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ABSTRACT 
The people of hotel industry are engaged in different jobs like housekeeping, cooking, catering, laundering and managing 

the front office etc. These are very tedious jobs, and injuries in these jobs means losses i.e. loss of money, loss of time and 

loss of productivity. In different sections of hotel like kitchen, laundry and housekeeping workers perform varied types of 

job which are very physically demanding and may cause occupational health hazards such as back pain or pain in upper 

extremities like upper limbs, neck and shoulders. The other aches arising from manual handling injuries are lifting, carrying 

heavy items or pushing and pulling the object form one place to other which ultimately affects the health of the workers and 

leads to occupation health hazards. Therefore study was conducted for ergonomic assessment of Hotel workers (78) working 

in Three Star Hotel. The study also aims to find out occupational factors influencing their heath status. Ergonomics cost of 

selected drudgery prone activities was calculated by measuring the physiological parameters of selected activities Postural 

discomfort questionnaire based on Visual Analogue Scales (VAS) was used to measure subjective qualitative judgments of 

different staffs regarding postures and discomfort at various times throughout the day. The average working heart rate and 

peak heart rate was found maximum for laundering activities followed by kitchen and housekeeping activities. Average total 

cardiac cost of work (beats) was found to be 1277.50 for laundering activities followed by kitchen activity was (1120.56 

beats) and for housekeeping activity it was (1093.37). Similar results were also obtained for the average of physiological 

cost of work. It was found to be 50.73 beats/min for laundry, 48.15 beats/min for kitchen and 47.70 beats/min for the 

housekeeping activities as performed by the hotel workers. The awkward posture adopted by the workers at work place was 

the main reso of pain and discomfort in body parts. Kitchen workers reported serere pain and discomfort in legs whereas 

discomfort in buttock,, thighs, and mid back was comparatively low. Among the housekeeping woekres highest mean value 

of discomfort was reported for shoulder (4.96). The front office workers reported highest discomfort in neck (5.87), shoulder 

(5.12), upper back (4.5), lower back (4.5) and mid back (4.12). These kinds of pain were responsible for development of 

musculoskeletal disorders. The environmental factors like temperature, humidity, noise affect their working activities and 

also affect the physical and mental health of the worker. Moreover the activities performed by these workers were very 

painful to their body and hence required immediate attention to reduce the occupational health hazards. Hence a training 

module was developed to impart the knowledge of ergonomics for the hospitality industry workers. Impact of the same was 

also assessed and was found very effective.   

KEYWORDS: Hospitality Industry; Musculoskeletal Disorder; Occupational Health Hazards; Energy Expenditure; 

Training Module.  

1.    INTRODUCTION 

The hospitality industry is a part of larger enterprise 

known as the travel and tourism industry. Hospitality 

is defined as “The friendly reception and treatment of 

strangers”. Hospitality means entertaining guest with 

courtesy and warmth and is also an industry made up 

of business that provide lodging, food and other 

services to travelers. As the numbers of hotels 

grooming in the tourist places, the number of tourists 

also increasing day by day. This also creates 

opportunities for young people to engage themselves 

in the hotel industries. The values of goods and 

services produced by hotel and restaurant industry are 

very high and it contributes in country’s Gross 

Domestic Product as well as economy. The people of 

hotel industry are engaged in different jobs like 

housekeeping, cooking, catering, laundering and 

managing the front office etc. These are very tedious 

jobs at their work place. In the fast-paced 

environment of hotels and restaurants, a common 

attitude is that accidents are inevitable and a part of 

doing business. But injuries mean losses i.e. loss of 

money, loss of time and loss of productivity. In 

different sections of hotel like kitchen, laundry and 

housekeeping workers perform varied types of job 

which are very physically demanding and may cause 

occupational health hazards such as back pain or pain 

in upper extremities like upper limbs, neck and 

shoulders. The other aches arising from manual 

handling injuries and most common type 

occupational health hazards are lifting, carrying 

heavy items or pushing and pulling the object from 

one place to other. Besides these, forceful or 

repetitive activities the poor posture can be linked to 

upper limb injuries. These ultimately affect the health 

of the workers and leads to occupation health 

hazards. Therefore, the study was carried out to find 

out the physiological parameters of the workers of 

laundry, housekeeping and production of foods and 

beverages areas. The study also aims to find out 

occupational factors influencing their health status. 

Ergonomic cost of selected drudgery prone activities 

was calculated by measuring the physiological 

parameters of selected activities and developed 

training module will be used for successful 

management of musculoskeletal disorders.  

2.    METHODS 

The ergonomical evaluation of various hotel 

activities was conducted with hotel workers of a three 

star hotel situated at U. S. Nagar, Uttarakhand. Out of 

six departments in hotel, four departments were 

chosen purposively for the study which includes front 
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office, housekeeping, kitchen and laundry. Out of 

these departments seventy eight respondents i.e. 

thirty eight respondents from kitchen, twenty six 

respondents from housekeeping, six from the front 

office and eight of them from the laundry were 

selected through purposive random sampling. Energy 

expenditure and grip fatigue for the various hotel 

activities were measured.  The standardized Nordic 

questionnaire validated by Kuroinka et al. (1987) 

was used to measure the prevalence of 

musculoskeletal disorders among the hotel workers. 

2.1.  Physiological Cost of Work  

Circulatory stress was evaluated from the cardiac cost 

of work and cardiac cost of recovery. The cardiac 

cost of recovery is the total number of heartbeats 

above the resting level occurring between the end of 

the work and return to the resting state (Saha, 1976). 

Following formulae were used to calculate the total 

cardiac cost of work (TCCW) and physiological cost 

of work (PCW) (Singh et al., 2007). 

CCW = ∆ HR . tA 

Where,  

CCW = Cardiac Cost of Work 

∆ HR = Mean Working Heart Rate – Mean Resting Heart 

Rate 

tA = Duration of Activity  

CCR = (AHR recovery – AHR rest) . tR 

Where,  
CCR = Cardiac Cost of Work 

AHR recovery = Average Recovery Heart Rate 

AHR rest = Average Resting Heart Rate 

tR = Duration of Recovery  

TCCW =  CCW + CCR 

Where,  

TCCW = Total Cardiac Cost of Work  

PCW = TCCW/tA 

Where, 

PCW = Physiological Cost of Work  

2.2.  Grip Strength  

Stress on the grip muscles of hands during 

performance of the activities was recorded with the 

help of grip dynamometer (Harpender). It consists of 

handle for hand grip connected with a spring to a 

pointer on the marked dial. The subjects were asked 

to pull the grip handle before the start of the activity 

separately with the right and left hand and the reading 

on the dial was noted. Immediately after completion 

of work the subjects were again asked to pull the grip 

handle in same way as stated above and reading on 

the dial of the grip dynamometer was recorded with 

the observation sheet. Grip strength was calculated 

by using the following formula: 

 
Where,     

Sr = Strength of muscles at rest 

Sw = Strength of muscle at work     

2.3.  Visual Analogue Scales (VAS) 

Postural discomfort questionnaire based on Visual 

Analogue Scales (VAS) was used to measure 

subjective qualitative judgments of different staffs of  

laundry, front office, house keeping and kitchen 

workers regarding postures and discomfort at various 

times throughout the day. The questionnaire 

comprised of a simple body diagram divided into 10 

regions and a VAS to be answered each body region. 

The VAS was expressed as a horizontal line of 10 

centimeter and labeled at each end left and right, with 

no discomfort to severe discomfort. The workers 

pointed the marks according to their pain in the body 

by considering the divisions of the line. Then 

percentage was assigned to the each of the segment 

of the line. In this way the postural discomfort ness in 

different body parts of the respondents working in 

hotel. 

3.   RESULTS 

Result shows that both female and male worker were 

working in housekeeping and front office department 

whereas, kitchen and laundry section were male 

exclusive (Table 1). The mean age of the respondents 

working in kitchen, house keeping, laundry and front 

office was found to be 26.35 years; 25.67 years; 

25.35 years; 27.38 years; 20.33 years and 24.0 years 

respectively. The mean height and weight of females 

working in housekeeping department were found to 

be more as compared to the female respondents 

working in front office. However, the height and 

weight of male workers working in front office were 

found more as compared to the male workers 

working in other departments.    

 

Table 1: Personal profile of the respondents 

 

Kitchen (n=38) House Keeping (n=26) Laundry (n=8) Front Office (n=6) 

Male Female Male Male Female male 

Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD 

Age (yrs.) 26.35 6.99 25.67 4.73 25.35 4.01 27.38 9.20 20.33 0.58 24.00 2.00 

Height (cm)  160.14 7.48 160.00 4.00 160.35 9.26 161.25 7.61 156.00 5.29 166.33 8.62 

Weight (kg)  63.84 9.96 59.00 9.00 61.30 11.39 57.88 8.54 47.67 2.52 66.00 13.75 

Job 

Experience 
(months) 

17.63 92.76 41.33 30.35 34.26 40.65 12.88 11.00 4.67 4.62 22.00 14.14 
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Table 2: Physiological workload of different activities performed by hotel workers 

Sl. No. Physiological parameters Kitchen House keeping Laundry 

1. Average working heart rate (beats/min) 127.68 123.45 137.12 

2. Average energy expenditure (kj/min) 12.59 12.33 13.27 

3. Peak heart rate (beats/min) 134.00 131.00 146.00 

4. Peak energy expenditure (kj/min) 12.76 12.93 14.40 

5. Average TCCW (beats) 1120.56 1093.37 1277.51 

6. Average physiological cost of work (beats/min) 48.15 47.70 50.73 

 

Data of physiological parameters of laundry, house 

keeping and kitchen work was collected and 

analyzed. It was found that the average working heart 

rate and peak heart rate was found maximum for 

laundering activities followed by kitchen and house 

keeping activities. (Table - 2) 

Similar trend was obtained for the average energy 

expenditure also. The average total cardiac cost of 

work (beats) was found 1277.50 for laundering 

activities followed by kitchen activity (1120.56 beats) 

and house keeping activity (1093.37). Similar trend 

was also observed for the average physiological cost 

of work. It was found to be 50.73 beats/min for 

laundry, 48.15 beats/min for kitchen and 47.70 beats/ 

min for the house keeping activities performed by the 

hotel workers. 

It was found that all the physiological parameters i.e. 

the average working heart rate, peak heart rate and 

average energy expenditure was found higher 

laundering activities as compared to kitchen and 

house keeping activities. 

 

 

Figure 3.1: Average working and peak heart rate (beats/min), and Average TCCW (beats) of respondents of different 

departments while performing the activities  

 

 
 

Figure 3.2: Average and peak energy expenditure (kj/min), and Average PCW (beats/min) of respondents of different departments 

while performing the activities 
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Sharma et al. (1989) studied the physiological work 

load of the women performing the task of fetching 

water from near water resources. The women 

belonged to the age group of 21-30 years and 31-40 

years were selected for the study. Heart rate 

responses during the activity of fetching of water and 

the estimated energy expenditure were recorded. The 

average physiological cost of work was highest 

during the back ward journey (HR, 111.07 and E.E 

8.9 kj/min and HR, 103.97 and E.E, 7.81 kJ/min for 

the first and second age group respectively. The 

average heart rate, energy expenditure of the 

respondents of 21-30 years was more as compared to 

that of the respondents of 31-40 years of age group 

during onward journey and while drawing water. 

During backward journey the parameters were more 

or less same. Average heart rate and energy 

expenditure of the respondents of 31-40 years of age 

was more as compared to the respondents of 21-30 

years while fetching water in complete cycle. 

Table 3: Percentage change in grip strength of the 

subjects, before, during and after activities 

Differe

nt area 

Rest During work After work 
% change in 

grip strength 

Left Right Left Right Left Right Left Right 

Laundry 34.38 33.38 32.87 31.75 33.62 31.12 4.39 4.88 

Kitchen 39.29 38.26 36.42 35.82 37.92 37.05 7.03 6.32 

House 

Keeping 
 38.57 39.42 36.23 36.28 37.31 38.04 6.06 7.53 

 

The table 3 depicts the percentage change in grip 

strength of the subjects, before, during and after 

activities performed by the workers working laundry, 

kitchen and house keeping department. The findings 

shows that the percentage change in grip strength of 

the respondents of laundry was found less as 

compared to the activities performed by the workers 

of house keeping and kitchen. The percentage change 

in grip strength of kitchen workers was more as 

compared to the respondents of house keeping 

department this shows that grip fatigue among the 

workers of kitchen department was more as compare 

to workers of other departments. Sharma et al. 

(1999) studied on the weeding activities performed 

by the farm women. The results showed that average 

muscular grip strength was higher during  rest(3.60 

kg) compared to work(3.30 kg) and after work (2.60 

kg) with the percentage change in grip strength of 

8.33 per cent in 21 to 30 years age group which also 

match with the findings of the present study. 

Occupational Health Hazards 

The Visual Analogue Scales (VAS scale) was 

administered to the four departments and the 

activities of whole day was assessed. The awkward 

posture adopted by the workers at work place was the 

main reason of pain and discomfort in body parts. 

Kitchen workers reported severe pain and discomfort 

in legs whereas discomfort in buttock, thighs, and 

mid back was comparatively low. Among the 

housekeeping workers highest mean value of 

discomfort was reported for shoulder (4.96) followed 

by upper back (4.38), lower arm (4.26) and leg 

(4.11). However the mean value of pain was highest 

in legs (6.25), followed by shoulder (5.12), upper 

back (4.5), mid back (4.25) and neck (3.87) among 

laundry workers. The front office workers reported 

highest discomfort in neck (5.87), shoulder (5.12), 

upper back (4.5), lower back (4.5) and mid back 

(4.12). The workers are doing the same job 

throughout the year. All the workers reported that 

they had to work continuously for a longer period in 

different postures which produce pain in different 

body parts. Thus kinds of pain were responsible for 

development of musculoskeletal disorders. 

It was evident from the above findings that the risks 

associated with the work place or work station 

includes extreme conditions, working climate and 

adapting unnatural postures while working. All these 

factors may be responsible for generating musculo-

skeletal problems. It was assumed to be the ultimate 

factor which lower the work output of the workers. 

Therefore training module have been developed for 

giving knowledge to the workers to enhance their 

capacity and to increase the output by correcting 

different posture adopted while performing activities. 

Through knowledge, the work place and work station 

can be modified as per the convenience of the 

workers and environmental parameter can be control, 

which enhances the working efficiency and work 

output.  

Development of training media:  

A training schedule in the form of flap book was 

developed for carrying out the study (Fig. 3.3). 

According to the requirements, training module was 

arranged and typed. Relevant pictures were scanned 

and inserted. Information was developed in the form 

of flap book. Content validity of the schedule was 

tested by five judges from different fields. The 

content validity was done mainly on the visual 

quality, vocabulary, clarity, authenticity, continuity 

and organization. The responses were calculated in 

the form of percentage. The judges accepted the 

content of the schedule and content validity was 

found to be 85 per cent. Using the interview method 

data on the present aspect was collected. A thorough 

discussion with respondents helped to gain an insight 

in to the problems faced.  

4.   CONCLUSION 

This study explores the physical stress and strain in 

the working postures of the workers working in the 

kitchen, house keeping and laundry in the hotel. They 

were performing the same job through out the year 

without any rotations, and were fulltime employed 

for the assigned work. All the workers reported that 

they had to work continuously for a longer period in 

different postures which produces pain in different 

body parts. This study revealed that the workers of 

different departments of the hotel were doing very 
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heavy task with awkward postures and repetitive 

motion. Their physiological cost of work was very 

high as they had to spent more energy while doing 

the tasks. The environmental factors like temperature, 

humidity, noise affect their working activities and 

also affect the physical and mental health of the 

worker since the worker are the real stars behind the 

stars. Therefore, to abide the chances of occupational 

health hazards immediate attention of ergonomists is 

required. Developed training module was found very 

effective in successful management of 

musculoskeletal disorder of workers.  
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