
More than two thirds of nursing home workers engage in direct resi-
dent care, which often involves back-stressing and heavy-lifting 
tasks. These activities may increase the risk of injury. In 2010, 

workers in the nursing and residential care facilities industry had a rate of re-
cordable cases of nonfatal occupational injuries and illnesses of 8.3 per 100 
full-time workers—the second-highest among private industries (Bureau of 
Labor Statistics, 2011). To give a context for this rate, consider that the overall 
rate (per 100 full-time workers) across all industries was 3.2, and the rates for 

Stefan Stanev, MS, MBA; A. John Bailer, PhD; Jane K. Straker, PhD, MGS; Shahla Mehdizadeh, PhD; 
Robert M. Park, MS; and Hanjin Li, MS

© 2012 iS
tockp

ho

to.
co

m/B
ub

ao
ne

ABSTRACT
A survey of Ohio nursing homes was 

conducted in 2007 to examine wheth-

er injury rates were related to facility 

characteristics and availability of safety 

equipment. The median rate of injury 

in the 898 facilities was 5.7 injuries per 

100 workers per year. Although 95% of 

the facilities had written resident lift-

ing policies, only 22% of these were 

zero-lift policies. Gait transfer belts 

(99%) and portable total-lift hoists 

(96%) were common, whereas ceiling-

mounted total-lift hoists were rarely 

reported (7%). In a multivariable analy-

sis, injury rate ratios increased with the 

proportion of residents using wheel-

chairs and were lower in smaller facili-

ties. Facilities without a lifting policy 

had a higher estimated injury rate than 

facilities without such a policy; howev-

er, none of the safety equipment was 

associated with significant changes in 

injury rates. More information, such 

as frequency of use and access to ver-

sus availability of equipment, may be 

needed to better understand the im-

pact of safety equipment on nursing 

home worker injury rates. 
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construction (overall), hospitals, and 
air transportation were 4.0, 7.0, and 
8.1, respectively. 

LITERATURE REVIEW
Nursing home workers involved 

in direct resident care are likely to 
experience higher injury rates, typi-
cally as a result of resident transfer 
activities. Musculoskeletal injuries 
are the most common type of injury 
that would result from frequent lift-
ing and repositioning of residents 
(Myers, Silverstein, & Nelson, 2002; 
Trinkoff, Johantgen, Muntaner, & 
Le, 2005). Sprains and strains to 
the back and shoulder are the most 
common type of injuries among 
nursing home staff. Recently, 
Ngan et al. (2010) investigated 
musculoskeletal injuries in 
health care workers in Brit-
ish Columbia, Canada. Di-
rect care aides had a mus-
culoskeletal injury rate 
almost four times higher 
than RNs. They further 
reported that 60% of 
musculoskeletal injuries 
that occurred in direct 
care occupations were as-
sociated with patient han-
dling activities.

A number of factors—in-
cluding organizational and resi-
dent characteristics—have been ob-
served to impact the rate of injuries 
in nursing home workers. Organiza-
tional characteristics include inclu-
sion in a multifacility chain, profit/
not-for-profit status, staffing lev-
els, quality indicators, occupancy, 
and availability of transfer/patient-
handling equipment and related 
policies. Castle, Engberg, Mendel-
off, and Burns (2009) merged three 
cross-sectional data sources that 
allowed them to investigate work-
place injuries as a function of or-
ganizational factors, staffing levels, 
and facility quality characteristics. 
Among their reported findings, they 
noted higher injury rates in nurs-
ing homes that were part of chains, 
were not-for-profit facilities, had 

higher occupancy, had lower nurse 
aide staffing levels, had higher RN 
staffing levels, and/or had lower 
quality scores. 

In contrast to organizational 
and staff characteristics, Myers et 
al. (2002) noted that resident char-
acteristics do not affect injury rates 
as much as work organization is-
sues. Resident characteristics lead-
ing to greater direct care needs 
would be most relevant as predic-
tors of nursing home worker inju-
ries. In particular, transfer-related 
care needs would be of particular 

concern. These could be reflected in 
measures such as activities of daily 
living (ADLs), as done by Castle 
et al. (2009), or in the proportion of 
residents who are bedbound or use 
wheelchairs. Finally, a subcategory 
of organizational characteristics is the 
availability of equipment to assist in 
the lifting and transfer of residents, 
along with policies in support of its 
use. Collins, Wolf, Bell, and Evanoff 
(2004) and Garg (1999) demonstrated 
that mechanical lifts and reposition-
ing aids, zero-lift or safe-lifting poli-
cies, and employee training signifi-
cantly reduce injuries for full-time 

and part-time nursing home workers 
regardless of their age or experience. 
(As an aside, the term safe-lifting pol-
icy has been promoted as a more in-
formative and relevant alternative to 
zero-lift policy.) 

A number of studies have inves-
tigated interventions designed to re-
duce injury rates of nursing home 
workers. These interventions have 
included substituting portable hoists 
and transfer devices for manual lift-
ing and transfer, ergonomic training 
for lifting and transfer, and employee 
participation in care planning. Waters, 
Collins, Galinsky, and Caruso (2006) 
reviewed the breadth of research con-
ducted at the National Institute for 
Occupational Safety and Health di-

rected at reducing musculoskeletal 
disorders and related injuries in 

health care workers and found 
injury incidence decreased 
with use of mechanical lifting 
equipment. Further, a zero-
lift program reflecting sound 
ergonomic principles result-
ed in a reduction in injury 
rates, lost work days, and 
worker compensation costs. 

Collins et al. (2004) evaluated 
zero-lift programs where man-

ual lifting and transfer were re-
placed by modern portable hoists 

and other transfer devices. This study 
of seven nursing homes and one hos-
pital reported numerous benefits after 
program implementation, including a 
reduction in all injuries and in lost-
workday injuries, coupled with nurs-
ing staff members’ perceptions that 
their backs were less sore and they 
were less tired after work. 

Fujishiro, Weaver, Heaney, Ham-
rick, and Marras (2005) studied inter-
ventions (consulting and equipment 
purchases) by the Ohio Bureau of 
Workers’ Compensation (BWC) in 
86 primarily nursing home facilities 
and compiled a detailed inventory of 
equipment purchased for addressing 
bending, lifting, and carrying. The 
median rate of musculoskeletal disor-
der injuries was reduced by half with 
the sponsored interventions, particu-

Nursing home 
workers involved in 

direct resident care are 
likely to experience high-
er injury rates, typically 

as a result of resident 
transfer activities.
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larly those focused on patient han-
dling. Park, Bushnell, Bailer, Collins, 
and Stayner (2009) analyzed Ohio 
workers’ compensation records in re-
lation to intervention programs spon-
sored by the BWC in nursing homes 
and found a net benefit of expendi-
tures for ergonomic improvements. 
Evanoff, Bohr, and Wolf (1999) ob-
served that training and work prac-
tices supervised by an ergonomics 
team improved safety in the nursing 
homes. Regardless of the local eco-
nomic conditions, job design, and 
other organizational factors, employ-
ee participation in interdisciplinary 
care plan meetings (Banaszak-Holl & 
Hines, 1996) was also a factor in re-
ducing injury rates. 

STUDY PURPOSE
This study examined factors as-

sociated with worker injury rates 
in Ohio nursing homes. This study 
simultaneously considered the avail-
ability of any of nine types of safety 
equipment along with other factors 

that might impact nursing home 
worker injury rates. This investiga-
tion of factors influencing nursing 
home worker injury rates was com-
plemented by the first comprehensive 
description of safety equipment avail-
able in Ohio nursing homes. Ohio is 
an ideal state to study injuries among 
direct care nursing home workers, as 
it is the state with the second-highest 
number of nursing home residents 
in the nation. Ohio has nearly 1,000 
nursing homes, which serve more than 
75,000 residents on a typical day. The 
current nursing home workforce of 
RNs, licensed practical nurses, and 
nurse aides includes more than 65,000 
workers. Ohio’s population growth is 
below the national average due to out-
migration, and this may affect employ-
ers’ ability to attract and keep qualified 
workers (Manning & Mehdizadeh, 
2008). Some nursing homes experience 
more than 100% annual turnover of 
workers (Straker, Applebaum, & Me-
hdizadeh, 1997), which shows how 
vital the issue of reducing workplace 

injuries is for Ohio to be able to care 
for its aging population.

METHOD
Data Source

A survey of Ohio nursing homes 
was conducted for the 2007 calen-
dar year. At the beginning of 2007, 
958 Ohio nursing homes were in-
spected as part of the Medicare/
Medicaid certification program. 
Responding to this survey was 
mandatory and enforced by the 
state Department of Aging; 950 
nursing homes responded. A safety 
module was included with other 
questions related to nursing home 
characteristics. The workplace 
safety questions were based on the 
Occupational Safety and Health 
Administration (OSHA, 2004) 
Form 300A.

Outcome Variable
The total number of injuries and 

injury rates (number of injuries per 
100 employees per year) at each nurs-

TABLE 1

CHARACTERISTICS OF THE RESPONDING FACILITIES (N = 898)

Variable n Minimum Quartile 1 Median Quartile 3 Maximum

ORGANIZATIONAL CHARACTERISTIC 

Licensed beds 898 12 64 100 123 427

Admissions in 2007 per licensed bed 771 0 1 1.4 2.2 10.8

Average number of employees 792 15 80 117 165 440

Average number of hours per employee per 
month

583 50 113.7 127.4 141.7 196.1

Number of days of job transfer or restriction per 
employee

742 0 0.1 0.3 1 18.6

Number of days away from work per employee 754 0 0.01 0.12 0.50 7.01

OUTCOME VARIABLE

Injury ratea 791 0 2.9 5.7 9.2 40

Missing 1 day from work ratea 758 0 0.5 1.6 3.2 23.3

Other recordable cases ratea 754 0 0 1.4 3.8 97.5

Job transfer or restriction ratea 749 0 0 0.7 3.9 122.1

Other illnesses ratea 727 0 0 0 0 37.5

Injury rate per 2,000 working hours 582 0 0.04 0.08 0.12 0.80

a Rate per 2,000 working hours.
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ing home were the primary outcomes 
of interest in this analysis. Other 
injury-related measures included the 
number of days away from work due 
to injury and number of days of job 
transfer or restriction per year. 

Predictor Variables
Safety Equipment and Policies. 

The survey questions addressing 
safety program and equipment were 
designed to assess (a) the current 
availability of safety equipment and 
(b) strategies used to reduce on-the-

job injuries in nursing homes. Facili-
ties were also asked to report which 
kinds of safety equipment were avail-
able (e.g., electric beds, lift hoists, 
transfer belts), although the extent 
of utilization of such equipment was 
not reported. The most common 23 

TABLE 2

TRENDS IN FACILITY CHARACTERISTICS BY INJURY RATE GROUP

Injury Rate Groupa

Variableb
Low  

(0 to <3.92)
Medium  

(3.92 to 7.67)
High  

(>7.67) p Valuec

ORGANIZATIONAL CHARACTERISTICS

Mean number of beds (n = 264, 263, 264) 95 104 106 [+] 0.0305

Mean number of employees (n = 264, 263, 264) 148 135 130 [–] 0.0215

Mean number of admissions per licensed beds in 2007 (n = 253, 
260, 253)

1.6 2 1.9 0.2245

Percentage of facilities part of a multifacility chain (n = 259, 261, 259) 47 64 59 [+] 0.0045

Percentage of for-profit facilities (n = 256, 261, 258) 76 80 76 0.9548

RESIDENT CHARACTERISTICS

Mean percentage of residents using wheelchairs (n = 226, 240, 248) 46 51 54 [+] 0.0414

Mean percentage of residents who are bedfast all or most of the 
time (n = 227, 238, 249)

3.7 3.6 4.4 0.2475

SAFETY EQUIPMENT AND POLICIES

Percentage of facilities with written lifting policies (n = 252, 255, 259) 96 95 94 0.2427

Percentage of facilities with zero-lift policies (n = 246, 249, 245) 18 24 23 0.1474

Percentage of facilities with portable total-lift hoist (n = 260, 261, 262) 97 96 96 0.6494

Percentage of facilities with gait transfer belts (n = 260, 261, 262) 99 99 99 0.9934

Percentage of facilities with friction-reducing lateral aids (n = 260, 
261, 262)

32 39 37 0.1921

Percentage of facilities with mechanical lateral transfer aids (n = 
260, 261, 262)

23 32 31 [+] 0.0472

Percentage of facilities with toilet seat adjusted to wheelchair 
height (n = 260, 261, 262)

79 82 79 0.9646

Percentage of facilities with ceiling-mounted total-lift hoist (n = 260, 
261, 262)

6 8 8 0.3240

Percentage of facilities with bath lift/easy-access bath tubs (n = 260, 
261, 262)

53 54 56 0.4870

Percentage of facilities with powered sit-to-stand devices (n = 260, 
261, 262)

55 70 65 [+] 0.0247

Percentage of facilities with electric beds (n = 260, 261, 262) 88 91 89 0.7511

a Injury rate category = injuries per 100 workers per year. b The sample (n) for each injury rate group (low, medium, and high, respectively) is provided 
in parentheses after each variable description. c p values < 0.05 are preceded by [+] for positive trends or [–] for negative trends. Trend test of whether 
a particular characteristic increases or decreases across the nursing homes in the three injury rate groups is based on simple linear regression for con-
tinuous measured characteristics (e.g., mean number of beds) or a Cochran-Armitage trend test for proportions for dichotomous characteristics (e.g., 
percentage of facilities part of a multifacility chain). 
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safety equipment profiles constructed 
for the nine possible types of safety 
equipment were also modeled. In 
addition, facilities reported whether 
they had a zero-lift policy in place.

Organizational Variables. Nurs-
ing home characteristics examined in-
cluded: total number of licensed beds, 
admissions in 2007 per licensed bed, 
average number of employees (both 
nursing and non-nursing employ-
ees), and average number of hours 
per employee per month. Whether a 
nursing home was part of a chain and 
whether a facility was operated as for 
profit or not for profit were also re-
corded for each facility.

Resident Characteristics. The pro-
portion of residents using wheel-
chairs and the proportion of bedfast 
residents are surrogates for the level 
of care required of facility residents. 
A more disabled resident population 
may require more lifting and transfer, 
which may increase risk of injury. By 
considering the number of residents 
using wheelchairs and bedfast resi-
dents, the care needs of residents are 
indirectly assessed.

Statistical Methods
Basic summary statistics were con-

structed (minimum, quartiles, maxi-
mum) for numeric organizational 
characteristics and the outcomes vari-
ables. Summary statistics for numeric 
and nominal variables (means for nu-
meric variables and percentages for 
nominal variables) were constructed 
for nursing homes divided into three 
(approximately) equal-sized sub-
groups based on injury rates. The 
trend in values of each variable across 
these three groups was evaluated using 
simple linear regression for numeric 
variables and Cochran-Armitage 
trend test for proportions for nomi-
nal variables. A table identifying the 
different combinations/profiles of 
safety equipment found at nursing 
facilities was constructed and anno-
tated with the median injury rate for 
the nursing homes included in each 
profile. Finally, a multiple predictor 
model for injury rates was developed. 

Here, Poisson regression was used to 
model injury rates (per 100 workers 
per year) as a function of one or more 
predictor variables (Bailer, Reed, & 
Stayner, 1997; Frome, 1983). 

In these models, the log rate of 
injury was expressed as a linear func-
tion of predictor variables, assuming 
the count of the number of injury 
cases had a Poisson distribution and 
with the observation time on which 
the rate is based used as an offset in 
the model. (Here, total hours worked 
was divided by 2,000 to represent a 
full-time worker and then scaled to 
represent the rate for 100 such work-
ers). Rate ratios were constructed as 
summary measures of the multiplica-
tive impact of predictor variables on 
injury rates. The analysis and model 
fits described in this article were gen-
erated using SAS/STAT software, 
version 9.1.3.

RESULTS
A descriptive summary of several 

key variables characterizing nursing 
homes in the survey is presented in 
Table 1. Of the 950 facilities that re-
sponded, 52 were part of a hospital 
and were dropped from the analy-
sis because these care environments 
and work life are considered to be 
substantially different from nursing 
homes. Eliminating these resulted in 
an analysis data set of 898 facilities. 
Those nursing homes were split into 
an approximately three-to-one ratio 
of for-profit versus not-for-profit or-
ganizations and an approximate six-
to-five ratio of homes that were part 
of a chain versus independent. The 
median size of these facilities was 100 
beds, with a range from 12 to 427. The 
median number of employees at these 
facilities was 117, with a range from 
15 to 440. The median reported injury 
rates was 5.7 per 100 workers, and the 
median rate of injuries resulting in 
missing at least 1 day of work was 1.6 
per 100 employees.

The nursing homes were strati-
fied into three equivalently sized 
groups based on injury rate. Each 
group included 264 or fewer nursing 

homes. Note that the sample size in 
each group varies, depending on the 
number that answered each question 
(n > 226). Nursing homes in the low-
injury group had injury rates of fewer 
than 3.92 injuries per 100 workers, 
those in the middle group had injury 
rates between 3.92 and 7.67, and those 
in the high-injury group had injury 
rates in excess of 7.67 per 100 work-
ers. 

The characteristics of interest that 
increased in value over the injury 
categories were the mean number of 
beds, percentage of facilities belong-
ing to a chain, percentage of residents 
using wheelchairs, percentage of facil-
ities with mechanical lateral transfer 
aids, and percentage of facilities with 
powered sit-to-stand devices (Table 
2). The characteristic of interest that 
decreased over injury categories was 
mean number of employees (Table 2). 
One caution when looking at Table 2 
is that these are marginal comparisons 
that do not include any information 
related to the care needs in a particu-
lar facility. Patterns in analyses that 
consider the effect of a variable con-
trolling for other factors in a model 
may result in directions that differ 
from this simple one-variable-at-a-
time summary.

As previously mentioned, nursing 
homes were asked whether they had 
any of nine different types of safety 
equipment in their facilities. The top 
23 safety equipment profiles are dis-
played in Table 3 in descending order 
of median injury rate. Toilets seats ad-
justed to wheelchair height, friction-
reducing lateral aids, mechanical 
lateral transfer aids, and bath lift/easy-
access bath tubs were found in nursing 
homes with a range of worker injury 
rates. Nursing homes without pow-
ered sit-to-stand devices exhibited 
lower unadjusted injury rates. These 
23 different profiles of safety equip-
ment accounted for more than 80% 
of the total number of nursing homes 
participating in the survey. Notably, 
the facilities with the greatest number 
of safety equipment did not necessar-
ily have lower injury rates. Portable 
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total-lift hoists and gait transfer belts 
were available in all of the top 23 pro-
files, and electric beds were available 
in 20 of the 23 most common profiles. 
The least common piece of safety 
equipment was the ceiling-mounted 
total-lift hoist, which was available in 
only 1 of the top 23 profiles (11 nurs-
ing homes). 

At a very simple level, one might 
expect that injury rates would be low-
est in facilities with the most safety 

equipment in their profile. This would 
translate into an expectation that top 
rows in Table 3 (highest median in-
jury rates) would have the lowest 
number of pieces of safety equipment 
available and that lower rows (lowest 
median injury rates) would have the 
highest; however, this is not observed. 
The availability of safety equipment 
at a facility does not mean it is easily 
accessible on all floors or that staff 
are using it. Further, the purchase of 

equipment might be in response to an 
excess of worker injuries. This cannot 
be disentangled with these data.

The coefficients from the multi-
variable model for predicting injury 
rates are presented in Table 4. In this 
analysis, the effect of each variable is 
interpreted in light of controlling for 
all other factors in the model. The 
injury rate is predicted to increase 
by a factor of 1.25, rate ratio (RR) = 
exp (0.89×[0.50 – 0.25]) = 1.25, as the 

TABLE 4

RESULTS FROM THE MULTIVARIABLE MODEL FOR PREDICTING INJURY RATES

Parameter Estimate
Standard 

Error p Value
Rate Ratio  

(95% CI)

Constant –1.82 0.30 <0.0001

Facility part of multifacility chain No –0.11 0.07 0.13 0.90 (0.78, 1.03)

Yesa

Type of organization For profita 0.10 0.10 0.27 1.11 (0.91, 1.34)

Not for profit

Ratio of number of residents using wheelchairs 
to number of licensed beds

0.89 0.26 0.0006 2.44 (1.46, 4.05)

Ratio of number of bedfast residents to number 
of licensed beds

0.95 1.70 0.57 2.59 (0.09, 72.39)

Facility has written lifting policy No –0.01  0.08 0.90 0.99 (0.85, 1.16)

Yesa

Facility has zero-lift policy No 0.35  0.18 0.05 1.42 (1.00, 2.02)

Yesa

Mean number of employees for all pay periods –0.0007 0.0006 0.25 1.00 (0.998, 1.000)

Number of licensed beds <51 –0.90 0.19 <0.0001 0.41 (0.28, 0.59)

51 to 100 –0.50 0.13 <0.0001 0.61 (0.47, 0.78)

101 to 125 –0.42 0.10 <0.0001 0.66 (0.54, 0.80)

>125a

Portable total-lift hoist available No 0.12 0.19 0.52 1.13 (0.78, 1.64)

Yesa

Gait transfer belts available No –0.29 0.27 0.28 0.75 (0.44, 1.27)

Yesa

Friction-reducing lateral aids available No –0.09  0.08 0.23 0.91 (0.78, 1.07)

Yesa

Mechanical lateral transfer aids available No 0.05  0.08 0.51 1.05 (0.90, 1.23)

Yesa

Toilet seats adjusted to wheelchair height 
available

No –0.09 0.10 0.35 0.91 (0.75, 1.11)

Yesa
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ratio of number of residents using 
wheelchairs to number of licensed 
beds increases from 25% to 50%, 
holding all other predictor variables 
constant. The smallest facilities (less 
than 51 licensed beds) have a predict-
ed injury rate 0.41 (95% confidence 
interval [CI]: 0.28, 0.59) times lower 
than the rate in the largest facilities 
(more than 125 licensed beds). It is 
important to note that this differs 
from the positive association sug-
gested by the one-variable-at-a-time 
analysis in Table 2. This factor in-
creases (RR = 0.61 [CI: 0.47, 0.78] 
and RR = 0.66 [CI: 0.54, 0.80]) in the 
middle two size categories (51 to 100 
and 101 to 125 beds), respectively. 

The absence of a zero-lift policy 
results in an RR = 1.42 (CI: 1.00, 
2.02), suggesting that the rate of in-
jury in a nursing home that does not 
have a zero-lift policy is 42% higher 
than the injury rate in a nursing home 
that has a zero-lift policy. While this 
point estimate suggests a protective 
effect of having a zero-lift policy, the 

CI suggests the effect of not having a 
zero-lift policy effect can range from 
having no protective effect to hav-
ing twice the injury rate. Arguably, a 
clear prior hypothesis of a protective 
effect is present and a one-tailed CI 
is appropriate, which would indicate 
a significant effect.

DISCUSSION
In this study, we characterized the 

safety equipment available in Ohio 
nursing homes and linked the equip-
ment, along with other facility char-
acteristics, to nursing home worker 
injury rates. We reported 23 of the 
safety equipment profiles (composed 
of combinations of 9 types of safety 
equipment) that described more than 
80% of nursing homes. No clear rela-
tionship was found between the num-
ber of types of equipment available 
and worker injury rates. Multivari-
able models of injury rates suggested 
lower reported injury rates were asso-
ciated with smaller facilities, nursing 
homes with a zero-lift policy, and fa-

cilities with a lower mean number of 
residents using wheelchairs. None of 
the particular equipment was signifi-
cantly related to injury rates. As with 
all multivariable models, the impact 
of each predictor variable is evaluated 
in the context of all other predictor 
variables in the model. Thus, future 
analyses might examine alternative 
metrics of safety equipment profiles 
as an alternative to separate additive 
effects on the (log) rate of worker in-
juries.

Larger nursing homes reported 
significantly higher worker injury 
rates in the multivariable model. This 
may reflect a decrease in staffing ra-
tios (number of residents per number 
of direct care workers) in larger facili-
ties. A review of direct care practice 
might lead to insights and possible ex-
planations for the differences in injury 
rates between larger and smaller facil-
ities. For example, workers in larger 
facilities may find that the equipment 
is farther away when needed and may 
not take the time to bring it to where 

TABLE 4

RESULTS FROM THE MULTIVARIABLE MODEL FOR PREDICTING INJURY RATES

Parameter Estimate
Standard 

Error p Value
Rate Ratio  

(95% CI)

Ceiling-mounted total-lift hoist available No 0.13  0.15 0.37 1.14 (0.85, 1.53)

Yesa

Bath lift/easy-access bath tubs available No –0.05  0.07 0.47 0.95 (0.83, 1.09)

Yesa

Powered sit-to-stand devices available No –0.08 0.08 0.32 0.92 (0.79, 1.08)

Yesa

Electric beds available No 0.23  0.12 0.07 1.26 (0.99, 1.59)

Yesa

Ratio of admissions to number of licensed beds 0.05 0.03 0.08 1.05 (0.99, 1.11)

Mean number of hours worked per month per 
employee

–0.0025 0.0014 0.08 0.998 (0.995, 1.000)

Total number of residents using wheelchairs for 
2007

–0.0069 0.0022 0.0022 0.99 (0.989, 0.997)

Total number of bedfast residents for 2007 –0.02 0.02 0.22 0.98 (0.94, 1.02)

Note. CI = confidence interval. 
a Reference levels for the categorical variables.

(CONTINUED)
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it is currently needed. An alterna-
tive explanation is that these facilities 
may have a more established process 
for the reliable completion of OSHA 
logs for worker injuries than smaller 
facilities. Thus, larger facilities and 
those in multifacility chains may be 
more accurate than smaller facilities 
in reporting injuries. Nursing homes 
with a higher proportion of residents 
using wheelchairs experience higher 
worker injury rates. This may reflect 
more exposure to musculoskeletal 
stress and strain associated with resi-
dent transfer. (The number of resi-
dents with wheelchairs is an accurate 
surrogate measure for exposure to 
musculoskeletal stress and strain for it 
directly reflects residents’ inability to 
bear weight.) Staffing ratios and avail-
ability of resident transfer equipment 
could be indexed to resident transfer 
needs, as indicated by mean propor-
tion of wheelchair users or another 
index. Finally, facilities without a 
zero-lift policy had an estimated 42% 
higher reported injury rate than those 
with a policy. The nonsignificance of 
the separate equipment types may be 
due to the difficulty of detecting an 
effect of such equipment given the 
presence of a zero-lift policy. It is dif-
ficult to imagine a facility with a zero-
lift policy that does not have some 
kind of lifting or transfer equipment 
available.

Castle et al.’s (2009) analysis is 
most relevant for comparison to our 
work. Castle et al. (2009) identified 
higher injury rates in not-for-profit 
versus for-profit nursing homes and 
in facilities that were part of chains. 
Our estimates of the effects of these 
factors were not statistically signifi-
cant, although the point estimates of 
the effects were in the same direction. 
Facility size was significantly related 
to injury rates in our study, although 
not in Castle et al.’s (2009). Our work 
differed on other dimensions, as well 
including explicitly modeled safety 
equipment; not including control 
variables corresponding to geograph-
ical and economic context (e.g., urban 
location, per-capita income, number 

of nursing home beds in county); 
measuring resident care need using a 
surrogate measure related to transfer 
needs (residents using wheelchairs 
versus ADLs); and a staffing measure 
based on number of employees (ver-
sus ratio of staff to residents). Finally, 
we focused on rate modeling of inju-
ries using Poisson regression versus 
logistic regression to model a dichot-
omous outcome defined as higher-
than-average injury rates. 

This study has several limita-
tions. First, this was a cross-sectional 
study, and thus, we cannot assert a 
causal relationship between safety 
equipment and policies and rates of 
worker injury. Second, we did not 
have injuries recorded exclusively 
for direct care nursing staff. Because 
nursing home reports were based on 
the OSHA form that collects data 
on all workers, the workers of inter-
est included everyone on a nursing 
home’s payroll—full time, part time, 
contract, or agency staff—regardless 
of the employee’s duties or job title. 
Therefore, direct care nursing work-
ers were counted along with other 
staff (e.g., administrative, custodial). 
Approximately two thirds of nursing 
home workers are involved in direct 
care of residents, and these workers 
are more likely to have work-related 
injuries. Thus, we believe that rates 

constructed here are likely underes-
timates of the true injury rate experi-
enced by direct care workers.

While this study has not been able 
to definitively explain the linkage 
between worker injuries and nursing 
home safety equipment, this research 
documents the range of injury rates 
across Ohio nursing homes, along 
with the range of safety equipment 
currently in use. It is important to 
note that the underlying issue here 
is not only the presence of lifting 
equipment and assistive devices, 
but whether these devices are used. 
Future studies might examine the 
nursing homes with the highest and 
lowest rates of worker injury in an 
effort to better understand how to 
reduce injury rates. Given the high 
cost of nursing home care in Ohio, 
efforts that can improve quality and 
decrease costs are critical for state 
policy makers and the industry over-
all. In addition, efforts that reduce 
injuries may also assist Ohio’s nurs-
ing homes in retaining staff who are 
so critically needed to meet the care 
needs of older Ohioans.

CONCLUSION AND 
IMPLICATIONS FOR RESEARCH 
AND PRACTICE

The relationship between worker 
injury rates is more complicated than 

KEYPOINTS
Stanev, S., Bailer, A.J., Straker, J.K., Mehdizadeh, S., Park, R.M., & Li, H. (2012). Worker 
Injuries and Safety Equipment in Ohio Nursing Homes. Journal of Gerontological 
Nursing, 38(6), 47-56.

1	 Injuries are most prevalent among workers in larger facilities and 
facilities with more residents who use wheelchairs.

2	The presence of no single piece of equipment or combination 
of equipment is associated with nursing homes exhibiting fewer 
worker injuries. The impact of access and frequency of use of 
such equipment is an important topic for future research. 

3	Among the many factors associated with injury rates in nursing 
homes, self-reported availability of lifting and other protective 
devices does not clearly predict fewer injuries. Enforcement of 
no-lift policies, which implies the use of such equipment, is as-
sociated with lower injury rates.
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can be resolved by a simple cross-
sectional look at safety equipment 
availability. For example, a facility with 
an excess of worker injuries might re-
spond by investing in additional safety 
equipment. In this case, the availability 
of safety equipment may signal a facil-
ity with higher-than-average rates of 
injury. In addition, facilities that have 
residents with greater care needs may 
require more resident transfers, and 
thus, workers at such facilities may be 
at higher risk. Another important in-
dicator that is missing from this study 
is the extent to which equipment is ac-
tually used. Some facilities may have a 
stricter safety culture in which avail-
able equipment is always used, but in 
other facilities, where staff members 
may use equipment only when conve-
nient or absolutely necessary. Future 
studies should incorporate this infor-
mation to the fullest extent possible. 

This work has numerous clini-
cal implications for gerontologi-
cal nurses. Special concern exists 
for injuries to nurses working in 
facilities with higher numbers of 
wheelchair-using residents and 
for nurses working in larger fa-
cilities. Resident transfer activi-
ties are more frequent when caring 
for residents who use wheelchairs, 
and transfers are one of the activi-
ties associated with a higher risk of 
injury. The greater risk of injury 
at larger facilities may suggest that 
transfer/lifting equipment needs to 
be more conveniently located to fa-
cilitate use. While this study pro-
vides a description of the availabil-
ity of transfer/lifting equipment, 
information on the frequency of 
use was not available. Nurses might 
benefit from examining the conve-
nience of equipment locations and 
monitoring the use of such equip-
ment at their workplace. Finally, 
the absence of a zero-lift policy at a 
facility was associated with higher 
worker injury rates. Gerontologi-
cal nurses may want to examine 
the policies that currently apply in 
their workplace and advocate for 
appropriate changes. 

REFERENCES
Bailer, A.J., Reed, L.D., & Stayner, L.T. (1997). 

Modeling fatal injury rates using Poisson 
regression: A case study of workers in ag-
riculture, forestry, and fishing. Journal of 
Safety Research, 28, 177-186. doi:10.1016/
S0022-4375(97)80006-0

Banaszak-Holl, J., & Hines, M.A. (1996). Fac-
tors associated with nursing home staff 
turnover. The Gerontologist, 36, 512-517. 
doi:10.1093/geront/36.4.512

Bureau of Labor Statistics. (2011). Workplace 
injuries and illnesses—2010. Retrieved from 
http://www.bls.gov/news.release/pdf/osh.
pdf

Castle, N.G., Engberg, J., Mendeloff, J., & 
Burns, R. (2009). A national view of work-
place injuries in nursing homes. Health 
Care Management Review, 34, 92-103. 
doi:10.1097/01.HMR.0000342981.37673.74

Collins, J.W., Wolf, L., Bell, J., & Evanoff, B. 
(2004). An evaluation of a “best practices” 
musculoskeletal injury prevention program 
in nursing homes. Injury Prevention, 10, 
206-211. doi:10.1136/ip.2004.005595

Evanoff, B.A., Bohr, P.C., & Wolf, L.D. (1999). 
Effects of a participatory ergonomics team 
among hospital orderlies. American Journal 
of Industrial Medicine, 35, 358-365.

Frome, E.L. (1983). The analysis of rates using 
Poisson regression models. Biometrics, 39, 
665-674.

Fujishiro, K., Weaver, J.L., Heaney, C.A., 
Hamrick, C.A., & Marras, W.S. (2005). The 
effect of ergonomic interventions in health-
care facilities on musculoskeletal disorders. 
American Journal of Industrial Medicine, 
48, 338-347.

Garg, A. (1999). Long-term effectiveness of 
“zero-lift program” in seven nursing homes 
and one hospital. Retrieved from the Uni-
versity of Wisconsin Milwaukee website: 
http://ergonomics.uwm.edu/Support/
Resources/Zero-Lift_Report.pdf

Manning, L.K., & Mehdizadeh, S.A. (2008). 
Ohio’s aging workforce: Opportunities and 
challenges for Ohio’s employers. Retrieved 
from the Miami University, Scripps Ger-
ontology Center website: http://scripps.
muohio.edu/sites/scripps.muohio.edu/
files/WebOlderWorkers1.pdf

Myers, D., Silverstein, B., & Nelson, N.A. 
(2002). Predictors of shoulder and back in-
juries in nursing home workers: A prospec-
tive study. American Journal of Industrial 
Medicine, 41, 466-476.

Ngan, K., Drebit, S., Siow, S., Yu, S., Keen, D., 
& Alamgir, H. (2010). Risks and causes of 
musculoskeletal injuries among health care 
workers. Occupational Medicine, 60, 389-
394. doi:10.1093/occmed/kqq052

Occupational Safety and Health Administra-
tion. (2004). OSHA forms for recording 
work-related injuries and illnesses. Retrieved 
from http://www.osha.gov/recordkeeping/
new-osha300form1-1-04.pdf

Park, R.M., Bushnell, P.T., Bailer, A.J., Col-
lins, J.W., & Stayner, L.T. (2009). Impact 
of publicly sponsored interventions on 
musculoskeletal injury claims in nursing 
homes. American Journal of Industrial 
Medicine, 52, 683-697.

Straker, J., Applebaum, R., & Mehdizadeh, S. 
(1997). Ohio nursing homes: An industry 
in transition. Retrieved from the Miami 
University Libraries website: http://sc.lib.
muohio.edu/bitstream/handle/2374.
MIA/99/fulltext.pdf?sequence=1

Trinkoff, A.M., Johantgen, M., Muntaner, 
C., & Le, R. (2005). Staffing and work-
er injury in nursing homes. American 
Journal of Public Health, 95, 1220-1225. 
doi:10.2105/AJPH.2004.045070

Waters, T., Collins, J., Galinsky, T., & Caru-
so, C. (2006). NIOSH research efforts to 
prevent musculoskeletal disorders in the 
healthcare industry. Orthopaedic Nurs-
ing, 25, 380-389.

ABOUT THE AUTHORS
Mr. Stanev is Client Consultant, 

The Nielsen Company, Cincinnati, Dr. 
Bailer is Distinguished Professor and 
Chair, Department of Statistics, Dr. 
Straker and Dr. Mehdizadeh are Senior 
Research Scholars, Scripps Gerontol-
ogy Center, Miami University, Oxford, 
Mr. Park is Research Health Scientist/
Epidemiologist, National Institute 
for Occupational Safety and Health 
(NIOSH), Education and Information 
Division Risk Evaluation Branch, Cin-
cinnati, Ohio; and Ms. Li is a stay-at-
home mother, Carmel, Indiana. 

The authors have disclosed no 
potential conflicts of interest, financial 
or otherwise. Data were collected under 
a contract with the Ohio Department 
of Aging. Drs. J. Collins (NIOSH), R. 
Applebaum (Miami University), and L. 
Stayner (University of Illinois-Chicago) 
all provided comments on an earlier 
draft of this manuscript. Anonymous 
reviewer and Editor comments on early 
versions of this manuscript resulted in 
a much improved presentation. The 
authors are very appreciative of this 
guidance.

Address correspondence to A. John 
Bailer, PhD, Distinguished Professor 
and Chair, Department of Statistics, 
Miami University, Oxford, OH 45056; 
e-mail: baileraj@muohio.edu. 

Received: March 27, 2011
Accepted: January 27, 2012
Posted: May 18, 2012
doi:10.3928/00989134-20120508-01

56 Copyright © SLACK Incorporated


