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Abstract: To clarify the correlation between kitchen work-related burns and cuts and job stress, a 
self-administered questionnaire survey was conducted involving 991 kitchen workers among 126 
kitchen facilities. The demographics, condition of burns and cuts, job stress with the Brief Job 
Stress Questionnaire (BJSQ), health condition, and work-related and environmental factors were 
surveyed. Multiple logistic regression models and trend tests were used according to quartiles (Q1, 
Q2, Q3, and Q4) of each sub-scale BJSQ. After adjustment for potential confounding variables, 
burns/cuts were associated with a higher score category (Q4) of job demands (OR: 2.56, 95% CI: 
1.10–6.02/OR: 2.72, 95% CI: 1.30–5.69), psychological stress (OR: 4.49, 95% CI: 2.05–9.81/OR: 
3.52, 95% CI: 1.84–6.72), and physical stress (OR: 2.41, 95% CI: 1.20–4.98/OR 2.16, 95% CI: 
1.16–4.01). The ORs of the burn/cut injures increased from Q1 to Q4 with job demands (p for trend 
= 0.045/0.003), psychological stress (p for trend<0.001/0.001), and physical stress (p for trend = 
0.006/0.005), respectively. These findings suggest that kitchen work-related burns and cuts are more 
likely to be correlated with job stress, and the higher the job stress score, the higher the frequency 
of burns and cuts among kitchen workers.
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Introduction

Health and safety are priority issues in occupational 
health worldwide. According to the World Health Orga-
nization1), 100 million workers are injured and 200,000 
die each year in occupational accidents. Food service 
industries including restaurant, hospital, and school can-
teen kitchens are important areas of employment in the 

world2–4). In Japan, there are an estimated approximately 
2.6 million kitchen workers, that accounting for 4.1% of 
the entire employees5).

Kitchen work has been reported to involve a marked 
workload, poor environment, and high risks of work-relat-
ed diseases and injuries for cooks and food service work-
ers3, 6, 7). Previous studies reported that kitchen worker had 
a high prevalence of musculoskeletal disorders8–10), skin 
diseases11, 12), and slipping13, 14). Furthermore, many stud-
ies reported a high risk of kitchen work-related burns or 
cuts among kitchen workers in many countries, such as in 
the US15–17), Finland18), Ireland2), Canada3), Singapore4), 
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India14), and Japan19). In addition, burns injury led to lost 
working time and public expenses3, 13).

Regarding the causes of burns, personal factors (males, 
younger, less job experience), work-related factors 
(night-shift work), and environmental factors were report-
ed15, 16, 19). The ergonomics, equipment, and devices were 
considered in some previous studies18). Riina reported that 
protective garments could reduce the incidence of thermal 
injuries20). Risk of work-related injuries including cuts and 
open wounds were higher in younger males21), and causes 
of cuts other than from knives were not reported14, 18).

Non-fatal occupational injuries were reportedly with a 
large workload, cognitive demands, a marked stress reac-
tion, and low level of job control22–25), but these studies 
did not refer to burns or cuts during kitchen work. With 
regard to the association between kitchen work and job 
stress, the prevalence of low back pain and epicondylitis 
was investigated26, 27). However, no study discussed the 
association between kitchen work-related burns and cuts 
and job stress in kitchen workers. Our hypothesis in this 
study was that more burns and cuts occur in kitchen work-
ers with a higher job stress.

The purpose of this study was to clarify the correlations 
between the work-related burns and cuts and job demands, 
and physical and psychological stress among kitchen 
workers.

Methods

Subjects and study design
The subjects in this study were 991 workers aged from 

17 to 68 yr old in 126 kitchen facilities, which included 
103 primary schools (578 workers, 58.3%), 17 hospitals 
(343 workers, 34.6%), and 6 restaurants (70 workers, 
7.1%) in central Japan. The 126 kitchen facilities were 
recruited from a list that they were compiled by occupa-
tional doctors and researchers of this study, as previously 
reported19, 30). All the schools were public schools, and 81 
of them were located in the Chubu region, while 22 were 
located in the Tokyo metropolitan area. The number of 
kitchen workers varied from 2 to 20 in each school. The 
principal task of these workers was to provide lunches 
for all pupils 5 d a week. The 11 hospitals were regional 
hub, university and affiliated hospitals. The six nursing 
homes were related institutes. Nine out of the 11 hospitals 
were located in the Tokyo metropolitan area, and the 
others were in Shikoku and Tohoku regions. The number 
of workers varied from 10 to 60 in each hospital. Five 
nursing homes were located in the Chubu region, and the 

remaining one was in the Tokyo metropolitan area. Five to 
nine workers worked in each nursing home. Kitchen work-
ers in these institutions provided breakfast, lunch, and din-
ner for all residents. The six restaurants were located in the 
Tokyo metropolitan area. The number of workers in the 
restaurants varied from 7 to 20. All restaurants were open 
until midnight and two of them were open 24 h. Kitchen 
workers in these restaurants provided meals at irregular 
times. A cross-sectional study was conducted involving a 
self-administered, anonymous questionnaire distributed to 
all employees during August to November 2006.

The protocol of this study was approved by the Ethics 
Committee of Dokkyo Medical University. All subjects 
were fully informed of the purpose of the study, and then 
gave written informed consent.

Personal questionnaire
1. Demographic and work-related items: The items in 

the personal questionnaire survey included the age, gender, 
height, weight, years working in a kitchen, working hours 
per day, working system, shift, and types of main job. Per-
sonal health conditions were assessed with the question: 
“do you have finger deformation, pain of the lower back, 
arthralgia, or hand dermatitis requiring medication?” The 
body mass index (BMI) was calculated as the body weight 
(kg) divided by the square of the height (m2). There were 
809 responders, and the response rate was 81.6%. Of the 
809 responders, those with missing values on the gender, 
age, burns, cuts, and job stress were excluded, and 740 (570 
females and 170 males) kitchen workers were identified as 
the subjects, with an effective response rate of 74.7%.

2. Burns and cuts assessment: The information on burns 
and cuts was collected from self-reported questionnaire 
of subjects. The two questions and possible response 
categories were as follows: 1) have you experienced any 
burns during kitchen work in the last year? (≤5 times/>5, 
≤10 times/>10, ≤20 times/>20 times). 2) Have you expe-
rienced any cuts during kitchen work in the last year? (≤5 
times/>5, ≤10 times/>10, ≤20 times/>20 times). For the 
burns (+) and cuts (+) those who were injured six times 
or more in the last year were the frequent group, and they 
were used to analyze the correlation between each factor 
and injuries according to Tomita’s study19).

3. Job stress assessment: The Brief Job Stress Ques-
tionnaire (BJSQ), a 57-item multidimensional job stress 
questionnaire, was used to measure job demand (7 items), 
job control (3 items), human relationship (3 items), fitness 
of work (3 items), working environment (1 item), physical 
(11 items), psychological (18 items) stress, social support 
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Table 1.   Characteristics of demographics, health condition, and work-related and environmental factors in kitchen workers

Alla Burns (+)b Burns (–)b
p-valuec

Cuts (+)b Cuts (–)b
p-valuec

n (%) n (%) n (%) n (%) n (%)
Personal factors

Gender
Males 170 (23.0) 37 (21.8) 133 (78.2) 0.015 32 (18.8) 138 (81.2) 0.083
Females 570 (77.0) 80 (14.0) 490 (86.0) 144 (25.3) 426 (74.7)

Age, yr
≤35 223 (30.1) 43 (19.3) 180 (80.7) 0.205 61 (27.4) 162 (72.6) 0.313
35–55 414 (55.9) 61 (14.7) 353 (85.3) 91 (22.0) 323 (78.0)
55≤ 103(13.9) 13(12.6) 90 (87.4) 24 (23.3) 79 (76.7)

Health condition
BMI, kg/m2

<25.0 590 (84.5) 94 (15.8) 502 (84.2) 0.364 141 (23.7) 455 (76.3) 0.532
≥25.0 109 (15.5) 21 (19.3) 88 (80.7) 28 (25.7) 81 (74.3)

Finger deformation
Yes 10 (1.4) 2 (20.0) 8 (80.0) 0.715 4 (40.0) 6 (60.0) 0.225
No 730 (98.6) 115 (15.8) 615 (84.2) 172 (23.6) 558 (76.4)

Pain of the lower back
Yes 123 (16.6) 24 (19.5) 99 (80.5) 0.218 38 (30.9) 85 (69.1) 0.043
No 617 (83.4) 93 (15.1) 524 (84.9) 138 (22.4) 479 (77.6)

Other arthralgia
Yes 91 (12.3) 21 (23.1) 70 (76.9) 0.042 31 (34.1) 60 (65.9) 0.014
No 649 (87.7) 96 (14.8) 553 (85.2) 145 (22.3) 504 (77.7)

Dermatitis (hand)
Yes 43 (5.8) 11 (25.6) 32 (74.4) 0.070 15 (34.9) 28 (65.1) 0.078
No 697 (94.2) 106 (15.2) 591 (84.8) 161 (23.1) 536 (76.1)

Work-related factors
Working in a kitchen, yr

≤2 274 (44.6) 53 (19.3) 221 (80.7) 0.115 68 (24.8) 206 (75.2) 0.282
2 to 5 169 (27.5) 20 (11.8) 149 (88.2) 31 (18.3) 138 (81.7)
6≤ 171 (27.9) 30 (17.5) 141 (82.5) 38 (22.2) 133 (77.8)

Job hours, hr/day

<8 217 (30.0) 32 (14.7) 185 (85.3) 0.097 50 (23.0) 167 (76.2) 0.955
8 423 (58.4) 62 (14.7) 361 (85.3) 102 (24.1) 321 (75.9)
>8 84 (11.6) 20 (23.8) 64 (76.2) 20 (23.8) 64 (76.2)

Working system
Part-time 466 (64.4) 81 (17.4) 385 (82.6) 0.180 114 (24.5) 352 (75.5) 0.630 

Regular 258 (35.6) 35 (13.6) 223 (86.4) 59 (22.9) 199 (77.1)
Shift

Day service 536 (74.8) 87 (16.2) 449 (83.3) 0.542 130 (24.3) 406 (75.7) 0.796
Day shift 165 (23.0) 25 (15.2) 140 (84.8) 37 (22.4) 128 (77.6)
Other 16(2.2) 1 (6.3) 15 (93.8) 3 (18.8) 13 (81.3)

Type of main job
Cooking 343 (46.4) 38 (11.1) 305 (88.9) 0.001 75 (21.9) 268 (78.1) 0.521
Washing up 56 (7.6) 7 (12.5) 49 (87.5) 14 (25.0) 42 (75.0)
Other 341 (46.1) 72 (21.1) 269 (78.9) 87 (25.5) 254 (74.5)

Output, meals/day
<750 391 (52.8) 69 (17.6) 322 (82.4) 0.147 87 (22.3) 304 (77.7) 0.300
750≤ 349 (47.2) 48 (13.8) 301 (86.2) 89 (25.5) 260 (74.5)

Environmental factors
Size of kitchen, m2

200≤ 408 (55.1) 54 (13.2) 354 (86.8) 0.033 99 (24.3) 309 (75.5) 0.733 
<200 332 ( 44.9) 63 (19.0) 269 (81.0) 77 (23.2) 255 (76.8)

Type of floor condition
Dry 427 (60.3) 59 (13.8) 368 (86.2) 0.248 97 (22.7) 330 (77.3) 0.593
Semi-wet 109 (15.4) 18 (16.5) 91 (83.5) 29 (26.6) 80 (73.4)
Wet 172 (24.3) 33 (19.2) 139 (80.8) 44 (25.6) 128 (74.4)

Type of heat
Electric 378 (51.1) 49 (13.0) 329 (87.0) 0.030 89 (23.5) 289 (76.5) 0.876 
Gas 362 (48.9) 68 (18.8) 294 (81.2) 87 (24.0) 275 (76.0)

Type of kitchen
School 393 (53.1) 57 (14.5) 336 (85.5) <0.001 108 (27.5) 285 (72.5) 0.023
Hospital 292 (39.1) 37 (12.7) 255 (87.3) 54 (18.5) 238 (81.5)
Restaurant 55  (7.4) 23 (41.8) 32 (58.2) 14 (25.5) 41 (74.5)

a: Missing values were excluded. 
b: Burns and cuts (+) more than 5 times and (−) less than 5 times in the last year by self-report. 
c: p-value from χ2test.



Y HARUYAMA et al.116

Industrial Health 2014, 52, 113–120

(9 items), and job and family satisfaction (2 items)28). The 
score was calculated for each item, and the categories 
were based on a 4-point Likert scale ranging from “strongly 
disagree”=1 to “strongly agree”=4. A higher score means 
a higher stressor and stress. In this study, the sub-scales 
of job demand, physical stress, and psychological stress 
were assessed. All of these scales have been proven to 
be acceptable with high levels of internal consistency, 
reliability, and factor-based validity with high Cronbach’s 
alpha coefficients (i.e., job demand: 0.70; job control: 0.62; 
psychological stress: 0.88; physical stress: 0.73)29). In this 
study sample, Cronbach’s alpha coefficients of 7-item 
job demands, 11-item physical stress, and 18-item psy-
chological stress were 0.73, 0.85, and 0.92, respectively. 
To clarify whether the degree of job stress was correlated 
with injures, the participants were divided into quartiles 
(Q1, Q2, Q3, and Q4) according to the 25, 50, and 75 
percentiles of job demands and physical and psychological 
stress scores of this study sample.

Environmental questionnaire
The survey on kitchen facilities included: the output of 

meals per day, size and type of kitchen, type of floor state 
(dry, semi-wet, or wet), type of main heat (electric or gas), 
and type of kitchen (school, hospital-affiliated nursing 
homes, and restaurant19, 30). All administrators of the 126 

kitchens answered the questionnaire on kitchen facilities.

Statistical analysis
The variables of the survey were re-categorized ac-

cording to our previous studies19, 30) as follows: age 
(<35/35~55/55≤yr), BMI (<25/25≤kg/m2), years of 
employment (<3/3≤yr), working hours (<8/8/8≤hr), work-
ing system (regular/part-time), shift (day shift/split shift/
other), type of main job (cooking/washing up/other), pro-
duction level (<750/750≤meals per day), size of kitchen 
(<200/200≤m2), and type of floor state (wet/semi-dry/dry).

The Chi-square test was for category variables. Multiple 
logistic regression models (independent variable=burn 
or cut, dependent variables=job stress (job demands or 
physical or psychological stress response), and confound-
ing factors were used. To discuss the correlation between 
burns or cuts and job stress, Model 1 was adjusted for 
gender and age, Model 2 involved personal health factors, 
Model 3 involved work-related factors, Model 4 involved 
kitchen-based environmental factors, and Model 5 was 
adjusted for all factors.

Probability values <0.05 were considered significant. 
The IBM SPSS 19 for Windows (IBM SPSS Inc., Tokyo, 
Japan) was used for all statistical analyses.

Table 2.   Association between burn injuries and job stress using multiple logistic regression models

Sub scales of 
BJSQ

n
No of burns 

(>5 times/year)
%

Model 1 Model 2 Model 3 Model 4 Model 5 p for 
trendOR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Job demands, point
Q1 (<23) 143 17 11.9 1.00 1.00 1.00 1.00 1.00 

0.045
Q2 (≥23, <26) 222 33 14.9 1.33 0.71–2.50 1.31 0.68–2.52 1.52 0.73–3.15 1.62 0.82–3.19 1.63 0.73–3.65
Q3 (≥26, <30) 226 33 14.6 1.37 0.73–2.58 1.32 0.68–2.56 1.38 0.66–2.91 1.61 0.81–3.18 1.50 0.66–3.42
Q4 (≥30) 149 34 22.8 2.43 1.27–4.63 2.34 1.19–4.59 2.46 1.15–5.26 2.84 1.40–5.76 2.56 1.10–6.02

Psychological stress, point
Q1 (<11) 162 15 9.3 1.00 1.00 1.00 1.00 1.00 

<0.001
Q2 (≥11, <18) 194 23 11.9 1.29 0.65–2.57 1.21 0.61–2.43 1.17 0.56–2.48 1.77 0.83–3.80 1.60 0.69–3.69
Q3 (≥18, <25) 176 27 15.3 1.75 0.89–3.43 1.59 0.80–3.16 1.54 0.75–3.19 2.62 1.23–5.57 2.39 1.03–5.54
Q4 (≥25) 206 52 25.2 3.27 1.76–6.09 2.93 1.56–5.52 3.24 1.66–6.32 4.72 2.33–9.57 4.49 2.05–9.81

Physical stress, point
Q1 (<4) 175 23 13.1 1.00 1.00 1.00 1.00 1.00 

0.006
Q2 (≥4, <7) 170 21 12.4 1.00 0.53–1.89 0.87 0.51–1.85 0.85 0.42–1.72 1.02 0.51–2.06 0.85 0.39–1.86
Q3 (≥7, <11) 191 26 13.6 1.13 0.61–2.09 0.96 0.51–1.81 1.05 0.54–2.03 1.23 0.64–2.39 1.02 0.49–2.14
Q4 (≥11) 203 47 23.2 2.30 1.31–4.04 2.03 1.12–3.66 1.98 1.06–3.71 2.82 1.53–5.21 2.44 1.20–4.98

Model 1 adjusted for sex and age. Model 2 adjusted for sex, age, and health factors included in bmi, finger deformation, dermatitis, pain of the lower back, 
and other arthralgia. Model 3 adjusted for sex, age, and work-related factors included in experience on kitchen work, working system, job hour, shift, type 
of main job, and output. Model 4 adjusted for sex, age, and environmental factors included in size of kitchen, type of floor condition, type of heat and type 
of kitchen. Model 5 adjusted for sex, age, all health, work-related, and environmental factors.
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Results

In the total of 740 kitchen workers, the frequencies of 
four categories were 84.2, 12.4, 2.6, and 0.8% for burns, 
and 76.2, 17.2, 4.6, and 2.0% for cuts, respectively. To-
gether with 2–4 categories, 117 (15.8%) kitchen workers 
had experienced burns (more than 5 times) and 176 (23.8%) 
had experienced cuts (more than 5 times) in the last year.

Table 1 presents the demographic characteristics, 
personal health conditions, and work-related and environ-
mental factors between those with higher and lower burn 
and cut rates in kitchen workers. Kitchen workers who had 
higher burn rates showed correlations with gender, hand 
dermatitis, arthralgia which excluded lower back pain, size 
of kitchen, type of heat, working hours, type of main job, 
and type of kitchen. Kitchen workers who had higher cut 
rates showed some differences (p<0.1) between genders, 
hand dermatitis, arthralgia which excluded lower back 
pain, and pain of the lower back, and type of kitchen.

The workers who had burns (+) from Q1 (lower score) 
to Q4 (higher score) comprised 11.9, 14.9, 14.6, and 
22.8% for the job demand, 9.3, 11.9, 15.3, and 25.2% for 
the psychological stress response, and 13.1, 12.4, 13.6, and 
23.2% for the physical stress response in Table 2. Com-
pared with Q1 of each sub-scale of BJSQ, Q4 in Model 1 

showed higher Odds ratios with the 95% confidence inter-
val (CI) of burn injuries (+). Based on Models 2, 3, and 4, 
the ORs remain higher adjusted for the health condition, 
and work-related and environmental factors, respectively. 
Model 5 shows the burns (+) associated with job demands 
(OR: 2.56, 95% CI: 1.10–6.02), psychological stress (OR: 
4.49, 95% CI: 2.05–9.81), and physical stress (OR: 2.44, 
95% CI: 1.20–4.98) after adjustment for sex, age, health 
conditions, work-related factors, and environmental fac-
tors. The ORs for higher burn rates increased from Q1 to 
Q4 with job demands (p for trend = 0.045), psychological 
stress (p for trend <0.001), and physical stress (p for trend 
= 0.006).

Table 3 shows that workers who had cuts from Q1 to 
Q4 comprised 17.5, 18.9, 24.3, and 36.2% for job demand, 
16.0, 21.6, 23.3, and 32.0% for psychological stress, and 
18.3, 17.1, 24.6, and 33.0% for physical stress. Compared 
with Q1 of each sub-scale of BJSQ, Q4 in Model 1 
showed higher ORs with 95% CI of cuts. After adjust-
mentfor personal health conditions or environmental fac-
tors, Models 2, 3, and 4 continued to show an association 
between job stress and higher cut rates. In the final Model 
5, a higher cut rate was associated with the job demand 
(OR: 2.72, 95% CI: 1.30–5.69), psychological stress (OR: 
3.52, 95% CI: 1.84–6.72), and physical stress (OR: 2.16, 
95% CI: 1.16–4.01) after adjustment for sex, age, health 

Table 3. Association between cut injuries and job stress using multiple logistic regression models

Sub scales of 
BJSQ

n
No of cuts 

(>5 times/year)
%

Model 1 Model 2 Model 3 Model 4 Model 5 p for 
trendOR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Job demands, point
Q1 (<23) 181 25 17.5 1.00 1.00 1.00 1.00 1.00 

0.003
Q2 (≥23, <26) 207 42 18.9 1.10 0.64–1.90 1.40 0.72–2.74 1.31 0.69–2.50 1.16 0.66–2.04 1.28 0.64–2.59
Q3 (≥26, <30) 183 55 24.3 1.46 0.86–2.48 1.60 0.83–3.10 1.52 0.81–2.88 1.52 0.88–2.62 1.63 0.82–3.27
Q4 (≥30) 169 54 36.2 2.72 1.57–4.72 2.91 1.50–5.83 2.92 1.51–5.67 2.79 1.57–4.96 2.72 1.30–5.69

Psychological stress, point
Q1 (<11) 162 26 16.0 1.00 1.00 1.00 1.00 1.00 

<0.001
Q2 (≥11, <18) 194 42 21.6 1.43 0.83–2.46 1.57 0.82–3.02 1.41 0.76–2.63 1.62 0.82–2.84 1.56 0.80–3.05
Q3 (≥18, <25) 176 41 23.3 1.57 0.91–2.72 1.85 0.96–3.58 1.57 0.84–2.63 1.85 1.04–3.29 1.73 0.86–3.46
Q4 (≥25) 206 66 32.0 2.42 1.45–4.04 3.53 1.90–6.68 3.08 1.72–5.52 2.82 1.64–4.85 3.52 1.84–6.72

Physical stress, point
Q1 (<4) 175 32 18.3 1.00 1.00 1.00 1.00 1.00 

0.005
Q2 (≥4, <7) 170 29 17.1 0.89 0.51–1.56 0.82 0.42–1.58 0.82 0.43–1.53 0.90 0.50–1.60 0.79 0.40–1.57
Q3 (≥7, <11) 191 47 24.6 1.38 0.83–2.30 1.37 0.76–2.47 1.33 0.75–2.34 1.41 0.83–2.38 1.17 0.63–2.16
Q4 (≥11) 203 67 33.0 2.15 1.30–3.45 2.31 1.29–4.12 2.13 1.23–3.70 2.32 1.39–3.86 2.16 1.16–4.01

Model 1 adjusted for sex and age. Model 2 adjusted for sex, age, and health factors included in bmi, finger deformation, dermatitis, pain of the lower back, 
and other arthralgia. Model 3 adjusted for sex, age, and work-related factors included in experience on kitchen work, working system, job hour, shift, type 
of main job, and output. Model 4 adjusted for sex, age, and environmental factors included in size of kitchen, type of floor condition, type of heat and type 
of kitchen. Model 5 adjusted for sex, age, all health, work-related, and environmental factors.
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conditions, and environmental factors. The ORs of higher 
burn rates increased from Q1 to Q4 with job stress (p for 
trend <0.003), psychological stress (p for trend <0.001), 
and physical stress (p for trend = 0.005).

Discussion

The results of this study suggest that workers with 
marked job demands and psychological and physical stress 
show significantly higher frequencies of burns and cuts. To 
the best of our knowledge, this is the first study to show 
that job stress included in job demands and psychological 
and physical stress is an important independent factor 
related to burns and cuts occurring in kitchen workers 
after adjustment for confounding factors (age, sex, health 
condition, and work-related and environmental factors).

Although no previous study has directly discussed 
the association between job stress and burns and cuts 
in kitchen workers, some studies showed that job stress 
was related to work-related injuries in the manufacturing 
industry22, 23). Kim et al reported that a high job demand 
(OR 1.71, 95% CI 1.13–2.59) and high job strain (OR 3.57, 
95% CI 1.62–7.86) were associated with and an increased 
risk of occupational injury including cuts24). So, these 
results of previous studies are considered to indirectly sup-
port our findings.

Furthermore, it was appropriate to evaluate the job 
stress of kitchen workers using BJSQ in this study. Previ-
ous studies showed that job stress negatively affected 
job performance31, 32) and cognitive performance such as 
attention, action or memory33, 34). These results of previous 
studies support our findings from our multiple logistic re-
gression analysis that the risk of occupational burns and/or 
cut injuries increased with the score of each sub-scale of 
the BJSQ from Q1 (the lowest quartile) to Q4 (the higher 
quartile), and that especially, the frequency of the burn and 
cut injuries significantly correlated with the Q4 quartile.

Strengths and limitations
There are several strengths regarding the present study. 

1) All workers of the 126 kitchens were surveyed, with a 
high response rate and appropriate sample size. 2) Other 
potential confounding variables concerning the personal 
health conditions, work-related factors, and working envi-
ronmental factors were surveyed. 3) The multiple logistic 
regression models were performed to remove other poten-
tial confounding effects of personal health conditions and 
work-related and environmental factors.

On the other hand, there are several limitations that 

should be mentioned. First, because it was a cross-
sectional study, a causal relationship between burns or 
cuts and job stress could not be interpreted. Hereafter, a 
cohort study should be carried out to investigate the casual 
relationship between job stress and injuries. Second, the 
frequency of burns and cuts was evaluated with a self-
reported questionnaire, and the severity of burns/cuts was 
not analyzed. Although the kitchen workers were asked 
whether they had experienced burns and cuts during the 
last year, there was some recall bias in the respondents of 
this study. It is important to use medical care and insur-
ance records, but that unrecorded occupational injuries 
could not be take account of. Based on Heinrich’s law, 
minor injuries such as unrecorded burns could be included 
in the self-reported questionnaire and then the results of 
this study would be more likely to reflect the real condi-
tion of workers’ injuries and would be more helpful to re-
duce serious burns and cuts in the work setting. Third, the 
workers were nested in different kitchens located within 
different industries, but the analysis did not take this into 
consideration. Fourth, the one hundred and twenty-six 
kitchens were non-randomly selected, so a selection bias 
could not be avoided; therefor, the results of this study 
should be carefully generalized.

This study showed that health and safety measures must 
consider job stress as an important factor in food service 
industries.

Conclusions

Kitchen work-related burns and cuts are more likely to 
be correlated with job stress. A higher job stress score is 
correlated with a higher frequency of burns and cuts. This 
suggests that job stress is an independent risk factor, and 
the establishment of injury prevention programs for burns 
and cuts could focus on the reduction of job stress cor-
related with job demand and psychological and physical 
stress in kitchen work.
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