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Objective: The goal of this study was to estimate the in-
cidence of falls (total, injurious, and assisted) in U.S. psychi-
atric care across 6 years (April 2013–March 2019).

Methods: Data on falls among patients of adult and geriatric
psychiatric units of general, acute care, and psychiatric hospital
inpatient units from the National Database of Nursing Quality
Indicators were used for this 6-year study. Total falls, assisted
falls (i.e., falls broken or slowed by staff), and injurious fallswere
calculated, along with trends in total and injurious fall rates.

Results: The sample included 1,159 units in 720 hospitals.
Of the 119,246 falls reported, 25,807 (21.6%) resulted in
injury. Only 7.0% of the total falls in psychiatric units were
assisted by a staff member. Falling unassisted was associ-
ated with a higher likelihood of fall-related injury (adjusted
odds ratio=1.69, 95% confidence interval=1.59 to 1.80).

The total fall rate (8.55 per 1,000 patient-days) and in-
jurious fall rate (1.97 per 1,000 patient-days) were highest
for geriatric psychiatric units in general hospitals. Total and
injurious fall rates in psychiatric units in general hospitals
declined during the study (total fall rate declined by 10% for
adult psychiatric units in general hospitals). There was no
clear trend in total or injurious fall rates for units in psy-
chiatric hospitals.

Conclusions: Falls are a persistent problem in psychiatric
care settings. Few fall-prevention programs have been tested
in these settings, which have unique risk factors for falls. Ad-
ditional research is needed to develop fall-prevention inter-
ventions in psychiatric care.

Psychiatric Services 2020; 71:899–905; doi: 10.1176/appi.ps.202000004

It has been estimated that 2%23% of hospitalized patients
fall in the United States each year, increasing their likelihood
of fall-related injuries, such as hip fractures (1). For health
care systems, fall-related injuries can lead to longer hospital
stays, additional care needs, increased health care costs, and
reduced reimbursement (2–4). For patients and families,
falls can impair quality of life through anxiety and distress,
fear of falling, and restricted mobility (5, 6). Studies (1, 7)
have shown that fall rates in countries such as the United
States and United Kingdom range from three to five falls per
1,000 patient-days; however, certain unit types, such as
psychiatric units, may have higher rates because of differing
patient risk factors (7–13).

Adult patients in psychiatric care may be at increased risk
for falling and sustaining a fall-related injury compared with
other inpatients. Psychiatric conditions, such as depression,
psychosis, and schizophrenia, can increase fall risk (14–24).
Similarly, psychotropic medications may increase fall risk
(e.g., because of balance problems, confusion, and vision
changes) (17, 25–33). The impact of medication on falls may
be amplified when a patient’s medication regimen is
changed or includes multiple medications (28, 34, 35). Other

clinical conditions, including neurological disorders and
gait, balance, and visual deficits, have been shown (14, 34,
36–38) to be associated with fall risk among inpatients re-
ceiving psychiatric care. Despite the risk factors for falls

HIGHLIGHTS

• During this 6-year study, 119,246 falls were reported
across all psychiatric units, 25,807 (21.6%) of which
resulted in injury.

• Only 7.0% (N=8,435) of the total falls in psychiatric units
were assisted (i.e., broken or slowed) by a staff member,
and falling unassisted was associated with a higher like-
lihood of fall-related injury.

• The total fall rate (8.55 per 1,000 patient-days) and in-
jurious fall rate (1.97 per 1,000 patient-days) were highest
in geriatric psychiatric units of general hospitals.

• Fall rates declined in adult and geriatric psychiatric units
in general hospitals during the 6 years studied, but there
was little evidence of decline for units in psychiatric
hospitals.
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among psychiatric inpatients, few studies have estimated
how many falls occur in psychiatric care settings.

Most studies (39–42) that have estimated in-hospital fall
rates have focused on general acute care rather than on
psychiatric units. The few studies that have examined falls in
psychiatric units have focused on geriatric patients. In the
United Kingdom (7), the median fall rate for adults older
than age 65 in psychiatric care in 2012was 13.9 falls per 1,000
patient-days, compared with 6.8 per 1,000 for similar aged
patients in acute care hospitals. Estimates of falls in geriatric
psychiatric units from other countries (10–12) have varied
considerably (e.g., 1.25 falls per 1,000 patient-days in Aus-
tralia in 2012). Few studies have estimated the rate of in-
jurious falls. The U.K.-based study (7) reported that the
median injurious fall rate was 5.5 per 1,000 patient-days in
psychiatric care units, compared with 2.5 per 1,000 patient-
days in acute care units. Many of the other studies (9, 13, 37,
43) estimating fall rates in psychiatric care settings, in-
cluding U.S.-based studies, are more than a decade old.

In addition to the lack of recent estimates, few studies
(40, 44) of inpatient falls have distinguished between falls
that occur when a staff member intervenes to slow the pa-
tient’s descent (i.e., assisted) and those that occur without
such assistance (i.e., unassisted). Studies (40, 44) have
shown that unassisted falls result in a higher rate of injury.
Unassisted falls have also been associated with certain
processes of care. For example, falls are more likely to be
unassisted when a fall prevention protocol has not been put
in place (40, 44). Therefore, unassisted falls should be in-
cluded in estimates of falls and fall-related injuries to provide
a signal of whether additional fall prevention interventions
may be needed. To our knowledge, there have been no studies
estimating howmany falls occurwith assistance in psychiatric
care settings.

To address this research gap, we aimed to estimate the
incidence of falls (total, injurious, and assisted) in U.S. psy-
chiatric care settings and to examine whether the rate of
assisted falls was associatedwith injurious falls. Additionally,
we examined trends in total and injurious fall rates for psy-
chiatric care settings across a 6-year period (April 2013–
March 2019). By addressing this research gap, our goal was to
help provide evidence on the extent towhich hospital falls are
a problem in psychiatric care, which can inform decisions
about whether interventions need to be developed to address
falls among patients on psychiatric care units.

METHODS

Data
The National Database of Nursing Quality Indicators
(NDNQI) began collecting falls data from inpatient units in
1998 and expanded falls data collection to psychiatric units in
2013 (45). Roughly 2,000 hospitals participate in the NDNQI
by collecting and submitting data on quality and/or safety
measures for units of their choosing. Hospitals reportmonthly
falls data to theNDNQI for each participating psychiatric unit.

These data include the unit’s total patient-days for the
month, the total number of patient falls, and the injury level
for each fall. Injury levels—none, minor, moderate, major,
and death—are assigned by nursing staff on the basis of
NDNQI definitions. Bruises and abrasions are examples of
minor injuries. Joint and/or muscle strain and injuries re-
quiring skin glue or sutures are classified as moderate.Major
injuries include fractures and injuries requiring surgery,
traction, or consultation for neurological or internal injury.

In addition, hospitals report whether each fall qualifies as
an assisted fall, defined as a fall where a staff member tried to
slow the patient’s descent and thereby lessen the fall’s im-
pact. The NDNQI fall definition excludes intentional fall
events, which hospitals have the option of tracking and
reporting separately (45). Because data on falls are consid-
ered a limited data set, as defined by Health Insurance
Portability and Accountability Act (HIPAA) guidelines, the
NDNQI collects only limited patient-level data on patients
experiencing a fall. General medical data (e.g., diagnosis,
medications, comorbidities) are not collected. The in-
stitutional review board at the University of Kansas Medical
Center, whose School of Nursing coordinates research in-
volving NDNQI data, ruled that our secondary analyses of
NDNQI data did not constitute human subjects research.

Sample
We studied NDNQI fall data from inpatient psychiatric units
for the 6 years from April 2013 through March 2019. We
limited analysis to adult and geriatric psychiatric units in
general, acute care hospitals, and psychiatric hospitals lo-
cated in the United States. The final sample included 1,159
units in 720 hospitals.

Analyses
We calculated the total number of falls, injurious falls, and
falls at each level of injury reported by sample units during
the 6 years of the study. We computed study-wide rates of
falls by dividing fall counts by the total number of patient-
days reported and then multiplying the result by 1,000 to
yield the rate of falls per 1,000 patient-days. We computed
fall counts and rates for each of the four types of units: adult
psychiatric units in general hospitals, adult units in psychi-
atric hospitals, geriatric psychiatric units in general hospi-
tals, and geriatric units in psychiatric hospitals. We also
computed the percentage of assisted falls by unit type.

In further analyses, we computed quarterly fall rates for
each unit by aggregating each unit’s monthly data. We cal-
culated each unit’s total fall rate for each quarter by dividing
its total falls during the quarter by its total number of
patient-days for the quarter and multiplying by 1,000. We
computed quarterly rates of injurious falls per 1,000 patient-
days in the same way.

The median and interquartile range (IQR) of the quarterly
fall rates were computed for each of the four types of units. In
addition, to test for differences between unit types in average
quarterly fall rates, we modeled fall rates as a function of unit
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type in generalized linear mixed models. The dependent var-
iable in each model was the quarterly unit fall count (total or
injurious), which was assumed to have a negative binomial
distribution; fall rates were effectively modeled by specifying
the log-transformed quarterly unit count of patient-days as an
offset. We controlled for hospital characteristics by including
hospital teaching status, bed size, ownership, andmetropolitan
location as additional explanatory variables. Quarter (1, 2, 3, or
4) was included to control for seasonality. To adjust for clus-
tering of quarterly fall rates within units, we specified a first-
order autoregressive structure.We performed themodeling in
SAS by using the GLIMMIX procedure.

We also examined trends in quarterly total and injurious
fall rates across the study period for adult psychiatric units in
general hospitals, adult units in psychiatric hospitals, and
geriatric psychiatric units in general hospitals. Because there
were only 15 geriatric units in psychiatric hospitals in the
data set, and even fewer reporting data for specific quarters,
we did not examine trends in their quarterly fall rates. In
addition to plotting fall rates for each study quarter, we fitted
two generalized linear mixed models, one for total falls and
one for injurious falls, to estimate time trends. These models
were identical to the generalized linear mixed models de-
scribed above, except that they included a time slope vari-
able for each unit type, which we used to estimate the annual
change in fall rate for each unit type.

Finally, two mixed logistic regression models were fitted
to examine the effect of a fall being unassisted on the odds of
a fall-related injury. First, we modeled odds of any injury
(versus no injury) as a function of whether the fall was un-
assisted (yes or no) and unit type. Second, we modeled odds
of moderate-or-worse injury (versus minor or no injury) as a
function of these same variables. Each model included a
random intercept for unit to adjust for clustering of patients
experiencing falls within the unit.

RESULTS

Sample hospitals and units are described in Table 1. The
majority of hospitals were general acute care hospitals
(96%), and the majority of units were adult psychiatric units
in a general hospital (73%). The median number of patient-
days reported by units was 21,146 (IQR=9,104–34,593).

Total and Injurious Fall Rates
Of the 119,246 falls reported, 25,807 (21.6%) resulted in in-
jury. Of these injurious falls, 22,197 (86.0%) resulted in mild
injury, 2,338 (9.1%) resulted in moderate injury, 1,258 (4.9%)
resulted in major injury, and 14 resulted in death.

As shown in Tables 2 and 3, total and injurious fall rates
weremuch higher for geriatric psychiatric units than for adult
psychiatric units, in both general and psychiatric hospitals.
Differences in fall rates between general and psychiatric
hospitals were less pronounced, but for a given patient pop-
ulation (adult or geriatric), both falls and injurious falls were
more common in general hospitals than in psychiatric

hospitals.With adult psychiatric units in general hospitals as a
referent, adult psychiatric units in psychiatric hospitals had
model-estimated total fall rates 23% (95% confidence interval
[CI]=13% to 32%) lower, and injurious fall rates 11% (95%
CI=25% to 23%) lower, when the analyses were controlled
for hospital characteristics. Total and injurious fall rates on
geriatric psychiatric units in psychiatric hospitals were higher
than those on adult psychiatric units in general hospitals by
estimated factors of 1.81 (95% CI 1.57 to 2.08) and 2.36 (95%
CI=1.96 to 2.83), respectively. These differences were even
larger for geriatric psychiatric units in general hospitals,
which had estimated total and injurious fall rates 2.34 (95%
CI=2.18 to 2.52) and 2.63 (95% CI=2.40 to 2.89) times higher
than those for adult psychiatric units in general hospitals.

TABLE 1. Characteristics of hospitals and hospital units in the
study sample

Hospitals
(N=720)

Units
(N=1,159)

Characteristic N % N %

Hospital type
General 694 96 1,065 92
Psychiatric 26 4 94 8

Unit type
Adult (general hospital) 847 73
Adult (psychiatric hospital) 79 7
Geriatric (general hospital) 218 19
Geriatric (psychiatric

hospital)
15 1

Staffed beds
,100 133 18 171 15
100–199 228 32 329 28
200–299 133 18 211 18
300–399 81 11 147 13
400–499 63 9 123 11
$500 82 11 178 15

Teaching status
Academic medical center 95 13 181 16
Teaching hospital 345 48 588 51
Nonteaching hospital 280 39 390 34

Ownership
Federal government 38 5 53 5
Nonfederal government 51 7 124 11
For-profit 49 7 90 8
Nonprofit, nongovernment 582 81 892 77

Metropolitan location
No 79 11 91 8
Yes 641 89 1,068 92

Census divisiona

New England 60 8 81 7
Mid-Atlantic 161 22 280 24
East North Central 153 21 221 19
West North Central 61 8 117 10
South Atlantic 128 18 186 16
East South Central 37 5 67 6
West South Central 60 8 105 9
Mountain 21 3 47 4
Pacific 39 5 55 5

a All nine U.S. census divisions were represented by at least 20 hospitals.
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Assisted and Unassisted Fall Rates
Adult psychiatric units in general and psychiatric hospitals
had similar rates of assisted falls (6.6%) (Tables 2 and 3).
Geriatric psychiatric units in general hospitals had higher
assisted fall rates compared with geriatric units in psychi-
atric hospitals (8.3% versus 6.8%). Overall, only 8,435
(7.0%) of the 119,246 falls in the study were reported as
having been assisted by a staff member (Table 4). Injury
occurred more frequently with unassisted falls. Our logistic
regression models showed that falling unassisted was as-
sociated with a higher likelihood of injury (adjusted odds
ratio [AOR]=1.69, 95% CI=1.59 to 1.80) and a higher likeli-
hood of moderate or greater injury (AOR=1.56, 95% CI=1.33
to 1.82) (see the online supplement accompanying this
article).

Trends in Total and Injurious Fall Rates
As shown in Figure 1, we found evidence of meaningful
declines in total and injurious fall rates in general hospitals
across this 6-year study. According to estimates from the
time trend models, total fall rates on adult and geriatric
psychiatric units in general hospitals fell by respective av-
erages of 2.1% (95% CI=1.1% to 3.1%, p,0.001) and 3.8%
(95% CI=1.9% to 5.7%, p,0.001) per year. Injurious falls for
these unit types fell at average rates of 3.7% (95% CI=2.2%
to 5.2%, p,0.001) and 4.8% (95% CI=2.0% to 7.5%,
p,0.001) per year, respectively. There was no clear time
trend in the plots for fall rates on adult units in psychiatric
hospitals. According to model estimates, total fall rates fell
by an estimated 0.5% (95%CI=23.4% to 4.2%, p=0.805) per
year on average, and injurious fall rates increased by an
estimated average of 0.8% (95% CI=24.8% to 6.7%,
p=0.780) per year.

DISCUSSION

The goal of this study was to
estimate the incidence of
falls of patients in U.S. psy-
chiatric care. This study is
the first to our knowledge to
provide a recent estimate of
fall rates of patients in U.S.
psychiatric care and the first
to estimate what percentage

of falls are slowed by staff (assisted falls). Our study suggests
that fall rates in psychiatric units may be similar to those of
other unit types (e.g., medical and/or surgical) in the United
States (39). In contrast, the percentage of assisted falls may
be substantially lower in psychiatric care compared with
other settings (44). Finally, our study shows that although
fall rates for psychiatric units in general hospitals have de-
creased somewhat, falls remain a serious problem, pointing
to the need for additional intervention. We provide impli-
cations for research and practice below.

The findings of our study suggest that fall rates in psy-
chiatric care may not be that different from those in other
units in acute care hospitals (39). Our study found that the
fall rate in adult psychiatric units in general hospitals was
3.62 per 1,000 patient-days, a rate similar to estimates from
U.S. adult medical and/or surgical units of 3.5 per 1,000
patient-days (39). This finding contrasts with estimates from
prior studies from other countries that suggest fall rates are
higher in psychiatric care settings (7). Consistent with prior
studies, our research suggests that fall rates are higher in
geriatric versus adult psychiatric units (9, 11, 43). This
finding was expected because age and age-related conditions
contribute to fall risk (41, 42, 46). We also found that psy-
chiatric units in general hospitals had higher fall rates than
units in psychiatric hospitals. This finding may have been
due in part to psychiatric patients in general hospitals having
more comorbid conditions (47).

Our findings suggest that the percentage of assisted falls is
lower among psychiatric units compared with other inpatient
units. Studies (44) of other acute inpatient units have esti-
mated that 15% of falls were assisted, compared with our
study, in which only 7.0% of falls on psychiatric units were
found to be assisted. One potential explanation for this dif-

ference is that patients in
psychiatric units ambulate
more frequently and spend
more time outside of their
rooms in recreational spaces
(48–50). One study (50) re-
ported that spaces with
limited visual access and su-
pervision are a key barrier to
fall prevention in psychiatric
care. Further study is needed
to evaluate environmental risk

TABLE 2. Fall rate and percentage of assisted falls, by unit type

Unit type
Patient-
days Fallsa

Fall
rateb

Injurious
falls

Injurious
fall rateb

Percentage
assistedc

Adult (general hospital) 22,118,459 80,040 3.62 16,729 .76 6.6
Adult (psychiatric hospital) 1,703,708 5,042 2.96 1,235 .72 6.6
Geriatric (general hospital) 3,512,261 30,027 8.55 6,907 1.97 8.3
Geriatric (psychiatric hospital) 281,596 2,148 7.63 495 1.76 6.8

a Excludes falls for months where unit patient-days were missing.
b Falls per 1,000 patient-days.
c Percentage of falls assisted (i.e., slowed or broken) by hospital staff.

TABLE 3. Quarterly unit fall rate and percentage of assisted falls, by unit type

Fall ratea Injurious fall rate Percentage assistedb

Unit type Median IQRc Median IQRc Median IQRc

Adult (general hospital) 3.27 1.78–5.03 .54 .00–1.18 0 .00–7.70
Adult (psychiatric hospital) 2.54 1.48–3.94 .00 .00–.52 0 .00–8.30
Geriatric (general hospital) 7.41 4.50–11.51 1.59 .52–2.97 0 .00–14.3
Geriatric (psychiatric hospital) 6.21 3.68–10.54 1.34 .56–2.55 0 .00–11.1

a Falls per 1,000 patient-days.
b Percentage of falls assisted (i.e., slowed or broken) by hospital staff.
c IQR, interquartile range.
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factors for unassisted falls
(e.g., visibility, environmental
hazards) and their impact on
fall injury rates in psychiatric
care. Our results indicate that
unassisted falls were associ-
ated with a higher likelihood
of injury (AOR=1.69, 95%
CI=1.59 to 1.80).

It is also possible that improving fall prevention practices
would increase the likelihood of staff assistance during falls
in psychiatric units. Hospitals often put fall prevention
protocols in place that increase monitoring of at-risk pa-
tients, such as staff assigned to sit with patients (1). Studies
have shown, however, that fall prevention practices are in-
consistently implemented in psychiatric care settings. One
study (51) found that practices recommended in the hospi-
tal’s fall prevention protocol were underutilized (e.g., sign-
age) in psychiatric units compared with other units. Future
studies should examine fall prevention interventions designed
for inpatient psychiatric care and test implementation
strategies (e.g., audit and feedback) that might improve the
quality of implementation.

We found that fall rates for psychiatric units in general
hospitals decreased across this 6-year study, but no recent
studies examining trends in other U.S. hospital units are
available to serve as a comparison. Although these trends in
fall rates in general hospitals are encouraging, the scale of
the problem remains daunting. In 2018 alone, the 840 units
in this study reported 19,242 falls, of which 3,937 (20.5%)
were injurious. The trend for fall rates in psychiatric units of
psychiatric hospitals was less clear, suggesting that no

national initiatives have reduced patient falls in psychiatric
hospitals over the past 6 years. One potential explanation for
this finding is that national-level policies, such as Medicare’s
nonpayment policy for fall-related injury, have largely tar-
geted general hospitals rather than psychiatric facilities (52).
Another potential explanation is the lack of fall prevention
interventions designed specifically for psychiatric care.

Unlike other areas of patient safety (e.g., pressure ulcers),
the evidence for hospital fall prevention programs is low and
has been understudied in psychiatric settings (53–58).
Studies (1, 59, 60) suggest that tailored fall prevention pro-
grams—or strategies based on patients’ risk factors—may be
effective at reducing inpatient falls. Because patients in
psychiatric units have unique risk factors, new fall pre-
vention approaches may be needed for this population. For
example, psychiatric staff may need to balance the pro-
motion of independent self-care against the need to provide
more hands-on assistance to prevent falls. Further study is
needed to develop and test fall prevention programs for
psychiatric care.

This study had a number of limitations. First, the study
sample included only hospitals that participated in the
NDNQI. Hospitals participating in NDNQI may differ from

TABLE 4. Rates of injury for assisted and unassisted falls, by severitya

None Minor Moderate Major Death

Fall injury N % N % N % N % N %

Assisted (N=8,435) 7,156 84.8 1,104 13.1 111 1.3 64 .8 0 –
Unassisted (N=110,811) 86,283 77.9 21,093 19.0 2,227 2.0 1,194 1.1 14 ,.1
All (N=119,246) 93,439 78.4 22,197 18.6 2,338 2.0 1,258 1.1 14 ,.1

a Assisted falls were those slowed or broken by staff.

FIGURE 1. Quarterly total fall and injurious fall rates, by hospital and unit type
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hospitals not participating in the NDNQI. Second, this study
was intended to estimate the incidence of falls in psychiatric
care, rather than to assess patient-, unit-, or hospital-level
predictors associated with fall rates. It is possible that
changes in patient characteristics over time could explain
trends in falls among psychiatric patients. Further studies
are needed to evaluate the multilevel risk factors associated
with falls in psychiatric care and the impact on fall trends.
Future studies could use databases that combine electronic
health record and claims data. Finally, U.S. data on falls in
psychiatric care started being collected in 2013, and as a
result, we could not estimate trends prior to 2013.

CONCLUSIONS

Falls are a persistent safety problem in psychiatric care,
suggesting further intervention is needed. Future research is
needed to test fall prevention interventions in psychiatric
care that target multilevel fall risk factors, including those of
patients, providers, and environments.
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