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As life expectancy increases, the need for
long-term care services provided both in the
recipient’s home and in institutional settings
such as assisted-living facilities and nursing
homes is projected to more than double by
2050.1 In 2006, nursing assistants (including
orderlies and attendants) made up approxi-
mately 72% of the direct care workforce in
nursing homes.2 As the main provider of
hands-on care in these institutional settings,
nursing assistants help residents with their
activities of daily living and keep records of
services delivered and changes in the patient’s
condition. It is projected that the number of
nursing assistants, orderlies, and attendants
will need to increase by 18% by 2016 (from
1.45 million in 2006 to1.71million in 2016).2

To meet this increasing demand for long-term
care providers, it has become a major policy
priority for nursing homes to improve nursing
assistant retention rates.1

Nursing assistants are at high risk of injury
from violent assault at work,3 and their risk
exceeds that of other health care workers.4

Nursing personnel who were subjected to work-
related violence on at least a monthly basis
reported higher intent both to leave the nursing
profession and to change institutions.5 The
organizational characteristics of nursing
homes, including facility ownership and chain
membership, turnover of top management
and registered nurses, and staffing patterns
and levels, influence nursing assistants’ per-
ceptions of job satisfaction as well as their
turnover and retention.6

Research on organizational characteristics
associated with workplace violence among
nursing assistants is lacking. We attempted to
fill this gap by examining both individual and
organizational factors associated with assault
injuries experienced by nursing assistants by
using data from the 2004 National Nursing
Assistant Survey (NNAS) that were linked to
facility information from the 2004 National
Nursing Home Survey (NNHS). Both surveys

were conducted by the National Center for
Health Statistics. By linking these 2 surveys, we
intended to avoid the potential bias that can
arise from collecting self-reported organiza-
tional-level information from individuals who
might be affected by the health outcomes of
interest.

METHODS

The NNAS was conducted as a supplement
to the 2004 NNHS, a continuing series of
nationally representative sample surveys of US
nursing homes, their services, staff, and resi-
dents. The NNAS is the first large, nationally
representative statistical sample of nursing
assistants employed in nursing homes and was
conducted to better understand their health
and other work-related issues. The NNHS data
were collected via on-site interviews with fa-
cility administrators and designated staff that
used administrative records to answer survey
questions. For the NNAS, nursing assistants
were sampled from a subset of nursing homes
participating in the NNHS. The survey was

administered by a telephone interview. The
NNAS sample design was developed with the
primary goal of preparing nationally represen-
tative and reliable estimates of nursing assis-
tants. The NNAS survey instrument consisted
of sections on recruitment, training and licen-
sure, job history, family life, management and
supervision, client relations, organizational
commitment and job satisfaction, workplace
environment, work-related injuries, and demo-
graphics.7 The procedures to select the sample
and collect information have been described in
detail elsewhere.7

Study Population

Only nursing assistants who were certified
by their state were eligible to participate in the
NNAS. Contract workers and nursing assistants
who worked fewer than 16 hours per week
were excluded from the survey to ensure that
respondents would have had enough exposure
and experience in the sampled nursing homes
to accurately report on their work experience.
From each facility, 1 to 9 randomly selected
nursing assistants were interviewed. Of the
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4274 nursing assistants who were eligible,
3017 nursing assistants from 582 nursing
homes completed interviews (average of 5.0
nursing assistants per facility), which yielded
a response rate of 70.6% among eligible
nursing assistants. Included in this analysis
were 2888 nursing assistants (67% of eligible
nursing assistants) who were both working at
the time of survey and missing no information
on demographics, work-related assaults, and
other work factors.

Covariates

All measures at the individual level were
self-reported. Physical injuries from assaults by
nursing home residents were defined as any
physical injuries reported by nursing assistants
at work as the result of aggression, violence,
or abuse by residents in the past year or since
the nursing assistant started working at the
facility if their job tenure was less than 12
months. As a specific type of assault, human
bite was defined as human bites experienced
by nursing assistants at the nursing home
facility during the same period. Human bite was
1 of several work-related injuries for which
a separate question was asked. Thus, we can
assume that the general question on aggression,
violence, or abuse by residents captured most
injuries from human bites. Except for human
bites, we were unable to tease out any other
specific types of assault injuries.

Other variables included age, gender, edu-
cation (less than 12 years vs 12 years or more),
race/ethnicity, job tenure (less than 1 year vs 1
year or more), hours worked per week, man-
datory overtime, lack of health insurance, and
wage type (hourly or salaried). Nursing assis-
tants were also asked whether they had enough
time to assist residents with all necessary
activities of daily living.

Information on facility characteristics
obtained from the NNHS included ownership
(for-profit vs nonprofit), facility size (dichoto-
mized as fewer than 100 beds vs 100 beds or
more), staffing, specialty care, existence of
a waiting list for placement, existence of
special units (Alzheimer, hospice, and reha-
bilitation wards), existence of mechanical lift-
ing devices (a surrogate measure of manage-
ment commitment to employee safety and
health), and consistent assignment of the same
patients.

Statistical Analysis

Descriptive analyses were completed by
using the Software for the Statistical Analysis of
Correlated Data (SUDAAN version 9.0; Re-
search Triangle Institute, Research Triangle
Park, NC) package to take into account sample
weights and design effects that were due to the
complex sample survey design.8 Variance esti-
mates were adjusted for the population survey
units, strata, and sampling weights assigned by
the National Center for Health Statistics. Inde-
pendent variables in simple associations with
physical assaults and human bite were examined
by using the Rao–Scott design-adjusted c2 test.

The structure of this combined NNAS and
NNHS data set was basically hierarchical (in-
dividual nursing assistants nested within nurs-
ing homes). In such samples, the individual
observations are generally not completely in-
dependent.9 For instance, nursing assistants in
the same nursing home may be similar to each
other because of the common skills and socio-
economic status they share by taking the same
training or participating in the same benefits
program. As a result, the average correlation
between variables measured on nursing assis-
tants from the same nursing home will be higher
than the average correlation between variables
measured on nursing assistants from different
nursing homes. To prevent this bias, we applied
multilevel modeling.10–12 All multilevel analyses
were performed with hierarchical linear model-
ing (HLM), which provides a package for multi-
level modeling analysis of population sampling
survey data.13

In the overall model, the dependent variable
was a dichotomous variable indicating whether
a nursing assistant had injuries from assaults
or human bites by a resident within the past 12
months. Using a log-link function for binomial
data, we generated a generalized multilevel
model to estimate the odds ratios (ORs) of
work-related assaults for independent variables
(fixed effects) at the individual level as well as
the nursing home characteristics (fixed effects)
at the facility level (random effect). The em-
pirical 2-level model is illustrated for a basic
case involving 2 levels with both the intercept
and the slope (regression coefficient) at the
individual level that is modeled to vary ran-
domly at the facility level. In this model, the
probability of experiencing a work-related

assault injury depends on the individual and
facility variables, such as the facility size (i.e.,
number of beds). We write

ð1Þ Pr ½work�related assault j covariates; facility � ¼ pij

p ; Binomial ðlÞ

ð2Þ Logitðpij Þ ¼ Log pij
�
ð1� pij Þ

� �

¼ M þ b1sexi þ b2agei

þ b3facility sizej þ Ej

Ej ; N 0;Vj
� �

where b1 and b2 are parameter estimates for
the individual covariates, b3 is a parameter
estimate for the facility size (i.e., a facility-level
variable for the number of beds), and Ej is
a facility-level residual. The facility-level re-
siduals are on the logistic scale and are nor-
mally distributed with a mean of 0 and vari-
ance Vj, where Vj is facility residual variance
expressed on the logistic scale.

We compared 3 consecutive models. The
first model included the individual-level
variables, such as age category, gender, race/
ethnicity, job tenure, and education, without
a multilevel consideration. The second
model included a random effect term of
nursing home level (random intercept) in
addition to the variables in the first model,
and the third model included the nursing
home characteristics variables as fixed effects
at the upper level in addition to the second
model. By this strategy, we tried to quantify
the effect of the individual differences
(model 1) and also to appreciate how much of
the effect was because of the differences in
nursing homes, the so-called facility effect
(model 2). The last model (model 3) provided
information on a possible association be-
tween physical injuries from assaults among
nursing assistants and nursing home charac-
teristics after adjustment for individual-
level variables.

The nursing home effects on the experience
of physical injuries from assault and human
bites were evaluated by the median odds ratio
(MOR).14–17 The MOR is a simple function of the
cluster variance and therefore directly depends
on the facility-level variance as follows:

ð3Þ MOR ¼ expð
ffiffiffiffiffiffiffiffiffiffiffiffiffi
2 · r2
p

· U�1 0:75ð ÞÞ;

where r2 is the facility-level variance and U-1

(0.75) is the 75th percentile of the normal

RESEARCH AND PRACTICE

October 2010, Vol 100, No. 10 | American Journal of Public Health Tak et al. | Peer Reviewed | Research and Practice | 1939



distribution with a mean of 0 and variance of 1,
which equals 0.6745.

The MOR translates the facility-level vari-
ance into the widely used OR scale. If the MOR
is equal to 1, there is no facility variance. By
contrast, the higher the MOR, the more im-
portant are the nursing home effects for un-
derstanding the individual probability of expe-
riencing an assault injury. The MOR is defined
as the median value of the OR between the
nursing home at highest risk and the nursing
home at lowest risk when randomly picking out
2 nursing homes. As such, questions of whether
a nursing assistant would have a similar prob-
ability of assault injury and human bite beyond
their occupational and individual characteris-
tics (model 2) and nursing home characteristics
(model 3) can be investigated.

RESULTS

The total number of nursing assistants
working at nursing home facilities in the United
States was estimated at 677103 in 2004.
Overall, 92% of nursing assistants participating
in the NNAS were female, their weighted
average age was 38.5 years, and 37% were
non-Hispanic Black (Table 1). Nearly a quarter
had less than 12 years of education, and 36%
reported an annual household income of less
than $20000. The weighted proportion of
nursing assistants who reported having no
health insurance was 29%. Ten percent of
nursing assistants reported having to work
overtime even if they did not want to (Table 1).
Forty-one percent of nursing assistants were
employed in not-for-profit nursing homes, and
71% of nursing assistants were employed in
nursing homes where managers assigned
nursing assistants to the same residents over
time (Table 2). A total of 34% of nursing
assistants reported experiencing physical in-
juries from assaults by residents during the
year before their interview, including 12%
who reported injuries from human bites during
the past year (Tables 1 and 2). Non-Hispanic
White nursing assistants reported the highest
proportion of physical assault injuries (43.5%)
and human bites (15.6%). The proportion of
nursing assistants employed in nursing homes
with Alzheimer care units was 39%, of which
37% reported experiencing physical injuries
from assaults by residents and 13% reported

TABLE 1—Weighted Percentage of Nursing Assistants Reporting Injuries From Assaults and

Human Bites by Residents in Nursing Homes in the Past 12 Months: National Nursing

Assistant Survey, 2004

Characteristics of

Nursing Assistants

Weighted Percentage

of Total

Incidence of Assault

Injuries, % (95% CI)

Incidence of Human

Bites, % (95% CI)

Gender

Women 92.3 35.2 (33.2, 37.2) 11.7 (10.6, 12.7)

Men 7.7 27.0 (20.1, 33.9) 9.2 (0.7, 17.8)

Age, y*,**

18–24 17.0 53.8 (48.5, 59.0) 17.7 (13.7, 21.7)

25–34 23.5 37.6 (33.6, 41.5) 11.0 (9.2, 12.9)

35–44 24.6 27.2 (20.6, 33.7) 9.7 (7.8, 11.8)

45–54 22.6 30.5 (26.8, 34.3) 11.2 (7.2, 15.1)

‡ 55 12.3 24.7 (18.1, 31.3) 7.8 (3.3, 12.3)

Education, y

< 12 70.8 34.9 (33.3, 36.5) 11.6 (10.7, 12.5)

‡12 29.2 33.8 (28.6, 39.0) 11.2 (9.3, 13.2)

Race/ethnicity*,**

Non-Hispanic White 46.9 43.5 (41.1, 46.0) 15.6 (13.6, 17.6)

Non-Hispanic Black 37.0 23.2 (20.3, 26.1) 7.0 (5.6, 8.5)

Hispanic 9.5 34.6 (27.0, 42.2) 11.2 (8.7, 13.7)

Other 6.6 34.6 (27.2, 42.1) 7.6 (4.9, 10.3)

Health insurancea

Yes 71.5 33.5 (30.6, 36.3) 10.8 (9.9, 11.7)

No 28.5 37.3 (33.3, 41.3) 13.2 (10.3, 16.1)

Annual household income

‡ $20 000 63.9 34.7 (33.5, 36.0) 11.2 (10.2, 12.2)

< $20 000 36.1 34.3 (31.1, 37.5) 12.0 (10.0, 14.0)

Mandatory overtimeb *,**

No 90.0 33.3 (31.4, 35.1) 10.6 (9.8, 11.5)

Yes 10.0 46.4 (39.8, 53.1) 19.0 (15.5, 22.4)

Job tenure at current facility*

‡ 12 mo 70.6 33.0 (31.7, 34.3) 11.4 (10.4, 12.3)

< 12 mo 29.4 38.3 (36.2, 40.4) 11.8 (10.5, 13.1)

Time for ADL*,**

Enough 57.3 30.3 (28.1, 32.5) 8.4 (6.8, 10.0)

Not enough 42.7 40.3 (37.3, 43.3) 15.6 (13.0, 18.2)

Wage type

Hourly 92.3 34.1 (31.8, 36.3) 11.4 (10.7, 12.1)

Monthly or salaried 7.7 40.4 (28.7, 52.2) 12.4 (7.0, 17.7)

Work hours per week

< 40 90.5 34.8 (33.7, 35.8) 11.4 (10.7, 12.1)

‡ 40 9.5 32.7 (24.0, 41.3) 11.8 (7.3, 16.2)

Speak same language as residents**

Yes 57.4 34.2 (32.2, 36.1) 12.6 (11.2, 14.0)

No 42.6 35.1 (32.5, 37.7) 10.0 (8.4, 11.6)

Total 100.0 34.6 (32.8, 36.4) 11.5 (10.1, 12.9)

Note. ADL = activities of daily living; CI = confidence interval. The sample size was n = 2888.
aDefined as those who had no health insurance coverage available at their current job or through a spouse or partner’s job
and did not participate in any government programs that pay for medical care such as Medicare or Medicaid.
bDefined as those who reported that they were required to work overtime even if they did not want to.
*P < .05, by the c2 test comparing proportions of physical assaults; **P < .05, by the c2 test comparing proportions of
human bite.
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injuries from human bites (Table 2). The pro-
portions of both physical assaults and human
bites were significantly higher among those
nursing assistants who reported mandatory
overtime and not having enough time for
assisting residents with activities of daily living.
The proportions also differed among racial/
ethnic groups and age categories (c2 test,
P<.05). Reports of physical assaults were
significantly higher among those with job ten-
ure of less than 12 months (c2 test, P<.05).

In model 1 in Table 3, all variables except
job tenure, education, and low income were
significantly associated with a report of work-
related assault injury. Age was associated
with a report of work-related assault, indi-
cating that older nursing assistants (aged 55

years or older) were least likely to report an
injury from a resident’s assault. Working
longer than 40 hours per week was nega-
tively associated with injury from assault in
model 1. When the facility effect term (ran-
dom intercept) was included in models 2 and
3, this association disappeared. Working
more than 40 hours may be associated with
facility characteristics.

We found a great deal of variation be-
tween nursing homes in the experience of
physical injuries from assaults and human
bites among nursing assistants, yielding an
MOR of 1.76 for work-related assaults and
an MOR of 2.28 for human bites (Tables 3
and 4). Inclusion of facility-level covariates
(model 3) did not noticeably change the size

of these between-home variations, whereas
the facility effect term (model 2) reduced
the strength of the association of a few in-
dividual-level variables, such as wage type
and gender. In both model 2 and model 3,
variables for age, mandatory overtime, and
not having enough time for residents’ activ-
ities of daily living appeared to be signifi-
cantly associated with reports of work-re-
lated assault injuries after adjustment for the
facility effect. Regardless of nursing home
characteristics, nursing assistants who
worked mandatory overtime and who did not
have enough time for residents’ activities of
daily living reported more assault injuries
and human bites. Non-Hispanic Black nurs-
ing assistants were significantly less likely to
report physical injuries from assaults and
human bites (Table 3 and 4). Nursing homes
with specialized units for Alzheimer patients
were positively associated with nursing as-
sistant reports of physical injuries from as-
saults and human bites, whereas having
a waiting list of residents or for-profit facili-
ties were not.

DISCUSSION

Workplace violence ranges from offensive
or threatening language to homicide. The
National Institute for Occupational Safety
and Health defines workplace violence as
violent acts (including physical assaults and
threats of assaults) directed toward persons at
work or on duty.18 Work-related injuries from
assaults, many of which reflect the presence of
adverse working conditions, are commonly
reported among nursing assistants in the United
States.19 Our study provided results from the
first large, nationally representative sample of
nursing assistants and confirmed their high rate
of work-related physical injuries from assault.
The key findings of our study were that, overall,
35% of nursing assistants reported physical
injuries resulting from aggression by residents
and 12% reported experiencing a human bite
within the previous 12 months while working at
their current facility. Mandatory overtime, not
having enough time to assist residents with
their activities of daily living, and race/ethnicity
were highly associated with reports of assault
injuries and human bites from residents. Older
nursing assistants tended to experience fewer

TABLE 2—Weighted Percentages of Nursing Assistants Reporting Injuries From Assaults and

Human Bites in the Past 12 Months: National Nursing Assistant Survey, 2004

Characteristics of Nursing

Home Facilities

Weighted Percentage

of Total

Incidence of Assault

Injuries, % (95% CI)

Incidence of Human

Bites, % (95% CI)

Alzheimer disease wards*

Yes 39.1 37.4 (33.3, 41.4) 13.3 (10.8, 15.9)

No 60.9 32.8 (28.6, 37.0) 10.3 (8.9, 11.6)

Hospice wards

Yes 5.7 38.2 (28.2, 48.3) 9.1 (2.5, 15.7)

No 94.3 34.4 (33.2, 35.5) 11.6 (10.9, 12.3)

Rehabilitation wards

Yes 12.5 36.1 (24.8, 47.3) 10.5 (6.9, 14.2)

No 87.5 34.4 (33.4, 35.3) 11.6 (10.9, 12.4)

Ownership

For profit 58.6 35.4 (34.5, 36.4) 10.7 (9.2, 12.1)

Not for profit 41.4 33.3 (30.4, 36.3) 12.6 (10.8, 14.4)

Waiting list

Yes 38.2 35.3 (33.1, 37.5) 12.0 (10.4, 13.6)

No 61.8 34.1 (32.0, 36.2) 11.1 (10.4, 11.9)

Any lifting device*

Yes 35.1 35.2 (32.9, 37.6) 13.5 (11.8, 15.1)

No 64.9 34.2 (32.6, 35.8) 10.4 (9.5, 11.3)

Assigns NAs to same residents

Yes 70.9 34.5 (33.1, 36.0) 11.9 (11.0, 12.8)

No 29.1 34.6 (32.1, 37.2) 10.5 (9.0, 12.0)

Facility size

‡ 100 beds 67.1 34.3 (32.5, 36.1) 11.6 (10.7, 12.5)

<100 beds 32.9 35.1 (33.4, 36.7) 11.2 (9.9, 12.4)

Total 100.0 34.6 (32.8, 36.4) 11.5 (10.1, 12.9)

Note. CI = confidence interval; NA = nursing assistant. The sample size was n = 2888.
*P < .05, by the c2 test comparing proportions of human bite.
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assault injuries and human bites from resi-
dents. Older nursing assistants, who are likely
to have more experience (both in life and at
work) in dealing with residents prone to
violence, may use this experience to prevent
or defuse hostile situations before violence
erupts. Nursing assistants employed at nursing
homes with special units for Alzheimer pa-
tients had a significantly elevated risk for
assault injuries and human bites after adjust-
ment for other individual factors.

To our knowledge, this is the first study
examining the effect of facility characteristics
on the occurrence of work-related physical
injuries from assaults and human bites by

nursing home residents against nursing assis-
tants. Because working overtime and not hav-
ing enough time to assist residents with their
activities of daily living were both associated
with a higher probability of injures from as-
saults, improving staffing levels may reduce the
risk of assault. Improving staffing levels may
reduce workload demands by allowing staff
more time to spend with each resident and
avoiding the need to rush care, which is a risk
factor for assault.20

Our finding of a high rate of physical
injuries resulting from residents’ aggression,
which agrees with the results of other recent
studies,3,21 is of concern. Behavioral and

psychological symptoms, such as combative
behavior, are common in the course of de-
mentia of the Alzheimer type.22,23 One would
expect that patients with these characteris-
tics are likely to be found in nursing homes,
thus putting nursing assistants employed at
these facilities at risk. Maas et al.24 reported
that dementia-specific training can reduce the
risk of exposure to disruptive behavior from
dementia patients. They found that such
training can decrease absenteeism and in-
crease job satisfaction among nursing per-
sonnel. In addition, there is some indication
that empowerment of nursing assistants by
acknowledging that the nursing assistants are
trusted, valued, and respected, as well as
adopting programs for stress reduction and
prevention of worker burnout, can improve
job satisfaction, reduce worker turnover, and
perhaps decrease the burden of work-related
assaults arising from residents’ aggression.25

However, this empowerment requires an en-
lightened facility management willing to adopt
innovative measures to control hazardous
working conditions. Existing recommendations
to prevent workplace violence in the health care
setting can provide guidance to nursing homes.
Such recommendations include providing train-
ing on how to safely provide care to cognitively
impaired residents; using case management
conferences to discuss ways to manage poten-
tially violent residents; maintaining records on
injuries, assaults, and hazards that can be used to
help identify problems and solutions; and eval-
uating the facility’s current workplace violence
prevention program.26

Our study findings were somewhat con-
tradictory compared with the findings of
a previous study of nursing assistants working
in small nursing homes (£100 beds) with
dementia special care units in rural Sas-
katchewan, Canada. The Canadian nursing
assistants had a lower risk of assault from
nursing home residents than did nursing
assistants working in nursing homes without
special care units (65% vs 73% in the past
year, respectively).22 Information on whether
the assaults resulted in injuries was not available.
In addition, the nursing assistants working in
rural nursing homes with special care units
reported lower job demands and less frequent
exposure to aggressive behavior. Risk of assault
was associated with dissatisfaction with access to

TABLE 3—Results of Multilevel Models for the Effect of Facility Characteristics on Nursing

Assistants’ Experience of Injuries From Assaults With Adjustment for Individual-Level Risk

Factors: National Nursing Assistant Survey, 2004

Variable

Model 1, OR

(95% CI)

Model 2, OR

(95% CI)

Model 3, OR

(95% CI)

Individual-level fixed effects

Intercept 0.39 (0.33, 0.46) 0.40 (0.28, 0.58) 0.33 (0.21, 0.52)

Age slope (per y) 0.97 (0.97, 0.98) 0.97 (0.97, 0.98) 0.97 (0.97, 0.98)

Female vs male 1.45 (1.24, 1.70) 1.27 (0.90, 1.81) 1.29 (0.91, 1.83)

Education, £ 12 y vs higher 0.99 (0.91, 1.08) 1.04 (0.85, 1.28) 1.03 (0.84, 1.28)

Annual household income, £ $20 000 vs higher 1.02 (0.93, 1.11) 0.94 (0.77, 1.15) 0.93 (0.76, 1.13)

Work hours per week, ‡ 40 h vs < 40 h 0.84 (0.74, 0.97) 0.95 (0.68, 1.33) 0.94 (0.68, 1.30)

Having health insurance, yes vs no 1.12 (1.02, 1.23) 1.12 (0.92, 1.36) 1.09 (0.90, 1.33)

Mandatory overtime, yes vs no 1.57 (1.38, 1.78) 1.66 (1.22, 2.26) 1.65 (1.22, 2.24)

Time for ADL, not enough vs enough 1.50 (1.38, 1.62) 1.50 (1.25, 1.79) 1.49 (1.25, 1.78)

Job tenure, < 1 y vs ‡ 1 y 1.02 (0.93, 1.12) 1.04 (0.85, 1.27) 1.04 (0.85, 1.27)

Wage type, salary vs hourly 1.39 (1.21, 1.61) 1.18 (0.84, 1.67) 1.19 (0.84, 1.68)

Speak same language as residents, no vs yes 1.16 (1.07, 1.26) 1.17 (0.97, 1.42) 1.17 (0.97, 1.42)

Race/ethnicity, Black vs White 0.41 (0.38, 0.45) 0.46 (0.37, 0.57) 0.44 (0.35, 0.56)

Race/ethnicity, Hispanic vs White 0.72 (0.62, 0.82) 0.76 (0.53, 1.07) 0.74 (0.53, 1.05)

Race/ethnicity, other vs White 0.76 (0.65, 0.89) 0.90 (0.61, 1.33) 0.90 (0.60, 1.34)

Facility-level fixed effects

Alzheimer disease wards, yes vs no . . . . . . 1.34 (1.08, 1.67)

Hospice wards, yes vs no . . . . . . 0.96 (0.64, 1.46)

Rehabilitation wards, yes vs no . . . . . . 0.88 (0.61, 1.28)

Any lifting device, yes vs no . . . . . . 0.93 (0.75, 1.15)

Ownership, for-profit vs not-for-profit . . . . . . 1.16 (0.94, 1.42)

Assign NAs to same residents, yes vs no . . . . . . 1.05 (0.84, 1.30)

Waiting list, yes vs no . . . . . . 1.10 (0.90, 1.36)

Facility size, ‡ 100 beds vs < 100 beds . . . . . . 1.02 (0.83, 1.27)

Median odds ratio . . . 1.76 1.77

Note. ADL = activities of daily living; CI = confidence interval; NA = nursing assistant; OR = odds ratio. Odds ratios were adjusted
for all other variables in the model.
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training programs and dementia care re-
sources, perceived lack of preparation to care
for individuals with dementia, and high job
strain. In this study, an additional measure to
reduce assault injuries involved letting nurs-
ing assistants choose whether to care for
dementia patients. The findings from this
Canadian study support the need for dementia
care education for nursing assistants and for
increasing nursing home staffing levels to
reduce job strain and job demands.

The importance of the facility-level charac-
teristics in our study is supported by the
large variances across facility, hence the high
MORs in our analyses. The MORs remained
high even after adjustment for facility-level
characteristics (model 3) of a priori interest.

This suggests that other facility-level charac-
teristics not included in this analysis, such as
the facility management’s commitment to
safety, could be explored in future studies for
predicting injuries from physical assault.

Strengths and Weaknesses

A major strength of this analysis was the
combination of data from the NNHS and the
NNAS, which permitted us to estimate the
incidence proportion of work-related physical
injuries from assaults among nursing assis-
tants linked to nursing home types and
characteristics. In addition, the large sample
size in the linked NNAS and NNHS data sets
allowed us to determine the role of organiza-
tional variables while controlling for other

individual and work environment variables.
Although human bite is one of many types
of assault confronting nursing assistants in
nursing homes, no study has examined this
specific outcome in an observational study.
We chose to use human bite because we
believed this experience to be so specific that
nursing assistants would have less difficulty in
recollecting and reporting the experience
during an interview.

Our study also had limitations. First, we
relied on self-reported experience of work-
related physical injuries from assault on the
basis of each nursing assistant’s recall of
a 12-month time window. A previous report
involving the National Health Interview
Survey showed that memory recall of even
a 3-month time window introduced errors in
estimating actual injury incidence.27 How-
ever, it is conceivable that assault injuries,
such as human bite, may be more easily
recalled by nursing assistants. It was impossi-
ble to examine whether accuracy of injury
recall differentially biased the findings in our
study. Also, some nursing assistants may be
less likely to report sensitive data because
they think this information will lead to nega-
tive consequences (e.g., employer retaliation).
According to the National Center for Health
Statistics, only 3% of contacted nursing assis-
tants refused to participate in the NNAS. One
of several reasons given for refusal was
concern over confidentiality, even after the
nursing assistants were assured in the intro-
duction packet that no personal information
would be released.7

Information was not available on the se-
verity of the assault injuries reported by the
nursing assistants. This is a likely reason for
the difference between our findings and
those of the Bureau of Labor Statistics. In
2000, the Bureau of Labor Statistics reported
an annual incidence rate among nursing and
personal care facility workers of 0.25% for
lost-time injuries resulting from assault or
violent acts.26 By contrast, we found an annual
incidence rate among nursing assistants of 34%
for physical injuries arising from assaults by
nursing home residents. These findings suggest
that either the vast majority of assault injuries
experienced by nursing assistants do not result in
lost time or that many assault injuries are never
reported. Others estimate that the Bureau of

TABLE 4—Results of Multilevel Models for the Effect of Facility Characteristics on Nursing

Assistants’ Experience of Injuries From Human Bites With Adjustment for Individual-Level

Risk Factors: National Nursing Assistant Survey, 2004

Variable

Model 1,

OR (95% CI)

Model 2,

OR (95% CI)

Model 3,

OR (95% CI)

Individual-level fixed effect

Intercept 0.10 (0.08, 0.12) 0.11 (0.07, 0.18) 0.09 (0.05, 0.16)

Age slope (per y) 0.99 (0.98, 0.99) 0.99 (0.98, 1.00) 0.99 (0.98, 1.00)

Female vs male 1.25 (1.06, 1.47) 1.03 (0.63, 1.68) 1.03 (0.63, 1.67)

Education, £ 12 y vs higher 0.93 (0.85, 1.02) 1.15 (0.88, 1.49) 1.14 (0.88, 1.50)

Annual household income, £ $20 000 vs higher 1.17 (1.07, 1.28) 0.94 (0.72, 1.21) 0.95 (0.73, 1.23)

Work hours, ‡ 40 h vs < 40 h 0.96 (0.83, 1.10) 1.23 (0.80, 1.90) 1.23 (0.81, 1.88)

Having health insurance, yes vs no 1.24 (1.13, 1.36) 1.16 (0.91, 1.47) 1.17 (0.92, 1.50)

Mandatory overtime, yes vs no 1.70 (1.52, 1.90) 1.73 (1.25, 2.39) 1.75 (1.26, 2.42)

Time for ADL, not enough vs enough 1.91 (1.76, 2.07) 1.86 (1.45, 2.38) 1.90 (1.48, 2.42)

Job tenure, < 1 y vs ‡ 1 y 0.90 (0.82, 0.99) 1.08 (0.83, 1.40) 1.08 (0.84, 1.41)

Wage type, salary vs hourly 1.12 (0.96, 1.29) 1.30 (0.83, 2.03) 1.27 (0.81, 1.98)

Speak same language as residents, no vs yes 0.81 (0.74, 0.88) 0.79 (0.60, 1.04) 0.80 (0.61, 1.05)

Race/ethnicity, Black vs White 0.45 (0.41, 0.49) 0.51 (0.37, 0.71) 0.52 (0.37, 0.73)

Race/ethnicity, Hispanic vs White 0.75 (0.65, 0.86) 0.92 (0.61, 1.40) 0.95 (0.63, 1.44)

Race/ethnicity, other vs White 0.53 (0.43, 0.64) 0.82 (0.50, 1.34) 0.84 (0.51, 1.38)

Facility-level fixed effects

Alzheimer disease wards, yes vs no . . . . . . 1.37 (1.03, 1.82)

Hospice wards, yes vs no . . . . . . 0.79 (0.47, 1.36)

Rehabilitation wards, yes vs no . . . . . . 0.88 (0.54, 1.42)

Any lifting device, yes vs no . . . . . . 1.20 (0.92, 1.58)

Ownership, for-profit vs not-for-profit . . . . . . 0.97 (0.75, 1.27)

Waiting list, yes vs no . . . . . . 1.00 (0.75, 1.35)

Facility size, ‡ 100 beds vs < 100 beds . . . . . . 1.09 (0.82, 1.47)

Median odds ratio . . . 2.28 2.30

Note. ADL = activities of daily living; CI = confidence interval; NA = nursing assistant; OR = odds ratio. Odds ratios were adjusted
for all other variables in the model.
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Labor Statistics may miss at least 60% of
occupational injuries28 as the result of barriers
faced by employees for reporting injuries to
supervisors (e.g., risk for job loss or disciplinary
actions), barriers to taking time off from work
owing to illness or injury (e.g., fear of lost wages),
and barriers among employers to recording
incidents (e.g., employer desire to avoid work-
place inspections).29 Therefore, the true magni-
tude of assault injuries among nursing assistants
that resulted in lost work days is likely to be
much higher than the rate reported by
the Bureau of Labor Statistics.

Another limitation of our study was the
lack of details on the work characteristics
experienced by nursing assistants (e.g., the
type of residents that nursing assistants deal
with on a daily basis). For example, although
we may have known whether a nursing as-
sistant worked at a nursing home with a spe-
cialized wing or ward for the care of patients
with Alzheimer disease, we did not know
whether the nursing assistant worked on that
specialized ward. Similarly, we lacked data
on assaults from aggressive relatives of resi-
dents, and this lack of data could result in an
underestimation of the risk of work-related
assault. Finally, agency nursing assistants who
work for outside contractors who provide
particular services to nursing homes and
other health care facilities (i.e., home care
facility) were excluded from the survey. It is
possible that such nursing assistants may
experience a higher rate of work-related
assaults than those nursing assistants who
participated in the NNAS. It is impossible
to predict the effect on our findings if con-
tracted nursing assistants were included in
the survey.

Conclusions and Recommendations

We found a high rate of work-related
physical injuries from assault among nursing
assistants. This large, nationally representa-
tive survey of nursing assistants showed that
reports of work-related assault injury were
significantly associated with measures of ex-
cessive workload such as mandatory overtime
and not having enough time to assist residents
with all necessary activities of daily living.
Being subjected to workplace violence at least
monthly has been shown to be related to
a nursing assistant’s intention to leave the

nursing profession or to change employers.5

As the baby boom generation continues to
age, the population in nursing homes and
other related facilities is expected to grow
substantially. Therefore, ensuring the safety
of the workforce employed in long-term care
is very important in providing high-quality
care to America’s nursing home residents.
We attempted to elucidate the associations
between facility characteristics and work-
related assault injuries among nursing assis-
tants while simultaneously examining other
related individual factors. Nursing homes
with specialized wings or wards for Alz-
heimer patients showed a strong association
with reporting work-related assault injuries
and human bites among US nursing assis-
tants. Workplace violence prevention
efforts that focus on nursing home settings
with specialized wings or wards for Alz-
heimer disease should be developed. In
addition, nursing home managers should
maintain appropriate staffing levels to
reduce the workload of their nursing
assistants. j
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