24.8

=10,001 134 210
Living status=living alone

No 459 70.1

Yes 196 299
Living status =spouse

No 411 62.7

Yes 244 373
Living status = living with children

No 394 60.2

Yes 261 39.8
Living status = living with other family members

No 571 87.2

Yes 84 12.8
Physical strain or iliness caused by long-term waste picking work

No 241 36.8

Yes 414 63.2
Chronic illness

No 333 50.9

Yes 321 49.1

had been confiscated by the Food and Environmental
Hygiene Department (including trolleys, wallets, belong-
ings, etc.). Furthermore, 48.3% of respondents reported
that they had experienced theft of their collected recy-
clables or personal property, 3.9% reported having been
in traffic accidents, 27.9% reported experiences of rude
treatment by citizens, and 51.5% reported being treated
rudely by recycling shop owners (Table 2).

With respect to their supportive resources, 28.0%
of respondents reported having participated in group
activities. Meanwhile, 58.2% of respondents reported
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Table 2 Governmental measures and other negative
experiences against informal waster pickers

Governmental measures against informal waste pickers
Dispersed by the Food and Environmental Hygiene Department

No 542 824

Yes 116 176
Charged by Food and Environmental Hygiene Department

No 636 970

Yes 20 30

Property confiscated by the Food and Environmental Hygiene Depart-
ment (including trolleys, wallets, belongings, etc.)

No 587 893
Yes 70 10.7
Other negative experiences
Theft of recycling or personal property

No 337 517

Yes 315 483
Have there ever been traffic accidents?

No 624 96.1

Yes 25 39
Rude treatment by citizens

No 471 721

Yes 182 279
Rude treatment by recycling shop owner

No 271 485

Yes 288 515

that they had not asked for help from others, 25.0%
reported one source of help, and 16.8% reported mul-
tiple sources. Concerning their willingness to continue
engaging in waste picking work, 61.7% indicated they
would continue to work as waste pickers if financial
conditions permit (Table 3).

Table 3 Supportive resources for informal waste pickers

N %

Have you participated in group activities?
No 433 72
Yes 168 28

If financial conditions permit, will you continue to work as a waste
picker?

No 222 383

Yes 358 61.7
Asking others for help

Not asking for help from others 373 58.2

Asking one source for help 160 25.0

Asking multiple sources for help 108 16.8
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As shown in Table 4, the mean PHQ score was 0.87
(SD=1.48), with 11.3% of informants’ scores suggestive
of major depressive disorder (PHQ-2 score>3). The mean
GAD score was 0.83 (SD=1.54), with 11.6% indicative of
generalized anxiety disorder (GAD-2 score=3).

Logistic regression models

In the univariate models of depression, physical strain
and illness caused by long-term waste picking work,
having recyclables or property stolen, traffic accidents,
being rudely treated by citizens, and participation in
group activities were significantly associated with greater
odds of depression. Notably, living with a spouse is sig-
nificantly associated with lower odds of major depres-
sive disorder compared to living alone (adjusted OR
0.50, 95% CI [0.29, 0.88]). Higher categories of total
income were also generally associated with lower odds
of depression, compared to respondents with income
below 3000 HKD/month. However, only the 3001-5000
HKD/month (adjusted OR 0.46, 95% CI [0.23, 0.92]) and
10,001 + HKD/month (adjusted OR 0.33, 95% CI [0.15,
0.75]) income levels were statistically significant. In
terms of willingness to continue work as a waste picker,
respondents who reported they would continue to work
as a waste picker if financial conditions permitted showed
significantly lower risks of being depressed compared to
those who reported they would not (adjusted OR 0.44,
95% CI [0.26, 0.74]) (Table 5). In Model 1, physical strain
and illness was associated with a stronger risk of depres-
sion (adjusted OR 3.51, 95% CI [1.77, 6.97]). Meanwhile,
respondents with total income equal to or over 10,001
HKD/month showed significantly lower risks of being
depressed compared to respondents with income below
or equal to 3000 HKD (adjusted OR 0.38, 95% CI [0.16,
0.90]). In Model 2, none of the government measures
or negative experiences showed a significant effect on
depression. In Model 3, which included all the independ-
ent variables, respondents who reported they would
continue their waste picking work if financial conditions
permitted showed significantly lower risks of depression
(adjusted OR 0.46, 95% CI [0.24, 0.88]).

Table 4 Depression and anxiety of respondents (N=660)

Mean SD
PHQ-2 score 0.87 148
GAD-2 score 0.83 154

N %
PHQ-2 score<3 583 887
PHQ-2 score =3 74 1.3
GAD-2 score<3 582 884
GAD-2 score =3 76 116
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Table 5 Logistic regression models

Variables DV - Depression: (PHQ-2 score >3) DV - Anxiety (GAD-2 score =3)
Univariate Model 1 Model 2 Model 3 Univariate Model 1 Model 2 Model 3
model crude adjusted OR  adjusted OR adjusted OR model crude adjusted OR adjusted OR adjusted OR
OR OR

Demographic, socioeconomic information, and physical condition of respondents
Years of working as a waste picker (ref: < 10)

10-19 0.76 (042, 0.72 (0.39, 0.68 (0.35, 0.72 (033, 0.82 (0.46, 0.81 (044, 0.62 (0.29, 0.50(0.21,1.21)
1.36) 1.35) 1.35) 1.59) 1.46) 152) 1.30)
=20 0.71(0.33, 0.58 (0.26, 049 (0.19, 0.69 (0.25, 0.90 (045, 0.80 (0.38, 0.68 (0.28, 0.67 (0.23, 1.93)
1.49) 1.27) 1.23) 1.94) 1.82) 1.69) 1.65)
Gender (ref: male)
female 2.03(0.95, 162 (0.72, 1.28 (0.55, 148 (0.54, 243 (1.09, 2.04(0.84, 1.77 (0.65, 3.08(0.82,11.55)
4.34) 3.64) 2.99) 4.05) 542)* 4.96) 4.84)
Age range (ref: =70)
18-39 1.23(0.15, 1.93(0.19, 1.58 (0.14, 491 (0.34, 2.97 (0.56, 6.53 (0.88, 6.86 (0.82, 31.06 (2.28,
10.54) 19.90) 17.44) 70.74) 15.88) 48.69) 57.17) 422.55)*
40-59 0.96 (0.46, 140 (0.61, 0.83(0.32, 0.92(0.31, 0.85(0.39, 1.39(0.58, 0.78 (0.27, 1.16 (0.36, 3.74)
2.02) 3.25) 2.14) 2.69) 1.83) 3.35) 2.29)
60-69 0.86 (0.51, 0.86 (048, 0.76 (0.40, 0.91 (043, 0.94 (0.56, 0.98 (0.55, 0.96 (0.50, 1.31(0.60, 2.85)
1.46) 1.54) 1.45) 1.90) 1.59) 1.75) 1.87)
Living status (ref: living alone)
Spouse 0.50 (0.29, 0.61(0.34, 0.63 (0.33, 0.70 (0.34, 0.50 (0.29, 0.59 (0.33, 0.52 (0.26, 0.48 (0.22, 1.06)
0.88)* 1.09) 1.19) 142) 0.87)* 1.06) 1.04)
Living 0.80 (048, 0.84 (048, 0.94 (0.52, 0.94 (047, 0.81 (049, 0.82 (047, 0.73(0.38, 0.70(0.33,1.48)
with children 132) 1.45) 1.73) 1.89) 1.33) 142) 1.40)
Living 0.56 (0.25, 0.65(0.27, 0.71(0.28, 0.46 (0.14, 0.74 (0.35, 0.81(0.35, 0.79(0.31, 0.41(0.12,1.37)
with other 1.29) 1.57) 1.78) 1.52) 1.57) 1.87) 1.99)
family mem-
bers

Physical strain and illness caused by long-term waste picking work (ref: No)

Yes 3.33(1.75, 3.51(1.77, 2.89(1.37, 3.58 (1.50, 501 (245, 472 (2.24, 342 (150, 3.55(1.44,
6.31)*** 6.97)*** 6.08)** 8.54)** 10.24)*** 9.92)*** 7.79)** 8.79)**
Need to go to the hospital’s specialist clinic for regular follow-up visits (ref: No)
Yes 1.51(0.93, 143(0.83, 1.16 (0.64, 1.20 (061, 181 (111, 1.70 (0.98, 142 (0.76, 1.50(0.73,3.07)
247) 244) 2.09) 2.36) 2.96)* 2.94) 2.66)
Income amount(ref: 0-3000)
3001-5000 046 (0.23, 0.51(0.25, 0.55(0.26, 0.71 (031, 046 (0.25, 0.50 (0.26, 0.53(0.25, 0.56 (0.25,1.27)
0.92) * 1.04) 1.19) 1.61) 0.87)* 0.97)% 1.12)
5001-10000 0.80 (0.44, 0.94 (0.50, 0.87 (043, 0.67 (0.28, 048 (0.25, 0.50 (0.26, 041 (0.19, 0.32(0.12,0.83)*
147) 1.77) 1.77) 1.58) 0.90)* 0.97)* 0.90)*
=10,001 0.33(0.15, 0.38(0.16, 0.52(0.21, 0.62 (0.21, 0.20 (0.08, 0.21 (0.08, 0.22 (0.07, 0.23 (0.06, 0.89)*
0.75)** 0.90)* 1.29) 1.80) 0.48)*** 0.54)** 0.69)*

Governmental measures
Dispersed by the Food and Environmental Hygiene Department (ref: No)

Yes 133(0.73, 1.00 (045, 1.11 (044, 1.66 (0.95, 0.94 (041, 0.85(0.31,2.30)
2.40) 2.21) 2.82) 2.92) 2.15)
Fined by Food and Environmental Hygiene Department (ref: No)
Yes 2.73(0.96, 2.73(0.58, 1.07 (0.16, 7 441 (1.70, 2.06 (0.44, 1.25(0.18,8.68)
773) 12.77) 38) 11.43)** 9.63)
Property confiscated by the Food and Environmental Hygiene Department (including trolleys, wallets, belongings, etc.) (ref: No)
Yes 1.20 (0.57, 0.67 (0.21, 0.63(0.18, 2.15(1.13, 149 (0.53, 2.00(0.63,6.35)
253) 2.14) 222) 4.09)* 4.23)

Other negative experiences
Recycling or personal property stolen (ref: No)

Yes 2.04(1.23, 1.56 (0.84, 1.31 (0.66, 2.72(1.62, 1.52(0.80, 1.22(0.59,2.52)
3.36)** 2.88) 2.60) 4.56)*** 2.90)
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Table 5 (continued)
Variables DV - Depression: (PHQ-2 score >3) DV - Anxiety (GAD-2 score >3)
Univariate Model 1 Model 2 Model 3 Univariate Model 1 Model 2 Model 3
model crude adjusted OR adjusted OR adjusted OR model crude adjusted OR adjusted OR adjusted OR
OR OR
Have there ever been traffic accidents? (ref: No)
Yes 2.70 (1.04, 1.87 (0.54, 1.50 (0.33, 2.18(0.79, 0.86 (0.21, 0.49 (0.08,3.18)
7.01)* 6.47) 6.80) 6.04) 3.48)
Being treated rudely by citizens (ref: No)
Yes 2.16(1.32, 1.47(0.79, 1.88(0.93, 2.85(1.74, 1.91 (1.00, 246 (1.17,5.17)*
3.55)%* 2.76) 3.82) 4.67)** 3.65)%
Recycling shop owner (ref: No)
Yes 1.67 (0.99, 1.23(0.67, 1.13(0.57, 1.90 (1.11, 1.51(0.79, 1.53(0.73,3.21)
2.83) 2.26) 2.25) 3.25)* 2.87)
Part3
Supportive networks
Have you participated in group activities? (ref: No)
Yes 1.74(1.03, 1.67 (0.82, 1.54 (0.91, 1.51(0.71,3.20)
2.94)* 3.39) 261)
If financial conditions permit, will you continue to work as a waste picker? (ref:No)
Yes 0.44 (0.26, 0.46 (0.24, 045 (0.27, 043 (0.22,0.86)*
0.74)** 0.88)* 0.75)**
Ask for help (ref: Not asking for help from others)
Ask one 1.05(0.59, 0.73 (032, 1.10 (062, 1.21(0.53,2.77)
source for help 1.86) 1.66) 1.94)
Ask multiple  0.81(0.39, 0.76 (0.31, 0.72 (0.34, 0.96 (0.38, 2.39)
sources 1.68) 1.86) 1.53)

for help

Significant level, Odd ratio (OR) and 95% confidence interval (Cl). Model 1 =demographic and socioeconomic factors + physical conditions; Model 2=Model
1+ Governmental measures and public attitude against cardboard grannies; Model 3=Model 2 + Supportive networks

"p<.05
**p<.01
**¥p<.001

Concerning anxiety, in univariate models, gender
(adjusted OR 2.43, 95% CI [1.09, 5.42]), physical strain
and illness caused by long-term waste picking work
(adjusted OR 5.01, 95% CI [2.45, 10.24]), chronic illness
(adjusted OR 1.81, 95% CI (1.11, 2.96)], being fined by the
Food and Environmental Hygiene Department (adjusted
OR 4.41, 95% CI [1.70, 11.43]), having property confis-
cated by the Food and Environmental Hygiene Depart-
ment (adjusted OR 2.15, 95% CI [1.13, 4.09]), having
recycling or personal property stolen (adjusted OR 2.72,
95% CI (1.62, 4.56)]), being treated rudely by citizens
adjusted OR 2.85, 95% CI [1.74, 4.67]), and being treated
rudely by recycling store owners (adjusted OR 1.90, 95%
CI [1.11, 3.25]) were significantly positively associated
with anxiety.

Notably, living with a spouse was significantly associ-
ated with lower odds of generalized anxiety disorder
compared to living alone (adjusted OR 0.50, 95% CI [0.29,
0.87]). In terms of income level, higher levels of income
were all significantly associated with lower odds of

anxiety compared to respondents with income below or
equal to 3000 HKD/month. Incomes of 3001-5000 HKD/
month, 5001-10000 HKD/month, and 10,000+ HKD/
month were associated with adjusted OR of 0.46 (95% CI
[0.25, 0.87]), 0.48 (95% CI [0.25, 0.90]), and 0.20 (95% CI
[0.08, 0.48]), respectively. Respondents who would con-
tinue work as a waste picker if financial condition permit-
ted also showed a significant negative association with
anxiety compared to those who would not (adjusted OR
0.45, 95% CI [0.27, 0.75]) (Table 5). In Model 1, respond-
ents with physical strain and illness showed a stronger
association with anxiety (adjusted OR 4.72, 95% CI [2.24,
9.92]). All higher levels of income were significantly asso-
ciated with lower odds of anxiety compared to those with
income below 3000 HKD/month, with an adjusted OR
of 0.50 (95% CI [0.26, 0.97]) for the 3001-5000 HKD/
month, 0.50 (95% CI [0.26, 0.97]) for the 5001-10000
HKD/month group, and 0.21 (95% CI [0.08, 0.54]) for
the 10,000 or above HKD/month group. In Model 2,
which added government measures and other negative
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experiences, being treated rudely by citizens was asso-
ciated with a greater likelihood of anxiety (adjusted OR
1.91, 95% CI [1.00, 3.65]). In Model 3, respondents who
would continue to work as waste pickers if financial con-
dition permitted showed significantly lower risks of anxi-
ety (adjusted OR 0.43, 95% CI [0.22, 0.86]).

Discussion and Conclusion

This cross-sectional study investigated the mental health
conditions of informal waste pickers and the determi-
nants of depression and anxiety specifically in these indi-
viduals. The results revealed that informal waste picking
in Hong Kong like other precarious employments is
characterized by low wages, exposure towards occu-
pational hazards, and physical strain/illness, which are
closely related to poor mental health [1-3]. Meanwhile,
informal waste pickers in Hong Kong suffered from puni-
tive governmental measures and public discrimination
which intensified their precarious employment status.
Therefore, this study identified physical strain and illness
caused by long-term waste picking work, governmen-
tal measures related to waste picking works, and other
negative experiences related to safety issues and public
discrimination as the key risk factors for informal waste
pickers’ mental health. The high intention of continuing
to work as a waste picker if financial conditions permit
was identified as the main protective factor.

This study first disclosed a series of risk and protec-
tor factors of informal waste pickers’ mental health at
the micro level. In terms of the protective factors, the
increase in income levels prevented informal waster pick-
ers from depression and anxiety [10]. We explain that
the increase in income provides material resources for
informal waste pickers to counter the economic hard-
ship brought by precarious employment and improve
their well-being. Thus, we proposed various tactics to
raise the occupational income of informal waste pickers.
First, setting the minimum unit price of recycling waste is
a timely and effective way to increase their occupational
income. The Environmental Protection Department has
introduced a minimum price standard for waste paper
recycling since June 1st 2024. This standard mandates
that contractors providing waste paper collection and
recycling services, as well as their associated recyclers,
must purchase waste paper meeting quality standards at
a specified recycling price of no less than HKD 0.65 per
kilogram from providers [13]. The standard might be the
important milestone for ensuring the minimum occu-
pational income for informal waste pickers. Meanwhile,
NGOs can cooperate with relevant governmental organi-
zations to ensure the intermediaries have strictly fol-
lowed the standard and protect the interests of informal
waste pickers in the recycling businesses. Last but not
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least, we advocate for non-governmental organizations
to collaborate closely with relevant government depart-
ments, such as the Labour Department, to provide tar-
geted re-employment training services for informal waste
pickers, particularly the middle-aged and elderly among
them. This initiative aims to enhance their competitive-
ness in the formal job market, enabling them to secure
higher-paying and more stable employment.

Living with spouse is also a protective factor while liv-
ing with children or other family members displays a
non-significant impact on mental health. This may be
attributed to the fact that Hong Kong is a society at the
crossroads of cultural traditionalism and modernism
[27]. On the one hand, the companion from the spouse
provides support for informal waste pickers to counter
the adversities brought by precarious employment. On
the other hand, the value conflict in waste-picking activi-
ties between informal waste pickers and their children is
documented in previous literature [19]. The value conflict
and tension may undermine the possibility of informal
waste pickers in receiving support from their children.

In terms of risk factors, this study echoed previous lit-
erature and found that physical strain and illness caused
by long-term waste picking work is the key risk factor of
informal waster pickers’ mental health [9]. Chronic dis-
ease continually exists as a significant risk factor for anxi-
ety of informal waste pickers. These results may reflect
the vicious circle informal waste pickers face, whereby
they are more prone to physical strain and illness as well
as chronic illnesses resulting from long-term waste pick-
ing works, and thus more likely to suffer from depression
and anxiety. Previous study [18] documented that infor-
mal waste pickers in Hong Kong are exposed to occupa-
tional health hazards and are accompanied by physical
decline, i.e., allergies, and bodily pains. Thus, it would
be difficult for informal waste pickers to escape from
the vicious circle unless more tailored physical health
services are provided. Although local NGOs have made
essential steps in providing protective gear and education
to informal waste pickers, more physical health programs
targeting physical strain and chronic illness caused by
long-term waste picking works are needed.

Second, this study draws on the structural violence
theory framework and identifies a series of key risk fac-
tors at governmental and societal levels. Governmental
measures related to waste picking works demonstrate
significant impacts in disadvantaging informal waster
pickers and deteriorating their mental health. Informal
waste pickers with experiences of being charged and
property confiscated by the Food and Environmental
Hygiene Department are more likely to have anxiety.
One possible explanation was that these two discrimi-
natory measures resulted in the loss of informal waste
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pickers’ incomes, which further undermined their pro-
tective factor against anxiety. Governmental measures
against informal waste pickers run counter to govern-
mental objectives of promoting waste reduction and
recycling but form structural violence which criminal-
izes the picking activities outside the formal recycling
system [5]. Thus, these punitive governmental meas-
ures should be avoided. Instead, the Food and Environ-
mental Hygiene Department should be actively engaged
in cooperating with the Environmental Protection
Department and NGOs to incorporate informal waste
pickers’ voices into the optimization of waste recycling
regulation and management.

Other negative experiences related to safety issues and
public discrimination display varying impacts on the
mental health of informal waste pickers. Specifically, the
experience of recycling or personal property being stolen
could predict both the depression and anxiety of infor-
mal waste pickers. This may be because recycling or per-
sonal property being stolen would also lead to the loss of
informal waste pickers’ income and further undermine
their mental health condition. The experience of traffic
accidents also predicted informal waste pickers’ depres-
sion. This finding echoes previous literature on exposure
towards hazardous working conditions and its impact
on informal waste picker’s health condition [4, 8]. On
the other hand, the experience of being treated rudely
by citizens was identified as the critical risk factor for
informal waste picker’s depression and anxiety. A pos-
sible explanation is that being treated rudely by citizens
in daily work enforces informal waste pickers to internal-
ize the stigma related to picking, which deteriorates their
mental health [11]. Along the same line, the experience of
being treated rudely by recycling shop owner predicted
the anxiety of informal waste pickers. This may be attrib-
uted to discrimination from and dispute with recycling
shop owners not only contribute to the internalization
of stigma but also intensify informal waste pickers’ infe-
rior position in the price bargaining [15]. Therefore, it is
worthwhile to develop unused public spaces, i.e., open
space near the park, market or under the highway flyo-
ver, as specific recycling zone with CCTV monitoring for
informal waste pickers to store personal belonging and
clean the recycling. This method could decrease their
exposure to occupational hazards, i.e., traffic accident,
and protect their personal property. More importantly, it
is imperative that NGOs closely collaborate with govern-
mental organizations to promote public education. This
initiative aims to increase awareness and recognition of
the significant contributions that informal waste pickers
make to the recycling industry and environmental pro-
tection in Hong Kong. Furthermore, such educational
efforts should ultimately work towards redefining and
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enhancing the positive image of informal waste pickers in
the eyes of the general public.

Third, this study identified the higher intention of
continuing to work as a waste picker if financial condi-
tions permit as the predictor of lower depression and
anxiety. As those who engage in picking activities for
non-economic reasons are more likely to have positive
mindset towards informal waste picking [19], our study
further explains that the positive mindset may enable
informal waste pickers to negotiate with the adversities,
i.e., stigma, attached to picking activities and avoid fol-
lowing anxiety or depression. Unexpectedly, asking oth-
ers, ranging from family to social work agencies, for help
do not have significant impact on informal waste pickers’
mental health condition. On the contrary, informal waste
pickers who participate in more group activities are more
likely to have depression. The explanation might be that
turning to others directly for help cannot nurture infor-
mal waste pickers’ capacity to negotiate with adversities
experienced in daily work but increases their reliance
on others. This finding also implies that the surround-
ing environment towards informal waste pickers maybe
unfriendly. Thus, future intervention should be devel-
oped around the enhancement of positive mindset which
enables informal waste pickers to re-assess the value of
their occupation and exert agency to cope with the adver-
sities even if they could not receive external assistance.

This study provides several policies and service sug-
gestions. First, it highlights the mental health needs
of cardboard grannies. It is suggested that the govern-
ment needs to allocate more resources for providing
outreach mental health services. Staff with medical or
psychiatry training, such as doctors and psychiatric
nurses, could provide intensive intervention and treat-
ment to cardboard grannies with mental health prob-
lems. The medical team could work closely with NGOs
and social workers to enhance service to cardboard
grannies. As risk factors at societal and governmental
levels intertwine in forming the structural violence stig-
matizing informal waste pickers and deteriorating their
health conditions, developing a bottom-up platform to
empower informal waste pickers is necessary. Estab-
lishing membership-based organizations (MBOs) is a
feasible measure to recognize informal waste pickers
as key contributors in waste management system and
facilitate the representations of their interests in policy-
making process. The successful experience of inclusive
program in Global South highlights that MBOs pro-
vides an institutional framework to recognize informal
waste pickers as service providers, circumvents inter-
mediaries, and prevents harassment and violence [5].
Therefore, increasing resources for community-based
NGOs and social work agencies to assist informal waste
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pickers in Hong Kong to build their MBOs is the most
crucial measure to improve their working conditions,
raise their income, self-esteem, and facilitate their well-
beings. Meanwhile, comprehensive supportive network
for the informal waste picker group should be strength-
ened, including the more proactive involvement of
NGOs and religious organizations. Additionally,
NGOs, religious organizations, and relevant govern-
ment departments should collaborate closely to build
a more friendly community in which informal waste
pickers can form the effective peer support.

There are several limitations to this study. First, the
survey was conducted from morning to mid-afternoon
for 7 days. The limited time and human resources may
lead to the under-representation of those who work
at night or highly mobile status in this study. Never-
theless, the research team attempted to ask experi-
enced social workers to cover 84 recycling shops and
11 recycling trolleys distributed across 18 districts, to
increase the chance of reaching the respondents. Sec-
ond, since the interviews were conducted on the street,
the interview time and the number of questions were
constrained, some questionnaires were not completed
with some missing data. In addition, conducting a
comprehensive clinical diagnosis of the mental health
conditions was not feasible given the limits of data col-
lection. Nevertheless, validated measurements of men-
tal health screening tools have been applied. Fourth,
the data used was cross-sectional, and this limited the
explanatory power in the causal relationship between
structural violence formed by potential risk factors and
mental health outcome of depression and anxiety.
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