
Introduction

Nursing homes are among the most regulated institutions 
in the United States. Federal legislation overseeing nursing 
home quality dates to the Nursing Home Reform Act (NHRA) 
of 1987, which requires nursing homes to meet several quality 
benchmarks, such as 24-hour access to nursing staff, strict 
nurse to patient ratios, and the surveillance of psychoactive 
medications (1). Importantly, the law ensures that nursing 
home residents have freedom from inappropriate drug use and 
chemical restraints (1, 2).

The Food and Drug Administration (FDA) approves 
antipsychotic medications (APMs) to treat schizophrenia and 
bipolar disorder (3). However, due to their sedative effects, 
APMs have been inappropriately prescribed to treat behavioral 
and mood dysregulation associated with dementia (4). Several 
studies have demonstrated associations between APMs and 
morbidity and mortality among patients with dementia (5).
One study reported that patients with dementia taking an 
APM, haloperidol, had 3.8% higher mortality over 180 days 
of follow-up compared to nonusers (6). Additional studies 
have replicated these findings in this population (7). Amid 
rising concerns about the use of APMs among older adults, 
the FDA issued “black box” warnings and cautioned against 

inappropriate use in 2005. Other national organizations and 
federal agencies have implemented guidelines and quality 
improvement (QI) activities to counteract inappropriate use. 
For example, the American Geriatrics Society (AGS) Beers 
Criteria explicitly discourage prescribing of APMs to treat 
behavioral problems and in 2012, the Centers for Medicare & 
Medicaid Services (CMS) established the National Partnership 
to Improve Dementia Care in Nursing Homes, which aims to 
reduce APM use in nursing homes through active surveillance 
and public reporting (8).

In 2012, excluding nursing home residents with 
schizophrenia, Tourette’s, Huntington’s, Manic Depression 
(Bipolar disorder), hallucinations, and delusions, 23.8% of 
nursing home residents were receiving an antipsychotic (9).
In 2016, excluding residents with schizophrenia, Tourette’s, 
and Huntington’s, the national percentage of nursing home 
residents receiving an antipsychotic medication decreased to 
16.0% (10, 11). Despite the national decrease, variation exists 
across states. For example, from 2013 to 2014, the prevalence 
of RI’s nursing home resident population receiving an APM 
decreased from 20.3% to 16.9%, but in late 2016, the use of 
APMs increased to 17.6% (10).

Previous research identified associations between facility 
and resident characteristics and APM use (12). In a recent 
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review, several facility and resident factors were associated 
with greater APM use (e.g., smaller facility size, lower staff 
to patient ratios, greater percentage of residents with Medicaid 
coverage, independent ownership type) (2). Additionally, 
other studies have found that behavioral problems are strongly 
associated with the prescription of APMs (13, 14). In a sample 
of Australian nursing home residents, agitation and challenging 
behaviors were among the strongest factors associated with 
nursing home residents receiving APMs. Similar findings have 
been reported in the United States (13).

To our knowledge, no study has focused on a sample of RI 
nursing homes. Due to the risks of APMs and RI’s increasing 
prevalence, it is imperative to delineate the facility and resident 
characteristics associated with APM use. Our findings will 
inform and tailor future QI initiatives. 

Methods 

Data Source
The present study used data for 84 certified nursing homes 

in RI, surveyed by RI state surveyors in 2016 through to March 
2017. Skilled state surveyors visit all Medicare- and Medicaid-
certified nursing homes annually to collect data on a variety 
of facility and aggregated resident measures (12, 15). Through 
Healthcentric Advisors, the CMS Medicare Quality Innovation 
Network-Quality Improvement Organization (QIN-QIO) for 
New England, data were obtained from the Certification and 
Survey Provider Enhanced Reporting (CASPER) system. All 
data are self-reported and represent point prevalences collected 
on the state survey date.  

Dependent Variable 
The use of APMs at the facility was the main dependent 

variable. APM use was calculated by dividing the total number 
of residents receiving an APM by the total number of residents 
living in the nursing home at the time of the survey. Surveyors 
were provided a list of APMs and worked directly with each 
director of nursing to identify residents taking an APM (12).

Resident Variables 
The CASPER database collects resident data, aggregated 

to the facility, on medication use, psychiatric diagnoses, 
developmental disabilities, and behavioral symptoms. To 
obtain facility prevalence for each medication category, the 
number of residents receiving an antianxiety, antidepressant, 
or sedative-hypnotic medication was divided by the total 
number of residents in the facility (12, 16). Due to the low 
prevalence of sedative-hypnotic medications, we categorized 
the prevalence of residents receiving a sedative-hypnotic into 
two levels: 1) no residents taking a sedative hypnotic and 2) 
at least one resident taking a sedative-hypnotic. The number 
of residents with a diagnosis of schizophrenia, schizoaffective 
disorder, schizophreniform disorder, delusional disorder, 
anxiety disorder, and/or psychotic mood disorder (including 

bipolar disorder, psychotic depression, acute psychosis, brief 
reactive psychosis, and atypical psychosis) was divided by 
the total number of residents in the facility to obtain the 
prevalence of psychiatric diagnoses. Included as separate 
measures were the numbers of residents with documented 
symptoms of depression, a dementia diagnosis or intellectual 
disability. As with the previous variables, we divided the total 
number of residents with symptoms of depression, dementia, 
or intellectual disability by the total number of residents in 
the facility to obtain a prevalence for each. Due to the low 
prevalence of residents with intellectual disabilities across 
nursing homes, we categorized prevalence of residents with 
an intellectual disability into two levels: 1) no residents 
with an intellectual disability and 2) at least one resident 
with an intellectual disability. In addition, the prevalence 
of behavioral problems (e.g., wandering, verbally abusive, 
physically abusive, socially inappropriate and disruptive, and 
resistant to care) was included as a potential confounder (12, 
16). Last, among the residents with these behavior problems, 
the prevalence of these residents on a behavioral care plan was 
also included.  

Facility Variables 
To identify facility factors associated with APM use, we 

included several facility characteristics in the analysis. Facility 
variables included the facility size (total number of beds), 
occupancy at the time of the state survey, ownership (for-
profit or non-profit), staffing (numbers of full-time equivalent 
registered nurses [RNs] and certified nursing assistants 
[CNAs]), the percent of residents with Medicare or Medicaid, 
and a binary variable of the presence of an Alzheimer’s unit or 
other special care unit. Occupancy was calculated by dividing 
the total number of residents by the total number of beds in the 
facility. To account for differences in facility size, which may 
influence RN and CNA staffing, we divided the number of full 
time equivalent RNs and CNAs by the total number of beds in 
the facility. 

Community Variables 
We used 2014 United States Census estimates to identify the 

median household income for each nursing home’s ZIP Code. 
After examining the distribution of median household income 
in RI, we stratified the variable into three levels: low income (a 
median income less than $47,700), middle income ($47,700 to 
$71,500), and high income (greater than $71,500). 

Data Analysis
Descriptive analyses were conducted to examine the 

distribution of resident, facility, and community characteristics 
(Table 1). We then used correlations to test for multicolinearity 
between the independent and dependent variables. Finally, due 
to the proportional nature of the dependent variable, we used 
a logit-binomial regression to test for unadjusted and adjusted 
associations between the independent and dependent variables. 
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Robust standard errors were used to protect against potential 
model misspecification. Due to the small number of facilities 
in RI, we first analyzed the resident (Table 2) and facility and 
community characteristics (Table 3) separately. Table 4 reports 
results from a final model including all of the resident, facility 
and community characteristics included together (12). One unit 
increases in the independent variable represent β changes in the 
log-odds in the dependent variable. All statistical analyses were 
performed in STATA version 14 (17).

Results 

A mean of 18.8% (SD: 13.0%) of residents in our statewide 
sample of nursing homes were receiving an APM. Notably, 
60.3% (SD: 16.2%) of nursing home residents on average 
were receiving an antidepressant medication. A mean of 52.2% 
(SD: 14.2%) of residents in RI nursing homes had a dementia 
diagnosis, a mean of 42.2% (SD: 4.3%) had depression 
symptoms, and a mean of 37.1% (SD: 15.6%) had a psychiatric 
diagnosis other than dementia or depression. Regarding facility 
characteristics, the mean number of beds across RI nursing 
homes was 103.8 (SD: 51.1). A majority (80.9%) of nursing 
homes in RI were for-profit institutions and slightly more than 
half (51.2%) were part of a nursing home chain. See Table 1 
for a descriptive analysis of the nursing homes in RI.

Several resident characteristics were significantly associated 
with facility APM use (Table 2). The use of antianxiety (β = 
2.56, 95%CI [1.24, 3.89]) and antidepressant medications (β = 
1.13, 95%CI [0.11, 2.17]) were both associated with a greater 
use of APMs after adjusting for medication use, psychiatric 
diagnoses, behavioral symptoms, and behavioral care plans. 
Additionally, psychiatric diagnoses (β = 2.01, 95%CI [1.14, 
2.89]) and behavioral problems (β = 1.98, 95%CI [1.07, 2.89]) 
were associated with greater APM use after adjustment. The 
percent of residents with behavioral care plans among residents 
with behavioral problems was significantly associated with 
lower APM use after adjustment (β = -0.59, 95%CI [-0.85, 
-0.32]). Last, dementia was found to be inversely associated 
with APM use in the adjusted model (β = -1.40, 95%CI [-2.24, 
-0.55]). 

Before adjustment for the other facility characteristics, 
the proportion of residents paying with Medicare was 
associated with significantly less APM use compared with 
residents whose stay was not covered by Medicare (β = -4.37, 
95%CI [-7.95, -0.78]). Second, a larger proportion of full-
time equivalent registered nurses was also associated with 
significantly less APM use before adjustment (β = -5.58, 
95%CI [-9.75, -1.41]). However, after adjustment, only for-
profit ownership (β = 0.81, 95%CI [0.39, 1.24]) and median 
household income at the ZIP Code level remained significantly 
associated with APMs. Nursing homes in the middle- (β  = 
-0.67, 95%CI [-1.30, -0.25]) and high-income (β= -0.75, 
95%CI [-1.30, -0.20]) communities were significantly less 
likely to use APMs compared to nursing homes in the low- 
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Table 1
Resident, Facility, and Community Characteristics of Rhode 

Island Nursing Homes in 2016 and 2017 (N=84)

Characteristic Mean (SD) Median Range N (%)

Resident Characteristics 

Residents with, %

   Depression 42.2 (4.3) 42.9 0-87.7

   Dementia 52.2 (14.2) 54.3 2.2-79.1

   Psychiatric diagnosis1 37.1 (15.6) 37.4 0-66.7

   Behavioral symptoms 20.2 (12.5) 18.5 0-63.9

   Behavioral care plan2 41.6 (46.6) 0.0 0-100

   Intellectual disability

        No 50 (59.52%)

        Yes 34 (40.48%)

Medication Prevalence, %

   Antipsychotic 18.8 (13.0) 16.5 0-74.1

   Antidepressant 60.3 (16.2) 63.9 0-92.0

   Antianxiety 17.3 (10.0) 15.3 0-73.5

   Hypnotic

        No 27 (32.14%)

        Yes 57 (67.86%)

Facility Characteristics, %

   Number of beds 103.8 (51.1) 97.0 0-260

   Occupancy 90.1 (7.0) 92.3 65.4-100

   Medicaid 59.0 (20.9) 63.1 0-100

   Medicare 8.3 (6.5) 6.6 0-41.7

   RN FTE by facility size 0.101 (.06) 0.90 0-0.29

   CNA FTE by facility size 0.302 (.17) 0.26 0-0.75

   Nonprofit 16 (19.05%)

   Profit 68 (80.95%)

   Part of a chain

        No 41 (48.81%)

        Yes 43 (51.19%)

   Alzheimer’s unit

        No 56 (66.67%)

        Yes 28 (33.33%)

   Special care unit

         No 65 (77.38%)

        Yes 19 (22.62%)

Community Characteristics3, %

   Low income 28 (33.73%)

   Middle income 42 (50.60%)

   High income 13 (15.66%)

Notes: Registered nurse (RN); Certified nursing assistant (CNA); Full-time equivalent 
(FTE); 1. Psychiatric diagnoses included schizophrenia, schizoaffective disorder, 
schizophreniform disorder, delusional disorder, anxiety disorder, and psychotic mood 
disorder (including bipolar disorder, psychotic depression, acute psychosis, brief reactive 
psychosis, and atypical psychosis) and excluded diagnoses of depression and dementia. 
2. The number of residents with a behavioral care plan is of the sample of residents 
with behavioral symptoms; 3. Median household income for the ZIP Code in which the 
nursing home was divided into three levels.
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income community in the adjusted model (Table 3). 
When all resident, facility and community characteristics 

were included in one regression model, several characteristics 
remained statistically significant (Table 4). After controlling 
for all of the resident, facility and community characteristics, 
for-profit facilities remained more likely to use antipsychotic 
medication compared to non-profit facilities (β= 0.45, 
95%CI [0.02, 0.88]). Compared to facilities in a low-income 
community, facilities in middle-income community were 
significantly less likely to use antipsychotic medications (β= 
-0.41, 95%CI [-0.76, -0.06]). The prevalence of residents 
with dementia was also significantly associated with less 
antipsychotic medication use while holding all other resident, 
facility and community characteristics equal (β= -1.10, 95%CI 
[-1.95, -0.25]). 

Discussion 

This study has several findings. First, among the resident 
characteristics, antianxiety medications, antidepressant 
medications, psychiatric diagnoses, and behavioral problems 
were significantly associated with greater APM use in the 
unadjusted and adjusted models. Second, use of behavioral care 
plans among residents with behavioral problems was associated 
with less APM use in after adjustment for other resident 
characteristics (i.e., medication use, behavioral problems, and 
psychiatric diagnoses). Last, the proportion of residents with a 

dementia diagnosis was significantly associated with less APM 
use in the adjusted model. Though some facility characteristics 
were associated with APM use in the unadjusted results, only 
for-profit ownership and middle- and high- median household 
income remained significant after adjustment. 

Replicating previous research, we found that higher 
prevalences of antianxiety medications and antidepressants 
were associated with more APMs (16). This may lend insight 
into the prescribing culture of a nursing home facility. 
Interventions successfully reducing APM use have targeted 
physicians and pharmacists and provided tailored educational 
resources (16). Tailoring QI initiatives to prescribers that also 
consider resident factors may lead to successful reduction 
efforts. 

As in other studies, behavioral problems and psychiatric 
diagnoses are among the strongest factors associated with 
APMs in our sample (12, 14). Despite practice guidelines 
advocating for the preliminary use of psychosocial 
interventions to treat behavioral problems, pharmaceutical 
interventions often come first (18). In addition to targeting 
prescribing practices, QI efforts should build the non-
pharmacologic skill base of nursing home care workers in 
addressing psychiatric and behavior problems. For example, 
compared to control homes, one study showed a 23% reduction 
in APM use after an intervention implementing both physician 
education and skill building among direct care staff (e.g., role 
play, case study examples, and problem solving meetings) (19, 

Table 2
Unadjusted and adjusted β and odds ratio estimates across resident characteristics and antipsychotic medication use (N = 84)

Unadjusted Model Adjusted Model
Variable β (95% CI) OR p β (95% CI) AOR p
Resident Characteristics
   Receiving antianxiety medication 2.66 (0.69, 4.29) 14.28 0.008 2.51 (1.17, 3.84) 12.27 < 0.001
   Receiving antidepressant medication 1.74  (-0.077, 3.56) 5.70 0.060 1.17 (0.17, 2.16) 3.22 0.021
   Depression symptoms 0.86 (-0.048, 1.77) 2.36 0.063 -0.20 (-0.88, 0.48) 0.82 0.564
   Psychiatric diagnosis1 2.81 (1.48, 4.15) 16.69 < 0.001 1.93 (1.04, 2.82) 6.91 < 0.001
   Dementia -0.64 (-2.37, 1.07) 0.53 0.468 -1.38 (-2.21, -0.55) 0.25 0.001
   Behavioral symptoms 2.51 (1.04, 3.98) 12.31 0.001 1.94 (1.03, 2.85) 6.96 < 0.001
   Behavioral plan2 -0.34 (-0.71, 0.03) 0.71 0.072 -0.59 (-0.86, -0.32) 0.55 < 0.001
   Receiving hypnotic medication
        No ref ref ref ref ref ref
        Yes -0.92 (-0.54, 0.35) 0.91 0.689 -0.01 (-0.28, 0.26) 1.00 0.954
   Intellectual disability
        No ref ref ref ref ref ref
        Yes 0.037 (-0.31, 0.38) 1.04 0.834 -0.11 (-0.35, .14) 0.90 0.396
Notes: Confidence interval (CI); odds ratio (OR); AOR (adjusted odds ratio); 1. Psychiatric diagnoses included schizophrenia, schizoaffective disorder, schizophreniform disorder, 
delusional disorder, anxiety disorder, and psychotic mood disorder (including bipolar disorder, psychotic depression, acute psychosis, brief reactive psychosis, and atypical psychosis) 
and excluded diagnoses of depression and dementia; 2. The number of residents with a behavioral care plan is of the sample of residents with behavioral healthcare needs (direct wording 
from CMS-672 form) 
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20).
Interestingly, unlike previous findings, our results revealed 

that dementia was inversely related to APM use (12, 14, 21). 
This may be a successful reflection of the CMS partnership 
aiming to reduce APM use among nursing home residents 
with dementia. Currently, the CMS publically reported quality 
measure for APMs excludes residents with Huntington’s, 
Tourette’s, or schizophrenia, as those diagnoses may warrant 
the prescription of APMs (11). Therefore, increases in 
APM use may not solely be among residents with dementia, 
but rather among residents with behavioral symptoms and 
psychiatric diagnoses that may be unassociated with 
dementia. Future research may consider examining changes in 
subpopulations of nursing home residents who are more likely 
to receive APMs as a result of federal initiatives. 

Interestingly, we found that nursing home location had an 
impact on APM use (2). To our knowledge, our study is the 

first to find that compared to nursing homes in lower-income 
communities, nursing homes in middle- and higher-income 
communities use less APMs. Last, unlike previous studies, we 
did not find any associations between staffing variables and 
APM use after adjustment (2, 12). This result may be due to, 
in part, a small sample size. Future research may explore what 
community factors may explain the association between median 
household income and a nursing home’s APM use (2).

 The present study is limited by its small sample size. This 
reduces our ability to generalize to other states and include 
a larger number of independent variables in our analysis. 
Additionally, the CASPER data source uses aggregated facility-
level measures, which may obscure more nuanced multi-
level relationships between resident, facility and community 
characteristics. However, this study’s primary strength is its 
ability to describe RI’s nursing home environment, aiding local 
QI initiatives. 

Table 3
Unadjusted and adjusted β and odds ratio estimates of association across facility and community characteristics and facility 

antipsychotic medication use (N = 84) 

Unadjusted Model Adjusted Model
Variable β (95% CI) OR p β (95% CI) AOR p
Facility Characteristics
   % Medicare -4.37 (-7.95, -0.78) 0.01 0.017 -2.23 (-5.55, 1.08) 0.11 0.188
   % Medicaid 1.44 (0.09, 2.79) 4.23 0.037 0.12 (-1.22, 1.37) 1.13 0.846
   RN FTE to facility size ratio -5.58 (-9.75, -1.41) 0.004 0.009 0.27 (-5.06, 5.63) 1.33 0.916
   CNA FTE to facility size ratio -1.37 (-3.06, 0.32) 0.25 0.113 -0.74 (-2.38, 0.90) 0.48 0.379
   Facility size 0.00 (-0.00, 0.00) 1.00 0.820 0.00 (-0.01, 0.00) 1.00 0.088
   Alzheimer’s unit
       No ref ref ref ref ref ref
       Yes 0.27 (-0.57, 0.60) 1.31 0.105 0.21 (-0.18, 0.60) 1.23 0.293
   Other specialty unit
       No ref ref ref ref ref ref
       Yes 0.26 (-0.07, 0.59) 1.30 0.125 0.30 (-0.054, 0.65) 1.35 0.097
   Ownership
       Nonprofit ref ref ref ref ref ref
       Profit 0.61 (0.20, 1.02) 1.84 0.003 0.81 (0.39, 1.24) 2.25 < 0.001
   Part of a chain
       No ref ref ref ref ref ref
       Yes -0.18 (-0.54, 0.18) 0.84 0.323 -0.29 (-0.59, 0.16) 0.75 0.064
Community Characteristics1

   Low income ref ref ref ref ref ref
   Middle income -0.54 (-0.93, -0.16) 0.58 0.005 -0.67 (-1.30, -0.25) 0.51 0.002
   High income -0.66 (-1.14, -0.17) 0.52 0.009 -0.75 (-1.30, -0.20) 0.47 0.007
Notes: Confidence interval (CI); odds ratio (OR); AOR (adjusted odds ratio); FTE (full time equivalent); RN (registered nurse); CNA (certified nursing assistant); 1. Median household 
income for the ZIP Code in which the nursing home was located, divided into three levels.
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Table 4
Adjusted β and odds ratio estimates of association across all 
resident, facility and community characteristics and antipsy-

chotic medication use (N = 84) 

Fully Adjusted Model

Variable β (95% CI) AOR p

Resident Characteristics

   Receiving antianxiety medication 2.26 (1.06, 3.47) 9.58 0.001

   Receiving antidepressant medication 0.81 (-0.13, 1.75) 2.25 0.09

   Depression symptoms -0.07 (-0.67, 0.53) 0.93 0.82

   Psychiatric diagnosis1 1.81 (0.99, 2.62) 6.11 0.001

   Dementia -1.10 (-1.95, -0.25) 0.33 0.01

   Behavioral symptoms 1.64 (0.88, 2.40) 5.16 0.001

   Behavioral plan2 -0.49 (-0.75, -0.23) 0.61 0.001

   Receiving hypnotic medication

       No ref ref ref

       Yes 3.07 (-1.71, 7.86) 21.54 0.208

   Intellectual disability

       No ref ref ref

       Yes -1.71 (-11.85, 8.43) 0.18 0.741

Facility Characteristics 

   % Medicare 0.54 (-1.86, 2.93) 1.71 0.66

   % Medicaid 0.18 (-0.58, 0.92) 1.19 0.65

   RN FTE to facility size ratio -2.18 (-6.26, 1.88) 0.11 0.29

   CNA FTE to facility size ratio 0.57 (-0.65, 1.80) 1.77 0.36

   Facility size -.004 (-0.006, -0.001) 0.99 0.01

   Alzheimer’s unit

       No ref ref ref

       Yes 0.26 (-0.06, 0.58) 1.30 0.11

   Other specialty unit

       No ref ref ref

       Yes 0.08 (-0.22, 0.37) 1.08 0.60

   Ownership

   Nonprofit ref ref ref

   Profit 0.45 (0.02, 0.88) 1.57 0.04

   Part of a chain

       No ref ref ref

       Yes -0.14 (-0.35, 0.07) 0.87 0.20

Community Characteristics3

   Low income ref ref ref

   Middle income -0.41 (-0.76, -0.06) 0.66 0.02

   High income -0.23 (-0.54, 0.07) 0.79 0.14

Notes: Confidence interval (CI); AOR (adjusted odds ratio); FTE (full time equivalent); 
RN (registered nurse); CNA (certified nursing assistant); 1. Psychiatric diagnoses in-
cluded schizophrenia, schizoaffective disorder, schizophreniform disorder, delusional 
disorder, anxiety disorder, and psychotic mood disorder (including bipolar disorder, 
psychotic depression, acute psychosis, brief reactive psychosis, and atypical psychosis) 
and excluded diagnoses of depression and dementia; 2. The number of residents with a 
behavioral care plan is of the sample of residents with behavioral healthcare needs (direct 
wording from CMS-672 form); 3. Median household income for the ZIP Code in which 
the nursing home was, divided into three levels


