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Abstract

Objective: Current information on opioid use in nursing home residents, particularly those with 

dementia, is unknown. We examined the temporal trends in opioid use by dementia severity and 

the association of dementia severity with opioid use in long-term care nursing home residents.

Design: Repeated measures cross-sectional study

Setting: Long-term care nursing homes

Participants: Using 20% Minimum Data Set (MDS) and Medicare claims from 2011–2017, we 

included long-term care residents (n=734,739) from each year who had 120 days of consecutive 

stay. In a secondary analysis, we included residents who had an emergency room visit for a 

fracture (n=12,927).

Measurements: Dementia was classified as no, mild, moderate and severe based on the first 

MDS assessment each year. In the 120 days of nursing home stay, opioid use was measured as any, 

prolonged (>90 days) and high-dose (≥90 morphine milligram equivalent dose/day). For residents 

with a fracture, opioid use was measured within 7 days after emergency room discharge. 

Association of dementia severity with opioid use was evaluated using logistic regression.

Results: Overall, any opioid use declined by 8.4% (35.2% to 32.2%, p<0.001), prolonged use by 

4.6% (14.1% to 13.4%, p<0.001) and high-dose by 19.7% (1.4% to 1.1%, p<0.001) from 2011 to 

2017. Opioid use declined across four dementia severity groups. Among residents with fracture, 

opioid use declined by 9% in mild, 9.5% in moderate and 12.3% in severe dementia. The odds of 

receiving any, prolonged and high-dose opioids decreased with increasing severity of dementia. 
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For example, severe dementia reduced the odds of any (23.5% vs. 47.6%; OR=0.56, 95%CI=0.55–

0.57), prolonged (9.8% vs. 20.7%; OR=0.69, 95%CI=0.67–0.71) and high-dose (1.0% vs. 2.3%; 

OR=0.69, 95%CI=0.63–0.74) opioids.

Conclusions and Implications: Use of opioids declined in nursing home residents from 2011 

to 2017, and the use was lower in residents with dementia, possibly reflecting suboptimal pain 

management in this population.

Brief Summary

This nationally representative study found that opioid use declined in nursing home residents from 

2011 to 2017, and the use was lower in residents with dementia.
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Introduction

Nearly 1.4 million people live in long-term care nursing homes and over two-thirds have 

Alzheimer’s disease or related dementia.1 Over half of those with dementia regularly 

experience pain, and the prevalence of pain is even greater in nursing home residents with 

dementia.2 Appropriate management of pain can improve quality of life and the behavioral 

and psychological symptoms of dementia.3, 4

There is no evidence that dementia reduces sensitivity to pain.2, 5 However, pain 

management is not optimal in dementia patients. Over the years, use of analgesic 

medications to manage pain has improved in nursing homes. For example, the proportion of 

nursing home residents with pain receiving analgesic medications increased from 75% 

before 20006–9 to 83% in 2007–200810 and 94.6% in 2011–2012.11 However, residents with 

moderate to severe dementia are less likely to receive analgesic medications.10–12 Opioids 

are useful to reduce pain in nursing home residents. However, clinicians often face 

challenges in managing the benefits of opioids against potential side effects such as falls and 

delirium.13 The 2019 American Geriatric Society’s Beers criteria caution on using opioids in 

residents with a history of falls or fracture – most nursing home residents.14

In the United States, opioid use declined after 2012 due to emerging evidence on the safety 

and dangers of opioids, the 2014 Drug Enforcement Agency (DEA) law reclassifying and 

restricting hydrocodone prescribing, new Guidelines from the Centers for Disease Control 

and Prevention (CDC) issued in 2016 and changes in several state laws and federal 

regulations.15–18 In Canada, opioid use increased by 39% among nursing home residents 

from 2009–10 to 2016–17.19 It is unclear how policy changes in the US affected opioid use 

in the current years among nursing home residents, particularly those with dementia.

Lower use of opioids in nursing home residents with dementia may reflect under-treatment 

of pain or greater use of alternative treatment strategies. An analysis of 2012 nursing home 

data found that 25% of residents with severe cognitive impairement received opioids, 

compared to 44% with no/mild impirement. Long-term opioid use was lower in residents 
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with moderate to severe cognitive impairment.12 We were interested in determining how US 

policies restricting opioid use affected its use in long-term care residents with dementia.

The study objectives were to: (1) determine time trends in opioid use among long-term care 

nursing home residents with no, mild, moderate and severe dementia; and (2) determine the 

association of dementia severity with opioid use. We hypothesized that the use of any, 

prolonged and high-dose opioids would decline from 2011 to 2017, and opioid use would be 

lower in patients with moderate to severe dementia. We studied opioid use in long-term care 

nursing home residents and residents who had a new fracture while in the nursing home.

Methods

Data Source

We used the Minimum Data Set (MDS) 3.0 linked to Medicare claims data for the 20% 

national Medicare samples from 2011 to 2017. The MDS captures information on nursing 

home residents’ clinical and functional characteristics. The following Medicare claims files 

were used: beneficiary summary (patient demographic and enrollment data), Medicare 

Provider Analysis and Review (MedPAR) (claims for hospitalization), outpatient file (claims 

for outpatient visits), carrier file (claims for physician services) and Part D file (claims for 

prescription drugs). The Institutional Review Board approved the study.

Study Design and Cohort

We employed a repeated measures cross-sectional study design and developed two cohorts. 

In the primary cohort, we included long-term care nursing home residents with at least 120 

days of consecutive stay in a nursing home in each year from January 1, 2011 to December 

31, 2017. We selected the first available nursing home assessment per resident each year. We 

identified long-term care nursing home stay using the MDS data. Any stay that overlapped 

during a resident’s long-term care nursing home stay was identified from part A claims data 

and excluded.20, 21 The first MDS assessment date was considered as the index date. 

Residents were included if they were 65 years or older, had continuous enrollment in 

Medicare part D during their 120 days of stay and for 6 months prior to the index date, and 

had continuous Medicare parts A and B enrollment in the year prior to the index date.

In the secondary cohort, we included patients who experienced an acute fracture event. For 

this, we included long-term care residents with an outpatient emergency room visit for a 

fracture (head, neck, thorax, abdomen, lower back, lumbar spine, pelvis, external genitals, 

shoulder and upper arm, elbow and forearm, wrist, hand and fingers, knee and lower leg, hip 

and thigh or ankle and foot) from January 1, 2012 to December 24, 2017. We used only the 

first emergency room visit for each resident in each year. To avoid the possibility of 

carryover supply of opioids, we excluded residents who had a fracture within the 6 months 

prior to the emergency room admission date. Residents hospitalized within 7 days following 

the emergency room discharge date were excluded to eliminate severe cases of fractures. 

The emergency room visit discharge date was considered as the index date. Residents were 

included if they were 65 years or older, had continuous enrollment in Medicare part D for 7 

days after and 6 months prior to the index date, and had continuous Medicare parts A and B 
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enrollment in the year prior to the index date. We additionally excluded residents who had 

an opioid prescription within the 90 days prior to the emergency room admission date.

Opioid Use

In the primary cohort, we followed residents for 120 days from the index MDS assessment 

date to determine opioid use. Opioid prescriptions were identified from the Medicare Part D 

files using national drug codes.22, 23 Both short- and long-acting opioids were included. A 

new opioid prescription as well as a carryover supply from an opioid prescription prior to the 

index date were used to calculate opioid use during 120 days. We used the following three 

measures: (1) any opioid use: at least one prescription of an opioid during the follow-up 

period; (2) prolonged opioid use: opioid use of 90 days or more during the follow-up period; 

(3) high-dose opioid use: an average daily dose of opioid ≥90 milligram morphine 

equivalent (MME). We calculated the daily MME, which summarizes opioids with different 

ingredients and strengths, to estimate the daily opioid level. Average daily MME was 

calculated as [(strength per unit)x(quantity prescribed)x (MME conversion factor)]/daily 

supply.

For the secondary cohort, we followed residents for 7 days after the emergency room 

discharge date to determine if they received at least one prescription of an opioid.

Dementia Severity

Dementia severity was measured using the Brief Interview for Mental Status (BIMS) and the 

Cognitive Performance Scale (CPS). The BIMS is administered to residents who can be 

interviewed and the CPS is administered to those who cannot be interviewed. Lower scores 

on the BIMS (range 0-15) indicate greater impairment, whereas higher scores on the CPS 

(range 0–6) indicate greater impairment. We combined results from both the BIMS and the 

CPS and classified all nursing home residents as having no (BIMS: 13–15), mild (BIMS: 8–

12 or CPS: 0–2), moderate (BIMS: 0–7 or CPS 3–4) or severe (CPS: 5-6) dementia.24, 25

Patient Characteristics

We determined patients’ age, sex, race, region, marital status and Medicare and Medicaid 

dual eligibility. Education was defined at a zip code–level. The patient’s comorbidity burden 

was assessed using the Elixhauser comorbidity score.26, 27 We used a chronic disease score 

to determine each patient’s prescription medication use burden.28 Chronic disease score 

includes prescription drugs as a surrogate marker for 28 chronic conditions. All patient 

characteristics from the MDS data were identified based on the first valid MDS assessment, 

i.e., index date. We defined mood disorders (no depression, minimal to mild depression, 

moderate to severe depression), activities of daily living (ADL) (6 items with a score 0–24; 

higher score indicating greater dependence), hallucination/delusions and aggressive behavior 

(none, mild/moderate, severe). For residents who could self-report pain, frequency and 

severity of pain was recorded. We used the CMS quality indicator definition of pain to 

classify this as no pain, mild/infrequent pain (mild to severe pain occurring rarely or 

occasionally) and moderate to severe pain (moderate/severe pain occurring frequently or 

almost constantly or very severe/horrible occurring at any frequency).22 For residents who 

could not self-report pain, staff review the medical records, consult other staff and observe 
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the resident to determine indicators of pain in the previous five days. This was classified as 

no pain, infrequent pain (1–2 days) or frequent pain (≥ 3 days). We combined self-reported 

and staff-assessed pain in the following categories: no pain, mild/infrequent pain, moderate/

severe/frequent pain.11, 25

Statistical Analysis

In the primary cohort of all long-term care nursing home residents, we compared patient 

characteristics across the level of dementia severity, i.e., no, mild, moderate and severe 

dementia, using chi-square for categorical variables and analysis of variance for continuous 

variables.. The Cochran-Armitage trends test was used to evaluate trends in opioid use from 

2011 to 2017. Three separate generalized estimating equations with a binomial distribution 

and logit link were constructed to determine the association of dementia severity with the 

level of opioid use. Nursing home resident was included once in each year of data. Only the 

first 120 days of nursing home stay for each resident was included per year, but a resident 

could contribute to multiple years of data. To account for this, we used a repeated patient 

identifier and compound symmetry covariance structure in the generalized estimating 

equation. All regression models controlled for patient characteristics. Odds ratios (OR) and 

95% confidence intervals (CI) were reported to show the association of dementia severity 

with opioid use.

In the secondary cohort of nursing home residents with a fracture, we reported trends in 

opioid use from 2012 to 2017. We constructed a generalized estimating equation with a 

binomial distribution and logit link, while accounting for the repeated patient identifier, to 

determine the association of dementia severity with opioid use. Because all patients had 

acute pain due to a fracture, we controlled for only age, gender, race and year.

All analyses were performed using SAS Enterprise version 7.12 (SAS Institute, Inc., Cary, 

NC).

Results

Patient Characteristics

The primary study cohort included 734,739 long-term care nursing home residents from 

2011 to 2017 (Supplementary Figure 1) and the secondary cohort included 12,927 residents 

who had an emergency room visit for a fracture (Supplementary Figure 2). The mean age of 

nursing home residents (n=734,739) was 83.60±8.6 years, 74.0% were female and 80.8% 

were White; 27.1% had no, 24.3% had mild, 38.1% had moderate and 10.5% had severe 

dementia. Table 1 reports the patient characteristics by dementia severity. Residents with 

mild, moderate and severe dementia were more likely to be older, Black, reside in the South 

region, had lower comorbidity and chronic disease scores and had greater dependence in 

ADLs. The proportion of patients reporting mild/infrequent or moderate/severe/frequent 

pain decreased significantly with increasing level of dementia severity.
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Trends in Opioid Use

Figure 1 reports the trends in any, prolonged and high-dose opioid use among long-term care 

nursing home residents. From 2011 to 2017, the use of any opioids decreased by 7.4% in 

residents with no (48.2% to 44.6%, p<0.001), 14.1% in mild (38.9% to 33.4, p<0.001), 

13.2% in moderate (28.3% to 24.6%, p<0.001) and 10.7% in severe (24.1% to 21.5%, 

p<0.001) dementia. The relative reduction in prolonged opioid use from 2011 to 2017 was 

5.8% for no, 11.1% for mild, 9.3% for moderate and 6.3% for severe dementia, and for high-

dose opioid use was 20.2% for no, 30.6% for mild, 21.6% for moderate and 29.5% for 

severe dementia.

Among nursing home residents with a fracture, opioid use declined from 2012 to 2017 by 

9.0% in those with mild (50.4% to 45.8%, p=0.045), 9.5% with moderate (45.7% to 41.4%, 

p=0.032) and 12.3% with severe (38.6% to 33.8%, p=0.015) dementia; no decline was 

observed among those with no dementia (relative reduction 2.4%; 52.2% to 50.9%, p=0.78) 

(Supplementary Figure 3).

Association of Dementia Severity with Opioid Use in Long-term Care Nursing Home 
Residents

Table 2 reports the rate of any, prolonged and high-dose opioid use and the adjusted OR 

from the generalized estimating equation regression models. Among long-term care 

residents (n=734,739), 35.0% used at least one opioid, 14.3% used for over 90 days and 

1.3% used high-dose opioids.

Any opioid use: Nursing home residents with mild (37.5% vs. 47.6%; OR 0.80, 95% CI 

0.79–0.81), moderate (27.8% vs. 47.6%; OR 0.64, 95% CI 0.63–0.65) or severe (23.5% vs. 

47.6%; OR 0.56, 95% CI 0.55–0.57) dementia were less likely to receive opioids compared 

to residents with no dementia.

Prolonged opioid use: Nursing home residents with mild (14.9% vs. 20.7%; OR 0.83, 

95% CI 0.81–0.84), moderate (10.7% vs. 20.7%; OR 0.70, 95% CI 0.69–0.72) or severe 

(9.8% vs. 20.7%; OR 0.69, 95% CI 0.67–0.71) dementia were less likely to receive 

prolonged opioids compared to residents with no dementia.

High-dose opioid use: Mild (1.2% vs. 2.3%; OR 0.70, 95% CI 0.66–0.74), Moderate 

(0.7% vs. 2.3%; OR 0.58, 95% CI 0.54–0.61) and severe (1.0% vs. 2.3%; OR 0.69, 95% CI 

0.63–0.74) dementia reduced the odds of receiving high-dose opioids compared to no 

dementia.

Association of Dementia Severity and Opioid Use in Nursing Home Residents with a 
Fracture

Opioid use was lower in nursing home residents with a fracture who had mild (47.5% vs. 

53.3%; OR 0.77, 95% CI 0.69–0.86), moderate (43.6% vs. 53.3%; OR 0.62, 95% CI 0.57–

0.69) and severe (35.7% vs. 53.3%; OR 0.46, 95% CI 0.41–0.52) dementia compared to 

those with no dementia (Table 3).
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Discussion

Our study found that any, prolonged and high-dose opioid use declined from 2011 to 2017 in 

nursing home residents. Among residents with a fracture, opioid use declined in those with 

dementia but not in residents with no dementia. Mild, moderate and severe dementia reduced 

the odds of any, prolonged and high-dose opioid use in all nursing home residents, and 

opioid use upon discharge from an emergency room after a fracture.

The decline in opioid use in nursing homes from 2012 to 2017 can be attributed to several 

state and federal intiatives aimed to reduce opioid use.15, 18 Our findings of declining opioid 

use among residents with emergency room visit for a fracture were consistent with prior 

study.29 No decline of opioid prescribing among reidents with no dementia who had a 

fracture can be explained by better communication in expressing pain and seeking 

medication for pain relief.

Lower use of opioids in patients with dementia is consistent with prior studies. In early 

2000, lower use of opioid was observed in dementia patients.30–32 A nationally 

representative study of US community-dwelling elderly with chronic pain conditions from 

2006 to 2013 found that dementia patients were 19% less likely to receive opioids.33 

Similarly, lower use of opioids were reported in nursing home residents with dementia in 

Denmark.34 Both studies did not consider the severity of dementia or the degree of pain.
33, 34 In contrast to prior studies, our study controlled for pain level and showed lower use of 

opioids. Several factors may explain these findings. It is possible that pain cues from patients 

with dementia may not be recognized by staff because of lack of training in assessing pain, 

no use of dementia-specific pain assessment tools or the patient’s difficulty in expressing 

pain. Nursing home residents are frail, have multiple chronic conditions and are at increased 

risk of adverse events.35 Opioid use increases the risk of falls and fractures13 and further 

deteriorates cognitive function in patients with dementia.36 Therefore, providers may be 

reluctant to use opioids in patients with dementia. Moreover, policy makers, regulators, and 

surveyors have been encouraging the use of alternative non-opioid pain treatments.

Prolonged opioid use in nursing home residents (14.3%) was comparable to opioid use in 

community-dwelling elderly (13.9%).37 In US nursing homes, high-dose opioid use was 

1.1% in 2017, which was higher than the national rate of 0.36%.15 The CDC Guideline 

recommends limiting long-term opioid use and dosage.38, 39 However, the CDC has advised 

not to apply recommendations to populations outside the scope of the Guideline.39 Residents 

with acute fracture events or those who are at the end of life may be adversely affected if the 

CDC guideline is applied without clinical judgement. It is possible that nursing home 

residents may require prolonged or long-term opioids to manage their pain.38, 40 From 

Medicare part D claims data, it is difficult to assess the clinical appropriateness of prolonged 

or high-dose opioid use in nursing home residents. Future studies can address this question.

The lower use of opioids in residents with dementia may suggest under-treatment of pain or 

the use of other treatment modalities. Under-treatment of pain increases the risk of delirium, 

behavioral disturbances, accelerated functional decline, malnutrition, poor response to 

rehabilitation and decreased recovery. Appropriate pain treatment can reduce both pain and 
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behavioral disturbances in dementia patients.3, 41 It is important that as-needed analgesics 

(opioids and non-opioids) be avoided in the setting of severe dementia and severe pain, given 

the patients’ inability to communicate pain and ask for medication. A scheduled pain 

medication regiment would be more appropriate in this population.

Our study has limitations. First, we may have overestimated prolonged and high-dose opioid 

use if a prescription for opioids was filled but the drug was never administered or 

administered at less than the prescribed dose. Second, we did not capture opioids used 

during hospitalization. Third, patients can have multiple measurements for dementia severity 

and pain. However, we only used the initial measurements. Fourth, we included only 

residents with fractures who were treated in the emergency room and did not require hospital 

admission and, therefore, more severe fractures were excluded. Fifth, we did not study the 

use of alternative non-opioid therapies such as acetaminophen or non-pharmacological 

management of pain. It is possible that decreasing use of opioids over time in dementia 

patients may be offset by increasing use of non-opioid therapies for pain.

Conclusions and Implications

In conclusion, opioid use declined from 2011 to 2017 in nursing home residents and the use 

was lower in patients with mild, moderate and severe dementia compared to those with no 

dementia, indicating shifts in pain management, which could reflect increasing use of other 

modalities or suboptimal pain management. To improve quality of care, systemic efforts 

from healthcare professionals, nursing home administrators and policymakers are needed to 

evaluate opioid use in nursing home residents with dementia in the context of overall pain 

detection and management and promotion of quality of life. Future prospective and quality 

improvement studies should investigate the clinical appropriateness of opioid use in nursing 

home residents with dementia.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Trends in Opioid Use by Dementia Severity in Long-term Care Nursing Home 
Residents
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Table 1.

Patient Characteristics by Dementia Severity in Long-term Care Nursing Home Residents

Patient Characteristics No Dementia Mild Dementia Moderate Dementia Severe Dementia
P-value

N=198,738 (27.1%) N=178,842 (24.3%) N=280,009 (38.1%) N=77,150 (10.5%)

Age, mean (SD) 81.02 (8.9) 83.31 (8.7) 85.40 (8.1) 84.37 (8.3) <0.01

Gender <0.01

 Male 143,599 (72.3%) 127,289 (71.2%) 212,259 (75.8%) 60,777 (78.8%)

 Female 55,139 (27.7%) 51,553 (28.8%) 67,750 (24.2%) 16,373 (21.2%)

Race <0.01

 White 168,260 (84.7%) 145,069 (81.1%) 220,255 (78.7%) 59,965 (77.7%)

 Black 19,599 (9.9%) 20,439 (11.4%) 34,873 (12.5%) 10,139 (13.1%)

 Hispanic 6,386 (3.2%) 8,376 (4.7%) 16,639 (5.9%) 4,549 (5.9%)

 Other 4,493 (2.3%) 4,958 (2.8%) 8,242 (2.9%) 2,497 (3.2%)

Region <0.01

 Northeast 44,315 (22.3%) 39,552 (22.1%) 63,280 (22.6%) 18,838 (24.4%)

 Midwest 63,053 (31.7%) 52,412 (29.1%) 76,760 (27.4%) 19,083 (24.7%)

 West 21,474 (10.8%) 19,016 (10.6%) 30,774 (11.0%) 8,202 (10.6%)

 South 69,896 (35.2%) 67,862 (38.0%) 109,195 (39.0%) 31,027 (40.2%)

Marital status <0.01

 Married 33,290 (16.8%) 31,642 (17.7%) 52,579 (18.8%) 18,335 (23.8%)

 Unmarried 165,448 (83.2%) 147,200 (82.3%) 227,430 (81.2%) 58,815 (76.2%)

Education by zip code <0.01

 Q1 (<=81.8) 48,386 (24.4%) 45,703 (25.6%) 73,003 (26.1%) 19,479 (25.3%)

 Q2 (>81.8;<= 88.0) 50,304 (25.3%) 45,056 (25.2%) 69,053 (24.7%) 18,602 (24.1%)

 Q3 (>88.0; <=92.4) 51,541 (25.9%) 44,683 (24.4%) 68,379 (24.4%) 18,886 (24.9%)

 Q4 (>92.4) 48,507 (24.4%) 43,400 (24.3%) 69,574 (24.9%) 20,183 (26.2%)

Medicaid eligibility <0.01

 No 68,265 (34.4%) 63,714 (35.6%) 104,034 (37.2%) 29,248 (37.9%)

 Yes 130,473 (65.6%) 115,128 (64.4%) 175,975 (62.9%) 47,902 (62.1%)

Elixhauser comorbidity score*, 
mean (SD)

6.19 (3.1) 5.76 (3.0) 5.04 (2.8) 4.52 (2.7) <0.01

 <=3 39,431 (19.8%) 42,477 (23.8%) 89,428 (31.9%) 31,020 (40.2%)

 4,5 53,866 (27.1%) 51,349 (28.7%) 85,528 (30.5%) 22,982 (29.8%)

 6,7 45,903 (23.1%) 40,429 (22.6%) 56,331 (20.1%) 13,089 (17.0%)

 8 and above 59,538 (30.0%) 44,587 (24.9%) 48,722 (17.4%) 10,059 (13.0%)

Chronic disease score, mean (SD) 2.91 (1.5) 2.65 (1.5) 2.31 (1.3) 2.00 (1.3) <0.01

Pain <0.01

 None 100,523 (50.6%) 108,917 (60.9%) 202,371 (72.3%) 55,970 (72.6%)

 Mild/Infrequent 90,619 (45.6%) 65,009 (36.3%) 73,561 (26.3%) 20,914 (27.1%)

 Moderate/Severe/Frequent 7,596 (3.8%) 4,916 (2.8%) 4,077 (1.4%) 266 (0.3%)

Mood disorder <0.01

 No depression 91,865 (46.2%) 78,732 (44.0%) 132,558 (47.3%) 32,579 (42.2%)

 Mild or moderate depression 97,463 (19.0%) 89,809 (50.2%) 130,424 (46.6%) 36,268 (47.0%)
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Patient Characteristics No Dementia Mild Dementia Moderate Dementia Severe Dementia
P-value

N=198,738 (27.1%) N=178,842 (24.3%) N=280,009 (38.1%) N=77,150 (10.5%)

 Severe depression 9,410 (4.7%) 10,301 (5.8%) 17,027 (6.1%) 8,303 (10.8%)

Activities of daily living score 
(higher score indicates greater 
dependence)

<0.01

 0–6 45,935 (23.1%) 27,756 (15.5%) 23,136 (8.3%) 1,356 (1.8%)

 7–12 41,875 (21.1%) 33,618 (18.8%) 42,796 (15.3%) 3,637 (4.7%)

 13–18 92,619 (46.6%) 89,753 (50.2%) 132,822 (47.4%) 23,445 (30.4%)

 19–24 18,309 (9.2%) 27,715 (15.5%) 81,255 (29.0%) 48,712 (63.1%)

Hallucinations or delusions 6,874 (3.5%) 10,956 (6.1%) 27,138 (9.7%) 6,987 (9.1%) <0.01

Aggressive behavior <0.01

 None 179,920 (90.5%) 151,989 (85.0%) 213,624 (76.3%) 54,432 (70.6%)

 Mild/moderate 14,734 (7.4%) 19,771 (11.1%) 43,600 (15.6%) 12,960 (16.8%)

 Severe 4,084 (2.1%) 7,082 (3.9%) 22,785 (8.1%) 9,758 (12.6%)

Year <0.01

 2011 27,086 (13.6%) 28,133 (15.7%) 45,755 (16.3%) 12,599 (16.3%)

 2012 29,036 (14.6%) 27,015 (15.1%) 42,905 (15.3%) 12,252 (15.9%)

 2013 30,156 (15.2%) 27,366 (15.3%) 42,759 (15.3%) 11,632 (15.1%)

 2014 30,794 (15.5%) 27,017 (15.1%) 42,270 (15.1%) 11,560 (15.0%)

 2015 28,558 (14.4%) 25,011 (14.0%) 38,654 (13.8%) 10,583 (13.7%)

 2016 28,494 (14.3%) 24,034 (13.4%) 36,534 (13.1%) 10,061 (13.0%)

 2017 24,614 (12.4%) 20,266 (11.3%) 31,132 (11.1%) 8,463 (11.07%)
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Table 3.

Association of Dementia Severity with Opioid Use during the Year that a Fracture was Diagnosed, among 

Long-term Care Nursing Home Residents

Patient Characteristics Sample size, N Any opioid use within 7 days of emergency room discharge, % Odds ratio (95% CI)a

Overall use

Dementia severity

 No 2,632 53.3% Reference

 Mild 2,663 47.5% 0.77 (0.69, 0.86)

 Moderate 5,377 43.6% 0.62 (0.57, 0.69)

 Severe 2,255 35.7% 0.46 (0.41, 0.52)

a
Adjusted for age, gender, race and year.

CI, confidence interval.
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