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“[Heathcare and Social Assistance] is 
burdened by the historical and entrenched 
belief that patient care issues supersede 
the personal safety and health of workers 
and that it is acceptable for HCSA workers 
to have less than optimal protections 
against the risks of hazardous exposures 
or injuries.”

Identification of Research Opportunities for the Next Decade of NORA: State of the 
Sector | Healthcare and Social Assistance.  NIOSH Publication No. 2009-138.
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Presenter
Presentation Notes
Historical emphasis – “the patient comes first” – badge of honor to let oneself suffer….

Healthcare workers are exposed to conditions on the job that threaten their own health. 
biological agents such as viruses; 
toxic chemicals such as cleaning agents; 
heavy lifting and other types of forceful exertions; 
physical and verbal assault; 
and stressors with psychological as well as physiological effects, such as long work hours and night work




Background

• Employees in healthcare and social assistance 
have among the highest rates of workplace 
injuries among U.S. workers
– Many back and other MSDs due to heavy 

lifting of patients/residents. 

• The past 30 years of occupational health and 
safety literature has reported on the hazards of 
patient handling…

yet the hazards persist!
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Presenter
Presentation Notes
In 2015, BLS reported: rate of non-fatal occupational injuries & illnesses for nursing care workers was 6.8/100 workers compared to 3.5/100 for construction workers



Safe Resident Handling Program 
Implemented in 2004-2006
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vs.

Photo credits: 1: WA State Dept Labor & 
Industries; 2,3: http://www.invacare.com
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Presenter
Presentation Notes
Nursing homes can implement safe handling interventions to prevent disabling injuries

We had the opportunity to evaluate what we considered to be a very well-designed SRHP
Designed by nurses, they thought through what issues might exist and arise

From 2004-2006 a Chain of 226 nursing homes implemented a SRHP. This state-of-the art program included
Needs assessment
Resident lifting equipment
Protocols for battery re-charging, sling laundering, labels on residents’ charts 
Training on policies, operation & maintenance provided by a third party for 3 years
Handed off to individual centers to sustain intervention






Background

• It’s been shown that buying equipment isn’t 
always sufficient

• Why do programs sometimes work, but not 
always?
– There is a gap in research-to-practice
– Some is related to policy issues (e.g. what 

facilities want to invest in)
– We were interested to find out if there were 

scientific reasons too
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Presenter
Presentation Notes
We wanted to find out: Why do programs sometimes work, but not always?




Project Timeline

6

SRHP 
Intervention

Pre-SRHP       
(up to 3 years)

Program 
Handoff
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Survey periods



Evaluation Methods
1) Review of ergonomic exposures from direct 

observations of nursing aides, pre- and three years 
post-SRHP 

2) Calculation of injury rates and recurrences from 
workers’ compensation claims (WCC) three years pre-
and six years post-SRHP 

3) Longitudinal analysis of up to six years of low back pain 
(LBP) reports from surveys of clinical staff 

4) Evaluation of return-on-investment up to six years post-
SRHP

5) Evaluation of factors associated with equipment use
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Evaluation of Ergonomic 
Exposures following a Safe 
Resident Handling Program

vs

Baseline

3 m 1 yr 2 yrs 3 yrs

SRHP Intervention
n = 12 nursing homes
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Direct Observations of CNA’s

Baseline           
(Pre-SRHP)

3 m post-
SRHP

1 yr post-
SRHP

2 yrs post-
SRHP

3 yrs post-
SRHP

Total Obs. 
Periods 60 56 100 88 57
Total Obs. 
Moments 15,185 16,031 25,472 24,652 17,365

Exposure Categories:
• Trunk, arm, and leg 

postures
• Weight in hands
• Lifting equipment 

(yes/no) 

www.uml.edu/Research/centers/CPH-NEW
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Presentation Notes
~85% Female
~80% Nursing Assistants
~80% Day Shift

“PATH” (Posture, Activities, Tools, & Handling)
Observations at fixed interval (60 seconds)
Observation periods: >1 to 8 hours (per employee-shift)

The PATH method was modified for use in the healthcare sector and was used to examine postures, activities, tools, and handling.  
This version incorporated resident handling activities and handling equipment along with postures and tasks specific to the healthcare industry 
This is an observational method that documents ergonomic exposures in non routine jobs, at fixed time intervals.  
12 trained observers collected data on 18 variables every 60 seconds using handheld PDAs in 15 nursing homes.

Inter-Rater Reliability was assessed to confirm a minimum of 80% agreement between observers.  
Observations could last any time from 2-8 hours.
And a Convenience sampling method prioritizing nursing assistants was used





Equipment Use Before/After SRHP
(% of investigator observations)

Kurowski et al. 2012
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Resident Handling Activities: Ambulation assist, reposition, transfer & transport

Equipment: Total body lifts, sit-stand lifts, slings, slideboards, slipsheets, gait-
belts

Presenter
Presentation Notes
† Resident Handling Activities: Ambulation assist, reposition, transfer & transport
* Equipment: Total body lifts, sit-stand lifts, slings, slideboards, slipsheets, gait-belts

10 lbs = 4.5 kilos
10-50 lbs = 22.7 kilos
>50 = 22.7 kilos




Weight Handled & Trunk Posture 
before/after SRHP
(% of investigator observations)

Trunk while Resident Handling
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< 4.5 kg 4.5 - 22.7 kg >22.7 kg

Kurowski et al. 2012

Presenter
Presentation Notes
† Resident Handling Activities: Ambulation assist, reposition, transfer & transport
* Equipment: Total body lifts, sit-stand lifts, slings, slideboards, slipsheets, gait-belts

We also saw improvements in body postures: less trunk twisting and severe forward bending, less time with arms elevated.  Combined all of those variables into a biomechanical index of load (next slide).

Now I am going to talk about the observed changes in postures for nursing assistants while resident handling.  
You can see, over the 2 year time frame, the frequency of observed neutral posture has increased, while the frequencies of all other postures have decreased by the end of 2 years.

Mention Arm and leg posture




Center A Center B Center C Center D Center E
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Variability among Centers in 
Physical Workload Index 

(Nursing Aides) 
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Center B (largest decrease 
in physical workload) had 
many positive work 
organizational features:
• less time pressure, 
• good communication, 
• more access to 

equipment 

Kurowski et al. 2012b

Presenter
Presentation Notes
less trunk twisting and severe forward bending, less time with arms elevated.  Combined all of those variables into a biomechanical index of load 

Reverse was true for centers A & C with weaker decreases in physical workload

Influence of Work Environment Characteristics



Reductions in Workers’ 
Compensation Claims

vs

POST 2
Individual Centers 

Managed

Variable (up to 3 
years)

3 years 3 years

SRHP Intervention

PRE POST 1
Third Party 
Managed

n = 136 nursing homes
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Workers’ Compensation Claims 
for Resident Handling Incidents

Before/After SRHP Implementation
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Presenter
Presentation Notes
RR = 0.68

Only claims for RH-related incidents.  Denominator is clinical employees only.  
Decreases: all RH, and most specific types of RH activities.  

In the second 3-year period (dark blue), rate went even a little lower.
We were interested in the two periods because program responsibility went back to company. 

Program apparently doesn’t help w “moving in bed” (reposition).
Don’t know why increase in risk for in/out of bath.




Changes in Resident Handling Claim 
Rates by Center

15

NH

POST 1 POST 2

3rd Party
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Kurowski et al. 2017
Variation partially explained by: Wellness Program Status, 
Unionization, LPN turnover (pre-SRHP)



Return-to-Work Outcomes for 
Injured Workers

vs

POST 2
Individual Centers 

Managed

3 years 3 years 3 years

SRHP Intervention

PRE POST 1
Third Party 
Managed

n = 136 nursing homes
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Length of Disability
All lost time claims (n = 3263)

PRE POST1 POST2
RH-related lost time claims * 146.2 123.2 85.9
Non-RH-related lost time claims * 134.2 124.8 102.5
RH-related lost time back claims * 138.8 123.7 83.6
Non-RH-related lost time back claims 178.7 149.9 126.8

Mean Length of First Episode of Disability 
(with 3 day gaps) for Lost-time claims

Lost time claims with 6 months or less LOD only (n = 2811)

PRE POST1 POST2
RH-related lost time claims 29.2 29.6 32.7
Non-RH-related lost time claims 35.1 32.7 33.9
RH-related lost time back claims 28.6 28.7 30.5
Non-RH-related lost time back claims * 38.3 35.2 25.8

Mean Length of First Episode of Disability 
(with 3 day gaps) for Lost-time claims

17

* Significant decrease

* Significant decrease
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Presenter
Presentation Notes
In this study the unit of analysis is lost time WC claim
Lost time claims for 136 Centers: n = 3,263

There were reductions in raw numbers of claims related to RH, but not among other claims


Reductions in lost-time for many injuries

Resident Handling-Related
Falls on Same Level
Resident/Employee Aggression
Slip or Trip (Not Fall)
Struck by/Against Objects

Probably related to a insurance company initiative to close long claims more quickly (settlements)

Similar results (as 6 months) for claimants with a maximum of 3 months LOD (first episode)





Recurrent Injuries

• Mean paid indemnity and medical costs were 
about 3 times higher for claimants with 
recurrence  
• RH claims with recurrence
• RH Back claims with recurrence

18

Pre-SRHP First Post 
Period

Second 
Post Period

RH-related lost time claims * 157 (33%) 101 (30%) 78 (24%)
Non-RH-related lost time claims 161 (30%) 163 (29%) 164 (28%)
RH-related lost time back claims 69 (28%) 53 (33%) 41 (25%)
Non-RH-related lost time back claims 26 (31%) 38 (38%) 39 (39%)

< 6 MONTHS of disability
Numbers and % of recurrent claims

www.uml.edu/Research/centers/CPH-NEW

Presenter
Presentation Notes
Recurrent claims usually associated with highest costs, and make up disproportionate share of disability days

We projected savings due to avoided recurrent claims to be around $3.8M over 6 years. About 1/3 of that was due to avoided back recurrence

		pd indem	 pd med
recurrent 	 (n = 1037)  $  29,687.40  $   20,700.88 
non-recurrent (n = 2256)  $    9,170.34  $     6,370.80 



Predictors of Low Back Pain 
among Clinical Staff

vs

Baseline

1 yr 2 yrs 5+ yrs

SRHP Intervention
n = 8 nursing homes
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Prevalent & Incident Low Back Pain
• In the past 3 months, have you had 

musculoskeletal symptoms in the low back?
–Any LBP (yes/no)
– At least mild severity during the previous week

• “Incidence” required no LBP in any prior survey

20
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Prevalence Incidence (“New LBP”)
Survey period Total eligible, n % (n) Total eligible, n % (n)
Baseline 805 42.7  (344) -- --
1 Year 1407 41.0  (577) 307 23.5  (72)
2 Years 1154 37.4  (431) 348 16.7  (58)
5+ Years 2409 35.9  (865) 228 22.4  (51)

Gold et al. 2016

Presenter
Presentation Notes
It may take time for a lift intervention to show a reduction in symptoms
Burdorf et al did a simulation analysis which predicted maximum impact at 6 years post-intervention



– Less frequent use of 
handling equipment

– Higher physical exposure 
score

– Higher psychological job 
demands

– Less social support

Poisson Regression Modeling

21
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– More physical assault
– Previous back injury in 

prior 12 months
– Less frequent physical 

exercise
– Younger age

• LBP prevalence at 2 years was associated 
with:

• LBP incidence (new LBP) at 5+ years was 
associated with:

– Less frequent prior handling equipment use 
– Lower work-family balance

Gold et al. 2016

Presenter
Presentation Notes
Cross-sectional findings @ F3



Economic Analysis of a Safe 
Resident Handling Program

Variable (up to 3 
years)

vs

Variable (at least 3 years)

SRHP Intervention

PRE POST

n = 110 nursing homes
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Analysis of Annualized Net Costs

• Total Avoided Costs $4.63 million
– Total Intervention Costs  $2.74 million
= Total Net Savings $1.89 million

• Average Net Savings Per Facility $17,182
• Average Net Savings Per Bed $143

• Benefit to cost ratio = 1.7 
• For every $1 spent, $1.70 is saved

www.uml.edu/Research/centers/CPH-NEW
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Presenter
Presentation Notes
With respect to turnover & avoided med/indem

All costs in this analysis were annualized, so the total avoided costs per year is about 4.6 million.  Then if you subtract the total intervention costs per year which is 2.7 million, you are left with the total net savings per year of about 1.9 million.

The average net savings per facility was 17182, and the average net savings per bed was 143.

Just because the average net savings per bed is $143 doesn’t mean that all nursing homes had savings.  In fact, there was a 10-fold difference in the range of per bed savings across facilities

We found that the benefit to cost ratio was 1.7, meaning that for every $1 spent, $1.70 is saved.



Variation in Savings/Costs by Center
Average net savings = $143 per bed per year

Lahiri et al. 2013

Savings Per 
Bed: 61 Centers

Costs Per Bed: 
49 Centers

www.uml.edu/Research/centers/CPH-NEW
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Presenter
Presentation Notes
Now cost – again all employees (so diluted?).   Again big savings, including both reduced claims AND turnover.
* Using more conservative estimator of turnover costs
Obviously though there was a lot of variation among centers.  We’re interested in finding out WHY.

Some -  but not all – variability was explained by the length of time that the program had been in place in a given center, as well as wellness program status




Safe Resident Handling 
Equipment: Frequency of and 
Barriers to Consistent Use

vs

Baseline

3 m 1 yr 2 yrs 5+ yrs

SRHP Intervention
n = 5 nursing homes
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Frequency of Resident Handling 
Equipment Use Reported by CNAs

• Higher SRHP 
commitment

• Higher SRHP prior 
expectations

• Lower workplace assault
• Older age
• Higher health self-

efficacy
• Lower supervisor supportKurowski et al. 2016
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Presenter
Presentation Notes
Higher perceived staff engagement in the program and higher prior expectations of its benefits were each related to higher equipment use.
Older employees used equipment more frequently, which may be due to their greater experience or to their perceived vulnerability to back injury.
Employees with higher health self-efficacy have stronger beliefs in their ability to improve their health and overcome barriers, so it is not surprising that they used equipment more frequently.
Having been assaulted at work was somewhat related to lower equipment use. While the exact reason was not stated, it is plausible that aides may avoid using equipment with residents who have previously assaulted them. 
It is unclear why lower supervisor support was related to higher equipment use, since the opposite was expected. (This is even more surprising because supervisor support was strongly related to staff engagement, which included items related to supportive supervisors/management and was also related to higher equipment use.)




Reasons for not using Resident 
Handling Equipment

Barriers to consistent use should be addressed 
• Attention to device availability and maintenance
• Education of residents & family members

Kurowski et al. 2016

www.uml.edu/Research/centers/CPH-NEW

‘Always’ 
equipment users

Too much 
effort

Co-
workers do 

not use

Not 
enough 

time

Residents 
dislike

Device 
not 

available

Too much 
effort

Co-
workers do 

not use

Not 
enough 

time

Residents 
dislike

Device 
not 

available

3-Month
1-Year
2-Years
5+Years

3-Month
1-Year
2-Years
5+Years

27

Presenter
Presentation Notes
(CNAs at 4 surveys)
When implementing and evaluating safe handling interventions, barriers to consistent equipment use should be addressed, through measures such as: 
Attention to device availability and maintenance (as specified in the protocols from Prevent, Inc., for example)
Increasing workers’ decision-making opportunities and empowerment, in general
Education of residents and their family members as to the value of the program




Some SRHP Expectations Confirmed

• Ergonomic exposures were reduced 
– Increases in use of handling equipment, 

handling lighter loads, and neutral postures
• Physical workload for nursing assistants 

decreased, particularly while handling residents
• Rates of workers’ compensation claims were 

reduced (and sustained) following the SRHP 
• Cost savings was observed following the SRHP

28
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However, we observed wide variation in outcomes 
in multiple analyses…

Presenter
Presentation Notes
…even though the SRHP was theoretically implemented the same exact way in every nursing home.  Some common themes appeared across analyses, and I’m going to discuss those now.



Physical Assault

• Employees reporting more frequent physical 
assault were also less likely to report frequent 
equipment use (Kurowski, 2016).  

• Separate analysis showed associations with 
single site and multi-site musculoskeletal pain 
(Miranda, 2011) and low back pain (Gold, 2016) 

• If an employee was assaulted by a resident 
while using equipment, they would be less likely 
to use equipment with that resident in the future.  

29
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Presenter
Presentation Notes
About 50% of the clinical staff in this population reported assault in the last three months in our surveys



Use of Handling Equipment

• Less frequent equipment use results in manual 
transfers, possibly leading to MSDs, as observed in 
the study of low back pain (Gold, 2016)
– Use of lateral transfer devices should be encouraged, 

since use was infrequent (Kurowski, 2012) and 
increases in injuries related to moving residents in 
bed were observed (Kurowski, 2017)

• One of the main reasons CNAs reported not using 
equipment was due to residents’ dislike (Kurowski, 
2016)
– Attention should be paid to resident/family education 

programs to alleviate residents’ dislike of equipment 
30
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Presenter
Presentation Notes
This leads to use of handling equipment in a broader sense…

End: this may also lead to fewer assaults during RH



Adequacy of Equipment

• Employee satisfaction with the adequacy of 
supplies and equipment was associated with 
reduced physical workload (Kurowski, 2012b) 
and also higher cost savings. 

• Reduced physical workload due to increased 
equipment use can be plausibly linked to lower 
injury rates and turnover, leading to higher cost 
savings for those centers.

31
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Presenter
Presentation Notes
We had access to 3rd party surveys of workforce regarding employee satisfaction in several topic areas.

Higher employee satisfaction with the adequacy of supplies and equipment…

Updated econ analysis



Wellness Program Status

• Centers with more developed wellness 
programs also generally had higher cost savings 
following the SRHP (Lahiri, 2013) as well as 
lower risk of injury rates (Kurowski, 2017)

• It is possible that centers that committed to 
employee wellness also have other positive 
organizational features, which led to more 
effective SRHPs
– Better social support; lower intention to leave 

job
32
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Presentation Notes
We measure this as none, emerging, and well-developed wellness program



Conclusions

• SRHP did not improve use of lateral transfer devices
• Even well-developed SRHP had different outcomes 

in different centers
– Related to work environment characteristics
– Commitment to SRHPs is an important factor in 

staff’s equipment use
• It may take time for a SRHP to show a reduction in 

low back pain symptoms
– Back pain is inherently recurrent, and the SRHP 

may have contributed to reductions in recurrent 
back claims

33
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Presenter
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Go back to the question I asked at the beginning of the presentation. Why do programs sometimes work, but not always?
Many positive findings overall, however
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CPH-NEW contact information

Univ. of Massachusetts Lowell:
Email: CPHNEW@UML.EDU
Tel: 978-934-3268

CPH-NEW main website:
www.uml.edu/Research/centers/
CPH-NEW
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supported by Grant Number U19-OH008857 from the U.S. National Institute for 
Occupational Safety and Health. This material is solely the responsibility of the 
authors and does not necessarily represent the official views of NIOSH.

University of Connecticut:
Dr. Jeff Dussetschleger
Email: JDussetschleger@uchc.edu
Tel:  860-679-1393

CPH-NEW website at Univ. Conn.:
www.oehc.uchc.edu/healthywork/index.asp 
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