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Musculoskeletal pain among bakery workers in
Lebanon: a national survey

Rima R. Habib'*, Amena El-Harakeh! and Safa Hojeij*

Abstract: This study examined the association of self-reports of repetitive hand move-
ments, perceptions of the work environment, and somatization with upper extremity
musculoskeletal pain among bakery workers, an understudied population globally.
Surveys were conducted in 504 randomly selected bakeries across Lebanon and admi-
nistered through face-to-face interviews at the workplace. The survey included items on
musculoskeletal pain, general health, workplace environment, activities, and socio-
demographics. The findings showed that 23% of bakery workers reported upper extre-
mity pain. Workers who reported poor health (OR = 2.08; 95% CI = 1.12-3.87) and those
who perceived that the work environment negatively affects their health (OR = 2.04; 95%
CI=1.26-3.33) were twice as likely to experience upper extremity musculoskeletal pain.
Somatization was positively associated with reporting upper extremity musculoskeletal
pain (OR =1.51; 95% CI = 1.22-1.86). Workers that reported having another job were
three times more likely to report upper musculoskeletal pain (OR = 2.76; 95% CI = 1.31-
5.79). The need for interventions in the work environment and work strategies is evident.

Subjects: Ergonomics & Human Factors; Work Design - Ergonomics; Musculosketletal
Disorders - Ergonomics

Keywords: upper extremity pain; musculoskeletal; bakery workers; somatization;

occupational health and safety; ergonomics

1. Introduction

1.1. Background information and literature review
Musculoskeletal problems are a major cause of morbidity in the working population (Bernard, 1997;
Lang, Ochsmann, Kraus, & Lang, 2012; Woolf & Pfleger, 2003). Internationally, an estimated 40% of
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all injury- and disease-related costs at the workplace are due to musculoskeletal disorders (Abledu,
Offei, & Abledu, 2014; Sharples & Shorrock, 2014). Research has established this problem as endemic
in low- and high-income countries alike (Choobineh, Tabatabaee, & Behzadi, 2009; Shahnavaz, 1987).
Around 30% of the workforce in high-income countries is exposed to working conditions that trigger
or exacerbate musculoskeletal disorders, while this figure is between 50% and 70% in countries of the
Global South (Kang et al., 2014; Landry, Raman, Sulway, Golightly, & Hamdan, 2008).

The literature has described musculoskeletal pain as endemic in a wide spectrum of occupa-
tional groups, including industrial workers, food and meat processors, clerks, data processors, and
bakeries (Cohen, 1997; Idler & Benyamini, 1997; Melhorn, 1998). Given its high prevalence, mus-
culoskeletal pain is a major concern as it is a cause of severe long-term pain, absenteeism, and
years living with disability (Lang et al.,, 2012; Woolf & Pfleger, 2003).

The physical features of work have been established as impacting musculoskeletal pain pre-
valence. A rapid work pace, heavy physical workload, repeated and forceful manual exertions,
prolonged period of awkward postures, and whole body vibration have been positively correlated
with musculoskeletal pain (Neupane, Miranda, Virtanen, Siukola, & Clas-Hdkan, 2013).

Research into the association between psychosocial factors and the occurrence and severity of
musculoskeletal pain has burgeoned over the last two decades, identifying these links in a variety
of occupational settings (Bongers, Kremer, and Laak 2002; Neupane et al., 2013; Waters, Dick,
Davis-Barkley, & Krieg, 2007). Karasek Jr's (1979) job strain model provides a theoretical framework
that explains the relationship between occupational psychosocial stressors and musculoskeletal
pain. The model posits that in high strain situations, where workers are exposed to high levels of
control, adverse psychological and physiological reactions such as musculoskeletal pain occur
(Christensen, Nielsen, Finne, and Knardahl, 2018; Huang, Feuerstein, & Sauter, 2002; Karasek Jr,
1979). In their study, Waters et al. (2007) concluded that a combined effect of physical work
factors and work stress contributed to the prevalence of musculoskeletal pains. Psychological
distress has also been linked to musculoskeletal pain, increased severity of pain, and multi-site
pain (Bongers, Kremer, and Laak 2002; Smith, Wei, Zhao, & Wang, 2004).

Self-rated health has been widely used by public health professionals as a population-based
measure of health status and morbidity and mortality (Eriksson, Undén, & Elofsson, 2001; Habib,
Elzein, & Hojeij, 2013; Idler & Benyamini, 1997). Self-reporting has been described as the best
assessment tool for pain, somatization and health beliefs (Coggon et al., 2017).

Evidence is also emerging that within populations that are culturally predisposed to chronic and
disabling non-specific musculoskeletal illness, individual risk is strongly influenced by a general ten-
dency to report and worry about common somatic symptoms (Coggon, 2005; Coggon et al., 2012,
2013; Palmer et al., 2005; Solidaki et al., 2013). Somatization has been defined as “the predisposition to
amplify physiological sensations or to misclassify symptoms of emotional arousal” (Riley III, 1999), or
the tendency to report distress from somatic symptoms (Palmer et al, 2005). This “somatizing
tendency” can be assessed using selected questions from the Brief Symptom Inventory (BSI)
(Bergstrom, Hagberg, Busch, Jensen, & Christina, 2014) relating to complaints such as faintness or
dizziness, nausea or upset stomach and difficulty breathing (Derogatis & Melisaratos, 1983; Vargas-
Prada Figueroa et al., 2013). A study carried out in England found that somatization was associated
with the prevalence of musculoskeletal symptoms in study subjects (De Zotti, Larese, Bovenzi, Negro, &
Molinari, 1994). Earlier reports have also provided evidence that somatization is an independent risk
factor for the persistence of musculoskeletal pain (Farioli et al., 2014).

1.2. Musculoskeletal disorders among bakery workers

Bakery workers are regularly exposed to strenuous manual activities including heavy lifting,
forceful exertions, and awkward postures. Forcier et al. (2008) compared musculoskeletal pain
among workers in seven departments in supermarkets in Canada, finding that bakers were
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the second most likely to experience pain among all groups. Two studies found that the confluence
of strenuous workplace tasks and psychosocial stressors are mutually important in determining
musculoskeletal pain in this worker group (Huang et al., 2002).

There are several workplace conditions and tasks performed by workers in the Lebanese industry
that might contribute to symptomes, including dough handling, standing for prolonged periods next to
a hot oven, continuous bending to insert heavy trays in the oven, lifting and moving of heavy items and
bags sometimes up and down a staircase, working in cramped and heated spaces. Bakery workers also
worked for long hours, night and early morning shifts, and under pressure to complete certain tasks in
a limited time duration. Published research reported bakery workers having shifts that extend 12
h a day and being exposed to time pressure due to the pressure to finish a certain amount of tasks/
items during their shift (Loudoun, 2008). These potentially harmful work practices in bakeries may lead
to health issues, including respiratory, psychological as well as physical and musculoskeletal problems.

It is important to note that studies assessing musculoskeletal pain in occupational settings are
limited in Lebanon and the Arab region. Moreover, most studies in the literature on the health of
bakery workers have mostly focused on industrial bakeries in high-income countries, with a primary
emphasis on the respiratory effects of flour dust (Boskabady et al., 2009; Meijster, Warren, Heederik, &
Tielemans, 2011; Moghaddasi, Mirmohammadi, Ahmad, Nejad, & Yazdani, 2014) or the allergies and
skin problems it produces (Bauer et al., 2002; Moghaddasi et al,, 2014). Investigating the links
between musculoskeletal pain and workplace psychosocial factors in non-industrialized bakeries is
necessary in order to determine possible interventions targeting workplace improvement.

The purpose of this national cross-sectional study was to assess the magnitude of upper extremity
musculoskeletal pain among Lebanese bakery workers and determine whether there are associations
with physical and psychosocial variables including health beliefs and workers’ individual tendency to
somatize.

2. Methods
A cross-sectional study was carried out using standardized methods of data collection in the
working population of bakery workers in Lebanon.

2.1. Study population

A list of 1,960 bakeries was obtained from a GIS company in Lebanon with bakeries distributed
throughout five districts: North, Mount Lebanon, Beirut, South, and Nabatieh. A sample of 582
bakeries was selected proportionate to the number of bakeries within each district. A total of 504
bakeries were interviewed providing an 87% response rate. The remaining 78 bakeries were either
not found, were closed, or refused to participate for reasons of lack of time or mistrust.

2.2. Data collection

For each of the 504 bakeries, a 45-min face-to-face interview was carried out with bakery workers at
the workplace after obtaining written consent from the workers and their employers. The survey
included items on musculoskeletal pain, general health, workplace activities and organization, and
socio-demographics. The study was approved by the Institutional Review Board (IRB ID: FHS1.03) at
the American University of Beirut.

2.3. Main outcome

Upper musculoskeletal pain was measured using a modified Nordic musculoskeletal questionnaire
assessing pain prevalence during a 12-month period at four body regions (neck, shoulders, elbows,
and wrists) (Kuorinka et al., 1987). The Nordic Musculoskeletal questionnaire is one of the most
globally used tools to screen musculoskeletal disorders in an ergonomic context and for occupa-
tional health-care services (Kuorinka et al., 1987). Workers were classified as having upper mus-
culoskeletal pain at any of the four body sites, or not having any musculoskeletal pain at all.
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2.4. Independent variables

Somatization was assessed using the somatic subscale of the BSI. The use of this scale for
measuring somatizing tendency has been supported in the literature (Vargas-Prada et al., 2016).
Workers were classified according to the number of symptoms out of a total of seven that had
been at least moderately distressing during the past week prior to data collection following the
methods adopted in the multinational Cultural and Psychosocial Influences on Disability Study by
Coggon and collaborators (Coggon et al.,, 2012). These symptoms included: faintness or dizziness,
pains in the heart or chest, nausea or upset stomach, trouble getting breath, numbness or tingling
in parts of the body, feeling weak in parts of the body, and hot or cold spells.

Self-rated health was assessed by asking the worker “How do you perceive your current health
status?” (Idler & Benyamini, 1997). The answers varied between “very good”, “good”, “average”,
“bad”, or “very bad” (Idler & Benyamini, 1997) which were then combined into two categories,
“poor” (including very poor, poor, and average), and “good” (including very good and good).

Workplace activities included working with hands above shoulder height for longer than 1 h in total
per day and engaging in repeated movements of the wrist or fingers for more than 4 h in total per day.

Data were also collected on workers’ perceptions of their work environment’s negative effects on
their health and whether or not they have another job.

2.5. Statistical analysis

Univariate and Bivariate analyses were carried out to examine the associations between upper
musculoskeletal pain and other independent variables. In a logistic regression model, the binary
outcome (musculoskeletal pain) was regressed on the independent work-related variables that
showed significance with the outcome at the bivariate level (p < 0.05). Age and gender were
adjusted for in the logistic regression model.

Models were carried out separately for males and for females for both outcomes (tables not
shown). However, due to the small sample size of females (n = 70), there were no significant
results that could be inferred. Adjusted odds ratio (OR), 95% confidence interval, and p-values were
reported. Data analysis was carried out using SPSS 20.0. Since we used regression analysis, the
goodness of fit of the models was assessed using the Hosmer and Lemeshow Test indicating no
lack of fit. First-term interactions were tested revealing no significant terms.

3. Results

The majority of bakery workers in the study sample were males (86%) (Table 1), married or
engaged (72%) and with an average of 40 years of age. Only 32% had remained in school beyond
the intermediate level, and 81% viewed their economic status as bad.

Twenty-three percent of the bakery workers reported upper musculoskeletal pain and 22%
indicated somatizing tendencies while around 17% perceived their health as poor.

A high number of the workers (88.7%) were involved in tasks that require repeated movements
of the wrist or fingers for more than 4 h in total, 18% worked with their hands above shoulder
height for longer than 1 h in total, and 38% worked under pressure to complete certain tasks.

Findings of the logistic regression showed that workplace activities as well as negative percep-
tions of health were significantly associated with upper musculoskeletal pain (Table 2).

Physical workloads were important mediating factors, as workers that work with their hands
above shoulder height were more than twice as likely to report upper musculoskeletal pains (OR =
2.48; 95% CI = 1.44-4.29) and those involved in tasks that require repeated movements of the
wrist or fingers were three times more likely to report upper musculoskeletal pains (OR = 3.00; 95%
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Table 1. Description of demographics, occupational activities and perceptions of bakery

workers in Lebanon (N = 504)

Demographics

Age
<18 10 2.0
19to 30 128 25.4
31 to 40 139 27.6
41 to 50 118 23.4
51 to 60 62 123
> 60 40 7.9
No answer 7 1.4
Mean 39.78
Gender
Male 434 86.1
Female 70 13.9
Marital Status
Married/Engaged 362 71.8
Single/Widowed/Divorced 142 28.2
Education
Primary level or below 185 36.7
Intermediate level 157 31.2
Secondary level or University 162 321
Worker perception of his/her economic status
Not good 408 81.0
Good 88 17.5
Missing 8 1.6
Pain and health perceptions
Upper Musculoskeletal Pain
No 390 774
Yes 114 22.6
Somatization
No symptoms 393 78.0
One symptom 55 10.9
Two or more symptoms 56 111
Self-reported health
Good 421 83.5
Poor 83 16.5
Worker believes work environment negatively affects his/her
health
No 336 66.7
Yes 168 333
Occupational activities
Worker works with hands above shoulder height for longer than
one hour in total
No 411 81.5
Yes 90 17.9
No answer 3 0.6
(Continued)
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Table 1. (Continued)

N %
Worker involved in tasks that require repeated movements of
the wrist or fingers for more than four hours in total
No 54 10.7
Yes 447 88.7
No answer 3 0.6
Worker has another job
No 457 90.7
Yes 47 9.3
Work under pressure to complete tasks by a fixed time
No 304 60.3
Yes 192 38.1
No answer 8 1.6

CI = 1.17-7.71). Perceptions of worker’s health were as important; workers who perceived poor
health were twice as likely to report musculoskeletal pain (OR = 2.08; 95% CI = 1.12-3.87).
Furthermore, workers who perceived that the work environment negatively affects their health
were also twice as likely to report upper musculoskeletal pains (OR = 2.04; 95% CI = 1.26-3.33).

Somatization was positively associated with reporting of upper musculoskeletal pains; as the
number of somatizing symptoms increased, the worker was one and a half times more likely to
report upper musculoskeletal pain (OR = 1.51; 95% CI = 1.22-1.86).

Moreover, those that had another job were nearly three times more likely to report upper
musculoskeletal pain (OR = 2.76; 95% CI = 1.31-5.79).

4. Discussion

The present study evaluated the exposure of Lebanese bakery workers to musculoskeletal pain in
504 randomly selected bakeries across different locations in Lebanon. To our knowledge, this is the
first comprehensive national study on the influence of work-related physical and psychosocial
factors on the prevalence of upper musculoskeletal pain among bakery workers. The results showed
that upper musculoskeletal pain was common among bakery workers (23%) who also reported
somatic symptoms (22%). The link between musculoskeletal pain and somatization is consistent
with results in the literature (Carugno et al., 2012; Linton, 2001; Palmer et al., 2005; Riley III, 1999).
In fact, somatizing tendency, among other psychological factors, is known to be associated with
musculoskeletal symptoms (Sahu, Moitra, & Maity, 2013). Our results support a potential role of
somatizing tendency in predisposition to musculoskeletal pain and reflect on the association
between somatizing tendency and the prediction of future incidence and persistence of pain. As
indicated by previous studies, it is expected that people who are usually concerned with common
somatic symptoms, are also aware of and tend to report musculoskeletal pain, an association that
has recently gained international attention (Coggon et al., 2012; Sarquis et al., 2016).

Besides, the results revealed a significant association between heavy physical workload and upper
musculoskeletal pain, in particular, working with hands above shoulders for more than 1 h or working
with repeated wrist or fingers movement for prolonged periods. These findings confirmed the results of
earlier studies in regards to the association between awkward working postures of bakery workers and
musculoskeletal pain, especially in the neck, shoulders, wrist, and elbow (Sahu et al., 2013). Yet, many
studies that aim to provide precautionary and safety measures for the occupational health of bakery
workers focus on respiratory diseases, without giving much attention to musculoskeletal disorders (De
Zotti et al., 1994; Storaas, Steinsvdg, Florvaag, Irgens, & Aasen, 2005). This might be because respiratory
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Table 2. Association of upper musculoskeletal pain with work-related factors among bakery

workers in Lebanon (N = 504)

Unadjusted Adjusted

OR (95% CI) p-Value OR (95% CI) p-Value

Age 1.02 (1.00-1.04) 0.019 1.02 (0.99-1.04) 0.058

Gender
Male 1 1
Female 1.57 (0.90-2.75) 0.114 1.17 (0.60-2.30) 0.644

Worker works with
hands above
shoulder height for
longer than

one hour in total

No 1 1
Yes 2.71 (1.66-4.44) 0.000 2.48 (1.44-4.29) 0.001

Worker involved in
tasks that require
repeated
movements of the
wrist or fingers for
more than four
hours in total

No 1 1
Yes 2.09 (0.92-4.76) 0.080 3.00 (1.17-7.71) 0.023

Worker’s self-
reported health

Good 1 1
Poor 4.09 (2.49-6.73) 0.000 2.08 (1.12-3.87) 0.021

Worker believes
work environment
negatively affects
his/her health

No 1 1
Yes 2.90 (1.89-4.46) 0.000 2.04 (1.26-3.33) 0.004
Somatization 1.68 (1.40-2.03) 0.000 1.51 (1.22-1.86) 0.000

Worker has
another job

No 1 1
Yes 1.70 (0.88-3.26) 0.113 2.76 (1.31-5.79) 0.007

diseases are easier than musculoskeletal pain to identify and report among bakery workers due to their
high exposure to flour dust. However, studies have shown that musculoskeletal pain among bakery
workers leads to absenteeism and loss of productivity due to disability (Bergstrom et al., 2014; Giahi,
Ebrahemzadih, & Khoubi, 2015; Koopmanschap, Burdorf, and Lotters 2013; Zoer, Frings-Dresen, & Sluiter,
2014). Although musculoskeletal pain has not been heavily researched, particularly in low-income
countries, it should be better addressed at a national level to reduce the financial burden and health
outcomes associated with it.

In addition to the role of the hazardous physical factors that has been well described in many studies,
there is a growing attention to psychosocial characteristics that can be associated with the development
and progression of musculoskeletal pain among workers. In our study, the significant psychosocial
predictors of musculoskeletal pain were the bakery workers’ perception of their health status and the
health effects of their work environment. These factors are critical because health beliefs (in which
workers assumed that their health status is poor) as well as their perception that the work environment
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had negative effects on their health were shown to be significantly associated with the prevalence of
musculoskeletal pain among bakery workers. The link between psychosocial factors and increased risk of
musculoskeletal pain was consistent with findings from previous studies (Carugno et al., 2012; Huang
et al., 2002; Kuorinka et al., 1987). Moreover, evidence from a systematic review supported the associa-
tion between psychosocial characteristics and back pain (Abareshi, Yarahmadi, Solhi, & Farshad, 2015).

The above results show that musculoskeletal pain is not only linked to physical hazards and the
heavy physical workload; it is also associated with other significant psychological factors that con-
tribute to the increase in the incidence of musculoskeletal pain among bakery workers. In addition,
workers that reported having another job are three times more likely to report upper musculoskeletal
pain; the necessity to have multiple jobs in Lebanon is on the rise considering the strained economic
conditions in the country. These results indicate a need to focus interventions on improving workplace
ergonomic conditions and implement workplace safety training in Lebanese bakeries.

The main limitation of our study was its cross-sectional design. A further limitation was the use
of self-reported health information. The effects of such a bias would be the inflation of the
reported ORs. For example, a bakery worker who was distressed during the data collection period
might report stressful activities more frequently. Additionally, a limitation of the study was that
only male participants were included, which limited our ability to carry out a gender-sensitive
analysis. However, this does not represent aselection bias as it reflects the underlying nature of
this occupation that is predominated by males in Lebanon.

Finally, we tried in this study to examine the associations between physical and psychosocial factors
and upper musculoskeletal pain. However, the variation in the magnitude of upper musculoskeletal pain
among Lebanese bakery workers could also be possibly associated with other unmeasured variables.

5. Conclusion

In the absence of a national occupational health program and a national policy that covers the health
and safety of workers let alone bakery workers in Lebanon, this issue remains of high relevance in the
local context. The exposure of this workforce to ergonomic hazards and musculoskeletal disorders
intensifies the need for a public policy addressing work strategies that protects bakery workers and
puts this issue on the top of occupational health priorities. This study has demonstrated that a number of
physical and psychosocial factors increase the prevalence of upper musculoskeletal pain among bakery
workers. Based on our findings, comprehensive intervention programs that target both physical and
psychosocial factors need to be implemented. These include individual and collective preventive and
control measures, strengthening the coping ability of workers by increasing their control over their tasks,
enhancing social support systems for workers, and improving organizational communication. Hence,
future studies should focus on the need for prevention and treatment programs to protect vulnerable
workers involved in precarious jobs from the effects of musculoskeletal pain including the risk of disability
and loss of productivity.

Acknowledgements

The authors thank Ms. Hind Farah for coordinating the
data collection activities and GeoVision S.A.L for providing
the GIS maps to identify bakeries in Lebanon. This
research project was partially supported by a grant from
the University Research Board at the American University
of Beirut. The authors declare no conflict of interest.

Funding
This work was supported by the University Research Board
at the American University of Beirut.

Author details

Rima R. Habib!

E-mail: rima.habib@aub.edu.lb
Amena El-Harakeh!

E-mail: amenaharakeh@gmail.com

Safa Hojeij!

E-mail: safa81@gmail.com

1 Department of Environmental Health, Faculty of Health
Sciences, American University of Beirut, P.O.Box: 11-
0236 Riad El Solh, Beirut 1107 2020, Lebanon

Citation information

Cite this article as: Musculoskeletal pain among bakery
workers in Lebanon: a national survey, Rima R. Habib,
Amena El-Harakeh & Safa Hojeij, Cogent Engineering
(2019), 6: 1608669.

References

Abareshi, F., Yarahmadi, R., Solhi, M., & Farshad, A. A.
(2015). Educational intervention for reducing
work-related musculoskeletal disorders and promot-
ing productivity. International Journal of

Page 8 of 11



Habib et al., Cogent Engineering (2019), 6: 1608669
https://doi.org/10.1080/23311916.2019.1608669

<X: cogent.-engineering

Occupational Safety and Ergonomics, 21(4), 480-485.
doi:10.1080/10803548.2015.1087729

Abledu, J. K., Offei, E. B., & Abledu, G. K. (2014). Predictors
of work-related musculoskeletal disorders among
commercial minibus drivers in Accra Metropolis,
Ghana. Advances in Epidemiology, 2014. doi:10.1155/
2014/384279

Bauer, A., Kelterer, D., Bartsch, R., Schlegel, A., Pearson, J.,
Stadeler, M., ... Elsner, P. (2002). Prevention of hand
dermatitis in bakers‘ apprentices: Different efficacy of
skin protection measures and UVB hardening.
International Archives of Occupational and
Environmental Health, 75(7), 491-499. doi:10.1007/
s00420-002-0336-2

Bergstrém, G., Hagberg, J., Busch, H., Jensen, L., &
Christina, B. (2014). Prediction of sickness absentee-
ism, disability pension and sickness presenteeism
among employees with back pain. Journal of
Occupational Rehabilitation, 24(2), 278-286.
doi:10.1007/s10926-013-9454-9

Bernard, B. P. (1997). Musculoskeletal disorders and
workplace factors: A critical review of epidemiologic
evidence for work-related musculoskeletal disorders
of the neck, upper extremity, and low back. In
Musculoskeletal disorders and workplace factors:

A critical review of epidemiologic evidence for work-
related musculoskeletal disorders of the neck, upper
extremity, and low back (pp. 97-141). Cincinnati:
National Institute for Occupational Safety and
Health.

Bongers, P. M., Kremer, A. M., & Ter Laak, J. (2002). Are
psychosocial factors, risk factors for symptoms and
signs of the shoulder, elbow, or hand/wrist?: A review
of the epidemiological literature. American Journal of
Industrial Medicine, 41(5), 315-342. doi:10.1002/
ajim.10050

Boskabady, M. H., Taheri, E., Ahmadi, S., Ebrahimi, K.,
Soudaneh, M., Mohammadi, F., &
Sabourhasanzadeh, A. (2009). Pulmonary function
tests and work-related respiratory and allergic
symptoms in Iranian bakers. Iranian Journal of
Allergy, Asthma, and Immunology, 8(2), 107-110.
08.02/ijaqi.107110

Carugno, M., Pesatori, A. C., Ferrario, M. M., Ferrari, A. L.,
Da Silva, F. J., Martins, A. C,, ... Bonzini, M. (2012).
Physical and psychosocial risk factors for musculos-
keletal disorders in Brazilian and Italian nurses.
Cadernos De Saude Publica, 28(9), 1632-1642.

Choobineh, A., Tabatabaee, S. H., & Behzadi, M. (2009).
Musculoskeletal problems among workers of an
Iranian sugar-producing factory. International
Journal of Occupational Safety and Ergonomics, 15(4),
419-424. doi:10.1080/10803548.2009.11076820

Christenson, J. 0., Nielsen, M. B,, Finne, L. B., & Knardahl, S.
(2018). Comprehensive profiles of psycological and
social work factors as predictros of site-specific and
multi-site pain. Scandinavian Journal of Work,
Environment & Health, 44(3), 291-302. doi:10.5271/
sjweh.3706

Coggon, D. (2005). Occupational medicine at a turning
point. Occupational and Environmental Medicine, 62
(5), 281-283

Coggon, D., Ntani, G., Palmer, K. T., Felli, V. E., Harari, R.,
Barrero, L. H,, ... Serra, C. (2012). The CUPID (Cultural
and Psychosocial Influences on Disability) study:
Methods of data collection and characteristics of
study sample. PloS one, 7(7), €39820. doi:10.1371/
journal.pone.0039820

Coggon, D., Ntani, G., Palmer, K. T,, Felli, V. E., Harari, R.,
Barrero, L. H,, ... Serra, C. (2013). Disabling muscu-
loskeletal pain in working populations: Is it the job,

the person, or the culture?. Pain®, 154(6), 856-863.
doi:10.1016/j.pain.2013.02.008

Coggon, D., Ntani, G., Walker-Bone, K., Palmer, K. T.,

Felli, V. E., Harari, R., ... Cattrell, A. (2017).
Epidemiological differences between localised and
non-localised low back pain. Spine. doi:10.1097/
BRS.0000000000001956

Cohen, A. L. (1997). Elements of ergonomics programs:

A primer based on workplace evaluations of muscu-
loskeletal disorders (Vol. 97). Cincinnati: National
Institute for Occupational Safety and Health.

De Zotti, R., Larese, F., Bovenzi, M., Negro, C., & Molinari, S.
(1994). Allergic airway disease in Italian bakers and
pastry makers. Occupational and Environmental
Medicine, 51(8), 548-552.

Derogatis, L. R., & Melisaratos, N. (1983). The brief symp-
tom inventory: An introductory report. Psychological
Medicine, 13(03), 595-605.

Eriksson, 1., Undén, A.-L., & Elofsson, S. (2001). Self-rated
health. Comparisons between three different mea-
sures. Results from a population study. International
Journal of Epidemiology, 30(2), 326-333.

Farioli, A., Mattioli, S., Quaglieri, A., Curti, S., Violante, F. S.,
& Coggon, D. (2014). Musculoskeletal pain in Europe:
Role of personal, occupational and social risk factors.
Scandinavian Journal of Work, Environment & Health,
40(1), 36. doi:10.5271/sjweh.3381

Figueroa, V.-P., Sergio, J., Martinez, M., Coggon, D.,
Delclos, G. L., Benavides, F. G., & Serra, C. (2013).
Health beliefs, low mood, and somatizing tendency:
Contribution to incidence and persistence of muscu-
loskeletal pain with and without reported disability.
Scandinavian Journal of Work, Environment and
Health, 39(6), 589-598. d0i:10.5271/sjweh.3377

Forcier, L., Lapointe, C., Lortie, M., Buckle, P., Kuorinka, I.,
Lemaire, J., & Beaugrand, S. (2008). Supermarket
workers: Their work and their health, particularly
their self-reported musculoskeletal problems and
compensable injuries. Work, 30(4), 493-510.

Giahi, 0., Ebrahemzadih, M., & Khoubi, J. (2015). Could
sputum eosinophilia act as a predictive test for
diagnosis of high risk bakery workers to asthma?
Health, 7(01), 127. doi:10.4236/health.2015.71015

Habib, R. R., Elzein, K., & Hojeij, S. (2013). The association
between women‘s self-rated health and satisfaction
with environmental services in an underserved com-
munity in Lebanon. Women & Health, 53(5), 451-467.
doi:10.1080/03630242.2013.806387

Huang, G. D., Feuerstein, M., & Sauter, S. L. (2002).
Occupational stress and work-related upper extre-
mity disorders: Concepts and models. American
Journal of Industrial Medicine, 41(5), 298-314.
doi:10.1002/ajim.10045

Idler, E. L., & Benyamini, Y. (1997). Self-rated health and
mortality: A review of twenty-seven community
studies. Journal of Health and Social Behavior, 21-37.
doi:10.2307/2955359

Kang, D., Kim, Y., Lee, Y.-L, Koh, S., Kim, I, & Lee, H.
(2014). Work-related musculoskeletal disorders in
Korea provoked by workers’ collective compensation
claims against work intensification. Annals of
Occupational and Environmental Medicine, 26(1), 19.
doi:10.1186/2052-4374-26-19

Karasek, R. A., Jr. (1979). Job demands, job decision lati-
tude, and mental strain: Implications for job
redesign. Administrative Science Quarterly, 285-308.
doi:10.2307/2392498

Koopmanschap, M., Burdorf, A., & Freek, L. (2013). Work
absenteeism and productivity loss at work. In P.
Loisel & J. R. Anema (Eds.), Handbook of work dis-
ability (pp. 31-41). New York, NY: Springer.

Page 9 of 11


https://doi.org/10.1080/10803548.2015.1087729
https://doi.org/10.1155/2014/384279
https://doi.org/10.1155/2014/384279
https://doi.org/10.1007/s00420-002-0336-2
https://doi.org/10.1007/s00420-002-0336-2
https://doi.org/10.1007/s10926-013-9454-9
https://doi.org/10.1002/ajim.10050
https://doi.org/10.1002/ajim.10050
https://doi.org/10.1080/10803548.2009.11076820
https://doi.org/10.5271/sjweh.3706
https://doi.org/10.5271/sjweh.3706
https://doi.org/10.1371/journal.pone.0039820
https://doi.org/10.1371/journal.pone.0039820
https://doi.org/10.1016/j.pain.2013.02.008
https://doi.org/10.1097/BRS.0000000000001956
https://doi.org/10.1097/BRS.0000000000001956
https://doi.org/10.5271/sjweh.3381
https://doi.org/10.5271/sjweh.3377
https://doi.org/10.4236/health.2015.71015
https://doi.org/10.1080/03630242.2013.806387
https://doi.org/10.1002/ajim.10045
https://doi.org/10.2307/2955359
https://doi.org/10.1186/2052-4374-26-19
https://doi.org/10.2307/2392498

Habib et al., Cogent Engineering (2019), 6: 1608669
https://doi.org/10.1080/23311916.2019.1608669

<X: cogent.-engineering

Kuorinka, I., Jonsson, B., Kilbom, A., Vinterberg, H.,
Biering-Serensen, F., Andersson, G., & Kurt, J. (1987).
Standardised Nordic questionnaires for the analysis
of musculoskeletal symptoms. Applied Ergonomics,
18(3), 233-237.

Landry, M. D., Raman, S. R., Sulway, C., Golightly, Y. M., &
Hamdan, E. (2008). Prevalence and risk factors
associated with low back pain among health care
providers in a Kuwait hospital. Spine, 33(5), 539-545.
doi:10.1097/BRS.0b013e3181657df7

Lang, J., Ochsmann, E., Kraus, T., & Lang, J. W. B. (2012).
Psychosocial work stressors as antecedents of mus-
culoskeletal problems: A systematic review and
meta-analysis of stability-adjusted longitudinal
studies. Social Science & Medicine, 75(7), 1163-1174.
doi:10.1016/j.socscimed.2012.04.015

Linton, S. J. (2001). Occupational psychological factors
increase the risk for back pain: A systematic review.
Journal of Occupational Rehabilitation, 11(1), 53-66.

Loudoun, R. (2008). Balancing shiftwork and life outside
work: Do 12-h shifts make a difference?. Applied
Ergonomics, 39(5), 572-579. doi:10.1016/j.
apergo.2007.12.004

Meijster, T., Warren, N., Heederik, D., & Tielemans, E.
(2011). What is the best strategy to reduce the bur-
den of occupational asthma and allergy in bakers?.
Occupational and Environmental Medicine, 68(3),
176-182. doi:10.1136/0em.2009.053611

Melhorn, J. M. (1998). Cumulative trauma disorders and
repetitive strain injuries the future. Clinical
Orthopaedics and Related Research, 351, 107-126.
doi:10.1097/00003086-199806000-00015

Moghaddasi, Y., Mirmohammadi, S., Ahmad, A,

Nejad, S. E., & Yazdani, J. (2014). Health-Risk
assessment of workers exposed to flour dust:

A cross-Sectional study of random samples of bak-
eries workers. Atmospheric Pollution Research, 5(1),
113-118. doi:10.5094/APR.2014.014

Neupane, S., Miranda, H., Virtanen, P., Siukola, A., & Clas-
Hdkan, N. (2013). Do physical or psychosocial factors at
work predict multi-site musculoskeletal pain? A 4-year
follow-up study in an industrial population. International
Archives of Occupational and Environmental Health, 86
(5), 581-589. doi:10.1007/s00420-012-0792-2

Palmer, K. T., Calnan, M., Wainwright, D., Poole, J., O‘Neill, C.,
Winterbottom, A, ... Coggon, D. (2005). Disabling mus-
culoskeletal pain and its relation to somatization: A
community-based postal survey. Occupational
Medicine, 55(8), 612-617. d0i:10.1093/occmed/kqil42

Riley, I. I. I, & Joseph, L. (1999). The role of emotion in
pain. In R. J. Gatchel & D. C. Turk (Eds.), Psychosocial
Factors in Pain: Critical Perspectives (pp. 74-88). New
York, NY: The Guilford Press.

Sahu, S., Moitra, S., & Maity, S. G. (2013). Evaluation of the
musculoskeletal problems related to Occupational

health of sweet makers of West Bengal. Al Ameen
Journal of Medical Sciences, 1(6), 150-157.

Sarquis, L. M., Coggon, D., Ntani, G., Walker-Bone, K.,
Palmer, K. T, Felli, V. E., ... Gimeno, D. (2016).
Classification of neck/shoulder pain in epidemiologi-
cal research: A comparison of personal and occupa-
tional characteristics, disability, and prognosis
among 12,195 workers from 18 countries. Pain, 157
(5), 1028-1036. doi:10.1097/j.
pain.0000000000000477

Shahnavaz, H. (1987). Workplace injuries in the develop-
ing countries. Ergonomics, 30(2), 397-404.
doi:10.1080/00140138708969725

Sharples, S., & Shorrock, S. (2014). Contemporary ergo-
nomics and human factors 2014: Proceedings of the
international conference on ergonomics & human
factors 2014, Southampton, UK, 7-10 April 2014.
London: Taylor & Francis.

Smith, D. R., Wei, N., Zhao, L., & Wang, R.-S. (2004).
Musculoskeletal complaints and psychosocial risk
factors among Chinese hospital nurses. Occupational
Medicine, 54(8), 579-582. doi:10.1093/occmed/
kqh117

Solidaki, E., Chatzi, L., Bitsios, P., Coggon, D.,

Palmer, K. T., & Kogevinas, M. (2013). Risk factors
for new onset and persistence of multi-site mus-
culoskeletal pain in a longitudinal study of work-
ers in Crete. Occupational and Environmental
Medicine, 70(1), 29-34. doi:10.1136/0emed-2012-
100689

Storaas, T., Steinsvdg, S. K., Florvaag, E., Irgens, A., &
Aasen, T. B. (2005). Occupational rhinitis: Diagnostic
criteria, relation to lower airway symptoms and IgE
sensitization in bakery workers. Acta oto-
laryngologica, 125(11), 1211-1217.

Vargas-Prada, S., Coggon, D., Ntani, G., Walker-Bone,
K., Palmer, K. T., Felli, V. E., ... Gimeno, D. (2016).
Descriptive epidemiology of somatising tendency:
Findings from the CUPID study. PloS one, 11(4),
e0153748. doi:10.1371/journal.pone.0153748

Waters, T. R., Dick, R. B., Davis-Barkley, J., & Krieg, E. F.
(2007). A cross-sectional study of risk factors for
musculoskeletal symptoms in the workplace using
data from the General Social Survey (GSS). Journal of
Occupational and Environmental Medicine, 49(2),
172-184. doi:10.1097/JOM.0b013e3180322559

Woolf, A. D., & Pfleger, B. (2003). Burden of major mus-
culoskeletal conditions. Bulletin of the World Health
Organization, 81(9), 646-656.

Zoer, 1., Frings-Dresen, M. H. W., & Sluiter, J. K. (2014). Are
musculoskeletal complaints, related work impair-
ment and desirable adjustments in work
age-specific?. International Archives of Occupational
and Environmental Health, 87(6), 647-654.
doi:10.1007/s00420-013-0903-8

Page 10 of 11


https://doi.org/10.1097/BRS.0b013e3181657df7
https://doi.org/10.1016/j.socscimed.2012.04.015
https://doi.org/10.1016/j.apergo.2007.12.004
https://doi.org/10.1016/j.apergo.2007.12.004
https://doi.org/10.1136/oem.2009.053611
https://doi.org/10.1097/00003086-199806000-00015
https://doi.org/10.5094/APR.2014.014
https://doi.org/10.1007/s00420-012-0792-2
https://doi.org/10.1093/occmed/kqi142
https://doi.org/10.1097/j.pain.0000000000000477
https://doi.org/10.1097/j.pain.0000000000000477
https://doi.org/10.1080/00140138708969725
https://doi.org/10.1093/occmed/kqh117
https://doi.org/10.1093/occmed/kqh117
https://doi.org/10.1136/oemed-2012-100689
https://doi.org/10.1136/oemed-2012-100689
https://doi.org/10.1371/journal.pone.0153748
https://doi.org/10.1097/JOM.0b013e3180322559
https://doi.org/10.1007/s00420-013-0903-8

Habib et al., Cogent Engineering (2019), 6: 1608669 “lk;' Cogent y=la g | nee ri N g

https://doi.org/10.1080/23311916.2019.1608669

© 2019 The Author(s). This open access article is distributed under a Creative Commons Attribution (CC-BY) 4.0 license.

cogent--0a

You are free to:

Share — copy and redistribute the material in any medium or format.

Adapt — remix, transform, and build upon the material for any purpose, even commercially.
The licensor cannot revoke these freedoms as long as you follow the license terms.

Under the following terms:

Attribution — You must give appropriate credit, provide a link to the license, and indicate if changes were made.
@ You may do so in any reasonable manner, but not in any way that suggests the licensor endorses you or your use.

No additional restrictions

You may not apply legal terms or technological measures that legally restrict others from doing anything the license permits.

Cogent Engineering (ISSN: 2331-1916) is published by Cogent OA, part of Taylor & Francis Group.
Publishing with Cogent OA ensures:

«  Immediate, universal access to your article on publication

»  High visibility and discoverability via the Cogent OA website as well as Taylor & Francis Online
»  Download and citation statistics for your article

*  Rapid online publication

«  Input from, and dialog with, expert editors and editorial boards

+  Retention of full copyright of your article

*  Guaranteed legacy preservation of your article

«  Discounts and waivers for authors in developing regions

Submit your manuscript to a Cogent OA journal at www.CogentOA.com

Page 11 of 11



