Hotel Housekeeper Job

Musculoskeletal Disorder Risk

STEVEN F. WIKER, PH.D., CPE

QUESTIONS

* Housekeepers at risk for work-induced MSDs?
* If not, why not?

* If so, what can we do to eliminate hazards?




MSD Analog to Fire Risk

A

* Thresholds
* Forces > 20 % MVC
* Awkward Postures
* Adequate Exposure

* 4 Hrs + Per Shift, or

* Highly Cyclic

Acute MSDs

Cumulative
Injury

Biomechanical
Stress

Tissue Strength
Tolerance Capabilities




Cumulative MSDs
Bl

Acute Cumulative
Injury Injury

Exertion "Awkward" Exposure
Level Postures Duration

I >20-25% MVC I ‘ o \ Str"g,‘:gm ‘ Highly Cyclic | |Durations>4Hrs|

NIOSH MSD Assessment Protocol

Evaluate MSD
Incidence

Determine
Thresholds

Postures

Mgﬁ{)‘;s Hand Joint Joint
Analysis Forces Resultants Moments

Work Time &
Sampling Motion




Biomechanical Model
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Postural Recording

* Kinematic Recording System

* Continuous HD Video Recordings




Ground Reaction Forces Measure Hand Forces

Hand Forces (Static v. Dynamic?)

* Dynamic Forces
* 1G (Static) + Exertion Acceleration or Dynamic Component
* Spinal Tissue Stress is More Tolerant of Static Stress

* NIOSH AL ~ 7 x Body Weight Above Spinal Segments

* Ejection Seats ~ 18 x Body Weight Above Spinal Segments




Participants

* Tra|ned Housekeeper Age (Yrs) Stature (cm) Body Mass (kg)
1 21 152.4 56.8

2 37 147.3 56.8

i 3 42 147.3 54.5

* Experienced ‘ 2
5 35 162.6 68.2

6 28 161.3 68.2

* All Females 7 35 152.4 72.7
8 46 149.9 44.5

9 40 147.3 45.0

i 10 35 160.2 68.0

* No MSD HIStory Min 21 147.3 44.5
Max 46 162.6 72.7

. sD 8.2 6.2 10.0

* Paid Normally Mean 34.1 152.8 58.9

FORBS HOUSEKEEPER CART

| LOADED (290 LBS) V. EMPTY (108 LBS)




'FORCE PLATES AND FLOOR LEVELING

'BED MAKING AIDS EVALUATED




ADJUSTABLE MOPPING & SCRUBBING TOOLS




Chair Pushing & Pulling

* Room Chair (58 Ibs.)
* GRF Resultants
* 22.5 + 2.3 Ibs. Push
* 12.0 + 2.2 Ibs. Pull

Full & Empty Cart Pushing

* Push to Start

* Push to Start Wheels 90 Deg
* Pushing Along Corridor

* Crossing Transitions

%* 0.50 in

* 0.25in
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'CART AND CHAIR PUSHING RESULTS

Bathtub Cleaning

* Multiple Body Support
* Bathtub Rail

* Bathtub Standing
Surface

* Safe Fcomp & Low-
Strength Demand




VERTICAL WIPING
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LONG-HANDLED TOOL AND POSTURAL STRESS




MIRROR CLEANING BY HAND AND
LONG-HANDLED TOOL

Bottom Half of Mirror

Top Half of Mirror
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Mop Handle




Antheopometry Hand Forces (b) Hand Locations (in)

Gender: Female, Percentile: Sth Left 50 Right: 200 Left  Right
Ht (in} 59.0, Wt (b} 1109 Horzontat 170 69
Vertical 212 32
Laterat 41 61

30 Low back Compression (b)
s o

Stiength Percent Capable (%)
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Anthropometry Hand Forces (b) Hand Locations (in)
Gender. Female, Petcentile: Sth Leftt 100  Right 100 Left  Right
Ht (in} 53.0, Wt (Ib): 110.9 Horzontst 110 174
Vertical 298 247
Lateral 53 49

30D Low back Compression (Ib)

Lens >

Strength Percent Capable (%)

wiist | __

Ebow | s , \
Shoulder | ) s

Toso | . s

Hip | — 98
Knee | .
Arkle | ) s Balance: Acceptable

Coet. of Friction: 0.125




SIDE STOOP FACING STOOP FACING SQUAT
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GENERAL BED MAKING POSTURES
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LUMBAR DISC STRESS
MAKING BEDS WITH FLAT AND FITTED BOTTOM SHEETS




Bed Making Flat Sheets

NIOSH Action Limit
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STRENGTH DEMANDS MAKING BEDS




RICE PADDLES :I'UGK TOOL

Work Sampling Study Design

i

King Size Double Bed
Bed Rooms Rooms
Checkout Refresh Checkout Refresh
Low Mess High Mess Low Mess High Mess Low Mess High Mess Low Mess High Mess

WORK STUDY DESIGN
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'ROOM TYPES

BATHROOMSSTUDIED




CARDIAC & ENERGY CONSUMPTION

Heart Rate (bpm)

Heart Rate During Work
Sampling Study
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CARDIAC RESERVE DEMAND

BED MAKING WITH FLAT AND FITTED SHEETS

Work Sampling Results

Activity MSD Risk Percent (%) MSD x Percent

'Move Desk Chair 0 0.5 0
'Sink 0 1 0
'Stand 0 1 0
Wiping 0 2 0

Mop 0 2 0
Shower Wall 1 2 2
Toilet 0 2 0
|Carry Linen 0 6 0

| Missing (Behind Bathroom Door) 0 10 0
Dust 0 1 0

: Other (Clipboard, Trash, Arrange) 0 11 0
|Walk 0 12 0
Fabreeze 1 1 1

| Vertical Wiping 0 1 0

| Tub 1 4 4
Vacuum 1 8 8
'Make Bed 1 26 26

& Sum=41%




Conclusions

* Housekeeper Job Does Not Present MSD Hazard
* Exposures in Cumulative MSD Control Group Zones
* Acute exposures Fall Below NIOSH Action Limits for Acute Exertions
* All Task-Induced Required COFs Were Below 0.5
* Ergonomic “Aides” and MSD Risk
* No Material Effects for Bed Making
* Rice Paddles, Commercial Tuck Tool or Fitted Bottom Sheet
* Long-Handled Tool Good for Mirror Cleaning
* Long-Handled Tools Produce Stressful Postures in Bath/Shower Cleaning




