33

Work 64 (2019) 33–42
DOI:10.3233/WOR-192977
IOS Press

Review Article

Prevalence and risk factors of low back
disorders among waste collection workers:
A systematic review
Benedicta O. Asante, Catherine Trask∗ , Olugbenga Adebayo and Brenna Bath
Canadian Centre for Health and Safety in Agriculture, College of Medicine, University of Saskatchewan,
Saskatoon, Canada
Received 19 October 2017
Accepted 4 November 2018

Abstract.
BACKGROUND: Waste management is a growing industry worldwide. Working conditions may entail risk factors for
musculoskeletal disorders, and especially low back disorders (LBD).
OBJECTIVE: The purpose of this study was to perform a systematic review on: (i) the prevalence of LBD; and (ii) risk
factors for LBD among waste collection workers.
METHOD: A search was conducted in three electronic databases: Ovid Medline, EMBASE, and Global Health ePublications.
Data were extracted on study design, sampling strategy, geographical region, LBD prevalence, and risk factors. Data were
reported narratively.
RESULTS: Thirteen full-text articles met the study criteria. Using a range of definitions for LBD, the included articles
reported a 12-month prevalence of ‘LBD’ between 16 to 74%, although none of the included studies quantified relationships
between risk factors and LBD. None of the studies met all 9 risk of bias criteria. No articles investigated the association of
risk factors and LBD, but even in absence this evidence authors of included studies suggested physical risk factors for LBD
among waste workers: awkward posture, repetitive motion, and work duration.
CONCLUSION: In light of these risks and future growth in this industry, the lack of high quality studies and investigation
of risk factors highlight the need for more research in this sector which will support future LBD prevention efforts.
Keywords: Back pain, scavengers, waste pickers, recycling

1. Background
Low back disorders (LBD) are an umbrella
description encompassing a multitude of clinical and
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etiologic entities without a standardized case definition [1]. Up to 95% of back pain is considered
‘non-specific’ without specific detectable anatomical pathologies [2]. LBD are a common global health
problem, with a lifetime prevalence over 80% among
workers from any occupation [3–5]. Back disorders
have a tremendous economic impact. Among the
broad list of 290 diseases and conditions included in
the Global Burden of Diseases Study, low back pain is
the leading cause of years lived with disability [6] and
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the musculoskeletal disorder which most frequently
results in disability [5].
LBD are also reported to be a common musculoskeletal disorder specifically in the waste
management sector; authors have hypothesized that
this is related to the physical and potentially high risk
nature of their work [7]. Waste management involves
the collection, transportation, sorting, disposal, and
recycling of unwanted materials [8, 9] such as plastics, paper, cans, and cardboard amongst others. This
process is important for the health of the public as
well as aesthetic and environmental reasons [9]. Ineffective management of waste increases odours and
degrades the quality of the human surroundings and,
in the long run, affects the suitability of the ecosystem
to human health.
Manual waste collection is the most common form
of gathering waste globally and has been found to be
among the occupations with highest risk for injury
[10]. Workers who manually manage waste face a
unique set of hazards as a result of their daily exposure
to work-related hazards [10].These workers, known
as waste collection workers (WCW), ‘waste pickers’,
‘recycling workers’, ‘municipal solid workers’, ‘solid
waste workers’ collect materials that have been discarded as waste and help return them into the usable
resources by sorting, cleaning, and altering the physical shape to facilitate transport or combine materials
in order to make commercially viable products [11].
As in several industries, the activities of these workers
in managing waste can be both formal or informal [8].
Formal work is “working for one company and having some type of working agreement, set pay and/or
benefits, a stable location, regular hours and some
type of payroll taxes and social security contribution” [12] while an informal work situation means
“the person doing the work has little or no job security, doesn’t have a contract, and might not have the
same employer for more than a few weeks or months”
[12]. Waste collection work can vary substantially
between ‘formal’ unionized garbage truck attendants
and ‘informal’ scavengers collecting recyclable items
form a landfill.
Waste collection workers’ activities are significant
to the recycling sector, which are regarded as sustainable within the waste management hierarchy [13].
Recycling is an avenue for identifying and retrieving waste as a “resource”, and likewise managing the
environment as a whole [13]. Scavenging, an example of informal sector waste management, promotes
social equity by providing a source of income to
those who engage in it to sustain their livelihoods

[14]. Scavengers habitually have decreased access
and safety in the health system and are disadvantaged
with regards to inequitable health outcomes, which
are perpetuated with this line of work. In the process of waste scavenging and sorting, workers may
be exposed to awkward positions, repetitive movement, long duration of standing, and vibration from
machinery [7, 11, 15]. Workforce exposure estimates
can be difficult to calculate due to a high degree of
transience and a lack of record-keeping in the informal sector. The International Labour Organization
does not have a standard classification of occupations code for waste collectors [16]. Brazil is the only
country that gathers data on informal waste collectors
(229,000 nationally); however, according to a 2013
study the global workforce in the informal recycling
sector is estimated to number in the millions [17]. The
World Bank estimated in 2014 that “Solid waste management — formal and informal – represents 1% to
5% of all urban employment” [18]. Solid waste generation is increasing with global population growth
and economic development [19, 20], making this a
growing labour sector and an increasingly important
occupational health issue.
Waste collection is a growing industrial sector that
appears to expose workers to many risk factors for
LBD. Hence, there is a need for a review of published
scientific literature on LBD related to this understudied group, and identification of hazards they are
exposed to while they carry out their daily work. The
aim of this systematic review is to summarize evidence on: 1) the prevalence of low back disorders
among waste workers; and 2) risk factors for low back
disorders among waste workers.

2. Methods
This review has focused on two primary research
questions: 1) “What is the prevalence of LBD among
waste workers”?; and 2) “What are the risk factors
for LBD among waste workers”? We used the PICO
(i.e. population, intervention, condition, outcome)
framework to guide our search. The ‘population’ of
interest was waste collection workers in any global
geographical region. When assessing risk factors,
the ‘intervention’ was considered to be exposure to
waste collection work, with the comparison group
being non-waste collection occupations, or occupations with low exposure to waste collection tasks. The
‘condition’ or ‘outcome’ of interest was LBD. All
study designs meeting these criteria were considered,
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as long as they were peer-reviewed journal articles
and published in English language with no limitations
on year of publication.
2.1. Search strategy
A search was conducted in three main electronic
published databases from inception: Ovid Medline
(1946 to 2015), EMBASE (1974 to 2015), and Global
Health ePublications (1973 to 2015). The main search
terms included conceptual groups of synonyms for
“low back disorders” as applied in previous reviews
[21], and “waste collection workers” (a full list of
search terms is shown in supplemental materials).
After the initial search was conducted, the reference
lists of included articles were also searched for relevant articles.
Inclusion Criteria: The review included articles
published in English language, all study designs, and
with subjects age 18 years and older. Eligible articles were peer-reviewed journal articles that reported
LBD with any prevalence period and/or risk factors
for LBD.
Exclusion Criteria: Non-English language and
other non-primary research articles in journals were
not included.
2.2. Screening
Two reviewers (BA, OA) independently screened
the articles generated from the three electronic
databases. The two reviewers screened the articles at
the title, abstract, and full-text stages. In all the three
stages of screening, discrepancies were discussed and
resolved by consensus. Continued discordances were
resolved with a third reviewer (CT).
2.3. Data extraction
Data extraction captured information to address
the primary research questions. Extracted information included: author’s name and date of publication;
sample size; sampling strategy; socio-demographics
of the sample; the study design; geographical region;
response rate; definition of LBD; LBD prevalence;
exposure definition/levels; statistical techniques; and
findings of inferential tests on the association
between exposure to risk factors and LBD.
The risk of bias of included studies was assessed
based on a criteria list recommended by Hoy et al.
[22] (See Table 3). Each study was assessed individually and was scored “Yes” if it met a specific criteria

Fig. 1. PRISMA diagram outlining search and screening results for
the literature review of low back disorder among waste collection
workers.

and ‘No” if there was no satisfactory information.
Two independent reviewers (BA & OA) extracted the
relevant data. Where the results were inconsistent,
the two reviewers discussed and consulted a third
reviewer (CT) to arrive at consensus.

3. Results
3.1. Search results
The search generated 79 articles; Ovid Medline (19
articles), EMBASE (55 articles), and Global Health
e-publications (5 articles). There were 34 duplicate
articles, which left a total of 45 unique for screening; after screening 13 articles were included in this
systematic review. Figure 1 shows the results of the
screening process.
3.2. Characteristics of the included articles
The articles included in the review mostly used
descriptive cross-sectional study design (Table 1).
These articles had varied sample sizes, ranging from
30 to 900 participants. Five out of the 13 studies were
conducted in developed countries [13, 23–26] and 8 in
developing nations [10, 12, 14, 15, 27–30]. A higher

∗ SNQ = Standardized

Mehrdad et al.
2008
Onishi et al. 1973
Norman et al.
2013
Da Silva et al.
2006
Yang et al. 2001

Domestic waste
workers
Door to door waste
collectors
Non-rotating refuse
collectors and
rotating refuse
collector
Municipal solid waste
collectors
Garbage collectors
Solid waste collectors

Cross-sectional

household waste
collectors-manually
collecting waste in
sack/containers

Cross-sectional

Nordic Questionnaire. ∗ DMQ = Dutch Musculoskeletal Questionnaire.

Rag pickers

Cross-sectional study

Pelotas
(Brazil)
County of
Kaohsiung
(China)

1-year prospective
study, baseline was
cross-sectional

Cross-sectional study

Cross-sectional

Cross-sectional
Cross-sectional study

Santo Andre’,
(Brazil)
Copenhagen
(Denmark)
Surat City
(India)
Amsterdam
(Holland)

Gutberlet et al.
2008
Ivens et al. 1998

Cross-sectional

Tokyo (Japan)
Accra (Ghana)

Hamburg
(Germany)

Garrido et al. 2015

Cross-sectional

Household hazardous
waste facility
workers in 17 sites
Solid waste workers
in the main
municipal company
in Alexandria
Workers of the
Hamburg sanitation
department
Informal recyclers

Cross-sectional

Cross-sectional study

Alexandria
(Egypt)

El-wahab et al.
2014

Solid waste collectors

Work Context

Cross-sectional

Study Design

Tehran (Iran)

Mansoura city,
(Egypt)
Minnesota
(USA)

Abou-Elwafa et
al. 2012
Betsinger et al.
2000

Jariwala1 et al.
2013
Kuijer et al. 2005

Research
Location

Article

Formal/Informal

Informal

Formal/Informal
Formal

Formal/Informal

Formal

Formal/Informal

Formal

Informal

Formal

Formal

Formal/
Informal
Formal

Sector

47

37

0
25

0

0

0

0

8.5

4.6

0.6

40

0

53

63

100
75

100

100

100

0

91.5

95.4

99.4

60

100

Gender
%Female
%Male

533

441

91
340

217

130

292

491

47

65

346

35

160

Sample
size

Table 1
Characteristics of the study participants and work context in included studies of low back disorder among waste collection workers

Questionnaire

SNQ

Direct measurement
Questionnaire

SNQ

SNQ

Reports from registered
injuries by employees
Questionnaire

General clinical
examination Standard
questionnaire
Interview and observation

Face-face interviews with
pre-tested questionnaire
Physical examination

DMQ, SNQ Clinical
examination
Interview

Data Collection
Method for LBD
prevalence
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percentage of the articles (54%) included both male
and female study participants [12–14, 23, 27, 29, 30],
while 38% of the articles included only male participants [10, 15, 26, 28, 31]. One of the articles did
not state the sex of its study sample [24]. In terms of
work context, two of these studies were conducted
among informal workers [12, 14]; six among formal
[13, 23–25, 27, 29] and five of the studies used both
formal and informal worker participants [10, 15, 26,
28, 30].
3.3. LBD case deﬁnitions
Different definitions for LBD were used
in the studies, including descriptions as
ergonomic/occupational injury, musculoskeletal
symptoms, or back complaints. Prevalence was
estimated over a 12-month period in the included
studies. Of the 13 articles, 8 used standardized
survey instruments to define LBD cases. Four of
the articles used clinical reports, physical/clinical
examinations, or interviews to collect data on
LBD. Table 1 gives a summary of the included
articles.
3.4. LBD prevalence among waste workers
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Table 2
Low back disorder prevalence among waste workers reported in
included studies
Article
Betsinger et al. 2000
Ivens et al. 1998
El-wahab et al. 2014
Abou-Elwafa et al. 2012
Onishi et al. 1973
Jariwala et al. 2013
Yang et al. 2001
Kuijer et al. 2005
Mehrdad et al. 2008
Da Silva et al. 2006
Gutberlet et al. 2008
Garrido et al. 2015
Norman et al. 2013

12-month
Prevalence

Lifetime
Prevalence

16.0%
17.0%
17.3%
22.5%
32.0%
38.0%
42.0%
45.0%
45.6%
49.2%
56.0%
67.2%
73.5%

–
–
–
–
–
–
–
–
85.0 to 90.0%
–
–
–
–

Note: – = Not assessed in the article.

population, was selected randomly, had minimal nonresponse bias, clear and acceptable definition, and
demonstrated validity of study instrument. Typically,
articles scored “No” due to insufficient information
reported. This analysis of study risk of bias concluded
that the 13 articles included in this systematic review
had low to moderate overall quality and thus, “additional studies are likely to change the confidence in
estimation” [22].

Table 2 presents the prevalence of LBD among
waste workers extracted from the 13 included studies.
The prevalence from these articles ranged from 16%
to 74% for a 12-month period. One article reported a
lifetime prevalence ranging from 85% to 90% [10].
Twelve-month prevalence was based on identified
symptom occurrence in the 12 months prior to the
study, while “lifetime prevalence” was estimated as
the proportion of respondents who had ever experienced LBD.

This study reviewed 13 articles which focused
on prevalence of LBD among waste workers. The
studies included in this review indicated a wide
range of prevalence rates for 12-month LBD (32% to
74%), depending on the LBD definition. Although the
review intended to investigate risk factors for LBD,
no articles quantifying this relationship were found.

3.5. Risk factors for LBD

4.1. LBD prevalence among waste workers

None of the included articles specifically examined the association between risk factors and LBD
quantitatively. All mentions of risk factors for LBD
in this workforce were hypotheses without inferential
tests.

Low back disorders were defined differently in
most of the articles; this may be linked to the variability in reported prevalence rates. All reviewed articles
reported 12-month prevalence; prevalence rates varied widely from 16% [23] to 74% [29]. The variation
in LBD prevalence identified in the present study
demonstrates a common issue in LBD research: differences in study design; methodological approach
[32]; and LBD case definition. Varying case definitions for ‘LBD’ are a long-acknowledged issue in
LBDs research [33], despite efforts to standardize
definitions through expert consensus [34]. There is no

3.6. Study quality: Risk of bias
The majority of the studies used questionnaires to
collect data. Overall, none of these articles met all
9 risk of bias criteria. Fewer articles met the criteria
relating to whether their sample represented the true

4. Discussion
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“gold standard” for LBD case definition [3], demonstrated by the included studies employing a range of
methods, including: Standard Nordic Questionnaire
(SNQ) [10, 14, 15, 35], Dutch Musculoskeletal Questionnaire (DMQ) [15], clinical injury report, physical
examination, observation or interview. For example,
recall of LBD symptoms was used in almost all the
articles, which may be problematic in estimating the
prevalence of LBD [3]. The quality of the methodological strategies used may also contribute to the
differences in the reported prevalence. A study by
Norman et al. [29] showed that, cross-sectional studies, self-reported data, and bias in recall can under
or overestimate the prevalence of LBD among waste
workers. Given the variation in data collection methods, tools, and case definitions, it is not unexpected
to see a range of prevalence among the 13 studies
Though the included articles focused on a similar
occupational group, they did differ in their selection of the study sample, their mode of collecting
data, and possibly cultural perceptions of pain across
geographic regions. There was no observable relationship between the high and low prevalence studies
in terms of risk of bias as studies which had more risk
of bias found among the highest and lowest prevalence rates (See Table 3 for risk of bias assessments).
Those with the lowest risk of bias tended to be clustered around the central prevalence estimates, ranging
from 42% [30] to 49% [14]; it seems likely that higher
risk of bias leads to less robust estimates of a single
central value, though it is also possible that the various populations truly differed in contexts, exposure
to risk factors, and thus in prevalence. Work context
likewise did not explain the difference in reported
prevalence rates: studies that included informal work
forces tended to be clustered centrally [10, 12, 26,
28, 30], and those that included only formal sectors
spanned the low [23, 24] and high [13, 29] range of
the prevalence estimates.
4.2. Comparison to other industries
Although the identified range among these studies
was large, the prevalence rates were not substantially
different from those reported in other potentially
high-risk occupational groups. The prevalence of
LBD reported among textile [36], health care workers [37] and office workers [38] are typically 35%
to 55%, within the ranges demonstrated by the 13
articles under review. Ghaffari et al. [39] concluded
that the 12-month prevalence for self-reported LBD
among Iranian industrial workers was 21%. A cross-

sectional study conducted among textile workers by
Paudyal et al. [36] showed a 1 month period prevalence of LBP at 35% (n = 324), being higher in
females than males (45% versus 28%; P < 0.001).
The high handling demands of the health care sector may also provide a similar set of risk factors.
Dajah et al. [37] showed a 12-month prevalence of
work-related LBD to be 53.2% among 300 nursing staff, as assessed using Standardized Nordic
Questionnaire (LBD was assessed on recall period,
episode duration and location of painful area). A
study conducted among 74 staff in a rural hospital indicated a 12-month prevalence of LBD 69%
among nurses, 55% among administrative staff, and
20% among cleaners [38]. Construction of questionnaire items and individual cultural perceptions
in reporting pain could account for some of the
regional differences [40]. Comparing the 12-month
prevalence reported among Iranian industrial workers (21%) [39] to the 12-month prevalence among
waste workers in Iran (45.6%) [10], suggests there an
increased risk of LBD among waste workers. How
study participants culturally perceive and relate to
pain could have resulted in the difference in pain
reporting [41].
4.3. Risk factors for LBD
Although there were no quantified assessments of
risk factors for LBD among WCW, several authors
hypothesized in their discussions about risk factors
which may potentially be contributing to LBD in
waste workers: repetitive motion [14, 23, 24]; lifting
[7, 23, 29]; force [24]; twisting [29]; short cycle (high
repetition) [29, 31], manual handling [29, 30], work
duration [13, 30, 35] smoking [30], physical work
load [7, 35], vibration [35] and awkward posture during work [13, 23, 35]. Risk factors are considered
to be modifiable or non-modifiable variables associated with an increased risk of disease or health
condition [3]. Identified risk factors of LBD would
enhance attempts to implement preventive measures
[35]. Prior research has focused on age, gender, and
lifestyle factors such as smoking as well as physical
activity as risk factors for musculoskeletal disorders
in general [42]. Others have focused on a range of
biopsychosocial factors associated with LBD [43].
Malchaire et al indicated that repetitiveness and posture are considered to be biomechanical risk factors
for LBD [42]. Repetitive motion [14, 23, 24], lifting [7, 23, 29] force [24], twisting [29], short cycle
(high repetition) [29, 31], manual handling [29, 30],

1. Was the sampling frame a true or
close representation of the target
population?
2. Was some form of random
selection used to select the sample,
OR, was a census undertaken?
3. Was the likelihood of nonresponse
bias minimal?
4. Were data collected directly from
the subjects (as opposed to a
proxy)?
5. Was an acceptable case definition
used in the study?
6. Was the study instrument that
measured the parameter of interest
(e.g. prevalence of LBD) shown to
have reliability and validity (if
necessary)?
7. Was the same mode of data
collection used for all subjects?
8. Was the length of the shortest
prevalence period for the
parameter of interest appropriate?
9. Were the numerator (s) and
denominator (s) for the Parameter
of interest appropriate?
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Abou-Elwafa Betsinger El-wahab Garrido Gutberlet
Ivens
Jariwala1
Kuijer
Mehrdad
Onishi
Norman Da Silva
Yang
et al. 2012 et al. 2000 et al. 2014 et al. 2015 et al. 2008 et al. 1998 et al. 2013 et al. 2005 et al. 2008 et al. 1973 et al. 2013 et al. 2006 et al. 2001

Table 3
Risk of bias assessment of articles included in the review of low back disorder among waste collection workers
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work duration [13, 30, 35] smoking [30], physical
work load [7, 35], vibration [35] and awkward posture during work [13, 23, 35] were the risk factors
suggested in the reviewed articles. However, none
of these studies specifically investigated the association between risk factors and LBD. Therefore, there
is need for future studies to explore the association
between these risk factors and low back disorders in
this potentially high-risk occupational group.

ate weakness in methodological quality assessment,
in that most of the articles did not report using random sampling methods or clearly demonstrate that
non-response bias was minimized. Randomization
prevents selection bias to a large extent, so not doing
it might affect the reliability and validity of the study
results by introducing bias which would have ultimately over or under estimated the study findings
[46]. Future studies should improve their sampling
strategies to mitigate bias and improve study quality.

4.4. Generalizability of results
4.5. Strengths and limitations
Although waste management likely occurs in most
areas of the world, not all geographical regions are
represented in the articles included in this review. The
13 included studies reported on 11 different countries, which are likely to vary considerably in degree
of informality/formality, labour regulations, overall
working conditions and even waste types. The health
and safety regulatory framework within a region are
likely to impact the general awareness and tolerance for poor working conditions, and the recourse
available to workers when conditions are deemed
unacceptable. Furthermore, eight of the thirteen studies were conducted in low-income (i.e. ‘developing’)
countries where waste management is primarily manual, compared to high-income nations where there
is an increase in mechanized approaches for managing waste. However, the use of mechanical methods
of managing waste does not guarantee the safety of
waste workers, since workers often stand for long
hours and undertake repetitive movements whilst trying to control machinery [44]. As waste collection in a
global context is predominantly manual [15], there is
a need for further studies in other developing regions
to fully understand the impact of LBD in waste
workers worldwide. Certain groups such as women
may not have been proportionately represented. For
example, 7 articles included both men and women
participants; however, in all 7 articles men represented a higher proportion (2227/3117, 71% men).
Additionally, 5 out of the 13 articles included only
male participants. There are proportionately more
men in the waste industry, as seen in the Canadian
waste management workforce where men represent
77% of the solid waste management workforce [45].
Still, there is the need to consider the geographical
and social context in which these 13 articles were
conducted to better understand the results.
The quality of the included articles were appraised
based on an assessment scale proposed by Hoy et al.
[22]. Overall, the included articles showed moder-

This systematic review is among the first to summarize the prevalence and risk factors of LBD among
waste workers, and provides a summary of prevalence of LBD among waste workers. The search for
these 13 articles was undertaken systematically in
3 electronic scientific databases using an extensive
comprehensive list of search terms as shown in the
supplemental material. The dual reviewers and consistency in screening and extraction enhanced the
reliability of the findings. In addition, risk of bias was
assessed using a standardized tool developed specifically for LBD prevalence studies [22]. However, there
are also limitations to this systematic review. Only
three databases were used due to time and resource
limitations; however, consultation with a research
librarian regarding the most appropriate databases
mitigated this limitation. Relevant articles from specific regions, which are not in English language,
could have been missed. Also, this review could have
missed articles in smaller journals, which are likely
to be not indexed in the databases used. Two articles were excluded from the review because full-text
was not available, and it is possible inclusion of these
articles might have enriched the review data.
4.6. Conclusion
The generation of waste, if not appropriately collected and/or managed, poses a health risk to humans
and the environment, so waste management is necessary work. This systematic review used descriptive
analysis to summarize the prevalence of LBD among
waste workers in 13 included articles, and found 12month prevalence rates ranging from 16 to 74%.
None of the included studies met all 9 risk of bias
criteria, and so cannot be considered high-quality.
The review aimed to also identify risk factors for
LBD in this workforce, but our systematic search
did not yield any articles that quantified relation-
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ships between LBD and risk factors, identifying a
gap in the literature in this high-risk occupational
group. Although many authors theorized as to the
causes of LBD in this workforce, none of the studies provided quantitative evidence of the association
of suggested risk factors such as lifting or twisting. It would be valuable to assess these risk factors
through direct measurement to get a realistic and
accurate picture of the nature of this type of work.
Therefore, there remains a need for future studies to
quantify the risk factors for LBD among waste workers in order to assist in developing interventions and
preventive measures. An enhanced understanding of
exposure-response relationships would contribute to
development of interventions and preventative measures at the workplace to prevent LBD.
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