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TUCKING TOOL: INNOVATION FOR HEALTH AND SAFETY OF HOUSEKEEPING PERSONNEL IN HOSPITALITY INDUSTRY


 

ABSTRACT
Aim:
To design and evaluate a sofa cum mattress tucking tool as an ergonomic solution to reduce physical strain, improve safety, and enhance the efficiency and well-being of housekeeping staff in the hospitality industry.
Study Design:
Descriptive and exploratory research design.
Place and Duration of Study:
The study was conducted among housekeeping employees from various hotels in Vadodara. 
Methodology:
A total of 120 housekeeping employees were selected using purposive sampling. Data were collected through structured questionnaires and observation sheets. The study focused on identifying physical discomfort, posture-related issues, and challenges faced during routine housekeeping tasks such as bed-making and mattress tucking. Based on the findings, a sofa cum mattress tucking tool was designed and developed as an ergonomic intervention.
Results:
Out of 120 participants, a significant proportion reported experiencing physical discomfort, particularly in the fingers, wrists, back, and neck due to repetitive tasks and awkward postures. Tasks involving bending and mattress tucking were identified as major contributors to strain and fatigue. The introduction of the sofa cum mattress tucking tool demonstrated potential in reducing physical effort, minimizing injury risks, and improving task efficiency. (Specific statistical values such as percentages or p-values were not provided in the original data.)
Conclusion:
The sofa cum mattress tucking tool serves as an effective ergonomic innovation that supports smart housekeeping practices by reducing physical strain, preventing injuries, and enhancing productivity. It contributes to improving workplace conditions and promotes the long-term health and well-being of housekeeping personnel. Further studies are recommended to validate its effectiveness with detailed statistical analysis.
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1. INTRODUCTION
The hotel industry is a significant global employer, relying heavily on the diligent efforts of its housekeeping personnel to maintain homely environments and ensure guest satisfaction (International Labour Organization, 2011). However, the demanding physical nature of housekeeping tasks, particularly bed-making, poses substantial occupational health and safety risks for these workers. Awkward postures, repetitive actions, and strain required to tuck sheets and blankets beneath heavy mattresses often cause muscular skeletal disorders (MSDs), such as carpal tunnel syndrome, shoulder ailments, along with back pain (National Institute for Occupational Safety and Health, 1997; Trinkoff et al., 2003). In addition to causing pain and discomfort for the workers, these injuries raise healthcare expenses for hospitality businesses and lead to absenteeism and decreased productivity. (Blank & Grosch, 2000).
Housekeeping employees are one of the major employment categories within the tourism and hospitality sectors, and they are crucial to maintaining good standards (Scherzer et al., 2005). Housekeepers endure many duties every day, such as lifting mattresses, stooping to make beds, and tucking in sheets—actions that are repetitious, unpleasant, and physically demanding. Making beds and, in particular, tucking in sheets are regarded as one of the most difficult duties. This activity sometimes induces workers into abnormal postures, hence elevating the chance of developing musculoskeletal disorders (MSDs) such as back pain, shoulder strain, and wrist injuries (Ambardar & Raheja, 2017; Van der Molen et al., 2013). Researches have concluded hotel room cleaners have the highest rates of MSDs and overall injuries among hotel employees—3.2 and 7.9 per 100 employees, respectively (Buchanan et al., 2010).
In the ever-changing landscape of the hospitality business, the well-being of its workforce—particularly housekeepers—remains an important but frequently overlooked concern. These employees do physically demanding jobs that are critical to maintaining cleanliness, hygiene, and guest happiness, but they frequently face health and safety hazards owing to repetitive motion, poor ergonomics, and insufficient tools. This seemingly simple motion can lead to cumulative musculoskeletal problems over time (Choi & Brings, 2016). As a result, the use of ergonomic innovations such as the "Tucking Tool" is regarded as a promising solution for lowering injury risk, increasing operational efficiency, and boosting occupational well-being among housekeeping employees.
Despite the recognized prevalence of these injuries, there remains a gap in practical, innovative solutions specifically designed to mitigate the risks associated with the "tucking" aspect of bed-making. While ergonomic interventions for other housekeeping tasks have been explored (e.g., lighter vacuum cleaners, adjustable carts), the fundamental challenge of manually lifting mattresses to tuck linens persists. This research aims to address this critical need by introducing and evaluating the "Tucking Tool," an innovative device designed to enhance the health and safety of housekeeping personnel in the hospitality industry. 
The proposed Tucking Tool is developed as an ergonomic aid to reduce the biomechanical load applied during the bed-tucking procedure. The tool is designed to reduce the need for human force and unusual wrist angles, lowering the frequency of strain-related injuries while also boosting the speed and consistency of bed preparation. According to Hignett et al. (2005) developments are consistent with the ideas of participatory ergonomics, which advocate for the creation of tools and procedures co-designed with end users to improve both safety and performance. Furthermore, in an industry known for frequent turnover and labor shortages, investment in worker-friendly equipment has become a strategic priority for ensuring workforce stability and long-term viability (International Labour Organization, 2020).
In summary, the development of an ergonomic tucking tool presents a valuable opportunity to address a critical gap in the health and safety of housekeeping personnel in the hospitality industry. By combining worker-centered design with practical functionality, this innovation holds promise for creating safer, healthier, and more sustainable workplaces.
1.1. OBJECTIVES
1. To gather demographic information of the housekeeping personnel.
2. To assess the extent of musculoskeletal discomfort of the respondents while performing bed making activities.
3. To design the tucking tool for enhancing the safety of the housekeeping personnel.

2. MATERIALS AND METHODS
A total of 120 hotel housekeeping staff working in hospitality industry of Vadodara City, Gujarat State and had minimum of two years of working experience in housekeeping department were identified as the sample for the study. Descriptive research design was used for the study. Purposive sampling was used for selection of the respondents. Questionnaire and observation sheet were used to collect the data. The questionnaire was divided into two sections: the respondents' demographic information and the hotel housekeeping staff's posture-related musculoskeletal discomfort. The respondents were asked to rate their experiences on a three-point Likert scale with the options Always, Sometimes, and Never, which were assigned scores of 3, 2, and 1 respectively. The minimum and maximum possible scores were divided into three equal intervals to categorize the extent of discomfort as Low, Medium, and High. Lower scores indicated a lower extent of discomfort among respondents. The scale consisted of 34 statements, yielding a minimum possible score of 34 and a maximum of 102.
The Nordic Body Map (NBM), which evaluates the musculoskeletal problems imposed on by non-ergonomic work postures, was used to investigate the reported musculoskeletal discomfort felt by housekeeping employees. The assessment encompassed 27 distinct body regions, including major areas such as the neck, shoulders, upper back, elbows, wrists/hands, lower back, hips/thighs, knees, and ankles/feet. Scores were assigned on a four-point scale with 'no pain' (1 point), 'moderate pain' (2 point), 'pain' (3 point) and 'very painful" (4 point). The individual total score showed the degree of risk associated with it and also proposes the level of improvement required for the same.  Individual score range of 28-49 is categorised under 'low risk which does not need improvement. Score ranging from 50-70 comes under 'medium risk which may need improvement. Score range of 71-91 is associated with a "high degree of risk which needs improvement and a score between 92-112 is categorised as a 'very high degree of risk which needs improvement as soon as possible. Descriptive statistics like mean, frequency, and percentage as well as relational statistics (t test and F test) were used to analyse the data.

3. RESULTS AND DISCUSSION
3.1.  Demographic Information of the Respondents
The demographic information includes features of the respondents that were relevant to the study, such as age, years of experience in a similar sector, and work hours. The demographic information was gathered using questionnaires filled out by respondents.
Table 1: Data regarding Demographic Information of the respondents
	Demographic Variables
	Distribution of Sample*

	
	f
	%

	Age at Present 
	20 - 29 years
	98
	81.67

	
	30 - 39 years
	12
	10.00

	
	40 - 49 years
	10
	8.33

	Marital Status
	Married
	59
	49.17

	
	Unmarried
	61
	50.83

	Gender
	Male
	91
	75.83

	
	Female
	29
	24.17

	Personal Monthly Income (In Rupees)
	[bookmark: _b4m37a5xcdq6]₹10000 - ₹50000
	1
	0.83

	
	[bookmark: _xwc6e9k7tb4a]₹50001 - ₹100000
	67
	55.83

	
	[bookmark: _3h41u6pp8831]₹100001 - ₹150000
	52
	43.33

	Type of Family
	Joint
	65
	54.17

	
	Nuclear
	55
	45.83

	Total Working Hours per day
	5-7 
	9
	7.50

	
	8-10
	100
	83.33

	
	11 - 13 
	11
	9.17

	Years of Working in related field
	2-4 
	33
	27.50

	
	4-6 
	79
	65.83

	
	6 - 8 
	8
	6.67



The respondents' varied in their age from 20 to 49, with a mean age of 27. The findings revealed that 50.83 per cent of respondents were unmarried, while 49.17 per cent were married. The gender of the respondents was divided into two group, male and female with most of 75.83 per cent as male while remaining 24.17 per cent of the respondents were female. The respondents' monthly family incomes were separated into three categories. viz. ₹10000 - ₹50000, ₹50000 - ₹100000, ₹100001 - ₹150000. The average monthly income was ₹38500. Based on the data on family types, 45.83 percent of respondents were from nuclear families, while 54.17 percent of respondents resided in joint families. The respondents' daily work hours varied from 5 to 13 hours, with 83.33% of them working between 8 and 10 hours. The respondents' years of employment (in years) varied from two to eight years. More than half of respondents, 65.63%, had been employed in this profession over the past four to six years (table 1).

3.2.  Musculoskeletal discomfort experienced by the housekeeping staff in performing bed making activities
Results revealed that all respondents always experienced lower back pain and wrist pain from repetitive motions. Three-fourth of the respondents (75%) always experienced foot and knee pain due to standing and bending in awkward angles, 62.5 per cent always had shoulder or neck discomfort while adjusting large and heavy mattresses. About 37.5 per cent had knee discomfort from prolonged standing. The overall weighted mean for musculoskeletal discomfort was 2.37, indicating moderate discomfort among the respondents.
According to research conducted by Joseph B. et al. on the incidence of work-related musculoskeletal illnesses among housekeepers at a hospital in Bangalore, the prevalence of pain was highest for low back and lowest for ankles, which is consistent with the current study. Similar research by Khan et al. (2023) showed that the lower back was more likely to have musculoskeletal issues. Rodríguez et al. (2023) found that the low back (53.9%, 95% CI: 43.3-64.6), shoulders (41.4%, 95% CI: 27.1-55.8), and wrists/hands (40.1%, 95% CI: 24.5-55.7) were the areas most affected.

3.3.  Extent of Perceived Musculoskeletal Pain 
The sample were categorized based on the extent of musculoskeletal discomfort experienced.

Table 2: Extent of Perceived Musculoskeletal Pain Experienced by Respondents in the Housekeeping Department During Bed-Making Activities
	Sr. No.
	Extent of pain
	Range of   Score
	Distribution of the Respondents
(n=120)

	
	
	
	f
	%

	1
	Low
	34 -56
	20
	16.67

	2
	Moderate
	57 – 79
	40
	33.33

	3
	High
	80 - 102
	60
	50.00



The findings revealed that 16.67% of the sample experienced a low extent of musculoskeletal pain, 33.33% experienced a moderate extent, and 50% experienced a high extent of musculoskeletal pain while performing bed-making activities in the housekeeping department.

3.3.1. Perceived Musculoskeletal Pain 
It was calculated by using the Nordic Body Map. According to the Nordic Body Map, for respondents experiencing high-risk levels, "improvement is needed," while those in the medium-risk level "may require improvement." For low-risk levels, "no improvement" was required, whereas for the very high-risk level, "improvement was needed as soon as possible.
The calculation of the weighted mean score reported that the highest musculoskeletal discomfort was experienced in the back (2.92), buttock (2.83), and bottom (2.79), by the prolonged sitting or standing contributes to significant strain. Pain in the left shoulder (2.77) and left wrist (2.73) was also frequently reported, indicating repetitive tasks and improper posture as major concerns. Additionally, pain in the left lower arm (2.70) and left upper arm (2.62) was noted, likely due to continuous lifting and carrying activities. Discomfort in the knees (2.34 – 2.36) and calves (2.50 – 2.51) further highlighted the impact of extended standing and walking.
The present findings are consistent with the study by Mukhopadhay et al., who reported that the lower back was the most susceptible area for developing work-related musculoskeletal disorders (WRMSDs), while the thighs were the least affected.
Table 3: Classification of Respondents by Level of Risk Based on the Nordic Body Map
	Sr. No.
	Level of Risk
	f (%) 
(n=120)

	1. 
	Low
	22 (18.33%)

	2. 
	Medium
	40 (33.33%)

	3. 
	High
	44 (36.67%)

	4. 
	Very high
	14 (11.67%)



The table indicates that a majority of respondents (n = 44) fell under the high-risk category, this was followed by 40 respondents who were categorized under the medium level of risk, indicating a need for improvement. Additionally, 22 respondents fell under the low-risk category, suggesting no immediate need for intervention, while 14 respondents were classified as being at a very high level of risk, indicating an urgent need for corrective action.

3.3.2. Differences in the Musculoskeletal discomfort experienced by the Housekeeping on different parameters.
A t-test was conducted to examine the differences in musculoskeletal discomfort experienced by respondents across age, gender, family type, and work experience. The analysis revealed a significant difference in musculoskeletal discomfort with respect to gender and family type at the 0.05 significance level. The t-value for gender was 3.69, while that for family type was 2.63. Hence, the null hypothesis was rejected. It can therefore be concluded that musculoskeletal discomfort among respondents varied significantly with gender and family type. Male respondents reported a higher level of musculoskeletal discomfort compared to female respondents.
To assess the difference between Musculoskeletal Discomfort experienced by the sample with their Age and Work Experience the F values were found to be 3.73 and 5.75 significant at α=0.05 level of significance. Hence, it can be concluded that the Musculoskeletal Discomfort differed with Age and Work Experience of the respondents.

3.4. Designing the tucking tool for enhancing safety and productivity of the housekeeping staff 
Bed-making is a day-to-day task for each and every person. For tucking bedsheets and linens in sofa an individual has to bend down in various awkward positions and sometimes causes injuries in fingers, wrist, back and neck as awkward postures cause stress at various points. For coping up with the problem faced by the housekeeping staff in tucking bedsheets and sofa covers, a new design of a detachable mattress lifter and tucking tool was designed. The product designed was custom made for ensuring safety, ease, comfort and convenience while tucking bedsheets and furnishings on sofa, couches and recliners. The product has an additional attachment to aid the tucking of linen for various edges namely headrest of the bed, sofa linen, liners for couches. The product also aids in lifting the mattress of the bed and sofa for an additional comfort while tucking bedsheet, linen, furnishings of beds, sofa, couches and recliners. The tucking tool was made of solid pine wood, a softwood recognized for its lightweight properties and warm, natural appearance. Pine is a popular wood for hand tools and home items because of its workability, low cost, and attractive grain patterns. It normally ranges in tint from pale yellow to light brown, with noticeable knots and grains, lending it a rustic and natural appearance. The finish on the tool is achieved through progressive hand-sanding. After sanding, the surface was treated with clear oil-based polyurethane semi-matte lacquer. Oil finishes enhance the natural colour and grain of pine, giving it a warmer tone, while a lacquer provides added durability and moisture resistance without obscuring the wood's character. The tucking tool was made from a single block of pine; thus, it is one solid piece with no joints, fasteners, or adhesives. This technique of construction improves structural strength and visual continuity, resulting in a smooth, ergonomic design.
[image: ][image: ]




Plate 1: Detachable mattress lifter and tucking tool
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Plate 2: Demonstration of Detachable Mattress Lifter and Tucking Tool

3.5. Testing of Hypotheses
Ho1: There exists no variation in the Musculoskeletal Discomfort experienced by the respondents with their Age, Gender, Family Type and Work Experience. 
To find out the difference between Musculoskeletal Discomfort experienced by the respondents with their Age, Gender, Family Type and Work Experience t was computed.
Table 4: t-test showing the variation in the Musculoskeletal Discomfort experienced by the respondents with their Gender and family type.
	Variables
	Mean score of Musculoskeletal Discomfort
	t-value
	df
	Level of significance

	Gender
	Male
	158.50
	3.69
	66
	0.05

	
	Female
	146.28
	
	
	

	Family type
	Nuclear
	144.00
	2.63
	105
	0.05

	
	Joint
	150.86
	
	
	



From the data analysis it can be resulted that there was significant difference in Gender and Family type at α=0.05.

	Variables
	Mean score of Musculoskeletal Discomfort
	df
	F-value
	Level of significance

	Age
	Between Groups
	383.56

	2
	3.73
	0.05

	
	Within Groups
	59.5116
	118
	
	

	Work Experience
	Between Groups
	303
	2
	5.75
	0.05

	
	Within Groups
	67
	118
	
	


Table 5: F-test showing the variation in the Musculoskeletal Discomfort experienced by the respondents with their Age and Work Experience.

For Age and Work Experience, ANOVA was found to be significant at 0.05 level of significance (table). Hence, the null hypothesis was rejected. Hence, it can be concluded that the Musculoskeletal Discomfort differed with the Age and Work Experience of the respondents.
The analysis revealed that the F-value for age and work experience was significant at the 0.05 level, indicating notable differences in musculoskeletal discomfort among respondents across these variables.


4. CONCLUSION 
The study showed that one-half of the respondents experienced musculoskeletal discomfort while performing bed making activities. If they perform it for longer period of time, this discomfort may result in musculoskeletal disorder which is very difficult to cure. So, proper preventive measures are required to cope up with this problem. Therefore, a detachable mattress lifter and tucking tool was designed and developed targeting specifically for housekeeping staff. After designing and developing the tucking tool it was then tested by the hotel housekeeping staff for performing their regular tucking activities. It was proved to be highly effective and time-saving. Since the tool is lightweight and ergonomically designed considering the hand grip to be comfortable, they experienced less discomfort, and the chances of back pain, lower back pain, wrist pain and awkward postures became less. This tool is a promising step toward improving their safety, well-being, and work efficiency. By addressing the ergonomic challenges inherent in tasks like bed-making, this tool can help prevent injuries, reduce fatigue, and enhance the overall quality of work. As the demand for safer, more efficient work environments grows, such innovations may play an essential role in ensuring that housekeeping staff are able to perform their duties without undue physical strain. This research offers valuable insights into the scope for ergonomic interventions within the housekeeping industry globally, highlighting their potential positive impact on both employees and employers.

[bookmark: _GoBack]
5. COMPETING INTERESTS
Authors have declared that no competing interests exist.



6. CONSENT
All authors declare that ‘written informed consent was obtained from the patient for publication of this case report.

7. REFERENCES
· Blank, C. V., & Grosch, J. W. (2000). Costs and benefits of occupational safety and health. In J. R. DiNardi (Ed.), The occupational environment: Its management and control (pp. 117-134). American Industrial Hygiene Association.
· Choi, S. D., & Brings, K. (2016). Work-related musculoskeletal risks associated with hotel housekeeping. Journal of Human Ergology, 45(1), 1–10. https://doi.org/10.11183/jhe.45.1
· Hignett, S., Wilson, J. R., & Morris, W. (2005). Finding ergonomic solutions—participatory approaches. Occupational Medicine, 55(3), 200–207. https://doi.org/10.1093/occmed/kqi082
· International Labour Organization. (2011). Safety and health in hotels, catering and tourism. International Labour Office.
· International Labour Organization. (2020). Ergonomics in the workplace: A key to productivity and decent work. https://www.ilo.org/global/topics/safety-and-health-at-work/lang--en/index.htm
· Milanese, S., Grimmer-Somers, K., & Beales, D. (2014). Ergonomic training and working posture in hotel housekeepers: A pilot study. Work, 47(3), 287–294. https://doi.org/10.3233/WOR-131623
· National Institute for Occupational Safety and Health. (1997). Musculoskeletal disorders and workplace factors: A critical review of epidemiologic evidence for work-related musculoskeletal disorders of the neck, upper extremity, and low back. U.S. Department of Health and Human Services, Public Health Service, Centers for Disease Control and Prevention, National Institute for Occupational Safety and Health.
· Trinkoff, A. M., Johantgen, M., & Le, R. (2003). Workplace risks and musculoskeletal disorders in nursing and hospitality workers. American Journal of Industrial Medicine, 44(2), 173-181.
· U.S. Bureau of Labor Statistics. (2021). Nonfatal occupational injuries and illnesses requiring days away from work. https://www.bls.gov/news.release/osh2.nr0.htm





image3.jpeg
Making perfect bed won't
be back-breaking anymore
lnngczltjors' ‘ LT (i

Mattress Lifter |
Gets Patent

Sarjoo Patel
AUG 2,2024 24

View original post

dY Like Q) comment (© send
1] © <




image4.jpeg
{r




image1.png




image2.png




