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1. Summary of the study

This project was a teaching company scheme conducted by The Occupational Safety and Health
Council (OSHC) and the Department of Rehabilitation Sciences, the Hong Kong Polytechnic
University. It aimed to investigate the prevalence and risk factors of Work-related
Musculoskeletal Disorders (WMSDs) in the catering industry in Hong Kong with the goal of
developing a comprehensive training and promotional kit for both employers and employees in
restaurants of the catering industries in prevention of musculoskeletal problems. This project
consists of three phases. Phase | was a cross-sectional territory wide survey study to explore the
prevalence and risk factors of WMSDs in the catering industries in Hong Kong. Phase 1l was on-
site ergonomics assessments to investigate the ergonomics risk factors that may contribute to the
development of WMSDs, and collate the findings with that in phase I. Based on the findings
obtained from phase | and phase Il , a comprehensive training and promotional kit was developed

for both employers and employees in prevention of WMSDs in catering industry in Hong Kong.

In phase I, a total of 902 catering workers were surveyed. The distribution of geographical
locations of participants was 17.1%, 55.4% and 21.6% from Hong Kong Island, Kowloon and
New Territory respectively. The cross-sectional study found that, the top three prevalences of
WMSDs in catering industry in Hong Kong were 71.7%, 69.6% and 68.8% among the workers
who work as senior chef, dimsun chef and BBQ chef in Chinese restaurant respectively. People
who work in the kitchen have higher pain level when compared with those who work in floor and
other sectors. Consistently, the most affecting body part was shoulder. For the risk factors of
WMSDs, the frequency of bodily movement has the most contribution to the development of

WMSDs.

3‘% Occupational Safety and Health Council 2



Final Report on The Study of Work-related Musculoskeletal Disorders in Catering Industry in Hong Kong

In phase Il , on-site ergonomics workplace assessment was conducted on ten job positions in
Chinese and Western restaurant with a series of measurement, including movement and posture
analysis, lifting analysis, and measurement of weight and workplace layouts. These job positions
were chief chef, general chef, BBQ chef, Dim sum chef, dishwasher, cashier, waiter/waitress,
floor foreman, floor manager, and water bar worker. The results revealed that workers in these
ten job positions had to work at least10 hours a day with prolonged standing posture. Barbeque
chef had the highest work load in lifting, followed by the job position of dish washer. Generally
all these ten job positions were characterized by high frequency of upper limb repetitive
movement with prolonged standing posture. These led to musculoskeletal complaints of these

workers in those job positions.

In phase 11, based on the findings from phase | and phase 11, and a systematic review on the risk
factors, and its preventive measures in the catering industry, a comprehensive training and
promotional kit was developed for both employers and employees in restaurants of the catering
industries in order to prevent musculoskeletal problems. This structured training kit consists of
introduction, main content and assessment for the training. The contents such as causes of
WMSDs, clinical features relevant to WMSDs, and specific control measures (engineering
control, administrative control and ergonomics control) were well included. Besides, the theory
of cognitive behavior and reasoned action were designed in a real story about occurrence of

WMSDs in the catering industry.

As far as we know, the above mentioned two studies are the first large-scale cross-sectional study
and case studies adopting scientific instruments to systematically measure ergonomics risk factors

in the catering industry in Hong Kong, which can be considered as a pilot study for the future
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investigation of cognitive and behavioural interplay in the development of WMSDs. The findings
of these two studies imply that rush working is a feature in Hong Kong’s catering industry. People
working in this industry have to maintain standing posture with long working hours, and repetitive
movement of upper limbs. That is why the need of developing effective preventive strategies in
this specific industry, including training and education is apparent. It is expected that the newly
developed training kit could serve as an effective training program of occupational safety and

health in the catering industry in Hong Kong.

2. Phase I: Cross-sectional Territory Wide Survey

2.1 Background

Work-related musculoskeletal disorders (WMSDs) are disorders and diseases of the
musculoskeletal system having a proven or hypothetical work-related causal component, like
cumulative trauma disorder (CTD), repetitive strain injury (RSI) and so on [1]. WMSDs are not
only common complaints at workplaces; they also constitute a public health problem and a major
source of work disability [2, 3]. The consequences of WMSDs include long-term sick leave [4],
hospitalizations [5], workers’ compensation claims and claims costs [6], and therefore have a
significant impact on individuals and society. Nowadays, WMSDs are the most common form of
occupational disease in Europe and in other parts of the industrialized world [7]. In Europe,

WMSDs of the upper limb now account for over 45% of all occupational diseases [8].

The catering industry is one of the most important service sectors in Hong Kong, employing more

than 200,000 workers. Yet catering is also a costly service in terms of WMSDs. A survey carried
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out in Norway from 1992 to 2003 found that caterers had the second highest rate of WMSDs [9].
In 2008, Hong Kong reported a total of 41,900 work-related injury cases. Comparing different
industries, 22.1% of accidents occurred in the catering industry, which ranked first in Hong Kong.
Cuts, burns, scalds, slips and falls were the most common musculoskeletal injuries, followed by
injuries from lifting heavy objects (which accounted for 21.1%) [10]. Evidence from prior studies
conducted by the US Department of Labour showed that WMSDs were largely caused by over-
exertion and pain suffered at work [11], which are usually caused by physical loading as required

by the job.

The aim of the present study was to investigate the prevalence and risk factors of WMSDs in the
catering industry by conducting a cross-sectional territory wide survey. Understanding the
prevalence and risk factors of WMSDs in the catering industry can help advance primary research

on intervention, management of WMSDs and injury-prevention strategies in this unique industry.

2.2 Methodology

2.2.1 Participants. Participants were those workers employed in the catering industries in Hong

Kong, such as workers in Chinese restaurants, non-Chinese restaurants and fast food restaurants.

2.2.2 Sampling. Initially, disproportional random sampling method was employed to recruit the
participants from the catering industry. A data file provided by the Hong Kong Census and
Statistics Department, including those restaurants had been registered as of the second quarter in

2009 were used for random selection. A total of 385restaurants were randomly selected in two
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occasions. An invitation letter, a short note of acknowledging receipt of whether willing to join
the survey with a reply self-stamped envelope were sent out in the way of postal mail to all these
selected restaurants.. However, only 5% and 2.5% response rate were obtained after these two

occasions (Table 1). Convenience sampling therefore was adopted eventually.

2.2.3 Instrument. the Nordic Musculoskeletal Questionnaire (NMQ) was adopted because of the
following reasons: first, it was developed from a project funded by the Nordic Council of
Ministers in 1987 for the purpose of developing and testing a standardized questionnaire
methodology allowing comparison of low back, neck, shoulder and general complaints for use in
epidemiological studies [12], the purpose is exactly the same as our study’s. The items of NMQ
have two sections: section 1 contains a general questionnaire of 40 forced-choice items to identify
areas of the body causing musculoskeletal problems. Completion is aided by a body map to
indicate the symptom sides. Respondents are asked if have had any musculoskeletal trouble in
the last 12 months and last 7 days which has prevented normal activity; whereas in section 2,
additional questions relating to the neck, the shoulders and the lower back further detail relevant
issues. Twenty-five forced-choice questions elicit any accidents affecting each area, functional
impact at home and work (change of job or duties), duration of the problem, assessment by health
professional and musculoskeletal problems in the last 7 days. Second, the NMQ has been
demonstrated that it is repeatable, sensitive and useful as a screening and surveillance tool [13].
Lastly, it has been applied to a wide range of occupational groups to evaluate musculoskeletal
problems, including computer and call centre workers [14-15], nursing [16] and catering
industries [17-18]. Hence, it completely matches with the purpose of our cross-sectional territory

wide survey.
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Since the original questionnaire was developed in the West, with the consideration of
geographical differences, a thorough cross-cultural validation process was carried out so as to
enhancing the local relevance and representativeness of the items by a working group which
comprises of representative from labour union and restaurant, front-line workers, rehabilitation

professionals. Some items were modified and added to measure the musculoskeletal disorders.

Furthermore, demographic information such as gender, age, weight, height, dominated hand,
working experience, monthly income and education level, are also included in the questionnaire.
In addition, work factor items such as body movement, frequency and duration were embedded

in the questionnaire so as to explore risk factors toward WMSDs in the catering industry [17-18].

2.3 Results

A total of 902 questionnaires were collected successfully. 53% of the questionnaires were
collected from the labor unions. The response rate ranged from 28.9% to 95.0% (Table 2), which
was much higher than that of the disproportional random sampling. The detailed sources of data
collection please see appendix table 2. The distribution of geographical locations of participants
sources were 17.1% from Hong Kong Island, 55.4% from Kowloon and 21.6% from New

Territory (Table 3).

2.3.1 Demographic characteristics
Of all participants, 55.1% (n=497) were male and 41.5% (n=374) were female. The average age

was 38.03 yrs (S.D=11.51), but around 23.8% of them with age greater than 45 yrs. 89.3% of the
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participants their education level was under Form 5. For the work nature, 59.6% (n=538) were
from Chinese restaurants, 18% (n=162) from western restaurant and remaining 22% (n=202) from

other various restaurants (Table 4)

2.3.2 Work profile

On average, majority of the participants’ working experiences at current job position was around
4 yrs. However, in the group of Chinese restaurant, 56.4% (n=265) were working more than 5
years in the same job. Generally speaking, no matter what the classification of restaurants is, their
working hours per day was around 10 hours, as well as 6 days per week. 57.5%, 86.2% and 58.6%
of them working at Chinese restaurant, western restaurant and other restaurant have break
arrangement during working hour, respectively. The data showed that workers in the catering
industry lack of doing exercises, more than 90% of the participants occasionally do exercises, just

like 1 to 3 times per months only (Table 4).

2.3.3 Prevalence of WMSDs

The purpose of this part of data analysis was to find out which job title in what kind of restaurants
has the highest prevalence of WMSDs, thus, we could target which type of workers and give us
insight about ergonomics workplace assessment in phase 11. Here, prevalence refers to the number

of cases of WMSDs existing at the time the study is being conducted (Checkoway et al., 2004).

Initially, the restaurants were divided into three groups to see the prevalence of WMSDs as a
whole, group one was Chinese restaurant, group two was western restaurant, and group three was

other restaurant. Second, in each group of restaurant, according to the job titles and its work
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characteristics, the job titles were further divided into three groups: kitchen staff group (including
senior chef, chef, dimsun chef, BBQ chef and kitchen assistant), floor services group (including
floor manager, floor foreman and waiter/waitress), other group (including dishwasher, cleaner,
cashier etc.). This division was made after the consultation by the working group mentioned
above. As a result, the prevalence of WMSDs was presented by both restaurant group and job
title group. Further prevalence comparison at the job level was performed if the difference of

prevalence was not distinct, with the aid of data analysis of pain intensity in different body parts.

In general, the prevalence of musculoskeletal complains among the 902 participants, was from
11.6% (forearm) to 63.3% (low back) with intensity of trouble around 5.0 (VAS 0 — 10, the higher
the score, the greater intensity of trouble) (Table 5). However, in terms of the classification of the
three restaurant groups and three job title groups, The highest prevalence of musculoskeletal
complains was 63.3% (n=50, low back), in floor services group of western restaurant, followed
by 62.3% (n=142, shoulder), in kitchen staff group of Chinese restaurant. Due to the prevalence
in these two groups only had 1% difference, we then went further to see their corresponding pain
intensity in order to compare the difference. However, the pain intensity at low back in floor
services group of western restaurant was 5.36+2.15, this number was also similar to the pain
intensity at shoulder in kitchen staff group of Chinese restaurant, which was 5.32+2.29 (Table 6)
In order to find out which exact job title has the highest prevalence of WMSDs between Floor
services group of western restaurant and Kitchen staff group of Chinese restaurant, the prevalence
of exact job title in both these two groups was further analyzed. The result showed that in Chinese
restaurant, the prevalence was 71.7%, 69.8%, 68.8% and 54.6% at shoulder in senior chef,

Dimsun chef, BBQ chef and chef, respectively. 62.5% prevalence at finger or wrist in kitchen
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assistant. On the contrary, in western group, the prevalence was not as high as these figures
presented in the Chinese restaurant kitchen staff group, it was only 63.5%, 60% and 58.8% of
highest prevalence at shoulder as well as 60% of prevalence at low back (Table 7)

Two-way ANOVA was employed to test the difference of pain intensity in 12 body parts among
different restaurants and job titles. The results showed that there were statistically significant
difference at the p<0.05 level in pain intensity score for type of job title group: neck
[F(2,522)=46.25, p<0.01], shoulder [F(2,379)=6.10, p=0.002], upper arm [F(2,242)=3.88,
p=0.022], elbow [F(2,237)=6.95, p=0.001], forearm [F(2,189)=10.03, p<0.01], finger or wrist
[F(2,310)=7.82, p<0.01], upper back [F(2,233)=5.71, p=0.004], low back [F(2,303)=5.98,
p=0.003], thigh [F(2,204)=4.14, p=0.017], and leg [F(2,316)=4.11, p=0.017]. For type of
restaurant level, the main effect is found at upper back [F(2,233)=3.77, p=0.025] and low back
[F(2,303)=3.05, p=0.049]. Additionally, the interaction effect was also found at upper back

[F(4,233)=3.83, p=0.005], low back [F(4,303)=4.80, p=0.001] and leg [F(4,316)=3.99, p=0.004].

To tackle the problem of impact of interaction effect to main effect, after splitting the sample
according to restaurant group and repeat analyses for each job title group, one-way ANOVA
results found that there was significant difference at upper back when classification was Chinese
restaurant [F(2,138)=5.60, p=0.005] and other restaurant [F(2,43)=5.57, p=0.007]. This was also
the same for low back, when classification was Chinese restaurant [F(2,182)=6.42, p=0.002] and
other restaurant [F(2,54)=8.90, p<0.01]. For the interaction effect for leg, when classification was
other restaurant, there was significant different on type of job title level [F(2,58)=9.90, p<0.01].
The two-way ANOVA results demonstrated that the majority of workers who were working in

kitchen have statistically higher level of pain intensity than other two group of workers.
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Regarding the severity of WMSDs, we found that, in Chinese restaurant, 38.6%, 22.9% and 24.6%
of participants working in kitchen group, floor services group and other positions group had
sought medical treatment during the past 12 months respectively because of their WMSDs
problems . These figures were comparatively higher than that in western and other restaurants:
western restaurant: kitchen group, 22.8%, ,floor services group,24.1%, other position group,13%;
other restaurant: kitchen group, 34.4%, floor services group, 29.7%, other position group, 23.6%)
In conclusion, the top three prevalence of WMSDs in catering industry in Hong Kong were 71.7%,
69.6% and 68.8% among the workers who work as senior chef, dimsun chef and BBQ chef
working at Chinese restaurant respectively. The pain intensity among these three job titles were
5.39+£2.16, 6.08+£2.31 and 5.78+2.82, respectively (Table 8). People who work in the kitchen have
higher pain level when compared those who work in floor and other sectors. Consistently; the

most affecting body part is shoulder.

2.3.4 Risk factors of WMSDs

A two-way between-groups analysis of variance was conducted to explore the impact of type of
restaurant and type of job title on levels on frequency of bodily movement. The results showed
that there were a statistically significant main effect for type of job title group (Kitchen staff group,
Floor services group and others position group) on wrist twisting [F(2,522)=46.25, p<0.01], wrist
bending [F(2,502)=40.48, p<0.01], prolonged wrist exertion [F(2,335)=14.51, p<0.01], grasping
and pinching objects with thumb and other fingers [F(2,516)=5.27, p<0.01], Repeated finger
movement [F(2,496)=11.12, p<0.01], [F(2,493)=5.41, p=0.003], twisting back to take objects
from behind [F(2,493)=6.01, p=0.003], pushing forward with hands holding objects

[F(2,499)=5.27, p=0.005], and vibration [F(2,288)=6.11, p=0.003]. Post-hoc comparisons using
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the Tukey test indicated that the frequency of using these bodily movement for the kitchen staff
group were significantly different from the floor services group and others group, with the
exception of no significant different in repeated finger movement between kitchen staff group
and others group, as well as in pushing forward with hands holding objects between kitchen staff

group and floor services group (Table 9).

The results also showed that there were a statistically significant main effect for type of restaurant
on prolonged wrist exertion [F(2,335)=4.44, p=0.01], twisting back to take objects from behind
[F(2,493)=5.41, p=0.005], lifting heavy objects from floor with waist bending [F(2,527)=7.51,
p=0.001], forward reaching with waist bending [F(2,523)=9.37, p<0.01], and pushing forward
with hands holding objects [F(2,499)=19.02, p<0.01]. Post-hoc comparisons using the Tukey test
indicated that the frequency of using these bodily movement in Chinese restaurant group were

significantly different than western restaurant group and other restaurant group.

In addition, the result coming from the test of two-way ANOVA found that there were two bodily
movement have interaction effect, therefore we have to reconsider the main effect for type of
restaurant group and type of job title group: getting heavy objects from or above shoulder level
[F(4,482)=3.24, p=0.01], pushing forward with hands holding objects [F(2,499)=10.70, p<0.01].
After splitting the sample according to restaurant group and repeat analyses for each job title
group, one-way ANOVA results found that there was only one main effect in bodily movement
of getting heavy objects form or above shoulder level in type of job title group when classification
was set at Chinese restaurant level [F(2,253)=3.91, p=0.021]; moreover, there were two main

effects in bodily movement pushing forward with hands holding objects when classification was
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set at Chinese restaurant level [F(2,7)=7.79, p=0.017] and at western restaurant level
[F(2,99)=3.73, p=0.027]. In conclusion, the result of the test of two-way ANOVA indicated that
the 11 items bodily movement, as risk factors of development of WMSDs, the frequency of which,
particularly in Chinese restaurant in kitchen staff group, was statistically higher than other two
groups of restaurants and floor services group and others group.

Eventually, hierarchical multiple linear regression was used to explore the risk factors between
frequency of bodily movement and different location pain. The block one independent variables
were age, gender, working hour per day, working days per week and years of current job
experience, block two independent variables were those frequency of 12 bodily movements.
Dependent variables were 12 locations pain intensity. By checking the Collinearity Statistics, the
assumption was not violated. The results showed that shoulder pain was strongly related to
vibration (t=2.33, p=0.021), elbow pain was related to wrist twisting (t=2.06, p=0.043), and low
back was related to grasping and pinching objects with thumb and other fingers (t=2.24, p=0.028)

(Table 10).

2.4 Discussion

2.4.1 Representativeness of participants

What the representativeness concern are random sampling and sample size. At the very beginning
of selection of participants, understanding the situation that people working in the catering
industry was disproportional with different job position, for example, chef might occupy only 10%
of the employees in a restaurant as a whole. Therefore, we did try to use disproportional sampling

method to recruit participants. A total of 2 rounds of such method were employed afterwards but
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the results showed that only 2.5-5% of response rate yielded by sending out a total of 386
invitation letters. With such rather low response rate, we, therefore, consulted some of the experts
who have been working in the field of occupational safety and health, and representative from
labour union in catering industry. They all agreed that such low response rate was very common
because employees working in catering industry have long working hours daily and are stressful.
Besides, employers might worry about our research project have the influence to their business
on one hand, and on the other hand, the most important thing was, it may arouse employees’
concern of work-related musculoskeletal disorders at work that might result in more and more
employees’ claims for compensation of occupational diseases. As a result, we have to adapt other
strategy in recruiting participants, that is the convenience sampling method. It is actually a method
which is commonly used in catering studies [48]. However, we have to admit that this is one of

our research limitations which may incur selection bias in our study.

For the issue of sample size, currently we have recruited 902 participants, by employing power
calculation to judge whether sample size is sufficient is commonly used in the scientific
research. By using PASS2005 to calculate statistical power, we set alpha as 0.05, sample size in
different three groups were 538, 162, 177, respectively. The mean of pain intensity in these
three groups were 5.16, 4.60 and 4.75. The standard deviation was 2, thereby we found that a
total of 877 participants can achieve 90% of statistical power to detect any difference among
different restaurant groups and job positions. All in all, based on the calculation results of one-
way ANOVA generated by PASS2005, the power was 0.90, and then we could say that the

sample size was sufficient.
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2.4.2 Prevalence and risk factors of WMSDs

In the current study, we found that the top three prevalence of WMSDs in the catering industry
were 71.7%, 69.6% and 68.8% among the workers who work as senior chef, dimsun chef and
BBQ chef in Chinese restaurant respectively. This finding was similar to previous studies
conducted in Taiwan and Hong Kong. Yeung et al. reported that Barbecue cooks had the highest
prevalence of musculoskeletal discomfort (86%) [19]. Chyuan et al. showed that among 328
banquet workers serving Chinese Cuisine, the prevalence of WMSDs in left foot reach 59.8%
[18]. Another study also conducted by Chyuan et al. was found that in 905 foodservice individuals
from 24 hotel restaurants in Taiwan, the lower back pain was most prevalent (52.6%) among
kitchen staff whereas both sanitation (knee joint) and dining room staff (ankle/foot) suffered
mostly from shoulder pain with a prevalence rate of 63.4% and 64.3% [17]. In addition,, the
finding of the most affecting body parts were shoulder and low back which were consistent with

the studies mentioned above.

For the risk factors of WMSDs, the frequency of bodily movement, as the physical factors, has
the most contribution to the development of WMSDs. This finding was also similar to previous
studies. Generally speaking, the risk factors can be classified into three groups, group one is
personal factors, group two is physical factors and group three is psychological factors. These

findings may benefit for the phase Il study to carry out the ergonomics workplace assessment.

2.4.3 Summary of the findings
People who work in the kitchen have higher pain level when compared with those who work in

floor and other sectors. Consistently; the most affecting body part was shoulder. Due to the cross-
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sectional nature of the study design, no conclusions regarding causality can be made from the
study. Thus, temporal relationship between the risk factors and WMSDs occurrence cannot be
established. However, it provides valuable information for a longitudinal study to explore the
causal factors of WMSDs in catering industries. The findings derived from this survey could only
provide basic information to the possible causes of WMSDs in catering industry and which kind
of restaurants and job positions deserve our attention. It also justifies the reason why ergonomics

workplace assessment is needed.

3. Phase 11: On-site ergonomic assessment

3.1 Background

Base on the results in phase I, we want to objectively quantify the physical risk factors in the job
position with high prevalence of WMSDs in the catering industry, in phase II study, therefore,
was conducted for this aim. These physical risk factors include bodily movements, work postures;
lifting tasks, and measurement of weight and workplace layouts. Ten job positions were selected
according to the comments from a working group including front line workers and labour union

members.

3.2 Methodology

A case study design was carried out in ten job positions, including chief chef, general chef, BBQ
chef, Dim sum chef, dishwasher, cashier, waiter/waitress, floor foreman, floor manager, and

water bar worker in the medium size restaurants.
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3.2.1 Participants
Participants were recruited by convenient sampling with consent obtained from their head of

department. They all have more than 3 years working experience in their job positions.

3.2.2 Instruments used in the on-site ergonomic assessment

In total, six instruments were adopted for the purpose of conducting a full-scale on-site
ergonomisc assessment; they are Ovako Working Posture Analysis System (OWAS), Rapid
Upper Limb Assessment (RULA), revised NIOSH equation, measurement of weight, workplace

layout and other environmental physical factors (temperature, noise, humidity, and lighting).

3.2.2.1 Ovako Working Posture Analysis System (OWAS) and Rapid Upper Limb Assessment
(RULA):

These two instruments were used to analyse and quantify the bodily movement and postural
demands of work tasks in the selected job positions. The OWAS provides an observational
method of studying musculoskeletal load in different working postures [31-32]. It is based on
definitions relating to the back, upper limbs and lower limbs. The OWAS method is based on
work sampling, which provides the frequency of each posture and the time spent in each posture.
Although OWAS is useful for analyzing the proportion of time spent in certain postures, it is not
sensitive enough to identify risks associated with wrist, hand and head and neck postures. An
assessment of the upper limb and head and neck was also conducted using the Rapid Upper Limb
Assessment tool to complement the OWAS data. Given that only back, upper and lower limbs

are involved in the OWAS, RULA is another survey method used to monitor work related upper
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limb disorders. This method not only assesses the postures of the neck, trunk and upper limbs
along with muscle function, but also the external loads experienced by the body [33]. RULA uses
the concept of action category to indicate the level of intervention required to reduce the risks of

injury due to physical loading on the workers.

3.2.2.2 National Institute of Occupational Safety and Health (NIOSH) equation. The revised
NIOSH equation was used to determine the level of risk associated with the manual handling
activities identified [17]. This equation considers factors such as horizontal distances and
frequency of lifting to determine a Recommended Weight Limit (RWL). The lifting index (LI)
compares the actual weight being handled with the RWL, and provides an estimated level of risk,
with probability of low back pain increasing as LI increases [34].

3.2.2.3 Other measures. Weights were measured using individual workplaces’ electronic scales.
Workplace layout was measured using 5 meter long power tape and HILTI PD 30 (Laser tape).
Additionally, the lighting, noise, humidity and temperature were measured with TES 1330 Digital
Lux Meter, Trotec BS15 and Trotec BC15 respectively.

3.2.3 Data collection procedure

With the study consent approved by the restaurant’s human resource department, initially, visiting
of the restaurants with a brief introduction of the ergonomics workplace assessment was provided
to the restaurant managers. After completion of the introduction, the initial observation was
carried out for the purpose of having a general idea of what the workers actually perform at the
workplace, what the workplace layout look like as well as getting familiar with the workers in

different job positions. The initial observation was guided by the restaurant managers, and the
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selected time of observation is at afternoon around 3 o’clock. The observation was 20 minutes

long.

After the completion of initial observation, the time of next visit was discussed with the workers,
and confirmed with the restaurant manager. Video recordings were made using a Sony HDR-
XR150E video camera of each subject performing selected work tasks. The filming angle was
tried to select to give the best clear view of the subject’s whole body, unobstructed by other
employees, and equipment. Approximately 5 to 8 hours of videotape were captured for the
different 10 job positions. The place in the workplace for putting the video camera to capture
video was selected and prevent from distracting workers. Also, before carrying on, the worker
was asked to try to do their work as usual. When the researcher observed that the worker got used
to the environment, then the video recordings were begun. In some of the job positions, since
there is absolutely no room to place the video camera, the researcher had to hold it by hand to
perform the video recordings.

Apart from the video recordings, the other measurement was carried out on next day of video
recordings. The duration of this measurement lasts around 1.5 hours.

3.2.4 Data analysis for bodily movement and postural demands of work tasks

According to the guideline of ergonomics job analysis [35] and previous study conducted by Siu
on posture analysis for visual display terminal (VDT) users [36], 30 minutes of the peak hours
were extracted after screening the playback of video recordings. The information of the peak
hours was determined by subjective feedback from interviewing the workers confirmed with the
floor managers of the restaurants. Therefore, in our study, 30-minute peak hour observations were

made at 1 second intervals and postures classified according to the OWAS method. A total 1800

3‘% Occupational Safety and Health Council 19



Final Report on The Study of Work-related Musculoskeletal Disorders in Catering Industry in Hong Kong

observations were recorded. A minimum of 100 observations is recommended to provide

sufficient analysis for each task or job [37].

3.3 Results

A total of 10 job positions, including waitress/waiter, water bar worker, floor foreman, floor
manager in a Western restaurant, and chief chef, general chef, BBQ chef, Dimsum chef,
dishwasher and cashier in a medium size Chinese restaurant were assessed through on-site video
recording and measurement. The findings therefore were reported in terms of different job

positions accordingly.

3.3.1. Chief Chef in Chinese restaurant

The work objectives of chief chef in Chinese restaurant were to visually inspect the quality of
food materials and cooking. The most critical job task was cooking task according to job analysis.
For more details about the job rotation schedule, please refer to Table 11. The duration of working

hour per day was 11 hours, one day off within a week.

3.3.1.1 Posture analysis

33111 Ovako Working Posture Analysis System (OWAS)

The analysis of OWAS method found that the most typical OWAS postures adopted were back
at straight, arms both below shoulder level, standing on two legs with load less than 10kg (Figure

1). The risky postures on back are bent (4%), twisted (2%), and bent and twisted (1%), accounting
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for 5% in the category 2 (Table 12), which means that slightly harmful, corrective action should
be taken during next regular review of work methods.

Although OWAS is useful for analyzing the proportion of time spent in certain postures, it is not
sensitive enough to identify risks associated with wrist, hand and head and neck postures. An
assessment of the upper limb and head and neck was also conducted using the Rapid Upper Limb

Assessment tool to complement the OWAS data.

3.3.1.1.2 Rapid Upper Limb Assessment (RULA)

The job tasks at food preparation and cooking were assessed using this tool. Table 13 summarizes
the tasks that posed the highest risks on the worker due to a combination of the postures and
movements in the upper limbs, neck and back, and the loads and forces. The RULA scoring
criteria found that each of risks significantly exceeds acceptable limits and “investigation and
changes are required immediately to reduce excessive loading of the musculoskeletal system and

the risk of injury” [38].

3312 NIOSH Calculations

According to the field observation and reviewing the playback of video recordings, there was no
manual handling task found in this job position, therefore the NIOSH calculation was omitted.
3.3.1.3 Work Environment

33131 Floor surfaces.

The anti-slip tiles were installed on the floor in the kitchen, wet and oiled floor surfaces were the

main issues identified in the kitchen environment.
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3.3.1.3.2 Uneven floors.

Since the standing place for the chefs was a step higher than the other gangways, such place leads
to an uneven floor in the kitchen environment; the height of the standing place was 22cm. The
uneven floor might be the risk of resulting in falling to the ground.

3.3.1.33 Temperatures.

The job characteristics required the chef must work very close to the fire to cook food during
working. Cold environment has been reported as the main environment factor leading to WMSDs;
however, there was not enough knowledge in the literature to establish any link between heat and
WMSDs. The temperature monitored was 27°C in the kitchen by using a Celsius thermometer,
the measurement distance was around one meter away from the chief chef.

33134 Noise, humidity, and lighting.

The noise level was 81 dBA, the humidity was 62.5%RH, and lighting was 443 LUX. These three
physical factors may play an indirect contribution to the development of WMSDs. For example,
if lighting is noted to be dim over some working places, and this may contribute to the forward
flexed posture adopted by some chefs to enable them to see the product. The noisy and humid
environment may contribute to the psychological problem, such as stress. Moreover, it has been
reported that individual stress reactions, for example, depression and psychosomatic symptoms
acted independently to increase the likelihood of developing self-reported musculoskeletal
complaints [39]. The noise level was rather high in the kitchen when cooking, which was similar
to that level of roadside in daytime; whereas the humidity and lighting level was rated as good to

excellent.
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3.3.1.35 Workstation Layout

The workstation for cooking was 95cm height, 105cm width. When cooking, the chief chef’s
elbow was a little higher than that of the workstation. A shelf without cover was installed above
the workstation for placing the utilities for cleaning and filtering. When the chefs need this kind
of utilities, they must bent forward around 10-20° to reach them. The height of the shelf was
134cm, which was similar to chief chef’s shoulder level. Another overhead frame was installed
above the workstation, which was placed some seldom used utilities.

3314 Measurement of Weight and Forces

The diameter of the wok was 19 inch, the weight was 2.8 kg. During cooking, the chefs used their
left hand to grasp the wok and throw the wok up and down, or rotate the wok skillfully for the

purpose of letting the food in the wok receive the heat uniformly, and taste more delicious.

3.3.2. General Chef in Chinese restaurant
The work objective of general chef in Chinese restaurant was similar to what chief chef does, that
was to prepare food and cooking. The most critical job task was cooking according to job analysis.

The job rotation schedule was the same as chief chef (Table 11).

3.3.2.1 Posture analysis

33211 Ovako Working Posture Analysis System (OWAS)

The analysis of OWAS method found that the most typical OWAS postures adopted were back
at straight, arms both below shoulder level, standing on two legs with load less than 10kg (Figure
2). The risky postures on back was bent (11%), twisted (1%), standing on two bent knees (1%),

and standing on one bent knee (1%), accounting for 10% in the category 2 (slightly harmful,
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corrective action should be taken during next regular review of work methods), and 1% in the
category 3 (corrective action should be taken as soon as possible), respectively (Table 14).
3.3.21.2 Rapid Upper Limb Assessment (RULA)

The RULA result was much similar to that of chief chef during cooking. There was slightly
different between general chef and chief chef, that is, general chef will spend more time on
cooking than chief chef. The video recordings and observation demonstrated that general chef
working at the workstation last more than 10 hours, except for the time for dinner. However, the

speed of cooking seems that chief chef was faster than general chef.

3.3.2.2 NIOSH Calculations

According to the field observation and video recordings, there was no manual handling task found
in this job position, therefore the NIOSH calculation was omitted.

3.3.2.3 Work Environment

Please refer to the aforesaid work environment of chief chef.

3.3.3. BBQ Chef in Chinese restaurant

The work objectives of chief chef in Chinese restaurant were to prepare the BBQ meat, such as
cutting raw meat, roast pork, chicken and pig, and so on. The most critical job task was cutting
raw meat and roasting food according to job analysis. The duration of working hour was 12 hours.

Table 15 lists out the job rotation of BBQ Chef.
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3.3.3.1 Posture analysis

33311 Ovako Working Posture Analysis System (OWAS)

The analysis of OWAS method found that the most typical OWAS postures adopted were back
at straight, arms both below shoulder level, standing on two legs with load less than 10kg (Figure
3). The risky postures on back was bent (32%), bent and twisted (1%), one arm above shoulder
(6%), both arms above shoulder (1%), standing on one leg (4%), standing on two bent knees
(10%), and loading greater than 20kg (11%), accounting for 22% in the category 2, 10% in the
category 3, and 1% in the category 4. (Tablel16).

3.3.3.1.2 Rapid Upper Limb Assessment (RULA)

Table 17 describes the result of task analysis and related main musculoskeletal risks identified
through using the tool RULA.

3.3.3.2 NIOSH Calculations

The calculations in Table 18 show that the recommended weight limit (RWL) was 15.767 kg for
BBQ Chef in Chinese restaurant. This is assuming that the lifting conditions were optimal i.e.
close to the load, good grip, minimal twisting. As the weight of a pig was 19kg, it is evident that
risks will be present in this lifting task since The NIOSH equation recognizes that there is a “risk
of injury” with a lifting index over 1.0.

3.3.33 Work Environment

3.3.3.3.1 Floor surfaces.

The floor surface was exactly the same as chief and general chef’s. However, there was no uneven
floor in the environment of BBQ chef.

3.3.3.3.2 Temperatures.

The temperature was 23°C with a distance of 2 meters away from the big oven.
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3.3.3.3.3 Noise, humidity, and lighting.

The noise level was 73.8 dBA, the humidity was 66.8%RH, and lighting was 494 LUX.
3.3.3.34 Workstation Layout

The height of the workstation was 100cm, width was 57cm. The height of the oven was 130cm,
diameter was 80cm. The height of iron hanger for hanging roasted pig, duck, pork, goose has two
levels, level one was 184cm, level two was 206 cm. Therefore BBQ chef often has to hand the
roasted food with both arms above shoulder level. Additionally, a steel step is placed nearby the
oven, which is used for BBQ chef more conveniently to put meat inside the oven. When doing
so, BBQ chef has to stand on one leg on the step, right hand grasp the fixed bar to balance the
trunk to prevent falling into the oven, and use left hand to hand the meat inside the oven.

3.3.34 Measurement of Weight and Forces

The weight of a pig was 19 kg.

3.3.4. Dim Sum Chef in Chinese restaurant

The work objectives of chief chef in Chinese restaurant were to prepare more than 100 types of
Dim Sum and make them steamed or flied. The most critical job task was to make the Dim Sum
products. The job rotation schedule is showed in Table 19; the duration of working hour was 12
hours.

3.34.1 Posture analysis

33411 Ovako Working Posture Analysis System (OWAS)

The analysis of OWAS method found that the most typical OWAS postures adopted were back
at straight, arms both below shoulder level, standing on two legs with load less than 10kg (Figure
4). The risky postures on back were bent (19%), one arm above shoulder (1%), standing on two

bent knees (8%), accounting for 11% in the category 2, and 8% in the category 3, (Table 20).
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3.34.1.2 Rapid Upper Limb Assessment (RULA)
Table 21 describes the result of task analysis and related main musculoskeletal risks identified

through using the tool RULA.

3.3.4.2 NIOSH Calculations

According to the findings from observation and video recordings, only one lifting task was
observed, that is lifting the container of the stir machine. The weight of the container was 5 kg
only, and the frequency of lifting such container was five times within 3 hours. Therefore the

NIOSH calculation was omitted.

3.34.3 Work Environment

33431 Floor surfaces.

The floor surface was exactly the same as chief and general chef’s. However, there was a small
inclination connecting kitchen and the workplace of Dim sum area. This may increase the risk of
falling.

3.34.3.2 Temperatures.

The temperature was 21.1°C.

3.34.3.3 Noise, humidity, and lighting.

The noise level was 68.5 dBA, the humidity was 61.7%RH, and lighting was 470 LUX.

3.34.34 Workstation Layout
The height of the workstation was 84cm, width was 80cm, and length was 222cm. The height of

the order machine was 164cm. The order machine was fixed in the steaming area, when receiving
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an order of making dim sum, the order machine can print the order out through a small piece of
paper, and then worker has to reach the paper with one upper limb above the shoulder level. This
posture may increase the risk of upper limb disorders.

3.34.4 Measurement of Weight and Forces

The weight of the container of the stir machine was 5 kg.

3.3.5. Dishwasher in Chinese restaurant

The work objectives of dishwasher were to clean different kind of containers, such as bowils,
plates, and cups and so on. The most critical job task was cleaning and placing different containers
according to job analysis. The job rotation schedule is showed in Table 22; the duration of
working hour was 12 hours (according to the feedback from the workers, even though the clock

is 23:30, they have to work until all the cleaning work is completed).

3.35.1 Posture analysis

33511 Ovako Working Posture Analysis System (OWAS)

The analysis of OWAS method found that the most typical OWAS postures adopted were back
at straight, arms both below shoulder level, standing on two legs with load less than 10kg (Figure
5). The risky postures on back were bent (7%), twisted (1%), one arm above shoulder (1%), both
arms above shoulder (1%), accounting for 7% in the category 2 (Table 23).

3.35.1.2 Rapid Upper Limb Assessment (RULA)

Table 24 describes the result of task analysis and related main musculoskeletal risks identified

through using the tool RULA.
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3.35.2 NIOSH Calculations

Table 25 shows the NIOSH calculations result. The result demonstrated that all the actual lifting
weight (11kg — 16kg) was less than the recommended weight limit (17.869kg); therefore the
lifting index was less than 1, which means that there is no increased risk for lifting-related low
back pain for some fraction of the workplace. However, according to the data coming from video
recordings and observation, the awkward waist bent posture for lifting and placing the tray of

utilities was common in the job position of dishwasher.

3.35.3 Work Environment

3.35.3.1 Floor surfaces.

The floor surface was similar to that of kitchen’s floor surface. The more wet and oiled floor
surface may increase the risk of falling down.

3.35.3.2 Temperatures.

The temperature was 22°C.

3.35.3.3 Noise, humidity, and lighting.

The noise level was 65.7 dBA, the humidity was 58.3%RH, and lighting was 415 LUX.
3.35.34 Workstation Layout

The height of the sink for washing containers was 86cm, width was 57cm, length was 189cm. A
frame which was located 2.86 meter away from the sink, was divided into five levels averagely
for the purpose of placing container, the height of the frame was 166cm.

3.35.4 Measurement of Weight and Forces

Please see Table 25.
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3.3.6. Waitress/waiter in western restaurant

The work objectives of waitress/waiter were to provide catering services for the customers,
including making a neat and comfortable environment, dish delivery and collection. The most
critical job task was serving customers. The job rotation schedule is showed in Table 26; the

duration of working hour was 10:30 to 8:30, a total of 10 hours.

3.3.6.1 Posture analysis

3.3.6.1.1 Ovako Working Posture Analysis System (OWAS)

The analysis of OWAS method found that the most typical OWAS postures adopted were back
at straight, arms both below shoulder level, standing on two legs with load less than 10kg (Figure
6). The risky postures on back were bent (31%), twisted (1%), bent and twisted (1%), both arms
above shoulder (1%), accounting for 31% in the category 2 (Table 27).

3.36.1.2 Rapid Upper Limb Assessment (RULA)

Table 28 describes the result of task analysis and related main musculoskeletal risks identified

through using the tool RULA.

3.3.6.2 NIOSH Calculations
Not applicable.

3.3.6.3 Work Environment

3.3.6.3.1 Floor surfaces.
It was carpet floor, very smooth.

3.3.6.3.2 Temperatures.
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The temperature was 21.3°C.

3.3.6.3.3 Noise, humidity, and lighting.

The noise level was 61.5 dBA, the humidity was 57.8%RH, and lighting was 89.5 LUX.
3.3.6.34 Workstation Layout

The small size of the table was 53*79cm, bigger size table was 79*79cm, and the height of the
workstation was 107 cm, internal height of the workstation was 83cm.

3.3.6.4 Measurement of Weight and Forces

The weight of the chair was 1.8kg. The waitress/waiter often needs to put the chair close to the
table after customer left restaurant. The weight of a kettle was 2kg. Each day they need to carry

3 buckets of ice from kitchen to the floor workstation, the weight of each bucket was 4.5kg.

3.3.7. Floor foreman in western restaurant

Similar to that of waitress/waiter, the job content of floor foreman includes making a neat and
comfortable environment, dish delivery and collection. The main different is floor foreman is
responsible for cashier and some paper work, such as floor material supplies. The working hour
was also from 10:30 to 20:30, total 10 hours. Table 26 summarizes the details of critical job task.
3.3.7.1 Posture analysis

33711 Ovako Working Posture Analysis System (OWAS)

The analysis of OWAS method found that the most typical OWAS postures adopted were back
at straight, arms both below shoulder level, standing on two legs with load less than 10kg
(Figure 7). The risky postures on back were bent (8%), accounting for 8% in the category 2

(Table 29).
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3.3.7.1.2 Rapid Upper Limb Assessment (RULA)

Please refer to Table 28.

3.3.7.2 NIOSH Calculations

Not applicable.

3.3.7.3 Work Environment

Please refer to aforesaid environment for waitress/waiter.

3.3.8. Floor manager in western restaurant
The floor manager is responsible for the administrative work of the restaurant, including cashier,

serving customers. The working hour was also from 10:30 to 20:30, total 10 hours.

3.38.1 Posture analysis

3.38.11 Ovako Working Posture Analysis System (OWAS)

The analysis of OWAS method found that the most typical OWAS postures adopted were back
at straight, arms both below shoulder level, standing on two legs with load less than 10kg
(Figure 8). The risky postures on back were bent (5%), accounting for 5% in the category 2
(Table 30).

3.3.8.1.2 Rapid Upper Limb Assessment (RULA)

Please refer to table 28.
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3.3.8.2 NIOSH Calculations

Not applicable.

3.3.8.3 Work Environment

Please refer to aforesaid environment for waitress/waiter.

3.3.9. Water bar worker in western restaurant

The work objectives of water bar worker were to prepare the drink to the customers. The most
critical job task was making the drink. The working hour was also from 8:30 to 20:30, total 10
hours (Table 31).

3.3.9.1 Posture analysis

3.39.11 Ovako Working Posture Analysis System (OWAS)

The analysis of OWAS method found that the most typical OWAS postures adopted were back
at straight, arms both below shoulder level, standing on two legs with load less than 10kg
(Figure 9). The risky postures on back were bent (3%), bent and twisted (2%), accounting for
6% in the category 2 (Table 32).

3.39.1.2 Rapid Upper Limb Assessment (RULA)

Table 33 describes the result of task analysis and related main musculoskeletal risks identified

through using the tool RULA.

3.39.2 NIOSH Calculations
According to video recordings and observation, only one lifting task was observed during

working hours. In the scope of the workstation, the worker carried one box orange juice twice;
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the moving distance was around 25cm. The RWL was 16.353kg, the lifting index was 0.734, and
there was no increased risk for lifting-related low back pain for some fraction of the workplace.
3.3.9.3 Work Environment

3.39.3.1 Floor surfaces.

The floor surface was smooth and installed with anti-slip tiles. No uneven floor surfaces.
3.3.9.3.2 Temperatures.

The temperature was 21.3°C.

3.3.9.3.3 Noise, humidity, and lighting.

The noise level was 65.7 dBA, the humidity was 58.3%RH, and lighting was 415 LUX.
3.3.9.34 Workstation Layout

The height of the workstation was 107 cm; internal height of the workstation was 83cm.
3.3.94 Measurement of Weight and Forces

The weight of a box of orange juice was 12kg.

3.3.10. Cashier in western and Chinese restaurant

The role of cashier in the western restaurant and Chinese restaurant was different. In the western
restaurant, there was no such a specific cashier who was mainly responsible for cashier services.
The role of cashier was taken by the foreman, manager, of sometimes waitress/waiter or water
bar worker. No seat was provided in the cashier desk. The cash register is touch screen design;
the height was around 125cm. It was observed that in the process of operating the cash register,
they have to flex their neck around 20° to complete the cashier service. However, in the Chinese
restaurant, a cashier was observed that she was sitting in front of the cash register all day long.

When floor managers pass her the bill, she had to reach it with one arm above shoulder. When
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the receipt and charge was ready, she also needs to use a cash book to put the receipt and charge
inside and place it on the top of the cash desk, with one arm above shoulder level.
Since cashier’s work was not allowed to perform the video recording because of preventing

distraction, there was no further data on OWAS and RULA.

3.4 Discussion

The aim of the present study was to examine the ergonomics related factors in the workplace
among ten job positions at medium size restaurants for the future implementation of tailor-made
WMSDs prevention program. The results of the project showed that posture, forceful and
repetitive movement as internal factor in many of work tasks in the Chinese restaurants which
may play the key roles in developing WMSDs. In addition, workplace layout and administrative
controls, such as working hours and short break arrangement, may also be deemed as external

factor indirectly contributing to WMSDs.

3.4.1 Posture

Although the posture analysis results demonstrated that the majority of the posture in these ten
job positions was back straight, two arms below shoulder level, standing on two legs, and the
loading was less than 10kg, which was rather in line with the requirement of occupational safety
and health. According to OWAS findings, however, the range from 5% (chief chef) to 22% (BBQ
chef) were classified into category 2 in these ten job positions, which means that slightly harmful
-- corrective action should be taken during next regular review of work methods. The range for

category 3 was between 8% (dim sum chef) to 10% (Barbecue chef), which means that distinctly
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harmful -- corrective action should be taken as soon as possible. For category 4, only 1% occurred
in the BBQ chef position, which means that extremely harmful -- corrective action should be
taken immediately. Of these ten job positions, Barbecue chef had the most serious posture
problem during working such as back bent with twisted, two arms above shoulder level, standing
on two bent knees. Prolonged standing, awkward back and upper limb posture were the most
common posture problems among the ten job positions, which may induce muscle strain and put
overuse pressure on the musculoskeletal system, consequently lead to occurrence of WMSDs
over time. These findings were consistent with previous study results in the study of Chinese
restaurant [18, 23].

Poor posture (non-neutral posture) has been classified as one of the important ergonomics hazard
in the workplace, which means that the head, trunk, or limbs deviate from the normal anatomical
(neutral) position. Poor postures often lead to low back pain, upper limb pain, including neck-
shoulder pain, elbow, forearm, and wrist pain. In general, risk reduction for poor posture is mainly
by the application of good ergonomics principles to task and equipment design, for example,
avoid over-reaching or stretching, minimize bending or stooping, task rotation, regular breaks, or

variation in position in order to avoid prolonged constrained posture [49].

3.4.2 Repetitive movement

In light of the findings from RULA, all work tasks observed beyond four times per minutes. Fast
and repetitive actions in these four job positions were apparent. For instance, chef reported the
most repetitive cooking task among the 4 job positions. Generally, the chef needed spending 1 to
2 minutes in cooking for each dish as a cycle. According to the playback of video recordings, the

chef almost spent 4 to 5 hours in cooking a day. The gross motor functions, such as hand grip,
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elbow flexion and extension, and wrist pronation and supination were frequently employed during
cooking, particularly how to grasp a wok (2.8kg) and throw it up; while barbecuing which require
fast forceful exertion of upper limbs with a long period. For dim sum chef, the fine motor skills
were more required such as repetitively make the product of dim sum, for example pinch to pinch,
three-jaw pinch. It has been reported that the repetitive use of arms and hands were the main risk
factors of WMSDs [12, 40-41]. The work characteristics of this repetitive movement in manual
tasks deserve the attention of the importance of prevention, especially the method for risk
assessment and management of work repetitive tasks. In order to achieve the goal of maintaining
a satisfactory level of productivity and workers’ health, the Occupational Repetitive Action
(OCRA) method can be considered [42-43]. This combined approach provides interaction among
job, machinery and ergonomists in the design of work processes and workplaces.

For the controls of repetitive movement, the following includes the most common solutions of
risk controls. They are frequent rest breaks, task rotation, avoid forced pacing, job enrichment

and variety, automation, mechanization, worker participation in job design and organization [49].

3.4.3 Forceful movement

The results of NIOSH lifting calculations showed that only one manual handling operation task
(lifting a pig, 19kg) exceeded the cut value of the lifting index 1.00. In some other manual
handling operation tasks in the job position dishwasher, although dishwasher has the greatest
number of lifting tasks among the ten job positions, all the calculated lifting index was less than
1.00, the actual lifting weight was below the recommended weight limit. However, we still found
that whatever the lifting index was bigger or smaller than the cut value 1.00, all the workers

employed awkward posture such as trunk bent lifting posture, and the consequence was that may
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increase the risk of developing WMSDs. More often, in the catering industry, workers attempt to
use awkward postures to lift or carry heavy objects, despite they understand or have the
knowledge of how to correctly perform manual handling tasks in the workplace. This might be
due to they have overlooked the severity of consequence of using incorrect postures, or they are
habituated to use their incorrect postures to perform their daily work for a long period of time.
They do not experience any discomfort or pain or injury by doing so, or even they have the
experiences of discomfort but they were used to this discomfort [44].
For the controls of forceful movement, the following includes the most common solutions of risk
controls. They are [49]:

x  Divide load into smaller units

x Ensure load is easy to grip and stable

x  Arrange lifting environment free from obstacles and on level surface

x  Address extremes of height, e.g. restrict transfers to levels below elbow and above knee

height
x  Avoid lifting from the floor

x Mechanical lifting aids appropriate to the task such as trolleys

3.4.4 Work environment

Wet and oiled floor surfaces were very common in the catering industry because of its
characteristics. Although these factors may not directly contribute to WMDs, they increase the
likelihood of industrial accident such as slip or fall on the same level. The awareness of such

hazards should be enhanced among those workers. Moreover, uses of administrative methods to
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control such hazards to prevent further industrial accident are one core components in prevention

program [45].

For the physical factors temperature, noise, humanity and lighting, these factors may play an
indirect contribution to the development of WMSDs. For instance, lighting is dim over some
workplaces, this may force workers in the catering industry using forward flexed posture to see
and monitor the products. The noisy and humid environment may contribute to the psychological
problem, such as stress. Moreover, it has been reported that individual stress reactions, for
example, depression and psychosomatic symptoms acted independently to increase the likelihood

of developing self-reported musculoskeletal complaints [46-47].

This case study addressed the ergonomics risk factors of WMSDs in the catering industry by
using a comprehensive on-site surveillance method from different angles. As far as we know, the
current study is the first case study adopting scientific instruments to systematically measure
ergonomics risk factors in the catering industry in Hong Kong, which can be considered as a pilot
study for the future investigation of workplace risk factors in the development of WMSDs. The
findings of this study indicated that rush working is a feature in Hong Kong’s catering industry.
People working in this industry have to maintain standing posture with long working hours, and
repetitive movement of upper limbs. The need of developing effective preventive strategies in

this specific industry including training and education therefore is apparent.

3.4.5 Recommended controls in the catering industry
There is little research on the engineering controls in the catering industry. Ideally, the

workstation should be fully adjustable, fitting the worker's body size and shape. It is

3‘% Occupational Safety and Health Council 39



Final Report on The Study of Work-related Musculoskeletal Disorders in Catering Industry in Hong Kong

recommended that the environment and configuration of the kitchen should be stressed the
following controls based on the findings of phase I and phase 11 studies:

a. The environment should be free from obstacles when lifting or carrying. The width of the
passageway should not less than 0.7m to ensure there is enough room to use trolley, move around
and to change body position.

b. The kitchen should have good ventilation and temperature should be less than 26°C.

c. The wok is 2.8 kg weight, which is too heavy for one hand use (weight over 1kg). Try to use
both hands to move it. Since the force direction of the movement of cook is in-line with forearm
and wrist, the design of the tool of spatula, the handle should be bent in order to minimize wrist
deviation [50].

d. Prolonged standing posture is the main problem in development of WMSDs. It is recommended
to use a footrest with a height of 40-50 cm (about 16 - 20 in.) to allow the worker to shift body

weight from one leg to the other. The purpose is to relax strained leg and back muscles [51].

-
~

Figure 1. Sample of footrest

e. It is important that the worker needs to understand which body movements and postures
contribute to discomfort and the severity of WMSDs. The training for workers should contain
information to adjust specific workplace layouts to the individual's advantage to reduce or

eliminate health hazards. Besides, the worker should be aware that the importance of rest periods
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(regular breaks) to relax when muscles are tired, or move around when muscles are stiff, to walk
when work restricts the worker's ability to change postures or positions etc.

4. Phase I11: Development of training Kit

Based on the findings from phase | and phase Il, together with a thorough systematic review on
the literatures about the prevention strategies of WMSDs in the catering industry, a
comprehensive training and promotional kit was developed for both employers and employees in
restaurants for the prevention of musculoskeletal problems. The structured training kit consists
of introduction, main content and assessment for the training. The contents such as causes of
WMSDs, features relevant to WMSDs and specific control measures (engineering control,
administrative control and ergonomics control) were well included. Besides, the theory of
cognitive behavior and reasoned action are designed in a real story about occurrence of WMSDs

in the catering industry.
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Appendix : Table

Tablel. First and second round disproportional random sampling and response rate

Number
Trial one Trial two
Total number of sending invitation letters 101 285
Returned by the Post Office 9 24
Telephone feedback from restaurants 3 5
Letter feedback from restaurant 1 4
Fax feedback from restaurants 0 1
Final participating restaurants 5 7
Response rate 5% 2.5%
Table 2. Sources of returning questionnaires
Number (%) Questionnaire Response
disseminated rate
Pilot study 84 (9.3%) 165 51.0%
The Federation of Hong Kong Food 189 (21.0%) 500 37.8%
& Beverage Industries Trade Unions
Eating Establishment Employees 289 (32.0%) 1000 28.9%
General Union
Four Chinese Restaurants 173 (19.2%) 320 54.1%
Three Japanese Restaurants 65 (7.2%) 70 86.7%
Three Bars 57 (6.3%) 60 95.0%
One Seafood Restaurant 25 (2.8%) 80 31.2%
One Western Style Fast Food 20 (2.2%) 22 90.9%
Restaurant
Table 3. Geographic location of the restaurants
Location Number Percentage
Hong Kong Island 154 17.1
Kowloon 500 55.4
New Territory 195 21.6
42
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Table 4 Demographic characteristics and work profile in Chinese Restaurant, Western Restaurant and other Restaurant
------ Total Chinese Western Other
Restaurant Restaurant Restaurant
Nts 902 Nts 538 Nts 162 Nts 177
n % n % n % n %
Job title
Kitchen Staff 97 10.7 228 44.6 57 35.8 61 35.9
Floor Service Staff 249 27.5 214 41.9 79 49.7 37 21.8
Others 61 6.7 69 13.5 23 14.5 72 42.4
Gender
Male 497 55.1 361 88.7 6 14.6 128 28.0
Female 374 41.5 46 11.3 35 85.4 329 72.0
Age
<25 93 10.3 15 4.2 45 30.2 32 21.1
25-29 71 7.9 22 6.1 34 22.8 15 9.9
30-34 99 11.0 50 13.9 29 19.5 16 10.5
35-39 105 11.6 79 22.0 14 9.4 10 6.6
40-44 99 11.0 67 18.7 7 4.7 22 14.5
> 45 215 23.8 126 35.1 20 13.4 57 37.5
XY SDy ! 38.03(11.51) 40.09(10.26) 31.19(10.76) 37.39(12.73)
Education level
Primary 6 or below 150 16.6 99 20.3 8 5.5 40 23.0
F1-F3 322 35.7 231 47.4 28 19.3 51 29.3
F4-F5 267 29.6 123 25.3 63 43.4 76 43.7
F6-F7 58 6.4 25 5.1 25 17.2 6 3.4
Diploma 23 2.5 5 1.0 17 11.7 1 0.6
BSc or above 8 0.9 4 0.8 4 2.8 0 0
Months of current working experience
d36 82 9.1 25 5.3 23 14.9 32 19.4
oL d312 57 6.3 27 5.7 16 10.4 14 8.5
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12L d324 65 7.2 39 8.3 17 11.0 9 5.5
241 d336 83 9.2 44 9.4 16 10.4 22 13.3
36L d348 68 7.5 36 7.7 16 10.4 15 9.1
48L d360 59 6.5 34 7.2 9 5.8 13 7.9
> 60 395 43.8 265 56.4 57 37.0 60 36.4
X ¥ sDy 107.26(115.85) 124.56(121.76) 76.60(92.56) 76.84(93.96)
Working hours/day
X Y SDy 10.26(1.76) 10.70(1.84) 9.52(1.04) 9.61(1.60)
Working days/week
X ¥ sDy 5.79(0.96) 5.79(1.07) 5.87(0.7) 5.77(0.67)
Break arrangement per day
Yes 514 57.0 264 57.5 137 86.2 99 58.6
No 292 32.4 192 41.8 22 13.8 70 41.4
Frequency of exercise habitY time/monthy
0 300 33.3 182 39.7 47 29.7 65 37.6
1-3 427 47.4 236 51.5 80 50.6 101 58.4
tc 4 78 8.6 35 7.6 31 19.6 7 4.0
Table 4 Demographic characteristics and work profile in Chinese Restaurant, Western Restaurant and other Restaurant
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Total Chinese Western Other
Restaurant Restaurant Restaurant
------ Nt 902 Nts 538 Nts 162 Nts 177
n % n % n % n %
Job title
Kitchen Staff 97 10.7 228 44.6 57 35.8 61 359
Floor Service Staff 249 27.5 214 41.9 79 49.7 37 21.8
Others 61 6.7 69 13.5 23 14.5 72 42.4
Gender
Male 497 55.1 361 88.7 6 14.6 128 28.0
Female 374 41.5 46 11.3 35 85.4 329 72.0
Age
<25 93 10.3 15 4.2 45 30.2 32 21.1
25-29 71 7.9 22 6.1 34 22.8 15 9.9
30-34 99 11.0 50 13.9 29 19.5 16 10.5
35-39 105 11.6 79 22.0 14 9.4 10 6.6
40-44 99 11.0 67 18.7 7 4.7 22 14.5
> 45 215 23.8 126 35.1 20 13.4 57 37.5
XY SDy ! 38.03(11.51) 40.09(10.26) 31.19(10.76) 37.39(12.73)
Education level
Primary 6 or below 150 16.6 99 20.3 8 5.5 40 23.0
F1-F3 322 35.7 231 47.4 28 19.3 51 29.3
F4-F5 267 29.6 123 253 63 43.4 76 43.7
F6-F7 58 6.4 25 5.1 25 17.2 6 34
Diploma 23 2.5 5 1.0 17 11.7 1 0.6
BSc or above 8 0.9 4 0.8 4 2.8 0 0
Months of current working experience
a36 82 9.1 25 53 23 14.9 32 19.4
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6L d312 57 6.3 27 5.7 16 10.4 14 8.5
12L d324 65 7.2 39 8.3 17 11.0 9 5.5
24L 336 83 9.2 44 9.4 16 104 22 133
36L 348 68 7.5 36 7.7 16 10.4 15 9.1
48L d360 59 6.5 34 7.2 9 5.8 13 7.9
> 60 395 43.8 265 56.4 57 37.0 60 36.4
X Y SDy 107.26(115.85) 124.56(121.76) 76.60(92.56) 76.84(93.96)
Working hours/day
XYy SDy 10.26(1.76) 10.70(1.84) 9.52(1.04) 9.61(1.60)
Working days/week
XY SDy 5.79(0.96) 5.79(1.07) 5.87(0.7) 5.77(0.67)
Break arrangement per day
Yes 514 57.0 264 57.5 137 86.2 99 58.6
No 292 32.4 192 41.8 22 13.8 70 41.4
Frequency of exercise habitY time/monthy
0 300 33.3 182 39.7 47 29.7 65 37.6
1-3 427 47.4 236 51.5 80 50.6 101 58.4
tc4 78 8.6 35 7.6 31 19.6 7 4.0
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Table 5 Prevalence of WMSDs in different body parts in three groups of restaurants

Body Part Prevalence of WMSDs

Chinese Restaurant Western Restaurant Other Restaurant
Kitchen Staff | Floor Staff Others |[Kitchen Staff| Floor Staff | Others | Kitchen Staff | Floor Staff Others
n % n % n % n % n % n| % n % n % n %

Neck 110 | 482 [ 100 | 46.7 | 25 [362| 26 |456| 40 | 50.6 | 7 |30.4| 26 | 42.6 16 43.2 32 44 .4
Shoulder 142 | 623 | 97 | 453 | 30 [43.5| 30 |[52.6| 49 | 62.0 |12 |52.2| 32 | 525 21 56.8 39 54.2
Upper arm 99 | 434 | 61 | 285 | 12 |174 | 22 |386| 26 | 329 | 5 |21.7] 25 | 41.0 14 37.8 22 30.6
Elbow 109 | 478 | 54 | 252 | 11 |159| 20 |351| 15 | 19.0 | 3 |13.0] 33 | 54.1 11 29.7 23 31.9
Forearm 79 | 346 | 46 | 21.5 8 |11.6| 18 |316| 20 | 25.3 | 3 [13.0| 16 | 26.2 12 32.4 24 33.3
mgter O 1131|575 | 76 | 355 | 18 |26.1| 20 |351| 31 | 392 | 4 |17.4| 32 | 525 | 14 | 378 | 40 | 556
Upper back 84 | 368 | 69 | 322 | 13 | 188 | 21 |36.8| 34 | 43.0 | 8 |34.8| 14 | 23.0 11 29.7 23 31.9
Low back 94 | 412 | 95 | 444 | 24 |348 | 24 [421| 50 | 633 | 9 [39.1] 20 | 32.8 12 32.4 27 375
Thigh 72 | 316 | 70 | 327 | 9 |13.0] 19 |333| 29 | 36.7 | 3 |13.0] 17 | 279 13 35.1 15 20.8
Knee 85 | 373 | 71 | 332 | 18 [26.1| 16 [281| 29 | 36.7 | 5 |21.7| 16 | 26.2 11 29.7 15 20.8
Leg 113 | 49.6 | 108 | 50.5 | 17 [246| 22 |386| 42 | 532 | 5 |21.7| 23 | 37.7 18 48.6 23 31.9
Ankle 95 | 417 | 97 | 153 | 22 |31.9| 19 |33.3| 40 | 50.6 | 5 |21.7] 12 19.7 12 32.4 21 29.2
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Table 6 Pain intensity in different body parts in three groups of restaurants
Body Part Pain intensity of WMSDs
Chinese Restaurant Western Restaurant Other Restaurant

Kitchen Staff | Floor Staff Others [Kitchen Staff| Floor Staff | Others |Kitchen Staff| Floor Staff | Others

X | SD| X | SD| X | SD| X |SD| X |SD| X |SD X | SD| X | SD| X |sD P*
Neck 5.06 | 2.19 438|229 | 517|257 | 4.95 | 234|447 |1.78 |3.29(1.25/5.72 | 256 | 3.81| 1.42 {3.93(1.91| 0.002
Shoulder 532 | 229 [4.74| 192 |541|2.56| 5.20 | 2.25|4.86|2.10|3.73|1.68| 5.87 | 2.25 [ 4.16 | 1.57 |4.22]2.15| 0.002
Upper arm 531 | 246 (494 | 241 [ 625293 | 5.00 | 250|454 |2.15|4.00{3.00| 6.29 | 2.20 | 3.86| 1.99 [5.00({1.97| 0.022
Elbow 552 | 246 [4.72| 2.17 |7.11|2.20| 5.65 | 2.25|4.07 | 2.13 |5.67|3.21| 6.06 | 2.12 [ 4.09 | 2.07 |4.77|1.72| 0.001
Forearm 5.68 | 249 |4.14| 1.72 | 6.13|2.70 | 5,50 | 2.17 | 4.95 | 2.30 {5.33|2.52| 6.50 | 2.07 | 3.18 | 1.60 [4.74]1.86| <0.01
mgter O 1521 | 232 | 443|204 513|268 6.18 | 2.14 | 5.21 | 2.53 |2.25|1.26| 5.84 | 2.37 | 450 | 1.88 |4.61|1.91| <001
Upper back |5.85| 2.55 [4.74| 2.07 | 6.75|2.01 | 5.11 | 2.20 | 5.16 | 1.90 [3.67|1.86| 6.62 | 2.50 | 3.64 | 2.01 |4.64|2.24| <0.01
Low back 6.00 | 2.67 (497 | 2.36 | 6.87 |2.32| 545 |2.39|5.36 |2.15(4.38(|2.26| 7.05 | 2.44 | 4.25| 1.91 [450(2.20| <0.01
Thigh 541 | 237 |527| 241 |488|2.75| 5.86 | 2.39 |5.44|1.89 |4.00(2.65| 6.13 | 2.20 | 4.08 | 2.50 |3.73|1.71| 0.017
Knee 597 | 249 |520| 228 |541|2.55| 5.46 |2.70 |5.27 | 2.13|5.20|2.59| 6.25 | 2.34 [ 4.82| 2.23 |4.00/1.75| >0.05
Leg 5.05| 230 |526| 245 |544|2.16| 5.76 | 250 |5.78 | 2.15 |4.00({2.34| 6.48 | 2.38 | 3.94 | 1.89 (4.23(1.63| 0.017
Ankle 5.53 | 2.57 |5.46| 244 |5.00|2.55| 5.38 | 2.45|5.66 | 2.34 |5.25|2.22| 6.33 | 2.39 [4.17| 2.12 |4.50[1.99| >0.05

*Two way ANOVA, the p level is mainly presented for the main effect of type of job level.
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Table 7 In-depth analysis of the prevalence of WMSDs in different body parts among different job titles
Body Part Prevalence of WMSDs
Chinese Restaurant Western Restaurant
Senior Chef Chef Dimsun Chef| BBQ Chef | Kitchen assistant | Floor manager | Floor foreman | Waiter/Waitress
n % n % n % n % n % n % n % n %

Neck 32 | 604 | 37 | 38.1 | 28 | 60.9 7 43.8 6 37.5 9 52.9 4 40.0 27 51.9
Shoulder 38 | 71.7 | 53 | 54.6 | 32 | 69.6 11 68.8 8 50.0 10 58.8 6 60.0 33 63.5
Upper arm 28 | 52.8 | 30 | 309 | 25 | 543 8 50.0 8 50.0 3 17.6 2 20.0 21 40.4
Elbow 31 | 58.5 | 39 | 40.2 | 23 | 50.0 10 62.5 6 37.5 1 5.9 4 40.0 10 19.2
Forearm 23 | 434 | 22 | 227 | 21 | 457 8 50.0 5 31.3 3 17.6 2 20.0 15 28.8
mgter O | 29| 547 | 56 | 57726 | 565 | 10 | 625 | 10 | 625 | 5 | 294 | 5 | 500 | 21 | 404
Upperback | 23 | 434 | 27 | 27.8 | 20 | 43.5 7 43.8 7 43.8 5 29.4 4 40.0 25 48.1
Low back 23 | 434 | 32 | 33.0 | 20 | 43.5 10 62.5 9 56.3 9 52.9 6 60.0 20 38.5
Thigh 18 | 34.0 | 25 | 258 | 17 | 37.0 7 43.8 5 31.3 4 23.5 5 50.0 20 38.5
Knee 24 | 453 | 25 | 258 | 21 | 45.7 9 56.3 6 37.5 6 35.3 5 50.0 18 34.6
Leg 25 | 472 | 47 | 485 | 24 | 522 9 56.3 8 50.0 7 41.2 5 50.0 30 57.7
Ankle 31 | 585 | 29 | 299 | 21 | 457 8 50.0 6 37.5 6 35.3 5 50.0 29 55.8
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Table 8 Pain intensity in different job titles in three groups of restaurants
Body Part Pain intensity of WMSDs
Chinese Restaurant Western Restaurant
Senior Chef Chef Dimsun Chef| BBQ Chef | Kitchen assistant | Floor manager | Floor foreman | Waiter/Waitress
X | SD| X | SD| X | SD| X | SD| X SD | X | SD| X | SD| X SD
Neck 510 | 2.48 [491| 2.05 |5.58| 2.00 | 460 | 1.82 3.80 259 |500| 193 | 500 | 2.16 | 4.23 1.70

Shoulder 539 2.16 [4.86] 222 |6.08| 231 | 578 | 2.82 4.83 248 | 450 | 245 | 483 | 1.72 | 4.97 2.13

Upperarm | 5.65| 2.56 [4.70| 2.27 |5.60 | 2.33 | 5.83 | 2.48 5.00 352 |367| 208 | 650 | 212 | 4.47 2.14

Elbow 587 247 1480|229 |6.06| 2.34 | 643 | 3.10 6.60 2.70 |8.00 425 | 2.22 | 3.56 1.81

Forearm 595| 2.09 [495] 254 [6.06| 2.64 | 6.25 | 4.11 5.75 222 |550| 354 | 650 | 212 | 467 2.26

\II:vlrr;gteror 560 | 2.02 (494|218 |595| 244 | 588 | 2.85 | 333 | 240 |550| 3.00 | 580 | 259 | 500 | 2.54

Upper back | 6.00 | 2.45 |5.58| 245 | 6.22| 2.71 | 6.20 | 3.56 4.80 249 [325| 206 |6.75| 1.26 | 5.22 1.73

Low back 6.10 | 2.71 |5.77| 245 [6.53| 2.76 | 6.25 | 3.15 5.14 318 |550| 295 | 567 | 242 | 5.27 2.00

Thigh 559 | 2.69 |5.58] 230 493 2.16 | 580 | 2.95 4.67 208 |[400| 424 | 640 | 1.82 | 533 1.64
Knee 5521 229 16.65| 272 |573| 246 | 6.29 | 2.69 4.75 171 | 500 | 255 |6.20 | 1.64 | 5.06 2.17
Leg 500 230 [5.04] 243 |574| 194 | 417 | 2.23 3.80 239 |500]| 3.67 |6.20 | 1.79 | 585 1.92
Ankle 550] 2.60 |6.11| 290 |547] 1.64 | 450 | 251 3.50 252 |520] 342 | 520 ] 192 | 5.82 2.26
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Table 9 Frequency of bodily movement in different job titles and restaurants
Bodily Frequency of Bodily Movement
Movement Chinese Restaurant Western Restaurant Other Restaurant
Kitchen Staff | Floor Staff Others [Kitchen Staff| Floor Staff | Others |Kitchen Staff| Floor Staff | Others
X | SD| X | SD| X | SD| X |SD| X |SD| X |SD X | SD| X | SD| X |[sSD P*
1# 347 | 138 | 1.74] 1.08 | 2.19(1.60| 291 |1.43|1.83|1.06|2.05/1.16|3.28 | 1.41 |2.05| 0.94 |2.32|1.24| <0.01
2 347 | 135 | 1.87] 123 |1.89|1.66| 3.16 |1.13]2.09|1.15|2.05/1.19| 3.13 | 1.38 | 2.35| 0.67 |2.18|1.27| <0.01
3 295 1.61 [1.86| 1.20 | 1.56 133 | 250 |1.28|2.12|1.22|1.85(|1.04| 3.43 | 1.43 |256| 0.96 [2.15|1.25| <0.01
4 288 1.34 (261 1.29 |275|1.65| 273 |1.34|254|1.21|2.00(1.17|3.13 | 1.28 | 2.64 | 0.56 [2.40|1.20| <0.01
5 317 | 1.32 |2.16| 1.34 | 3.19]1.78 | 3.09 |1.26 | 2.23 | 1.20 {2.45|1.54| 290 | 1.30 | 259 | 0.85 |2.71|1.27| <0.01
6 229 1.20 (206 1.04 |2.82|1.76 | 242 | 131|194 |1.04|2.00(1.12| 2.18 | 1.19 | 2.39| 1.03 |1.82|1.08| <0.01
7 280 1.39 (235|132 |2.64 158|238 |1.091.89|1.01|1.95(1.05|2.74| 1.39 |2.33| 0.91 [{1.98]0.97| <0.01
8 253 1.15 (270 | 1.28 |3.37|1.83 | 237 |1.12|2.24|1.11|2.35|1.23| 2.37 | 1.04 | 2.64 | 0.83 |2.55/1.09| <0.01
9 277 1.29 (293 | 1.30 |3.32|1.66| 245 |1.13|2.39|1.24|2.25|1.12| 2.74 | 1.27 | 2.70 | 0.87 |2.37|1.01| <0.01
10 233 1.18 [2.78| 1.41 |4.08 | 146 | 2.27 |1.12|2.08 |1.18 |2.25|1.16| 2.36 | 1.13 | 2.88| 0.93 [2.20|1.12| <0.01
11 213 1.23 [1.50| 0.73 | 1.67 | 1.32 | 2.27 | 1.04 | 1.56 | 0.90 |2.00|1.25| 2.38 | 0.96 | 2.13 | 0.83 |1.83]0.91| <0.01

*Two way ANOVA, p<0.01 means that they either has main effect in restaurant level or job title level, or interaction level.
#1. Wrist twisting; 2. Wrist bending; 3. Prolonged wrist exertion; 4. Grasping and pinching objects with thumb and other fingers; 5.
Repeated finger movement; 6. Getting heavy objects from or above shoulder level; 7. Twisting back to take objects from behind; 8.
Lifting heavy objects from floor with waist bending; 9. Forward reaching with waist bending; 10. Pushing forward with hands

holding objects; 11. Vibration.
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Table 10. Bodily movement at work which leads to musculoskeletal pain at shoulder, elbow, and
low back

Location Bodily Movement t p
Shoulder Vibration 2.33 0.021

Elbow Wrist twisting 2.06 0.043
Low back Grasping and

pinching objects with

thumb and other 2.24 0.028
fingers
Table 11. Job rotation schedule for chef
Shift | Job or Activities Clock time Duration (min)
Shift 1 | Food preparation 9:30 -11:30 120
Lunch 11:00 - 11:30 or 11:30 —12:30 | 30
Cooking 12:00 — 14:30 150
Break 14:30 - 17:00 150
Dinner 17:00 - 17:30 30
Cooking 17:30 — 23:00 330
Shift 2 | Cooking 12:00 — 14:30 150
Food preparation 14:30 - 17:00 150
Dinner 17:00 —17:30 30
Cooking 17:30 —23:00 330
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Table 12: Distribution of the OWAS postures for chief chef

Posture Cooking
Back
Straight | 93%
Bent | 4%
Twisted | 2%
Bent and twisted | 1%
Arms
Both arms below shoulder level | 100%
One above shoulder level | 0%
Both arms above shoulder level | 0%
Legs
Sitting | 0%
Standing on two legs | 100%
Standing on one leg | 0%
Standing on two bent knees | 0%
Standing on one bent knees | 0%
Kneeling | 0%
Walking | 0%
Loading
< 10kg | 100%
<20kg | 0%
>20kg | 0%
Table 13: Task analysis of cooking
Task Identification of main musculoskeletal risks
Cooking 1. left upper arm raised and abducted, neck flexed;

2. left upper arm rotate the wok quickly;

3. left hand hold the wok statically and for a long period,
4. left wrist extended and flexed alternatively and quickly;
5. right upper arm raised and abducted,;

6. right upper limb stir food in the wok;

7. right wrist pronated and supinated quickly

8. task done repeatedly and quickly;

9. often neck flexion;

10. often right arm at shoulder level to reach objects
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Table 14: Distribution of the OWAS postures for general chef

Posture

Cooking

Back
Straight
Bent
Twisted
Bent and twisted

88%
11%
1%
0%

Arms
Both arms below shoulder level
One above shoulder level
Both arms above shoulder level

95%
2%
3%

Legs
Sitting
Standing on two legs
Standing on one leg
Standing on two bent knees
Standing on one bent knees
Kneeling
Walking

0%
99%
1%
1%
0%
0%
0%

Loading
< 10kg
<20kg
>20kg

100%
0%
0%
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Table 15. Job rotation schedule for BBQ chef

cut meat.

Shift | Job or Activities Clock time Duration (min)
Shift 1 | Food preparation, such as | 8:00 — 11:30 210
cutting raw materials.
Roasting
Lunch 11:30 - 12:00 30
Roasting 12:00 - 13:00 60
Break 13:00 — 15:00 120
Roasting 15:00 — 17:00 120
Dinner 17:00 —17:30 30
Food preparation 17:30 — 20:00 150
Shift 2 | Food preparation, such as | 10:00 — 11:30 150
soup, rice, cold dish.
Lunch 11:30 - 12:00 30
Food preparation, such as | 12:00 — 15:00 180
cut meat.
Break 15:00 — 17:00 120
Dinner 17:00 — 17:30 30
Food preparation, such as | 17:30 — 23:00 270
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Table 16: Distribution of the OWAS postures for BBQ chef

Posture Cutting and roasting

Back
Straight | 67%
Bent | 32%

Twisted | 0%

Bent and twisted | 1%

Arms
Both arms below shoulder level | 93%

One above shoulder level | 6%

Both arms above shoulder level | 1%

Legs
Sitting | 0%
Standing on two legs | 86%
Standing on one leg | 4%
Standing on two bent knees | 10%
Standing on one bent knees | 0%
Kneeling | 0%
Walking | 0%

Loading
< 10kg | 89%
<20kg | 11%
>20kg | 0%
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Table 17: Task analysis of cooking

Task

Identification of main musculoskeletal risks

Food

preparation,

1. Awkward lifting posture: trunk bent > 60°,
. Often neck flexion, >20°,

2
3
4
5. Task done repeatedly and quickly
1
2
3

particularly . Force load > 20 Ibs,
cutting pig . Right wrist pronated and supinated quickly
Roasting . Upper arms are raised above shoulder level when hang roasted pig,

. Wrist position often flex and extend greater than 15°,
. Use awkward posture to put the pig in and out the big oven.

Table 18: NIOSH calculations in BBQ chef

Origin of lift Destination Calculation Results

Lifting a pig from floor with | Onto the workstation platform | RWL = 15.767

two hands Actual weight of a pig = 19kg
Lifting Index = 1.205

Table 19. Job rotation schedule for Dim Sum chef

Shift | Job or Activities Clock time Duration (min)
Shift 1 | Prepare the raw materials | 4:30 — 11:30 420

of making dim sum

Dim sum making

Lunch 11:30 - 12:00 30

Dim sum making 12:00 - 16:00 240

3’@- Occupational Safety and Health Council

57




Final Report on The Study of Work-related Musculoskeletal Disorders in Catering Industry in Hong Kong

Table 20: Distribution of the OWAS postures for Dim Sum chef

Posture Making dim sum

Back
Straight | 81%
Bent | 19%

Twisted | 0%

Bent and twisted | 0%

Arms
Both arms below shoulder level | 99%

One above shoulder level | 1%

Both arms above shoulder level | 0%

Legs
Sitting | 0%
Standing on two legs | 91%
Standing on one leg | 0%
Standing on two bent knees | 8%
Standing on one bent knees | 0%
Kneeling | 0%
Walking | 0%

Loading
< 10kg | 100%
<20kg | 0%
>20kg | 0%

Table 21: Task analysis of making dim sum

Task Identification of main musculoskeletal risks

Dim sum preparation 1. Awkward lifting posture: trunk bent > 60°,
2. often neck flexion, >20°,
3. task done repeatedly and quickly

Steaming Dim sum Both upper arms or one upper arm is often raised above shoulder level
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Table 22. Job rotation schedule for BBQ chef

Shift Job or Activities Clock time Duration (min)
Shift 1 Washing and placing 7:00 - 14:30 420 (deduct 30 minutes lunch
different tray of containers time)
Lunch 11:00-11:300or | 30
11:30 - 12:00
Off duty 14:30 — 20:00 330
Washing and placing 20:00 - 23:30 210
different tray of containers
Shift 2 Washing and placing 10:00 — 16:00 330 (deduct 30 minutes lunch
different tray of containers time)
Lunch 11:00 - 11:300or | 30
11:30 - 12:00
Off duty 16:00 — 19:00 180
Washing and placing 19:00 — 23:30 270
different tray of containers
Shift 3 Washing and placing 11:00 - 17:30 240 (deduct 30 minutes lunch
different tray of containers time)
Lunch 11:00 - 11:30or | 30
11:30 — 12:00
Off duty 17:30 — 19:00 90
Washing and placing 19:00 — 23:30 270
different tray of containers
Shift 4 Washing and placing 11:30 - 23:30 690 (deduct 30 minutes dinner
different tray of containers time)
Dinner 17:00 - 17:30 30
Washing and placing 17:30 — 23:30 300
different tray of containers
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Table 23: Distribution of the OWAS postures for dishwasher

Posture

Cleaning and Placing

Back
Straight
Bent
Twisted
Bent and twisted

92%
7%
1%
0%

Arms
Both arms below shoulder level
One above shoulder level
Both arms above shoulder level

99%
1%
1%

Legs
Sitting
Standing on two legs
Standing on one leg
Standing on two bent knees
Standing on one bent knees
Kneeling
Walking

0%
100%
0%
0%
0%
0%
0%

Loading
< 10kg
<20kg
>20kg

99%
1%
0%

Table 24: Task analysis of cleaning and placing

Task Identification of main musculoskeletal risks
Cleaning 1. Neck is forward bending,

2. often right hand pronation and supination,
Placing 1. Force load between 10 - 20 kg,

2. lifting with awkward posture,

3. Overhead lifting is observed.
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Table 25:

NIOSH calculations in BBQ chef

Origin of lift

Destination

Calculation Results

Lifting a tray of dim sum plate (
the sink with two hands

) from

Onto the frame

RWL = 17.869
Actual weight = 11kg
Lifting Index = 0.616

Lifting a tray of bowl”
with two hands

~ from the sink

Onto the frame

RWL = 17.869
Actual weight = 12kg
Lifting Index = 0.672

sink with two hands

Lifting a tray flatten dish” from the | Onto the frame | RWL = 17.869

sink with two hands Actual weight = 13kg
Lifting Index = 0.728

Lifting a tray of bone plate () from the | Onto the frame | RWL = 17.869

sink with two hands Actual weight = 15kg
Lifting Index = 0.839

Lifting a tray of rice bowl ( ) from the | Onto the frame | RWL = 17.869

Actual weight = 16kg
Lifting Index = 0.895

Table 26. Job rotation schedule for waiter/waitress

Shift Job or Activities Clock time Duration (min)
Only 1| Floor management, including | 10:30 — 11:30 60
shift put necessary staff on the

desk, classify dessert etc.

Lunch 11:30 - 12:00 30

serving 12:00 - 17:00 300

dinner 17:00 - 17:30 30

serving 17:30 - 20:30 180
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Table 27: Distribution of the OWAS postures for waitress/waiter

Posture Preparation and serving

Back
Straight | 68%
Bent | 31%

Twisted | 1%

Bent and twisted | 1%

Arms
Both arms below shoulder level | 99%

One above shoulder level | 0%

Both arms above shoulder level | 1%

Legs
Sitting | 0%
Standing on two legs | 99%
Standing on one leg | 0%
Standing on two bent knees | 0%
Standing on one bent knees | 0%
Kneeling | 0%
Walking | 0%

Loading
< 10kg | 100%
<20kg | 0%
>20kg | 0%

Table 28: Task analysis of preparation and serving

Task Identification of main musculoskeletal risks

Floor management awkward trunk posture when classify desserts

Serving Bent posture when placing dish on the desk or collecting dish after
eating, the range is between 20 to 60 degree
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Table 29: Distribution of the OWAS postures for floor foreman

Posture

Preparation and serving

Back
Straight
Bent
Twisted
Bent and twisted

92%
8%
0%
0%

Arms
Both arms below shoulder level
One above shoulder level
Both arms above shoulder level

100%
0%
%

Legs
Sitting
Standing on two legs
Standing on one leg
Standing on two bent knees
Standing on one bent knees
Kneeling
Walking

0%
100%
0%
0%
0%
0%
0%

Loading
< 10kg
<20kg
>20kg

100%
0%
0%
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Table 30: Distribution of the OWAS postures for dishwasher

Posture Serving

Back
Straight | 95%

Bent | 5%

Twisted | 0%

Bent and twisted | 0%

Arms
Both arms below shoulder level | 100%
One above shoulder level | 0%
Both arms above shoulder level | %

Legs
Sitting | 0%
Standing on two legs | 100%
Standing on one leg | 0%
Standing on two bent knees | 0%
Standing on one bent knees | 0%
Kneeling | 0%
Walking | 0%

Loading
<10kg | 100%
<20kg | 0%
>20kg | 0%

Table 31. Job rotation schedule for water bar worker

Shift Job or Activities Clock time Duration (min)
Only 1| Preparation 10:30 — 11:30 60
shift Lunch 11:30-12:00 | 30

Making drink, prepare soup, | 12:00 —17:00 300
bread and so on.

dinner 17:00-17:30 30

Making drink, prepare soup, | 17:30 —20:30 180
bread and so on.
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Table 32: Distribution of the OWAS postures for water bar worker

Posture Making drink and soup

Back
Straight | 94%

Bent | 3%

Twisted | 0%

Bent and twisted | 2%

Arms
Both arms below shoulder level | 100%

One above shoulder level | %

Both arms above shoulder level | %

Legs
Sitting | 0%
Standing on two legs | 100%
Standing on one leg | 0%
Standing on two bent knees | 0%
Standing on one bent knees | 0%
Kneeling | 0%
Walking | 0%

Loading
< 10kg | 100%
<20kg | 0%
>20kg | 0%

Table 33: Task analysis of cooking

Task Identification of main musculoskeletal risks

Making drink | 1. Neck is forward bending,
2. often right hand flexion and extension,
3. Trunk forward bending
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Appendix: figure
Recommendations for actions
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Figure 1: Posture analysis result for chief chef
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Recommendations for actions
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Figure 2: Posture analysis result for general chef
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Recommendations for actions
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Figure 3: Posture analysis result for BBQ chef
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Recommendations for actions
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Figure 4: Posture analysis result for Dim sum chef
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Recommendations for actions
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Figure 5: Posture analysis result for dishwasher
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Recommendations for actions
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Figure 6: Posture analysis result for waitress/waiter
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Recommendations for actions
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Figure 7: Posture analysis result for floor foreman
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Recommendations for actions
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Figure 8: Posture analysis result for floor manager
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Recommendations for actions
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