
Introduction
Restaurant sector is one of the most rapidly developing 
sectors in the world. Restaurants employ a large number 
of people [1], while their safety and health have been 
neglected in Iran [2]. Due to the wide variety of work 
activities in the preparation, cooking, and distribution of 
food, restaurant workers are in danger of a wide range of 
occupational hazards, including falls, slips, burns, high 
temperatures, long working hours, standing work pos-
tures for long hours, walking long distances, and carrying 
heavy burdens in awkward postures. Restaurant workers 
have also been associated with increased risks for grease 
burns, fall accidents because of slippery kitchen floors, 
respiratory symptoms due to environmental smoke and 
cooking fumes, exposure to combustion-derived air toxics, 
explosion, and psychological risks [3–4].

Studies show that restaurant workers are exposed to var-
ious work-related diseases including occupational cancers, 

in particular lung cancer [5–7], blood and gastrointestinal 
diseases [8], musculoskeletal disorders [9–12], in addition 
to work-related accidents such as grease burns, equip-
ment-based wounds, electrical devices, knives and blades, 
falls, and slips [13–17]. Many studies have been conducted 
on work-related injuries and diseases among restaurant 
workers in different countries. Carayanni in Greece found 
that 44.3% of restaurant workers had experienced at least 
one occupational accident and 56.7% had no idea about 
the dangers they were exposed to at their workplace [4]. 
The restaurant industry ranks the third among the United 
States industries for risk of worker injuries with 6.1 per-
cent of work-related injuries between 2000 and 2008 [18].

However, there have been few studies in Iran about 
work-related diseases and accidents in restaurants. For 
example, Malakoutikhah et al. studied musculoskeletal 
disorders in wait staff in a study [19]. Owing to the contri-
bution of food industry to job creation as well as provision 
of “nutritious foods” to meet the “dietary needs” and food 
security in other industries, supporting this industry is the 
first step in the industrial development of each country. 
Therefore, paying attention to the problems and work-
related diseases of restaurant workers can contribute to 
economic growth of the country.

Because of all the above-mentioned points and lack 
of studies on work-related injuries and illness (WRIIs) of 
workers in Iran, the aim of this study was to provide a gen-
eral picture of health symptoms and work environment 
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characteristics as well as the prevalence of WRIIs among 
restaurant workers in Shiraz, capital of Fars Province.

Materials and Methods
Design and Samples
This cross-sectional study was conducted among restau-
rants in Shiraz, the fifth-most-populous city of Iran and 
the capital of  Fars Province, in 2017 (Figure 1). Sample 
size was calculated to be 367 by Epi  Tools version 7 by 
taking 32% expected proportion of WRIIs [12], 95% con-
fidence level, 5% margin of error and 10% attrition. For 
more confidence, the sample size was considered to be 
375. One hundred restaurants were selected out of 1,303 
in northern, southern, eastern, western, and central parts 
of Shiraz (12,387 workers) using a random number table. 
Study subjects were selected randomly among these 100 
restaurants. The inclusion criteria were at least one year of 
work experience in different parts of the restaurant, except 
for administrative parts. Also, people who worked part-
time in restaurants and had a second job were excluded.

Data was collected by researcher-made questionnaires 
containing questions about: A) demographic character-
izes (including the size of restaurant, gender and number 
of workers, age, work history, job tenure, education level, 
marriage, type of employment); B) work-related injuries, 
the leading causes of injuries (fire and explosion, exposure 
to hot surfaces and steam, cuts and lacerations, electric 
shock, poisoning, falls, slips and trips, being struck by 
moving objects including hand tools, transmission vehi-
cles), injured body part (Head/neck, Shoulder/arm/elbow, 
wrist, fingers, waist, hip, feet, knees, toes), and intensity 
of accident (low, medium, intense, very intense); and  
C) health symptoms of work-related illnesses in different 

body regions (eye, skin/hair/nail, nose/ear, cardiovascular, 
digestive, renal, respiratory, neurological, mental, end 
extremities, and musculoskeletal disorders, Table 1). 
Reported problems were limited to the past 12 months. 
The participants answered the questions by Yes/No. 

The formal validity of the questions was confirmed 
by 15 occupational health and safety experts. For this 
purpose, questionnaires were sent to experts by e-mail 
and they gave us their feedback regarding the necessary 
corrections. The questionnaires were used in pilot form, 
for a group of 30, and at intervals of two weeks. The per-
centage of agreement reached about 90% for respondents 
between the two measuring times, indicating high 
reliability of the questions. The data collection took four 
months. Confidentiality was maintained and informed 
consent was obtained. The workers were told that the 
collected data was just for the purpose of conducting a 
scientific study and they could discontinue participation 
in the study whenever they wished. During training of 
data collectors and supervisors, issues such as the data 
collection instrument, field methods, inclusion/exclusion 
criteria, and recordkeeping we emphasized. For those who 
were not literate, questionnaires were completed in inter-
view form.

Data Analysis
Statistical analyses were performed using SPSS version 
20. Pearson chi-square tests were used to assess the 
univariate associations between the perceived variables 
and the reported WRIIs with highest of prevalence rate 
distribution, mean, standard deviation, and percentage 
were reported for each variable. The normality of each var-
iable was then tested using Kolmogorov-Smirnov test with 

Figure 1: Map of the study areas.
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the error rate of ≥0.05. Chi-square and Pearson parametric 
tests were used to determine factors associated with WRII. 

Results
Demographic Information
The response rate was 80 percent and 300 restaurant work-
ers answered the questionnaire. The average amount of 
work experience and employment history of the restaurant 
workers were 10.28 ± 34.7 and 8.57 ± 10 years, respec-
tively. The average number of workers in each restaurant 
was 25. About 30% and 70% of the subjects were working 
in fast food and traditional restaurants, respectively. 

In this study, the association between demographic 
characteristics of restaurant workers and the incidence of 
work-related injuries and musculoskeletal disorders was 
investigated. Temporary worker doesn’t mean part-time 
worker, as mentioned in the excluding criteria; part-time 
workers have been excluded from the study. Temporary 
workers are defined according to their contract type. 
Workers with a permanent contract do not need to renew 
the contract periodically, but workers with a temporary 
contract may not extend their contract after one year and 
continue their work in the other restaurants. As shown in 
Table 3, type of contract could not affect the incidence 
of work-related injuries and musculoskeletal disorders 
among study population.

The Prevalence of Work-related Injuries 
As can be seen in Figure 2, cuts (67.7%), thermal burns 
(63.7%), scald burns (51%,) and falls, slips, and being 
injured by a moving object (33.7%) were the leading 
causes of work-related injuries in the restaurant indus-
try. Figure 3 also displays the frequency of work-related 
injuries according to the part of the body injured in Shiraz 

restaurants. Most work-related injuries involved fingers 
(79.3%) and wrists (29.3%). The relationship between 
demographic characteristics and the prevalence of work-
related injuries among the restaurant workers is pre-
sented in Tables 2 and 3. As shown, the prevalence of 
work-related injuries had a significant association with 
work experience (P = 0.012), cooking (P < 0.001) as well 
as kitchen workers (P = 0.011). But age, restaurant size, 
number of workers, level of education and type of employ-
ment had not a significant effect on the prevalence of 
work-related injuries (P > 0.05).

Prevalence of Work-related Diseases
In this study the prevalence of many diseases was 
investigated including renal, cardiovascular, nose and 
ear, respiratory, end extremities, digestion, skin and hair, 
mental, eye, neurological, and musculoskeletal diseases. 
As can be seen in Figure 4, renal diseases had the lowest 
prevalence rate (0.7%) and musculoskeletal disorders 
had the highest prevalence rate in the studied restaurant 
workers (70.3%). Because musculoskeletal disorders were 
the most prevalent among all diseases, these disorders are 
discussed in more detail, and due to space constraints, 
detailed discussion of all disorders was not possible.

In Figure 5, the prevalence of musculoskeletal diseases 
in different parts was shown. Low back pain (57%), knee 
pain (53.3%), and neck pain (32.7%) were the most 
prevalent musculoskeletal  complaints reported by the 
subjects, respectively (Figure 5). 

Discussion
The aim of this study was to investigate the prevalence 
of work-related injuries and diseases among restaurant 
workers in Shiraz city. The prevalence of work-related 

Table 1: The content of diseases symptoms section of the questionnaire.

Work-related  
diseases/disorders

Symptoms 

Respiratory Cough, Phlegm, Shortness of breath, Wheezing

Neurological Headache, Confusion, Vibration, Memory impairment, Seizure, Finger tingling

Mental Excessive anger, Aggression, Anxiety, Low mood, Reduced motivation, Feeling of 
loneliness

Circulatory Chest pain, Heartbeat, Shortness of breath at night, Shortness of breath in sleep 
mode, Bruise, Syncope history

End extremities Tingling, White fingers, Numbness, Pain in fingers, Deformation

Musculoskeletal Dry joints, Back pain, Knee pain, Shoulder pain, Elbow pain, Neck pain

Eye Reduced visual acuity, Blurred vision, Eye fatigue, Diplopia, Burning eyes, Itchy eye, 
Fear of light, Tearing

Skin/hair/nail Skin itching, Hair loss, Skin redness, Change in skin color, Chronic wound, Flaking, 
Change in the nail color, Dryness and cracking, Granules

Nose/ear Hearing loss, Tinnitus, Dizziness, Ear pain, Ear discharge, hoarseness, Sore throat, 
Rhinorrhea, Olfactory disorder, Itching and burning nose, Nose bleeding, Dry mouth, 
Metallic taste in the mouth

Digestive Anorexia, Nausea, Vomit, Stomachache, Stomach burning, Diarrhea, Constipation, 
Blood in the stool

Renal Burning urine, Frequent urination, Bloody urine, Abnormal pain, Testicular mass
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injuries among the workers was 84%. Cuts (67.7%), 
thermal burns (63.7%), scald burns (51%), and falls, slips, 
being injured by a moving object (33.7%) were the lead-
ing causes of work-related injuries among the restaurant 
workers. The highest and lowest prevalence rate of work-
related diseases was related to musculoskeletal disorders 
(70.3%) and kidney and urinary tract diseases (0.7%), 
respectively.

Among work activities, distribution of injured persons 
was significantly higher in cooking processes (51.3%) 
followed by preparation and washing (30%) compared to 
other activities. This finding is consistent with the results 
of study of Jeong et al. (2015) conducted in South Korean 
restaurants where cooking (55.4%) and food preparation 
(38.4%) was the most common cause of occupational 
accidents [1]. This may be along with such risk factors 
as exposure to hot processes (hot grease and steam), 
handling knives and sharp blades, walking on slippery 
floors, and contact with hot dishes during washing and 
preparation activities. 

As demonstrated in Figure 2, cuts, thermal burns, 
scald burns, and falls/slips were the most prevalent 
work-related injuries in the studied restaurant workers, 
respectively. The results of a study by Tsai et al. (2009), in 
which cuts were the most common incidents occurring to 
Chinese restaurant workers in the US, was also in line with 
our study results. Apart from the type of restaurant and 
type of work, the most frequent cause of these cuts was 
using knife and broken glass objects [20]. In this study, 

the use of knives and meat grinders was the most cause of 
cuts and lacerations, according the workers’ statements. 
However, only 19.3% of them used to wear protective 
gloves. Burns were the second leading cause of work-
related injuries caused by working in warm environments, 
handling hot dishes, and exposure to hot grease and hot 
water, which is consistent with the study results of Tsai et 
al. [20] Uneven walking surface and inadvertent contact 
with objects were the most causes of slipping accidents, 
according to the participants’ statements.

In this study, the prevalence of work-related injuries for 
people with less than five years of work experience was 
significantly higher. This finding is consistent with those 
of other studies conducted in Japanese, South Korean, 
and Chinese restaurants [1, 21]. Quick career change 
and short-term employment in restaurants make young 
workers unable to identify and control the workplace. On 
the other hand, in this industry, workers are rarely pro-
vided with occupational safety and health guidelines. As 
shown in Table 3, only 26.3% of the studied restaurant 
workers have been hired officially as permanent workers 
and 73.7% work in restaurants as casual workers with lit-
tle work experience. Moreover, 40% of the subjects stated 
that they had not been trained regarding the principles of 
occupational safety and health.

In this study, low back pain (57%) was the most 
prevalent musculoskeletal complaint reported by the 
subjects. This is consistent with some of the studies 
conducted in other countries including those by Tomita 

Figure 2: The prevalence of work-related injuries in the studied restaurant workers.

Figure 3: The prevalence of work-related injuries in various parts of the body in the studied restaurants workers.
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Table 2: Four demographic characteristics of restaurant workers and the association between the prevalence of work-
related injuries and musculoskeletal disorders (n = 300).

 Dependent variables Work-related injuries Musculoskeletal disorders

Number (percent) P* Number (percent P*Independent variables/number(percent) 

Age (year) Under 20 11 (3.7%) 7 (2.3%) 0.085 1 (0.3%) <0.001**

21–30 116 (38.7%) 93 (31%) 69 (39%)

31–40 99 (33%) 88 (29.3%) 77 (25.7%)

41–50 46 (15.3%) 38 (32.7%) 39 (33%)

Over 50 28 (9.3%) 26 (8.7%) 25 (8.3%)

Work experience 
(year)

1–5 108 (36%) 82 (27.3%) 0.012** 59 (19.7%) <0.001**

6–10 76 (25.3%) 63 (21%) 55 (18.3%)

11–15 61 (20.3%) 55 (18.3%) 50 (16.7%)

16–20 27 (9%) 24 (8%) 22 (7.3%)

More than 20 28 (9.3%) 28 (9.3%) 25 (8.3%)

Restaurant size 
(number of meals 
per day)

Small (<150 meals) 29 (9.7%) 25 (8.3%) 0.08 21 (7%) 0.909

Medium (150–500 meals) 117 (39%) 102 (34%) 81 (27%)

Large (500–1500 meals) 36 (12%) 25 (8.3%) 27 (9%)

Very large (>1500 meals) 118 (39.3%) 100 (33.3%) 82 (27.3%)

Number of  
workers

1–5 71 (23.7%) 61 (21.3%) 0.14 44 (14.7%) 0.281

6–10 80 (26.7%) 72 (24%) 59 (19.7%)

11–20 23 (7.7%) 19 (6.3%) 20 (6.7%)

21–30 25 (8.3%) 24 (8%) 18 (6%)

31–50 43 (14.3%) 31 (10.3%) 27 (9%)

51–70 27 (9%) 18 (6%) 20 (6.7%)

More than 70 31 (10.3%) 27 (9%) 23 (7.7%)

* Pearson Chi – Square.
** P < 0.05 and had a significance difference.

Table 3: Three demographic characteristics of restaurant workers and the association between the prevalence of work-
related injuries and musculoskeletal disorders (n = 300).

Dependent variables Work-related injuries Musculoskeletal disorders

Independent variables/number(percent) Number (percent) P* Number (percent) P*

Job title (job activities) Chef (cooking) 161 (53.7%) 154 (51.3%) <0.001** 121 (40.3%) 0.057

Kitchen workers 
(preparation, washing 
and cleaning)

98 (32.7%) 90 (30%) 0.011** 74 (24.7%) 0.181

Delivery, warehousing 19 (6.3%) 6 (2%) 0.091 8 (2.6%) 0.99

Waiter 22 (7.3%) 16 (5.3%) 0.347 19 (6.3%) 0.62

Level of education Uneducated 10 (3.3%) 8 (2.7%) 0.821 7 (2.3%) 0.38

Primary 43 (14.3%) 36 (12%) 32 (10.7%)

Diploma 214 (71.3%) 172 (60.7%) 153 (51%)

Academic 33 (11%) 26 (8.7%) 19 (6.3%)

Type of employment 
(contract type)

Temporary 221 (73.7%) 185 (61.7%) 0.969 121 (43.7%) 0.542

Permanent 79 (26.3%) 67 (22.4%) 58 (19.3%)

* Pearson Chi – Square.
** P < 0.05 and had a significance difference.
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et al. [22], Nagasu et al. [23] in Japan, and Chyuan et al. 
[24] in China. However, in the studies of Ihlebaek et al. 
[25] in Norway, Haukka et al. [26] in Finland, and Shiue 
et al. [27] in Chinese restaurants, shoulder pain and neck 
pain have been reported as the most common musculo-
skeletal disorders among restaurant workers, respectively. 
In general, the high prevalence of musculoskeletal disor-
ders among restaurant workers has been attributed to the 
nature of work activities, inappropriate posture at work, 
long standing hours and carrying (manual materials han-
dling) [12, 22, 26]. In this study, 93.3% of the subjects com-
plained about prolonged standing and 98% stated that 
they, sometimes or always, had an inappropriate posture 
at work. Differences in the prevalence of musculoskeletal 
disorders in different countries can be attributed to differ-
ent work processes and duties in various restaurants and 
countries as well as their effects on the body posture and 
stress experienced by the workers. For example, in a study 
conducted in restaurants with Western and Chinese foods, 
the highest prevalence rate of musculoskeletal disorders 
was found for low back (63.3%) and shoulders (62.3%), 
respectively [12]. 

In our study, the prevalence of musculoskeletal 
disorders was significantly correlated with the age 
and work experience of restaurants workers (Table 2). 
Contradictory results have been reported in studies inves-
tigating the effect of age and work experience on the 
prevalence of musculoskeletal disorders among restaurant 
workers. Some studies reported age and work experience 
as the risk factors for musculoskeletal disorders [28–29], 
while in other studies, musculoskeletal disorders were not 

significantly associated with age and work experience [23, 
30–31]. For example, according to Tomita et al. (2010), the 
prevalence of musculoskeletal disorders increased with 
increasing age among seafood processing factory workers 
[32]; however, in the study conducted on restaurant cooks 
in 2013, the prevalence of musculoskeletal disorders was 
not significantly associated with age and work experience 
[22]. The author attributed this to healthy worker effect. 
Miranda et al. have reported that the prevalence of 
musculoskeletal disorders increased after the age of 40 
because of loss of muscular strength and the long-term 
effect of inappropriate postures at work [29]. 

According to the results of the present study, a 
significant prevalence of numbness and tingling in the 
extremities, especially in fingers, was reported in restau-
rant workers. This may be due to applying more force to 
prevent slipping knife while cutting, as well as repetitive 
motion and sustained static hand posture during cutting 
process [20]. In this study, 94.3% of the studied restaurant 
workers reported to have always or sometimes improper 
grip and discomfort in their fingers. 

In this study, 44% of the restaurant workers reported 
suffering from headache, consistent with the studies con-
ducted in Hong Kong and Portugal restaurant workers 
[12, 33].

Factors such as food allergens, marine food toxins, 
disinfectants, and environmental factors, including 
heat stress and smoke, have been reported as the most 
important causes of headache among restaurant work-
ers [34]. In this study, 66% and 94.4% of the subjects had 
sometimes or always been in contact with disinfectants 

Figure 4: The prevalence of work-related injuries and illnesses in the studied restaurant workers.

Figure 5: The prevalence of musculoskeletal disorders in the studied restaurant workers.
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and excessive heat, respectively. Moreover, 95% of the 
subjects had sometimes or always been exposed to smoke 
owing to various cooking processes such as barbecue, 
which increases the risk of carbon monoxide poisoning-
induced cardio-myopathy from charcoal and leads to 
chronic headaches among restaurant workers [35].

In this study, 29% of the restaurant workers suffered 
from symptoms of eye disorders. Irritated (itching 
and burning) eyes, blurry vision, and eye fatigue were 
common symptoms reported in this study. The smoke of 
baking processes, high temperature and humidity, the use 
of spices, dust, the use of chemicals and detergents, and 
inappropriate lighting in some parts of the kitchen were 
the factors causing eye diseases reported by participants 
in the present study. However, only one out of the 300 
subjects wore protective eyewear when using detergents. 
In a study conducted by Oliver et al. in UK catering staff, 
about 40 percent of the cooks reported eye discomfort, 
which is higher than this study. This difference is probably 
because of the use of incorrect type of lamps to electric fly 
killers and other devices that incorporate UV lamps which 
are not extensively used in the studied restaurants [36].

Studies have shown that working in restaurants has 
increased the risk of skin and hair disorders due to pro-
longed exposure to irritants (such as water and high tem-
peratures) and allergenic factors (such as citrus fruits, 
spices, protein substances, and chemicals) [20, 37]. In 
this study, the prevalence rate of work-related skin dis-
eases in restaurants was 24.7%. Hair loss and itchy, dry, 
and cracking skin were reported as the most common 
symptoms. In a study by Gleeson et al., the prevalence rate 
of skin disorders in Irish restaurants was 15% [37], and 
according to Oliver et al., the prevalence rate of skin dis-
eases in UK catering staff was reported to be 24% [36]. In 
our study, the prevalence of skin diseases was significantly 
associated with washing and cleaning works. High con-
tact with detergents and disinfectants was the main cause 
of dermatitis in these workers. Skin cuts and scratches 
also increase the prevalence of fungal infections which 
are considered as biologic hazards because of too much 
humidity in restaurant kitchens. Contact with chemicals 
can be avoided by wearing protective gloves. However, 
only 19.3% of the studied restaurant workers used to wear 
gloves during their work.

In the present study, 24.7% of the restaurant work-
ers reported psychological problems such as aggres-
sion and anxiety. High emotional demands in work with 
customers; shift work, night work, high work pace, long 
working hours, low control, low job security, and prob-
lems with coordination of work and family cause many 
mental health problems among restaurant workers [3, 
38–39]. Petree et al. (2012) showed that prevalence of 
psychological problems, including aggression and anxiety, 
was more frequent among restaurant workers who work 
long hours [38]. In this study, 69% of the studied restau-
rant workers worked long hours (more than 8 hours) and 
52% were shift workers. 

The prevalence rate of gastrointestinal diseases was 
21.3% in the studied restaurant workers. Anorexia 
and heartburn were the most common symptoms of 

gastrointestinal diseases. Restaurant workers often eat 
their meals in the restaurant when there are few clients, 
not at the normal meal time. Moreover, along with the 
continuous access to food, they are constantly eating, and 
irregular eating habit is one of the main causes of diges-
tive problems, especially anorexia [20].

In this study, the prevalence rate of respiratory problems 
was 19.7% among restaurant workers, which included 
dyspnea, wheezing, sputum, and cough. This finding is 
consistent with the results of other studies, including 
Juntarawijit et al. [2] and Adewole et al. [40], on restau-
rant workers in Thailand and Nigeria, respectively. The 
most important cause of respiratory problems among res-
taurant workers can be cooking fumes and the presence of 
organic compounds such as formaldehyde, acrolein, and 
Total Organic Compounds (TVOCs) as well as suspended 
particulates in the air inside restaurants [41].

There were some limitations in this study that should 
be taken into consideration when interpreting the results. 
The cross-sectional design of the study and the subjective 
nature or self-reporting of the collected data may not allow 
actual causative conclusions to be made. Furthermore, 
since the current research was conducted using a ques-
tionnaire for the last 12 months, recall error may have 
affected the results obtained. In addition, detailed infor-
mation on the extent of injuries or damage of accident 
was not available in the source documents to ensure the 
answers.

Conclusion
The results of this study indicated a high prevalence of 
work-related injuries (84%) and musculoskeletal disorders 
(70%) among restaurant workers. Therefore, preventive 
measures and polices, through providing occupational 
health and safety services including trainings, personal 
protective equipment, and health examinations, should be 
directed to restaurants and catering industry in Iran. Fur-
ther research is necessary to more accurately determine 
the incidence, nature and leading causes of work-related 
injury and diseases in the catering industry in Iran. This 
would help the authorities in planning and implementing 
an effective health and safety management system.

Competing Interests
The authors have no competing interests to declare.

Author Contribution
MJ managed and planned the project. MS and AZ analyzed 
the data and made the preliminary information in a state 
of measurable and AZ was a major contributor in writing 
the manuscript. SH as a statistician, re-checked statistical 
analysis and fixed all the bugs. NK and FE collected the 
data in the field. All authors read and approved the final 
manuscript.

References
	 1.	Jeong BY. Cooking processes and occupational 

accidents in commercial restaurant kitchens. 
Safety Science. 2015; 80: 87–93. DOI: https://doi.
org/10.1016/j.ssci.2015.07.014

https://doi.org/10.1016/j.ssci.2015.07.014
https://doi.org/10.1016/j.ssci.2015.07.014


Jahangiri et al: Work-Related Diseases in Restaurant WorkersArt. 68, page 8 of 9

	 2.	Juntarawijit C and Juntarawijit Y. Cooking smoke 
and respiratory symptoms of restaurant workers in 
Thailand. BMC Pulmonary Medicine. 2017; 17(1): 41. 
DOI: https://doi.org/10.1186/s12890-017-0385-7

	 3.	Hannerz H, Tüchsen F and Kristensen TS. Hos-
pitalizations among employees in the Danish hotel 
and restaurant industry. The European Journal of 
Public Health. 2002; 12(3): 192–7. DOI: https://doi.
org/10.1186/s12890-017-0385-7

	 4.	Vilelmine C. Covariates of occupational accident 
occurrence in the restaurant sector in Greece: The 
case of the restaurants in the Piraeus municipality. 
Health Science Journal. 2011; 5(3).

	 5.	Andersen A, Barlow L, Engeland A, Kjærheim 
K, Lynge E and Pukkala E. Work-related cancer in 
the Nordic countries. Scandinavian Journal of Work, 
Environment & Health. 1999; 1–114.

	 6.	Wu-Williams A, Dai X, Blot W, et al. Lung cancer 
among women in north-east China. British Journal 
of Cancer. 1990; 62(6): 982–7. DOI: https://doi.
org/10.1038/bjc.1990.421

	 7.	Siegel M. Involuntary smoking in the restaurant 
workplace: A review of employee exposure and health 
effects. Jama. 1993; 270(4): 490–3. DOI: https://
doi.org/10.1001/jama.1993.03510040094036

	 8.	Martin W. Registrar General’s decennial 
supplement, England and Wales, 1951, area 
mortality. Journal of Royal Statistical Society. 
1958; 121(3): 367–368. DOI: https://doi.
org/10.2307/2342922

	 9.	Williams RM and Westmorland M. Perspectives 
on workplace disability management: A review of 
the literature. Work. 2002; 19(1): 87–93.

	 10.	Stewart WF, Ricci JA, Chee E, Morganstein D 
and Lipton R. Lost productive time and cost due 
to common pain conditions in the US workforce. 
Jama. 2003; 290(18): 2443–54. DOI: https://doi.
org/10.1001/jama.290.18.2443

	 11.	Colombini D and Occhipinti E. Preventing upper 
limb work-related musculoskeletal disorders (UL-
WMSDS): New approaches in job (re) design and 
current trends in standardization. Applied Ergo-
nomics. 2006; 37(4): 441–50. DOI: https://doi.
org/10.1016/j.apergo.2006.04.008

	 12.	Occupational Safety and Health Council. 
Final Report on The Study of Work-related 
Musculoskeletal Disorders in Catering Industry in 
Hong Kong. 2011.

	 13.	Alexander BH, Franklin GM and Fulton-Kehoe 
D. Comparison of fatal and severe nonfatal trau-
matic work‐related injuries in Washington state. 
American Journal of Industrial Medicine. 1999; 
36(2): 317–25. DOI: https://doi.org/10.1016/j.
apergo.2006.04.008

	 14.	Hayes-Lundy C, Ward RS, Saffle JR, Reddy R, 
Warden GD and Schnebly WA. Grease burns at 
fast-food restaurants: Adolescents at risk. Journal 
of Burn Care & Research. 1991; 12(2): 203–8. DOI: 
https://doi.org/10.1097/00004630-199103000-0 
0023

	 15.	Eisner MD, Smith AK and Blanc PD. Bartenders’ 
respiratory health after establishment of smoke-free 
bars and taverns. Jama. 1998; 280(22): 1909–14. 
DOI: https://doi.org/10.1001/jama.280.22.1909

	 16.	Hammond SK. Exposure of US workers to 
environmental tobacco smoke. Environmental 
Health Perspectives. 1999; 107(Suppl 2): 329. DOI: 
https://doi.org/10.1289/ehp.99107s2329

	 17.	Tüchsen F and Hannerz H. Social and occu-
pational differences in chronic obstructive 
lung disease in Denmark 1981–1993. American 
Journal of Industrial Medicine. 2000; 37(3): 
300–6. DOI: https://doi.org/10.1002/(SICI)1097-
0274(200003)37:3<300::AID-AJIM9>3.0.CO;2-V

	 18.	Huang Y-H, Verma SK, Chang W-R, et al. 
Supervisor vs. employee safety perceptions and 
association with future injury in US limited-service 
restaurant workers. Accident Analysis & Prevention. 
2012; 47: 45–51. DOI: https://doi.org/10.1016/j.
aap.2011.11.023

	 19.	Malakoutikhah M, Sepidarkish M, Sarsangi V 
and Zakerian SA. Work-family conflict and muscu-
loskeletal disorders among wait staff—results from 
touristic city Isfahan, Iran. Annals of Musculoskeletal 
Medicine. 2018; 2(1): 17–22.

	 20.	Tsai JH-C. Chinese immigrant restaurant 
workers’ injury and illness experiences. Archives 
of Environmental & Occupational Health. 2009; 
64(2): 107–14. DOI: https://doi.org/10.3200/
AEOH.64.2.107-114

	 21.	Jeong BY and Shin DS. Characteristics of occupa-
tional accidents in Korean, Chinese, Japanese, and 
Western Cuisine restaurants. Human Factors and 
Ergonomics in Manufacturing & Service Industries. 
2016; 26(3): 316–22. DOI: https://doi.org/10.1002/
hfm.20647

	 22.	Tomita S, Muto T, Matsuzuki H, et al. Risk fac-
tors for frequent work-related burn and cut 
injuries and low back pain among commercial 
kitchen workers in Japan. Industrial Health. 2013; 
51(3): 297–306. DOI: https://doi.org/10.2486/
indhealth.2012-0134

	 23.	Nagasu M, Sakai K, Ito A, et al. Prevalence and 
risk factors for low back pain among professional 
cooks working in school lunch services. BMC 
Public Health. 2007; 7(1): 171. DOI: https://doi.
org/10.1186/1471-2458-7-171

	 24.	Chyuan J-YA, Du C-L, Yeh W-Y and Li C-Y. 
Musculoskeletal disorders in hotel restaurant 
workers. Occupational Medicine. 2004; 54(1): 55–7. 
DOI: https://doi.org/10.1093/occmed/kqg108

	 25.	 Ihlebæk C, Eriksen HR and Ursin H. 
Prevalence of subjective health complaints 
(SHC) in Norway. Scandinavian Journal of Social 
Medicine. 2002; 30(1): 20–9. DOI: https://doi.
org/10.1080/140349401753481547

	 26.	Haukka E, Leino-Arjas P, Solovieva S, Ranta R, 
Viikari-Juntura E and Riihimäki H. Co-occurrence 
of musculoskeletal pain among female kitchen 
workers. International Archives of Occupational and 

https://doi.org/10.1186/s12890-017-0385-7
https://doi.org/10.1186/s12890-017-0385-7
https://doi.org/10.1186/s12890-017-0385-7
https://doi.org/10.1038/bjc.1990.421
https://doi.org/10.1038/bjc.1990.421
https://doi.org/10.1001/jama.1993.03510040094036
https://doi.org/10.1001/jama.1993.03510040094036
https://doi.org/10.2307/2342922
https://doi.org/10.2307/2342922
https://doi.org/10.1001/jama.290.18.2443
https://doi.org/10.1001/jama.290.18.2443
https://doi.org/10.1016/j.apergo.2006.04.008
https://doi.org/10.1016/j.apergo.2006.04.008
https://doi.org/10.1016/j.apergo.2006.04.008
https://doi.org/10.1016/j.apergo.2006.04.008
https://doi.org/10.1097/00004630-199103000-00023
https://doi.org/10.1097/00004630-199103000-00023
https://doi.org/10.1001/jama.280.22.1909
https://doi.org/10.1289/ehp.99107s2329
https://doi.org/10.1002/(SICI)1097-0274(200003)37:3<300::AID-AJIM9>3.0.CO;2-V
https://doi.org/10.1002/(SICI)1097-0274(200003)37:3<300::AID-AJIM9>3.0.CO;2-V
https://doi.org/10.1016/j.aap.2011.11.023
https://doi.org/10.1016/j.aap.2011.11.023
https://doi.org/10.3200/AEOH.64.2.107-114
https://doi.org/10.3200/AEOH.64.2.107-114
https://doi.org/10.1002/hfm.20647
https://doi.org/10.1002/hfm.20647
https://doi.org/10.2486/indhealth.2012-0134
https://doi.org/10.2486/indhealth.2012-0134
https://doi.org/10.1186/1471-2458-7-171
https://doi.org/10.1186/1471-2458-7-171
https://doi.org/10.1093/occmed/kqg108
https://doi.org/10.1080/140349401753481547
https://doi.org/10.1080/140349401753481547


Jahangiri et al: Work-Related Diseases in Restaurant Workers Art. 68, page 9 of 9

Environmental Health. 2006; 80(2): 141–8. DOI: 
https://doi.org/10.1007/s00420-006-0113-8

	 27.	Shiue H-S, Lu C-W, Chen C-J, et al. Musculoskeletal 
disorder among 52,261 Chinese restaurant cooks 
cohort: Result from the National Health Insurance 
Data. Journal of Occupational Health. 2008; 50(2): 
163–8. DOI: https://doi.org/10.1539/joh.L7093

	 28.	Lötters F, Burdorf A, Kuiper J and Miedema H. 
Model for the work-relatedness of low-back pain. 
Scandinavian Journal of Work, Environment, & Health. 
2003: 431–40. DOI: https://doi.org/10.5271/
sjweh.749

	 29.	Miranda H, Viikari-Juntura E, Punnett L and 
Riihimäki H. Occupational loading, health 
behavior, and sleep disturbance as predictors 
of low-back pain. Scandinavian Journal of Work, 
Environment, & Health. 2008: 411–9. DOI: https://
doi.org/10.5271/sjweh.1290

	 30.	Horneij EL, Jensen IB, Holmström EB and 
Ekdahl C. Sick leave among home-care personnel: 
A longitudinal study of risk factors. BMC 
Musculoskeletal Disorders. 2004; 5(1): 38. DOI: 
https://doi.org/10.1186/1471-2474-5-38

	 31.	Peng Y-Y, Huang L-P and Liu G-E, et al. Review of 
Chinese Journal of Traumatology in the year 2016. 
Chinese Journal of Traumatology = Zhonghua Chuang 
Shang Za Zhi. 2017; 20(1): 18–9. DOI: https://doi.
org/10.1016/j.cjtee.2017.01.001

	 32.	Tomita S, Arphorn S, Muto T, Koetkhlai K, Naing 
SS and Chaikittiporn C. Prevalence and risk fac-
tors of low back pain among Thai and Myanmar 
migrant seafood processing factory workers in 
Samut Sakorn Province, Thailand. Industrial Health. 
2010; 48(3): 283–91. DOI: https://doi.org/10.2486/
indhealth.48.283

	 33.	Madureira J, Mendes A, Almeida S and Teixeira 
JP. Positive impact of the Portuguese smoking 
law on respiratory health of restaurant workers. 
Journal of Toxicology and Environmental Health, 
Part A. 2012; 75(13–15): 776–87. DOI: https://doi.
org/10.1080/15287394.2012.689943

	 34.	Settipane GA. The restaurant syndromes. 
New England and Regional Allergy Proceed-
ings. 1987; 8(1): 39–46. DOI: https://doi.
org/10.2500/108854187779045330

	 35.	Kim H-J, Chung YK, Kwak KM, et al. Carbon 
monoxide poisoning-induced cardiomyopathy from 
charcoal at a barbecue restaurant: A case report. 
Annals of Occupational and Environmental Medicine. 
2015; 27(1): 13. DOI: https://doi.org/10.1186/
s40557-015-0063-2

	 36.	Oliver H, Moseley H, Ferguson J and Forsyth 
A. Clustered outbreak of skin and eye complaints 
among catering staff. Occupational Medicine. 2005; 
55(2): 149–53. DOI: https://doi.org/10.1093/
occmed/kqi021

	 37.	Gleeson D. Health and safety in the catering indus-
try. Occupational Medicine. 2001; 51(6): 385–91. 
DOI: https://doi.org/10.1093/occmed/51.6.385

	 38.	Petree RD, Broome KM and Bennett JB. 
Exploring and reducing stress in young restaurant 
workers: Results of a randomized field trial. 
American Journal of Health Promotion. 2012; 
26(4): 217–24. DOI: https://doi.org/10.4278/
ajhp.091001-QUAN-321

	 39.	Cho JJ, Kim JY, Chang SJ, et al. Occupational stress 
and depression in Korean employees. International 
Archives of Occupational and Environmental Health. 
2008; 82(1): 47–57. DOI: https://doi.org/10.1007/
s00420-008-0306-4

	 40.	Adewole O and Desalu O. Respiratory symptoms 
and lung function patterns in workers exposed 
to wood smoke and cooking oil fumes (mai suya) 
in Nigeria. Annals of Medical and Health Sciences 
Research. 2013; 3(1): 38–42. DOI: https://doi.
org/10.4103/2141-9248.109475

	 41.	Neghab M, Delikhoon M, Baghani AN and 
Hassanzadeh J. Exposure to cooking fumes and 
acute reversible decrement in lung functional capac-
ity. The International Journal of Occupational and 
Environmental Medicine. 2017 Oct; 8(4): 207–16. 
DOI: https://doi.org/10.15171/ijoem.2017.1100

How to cite this article: Jahangiri M, Eskandari F, Karimi N, Hasanipour S, Shakerian M and Zare A. Self-Reported, Work-Related 
Injuries and Illnesses Among Restaurant Workers in Shiraz City, South of Iran. Annals of Global Health. 2019; 85(1): 68, 1–9. 
DOI: https://doi.org/10.5334/aogh.2440

Published: 10 May 2019

Copyright: © 2019 The Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution 
4.0 International License (CC-BY 4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the 
original author and source are credited. See http://creativecommons.org/licenses/by/4.0/.

Annals of Global Health is a peer-reviewed open access journal published by Ubiquity Press. OPEN ACCESS 

https://doi.org/10.1007/s00420-006-0113-8
https://doi.org/10.1539/joh.L7093
https://doi.org/10.5271/sjweh.749
https://doi.org/10.5271/sjweh.749
https://doi.org/10.5271/sjweh.1290
https://doi.org/10.5271/sjweh.1290
https://doi.org/10.1186/1471-2474-5-38
https://doi.org/10.1016/j.cjtee.2017.01.001
https://doi.org/10.1016/j.cjtee.2017.01.001
https://doi.org/10.2486/indhealth.48.283
https://doi.org/10.2486/indhealth.48.283
https://doi.org/10.1080/15287394.2012.689943
https://doi.org/10.1080/15287394.2012.689943
https://doi.org/10.2500/108854187779045330
https://doi.org/10.2500/108854187779045330
https://doi.org/10.1186/s40557-015-0063-2
https://doi.org/10.1186/s40557-015-0063-2
https://doi.org/10.1093/occmed/kqi021
https://doi.org/10.1093/occmed/kqi021
https://doi.org/10.1093/occmed/51.6.385
https://doi.org/10.4278/ajhp.091001-QUAN-321
https://doi.org/10.4278/ajhp.091001-QUAN-321
https://doi.org/10.1007/s00420-008-0306-4
https://doi.org/10.1007/s00420-008-0306-4
https://doi.org/10.4103/2141-9248.109475
https://doi.org/10.4103/2141-9248.109475
https://doi.org/10.15171/ijoem.2017.1100
https://doi.org/10.5334/aogh.2440
http://creativecommons.org/licenses/by/4.0/

	Introduction 
	Materials and Methods 
	Design and Samples 
	Data Analysis 

	Results 
	Demographic Information 
	The Prevalence of Work-related Injuries  
	Prevalence of Work-related Diseases 

	Discussion
	Conclusion 
	Competing Interests 
	Author Contribution 
	References 
	Figure 1
	Figure 2
	Figure 3
	Figure 4
	Figure 5
	Table 1
	Table 2
	Table 3

