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Abstract

More than three million nursing home residents are currently diagnosed with Alzheimer’s disease 

and related dementias (ADRD). This number is expected to increase as the population ages and 

ADRD prevalence increases. People with ADRD require specialized care from trained staff. This 

study raises two questions: Are residents with ADRD concentrated in nursing homes where they 

are the majority? If not, what are the implications for their quality of care and life? We answer the 

first question by determining the ADRD census for all nursing homes nationally during 2017–19. 

We compare characteristics of nursing homes with high and low ADRD census along several 

dimensions, including staffing, resident outcomes, and resident characteristics. Data include the 

Minimum Data Set and Medicare claims. We find that residents with ADRD are dispersed through 

all nursing homes, with fewer than 50 percent in nursing homes, where they account for 60–90 

percent of the census. Furthermore, only facilities exceeding 90 percent residents with ADRD 

seem to offer better care. These findings raise concerns about the quality of care and life for the 

majority of residents with ADRD, suggesting that current National Institutes of Health dementia 

research initiatives and the Biden administration’s policies to improve nursing home care should 

be coordinated.
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The prevalence of Alzheimer’s disease and related dementias (ADRD) is expected to 

continue to grow in the coming decades,1 and with it the need for specialized nursing 

home care. Assessment and management of complex medical conditions2 and behavioral 

symptoms3 require nursing home staff to have enhanced knowledge and training in 

recognizing and managing the needs of persons with ADRD.4 Relatedly, persons with severe 

cognitive impairment who have not been diagnosed with ADRD require similar specialized 

skills. Persons with ADRD are known to be easily agitated by changes in their environment, 

and high staff turnover5 is likely to be detrimental to their quality of life and care.6

Yet information about whether residents with ADRD or cognitive impairment are offered 

specialized care is limited. Fewer than 5 percent of nursing home beds are in dementia 

special care units),1 and the evidence about the quality of care they provide is inconclusive.7 

Studies comparing residents with ADRD in dementia special care units with those in general 

care show that dementia special care units are associated with better outcomes by some 

metrics, and worse by others.8–10

We seek to answer two questions that are not fully addressed in the literature to date: 

Are residents with ADRD concentrated in nursing homes where the majority of residents 

have ADRD, or are they “sprinkled” among all nursing homes? If the latter, what are 

the implications for the quality of care they receive, their quality of life, and their health 

outcomes? It is unlikely that nursing homes would invest in staffing and training for 

specialized ADRD care unless residents with ADRD are a large majority of their census.

In this study we address the first question and discuss the potential implications for 

the second. Toward that end, we provide a snapshot of the nursing home sector in 

the US stratified by its pre-COVID-19 (2017–19) census of residents with ADRD or 

cognitive impairment. As a starting point for answering the second question, we present 

the distribution of residents with ADRD or cognitive impairment across US nursing homes, 

along with several important outcomes, staffing, and other nursing home characteristics.

Study Data And Methods

Sample

Our initial sample included all 15,718 nursing homes certified by the Centers for Medicare 

and Medicaid Services (CMS) during 2017–19. We excluded facilities that were hospital 

based, not operational for a full year, or had more than 70 percent of their residents younger 

than sixty-five. The final sample of 13,909 facilities served a total of 7.6 million unique 

residents during this period, 3.2 million (42 percent) of whom had ADRD or cognitive 

impairment.

Data And Variables

Data from several sources were merged using the facility Medicare provider number.

We used the Minimum Data Set data to calculate the average facility daily percentage 

of patients with ADRD or cognitive impairment, percentage residents receiving hospice, 

percentage of short- and long-stay residents, and daily average age, sex, race, and case-mix 
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index based on the Resource Utilization Groups-IV score. The case-mix index reflects the 

average acuity, functional, and cognitive impairment levels of the residents in the nursing 

home and, therefore, the resources required to care for them.11 It determines Medicare 

payment and, in some states, Medicaid payment. The Minimum Data Set is a resident-level 

assessment mandated by CMS for all nursing homes. It reports age, sex, health status, and 

treatments, as well as other resident characteristics. CMS uses these data to determine the 

case-mix index and quality measures for quality reporting in Nursing Home Care Compare.

We based the ADRD determination on Alzheimer’s disease or dementia diagnoses. 

Cognitive impairment was based on the resident either having a score of 7 or less on the 

Brief Interview for Mental Status or having a reported memory problem that moderately or 

severely impaired the ability to make decisions about daily tasks. The Brief Interview for 

Mental Status is a nine-question tool used to monitor cognitive decline.12 It ranges from 

0 to 15, with 0–7 indicating severe cognitive impairment. It is mandated for nursing home 

residents quarterly and is reported in the Minimum Data Set.

Following the CMS definition, we considered short-term residents to be those with a stay of 

less than or equal to 100 days.13

We obtained all other variables directly from the Minimum Data Set and combined them 

with the residents’ admission and discharge dates to calculate percentages or rates for the 

study period. We assumed that their daily values did not change until the next Minimum 

Data Set assessment. For short-stay residents the time between assessments could have been 

as short as eleven days; for long-stay residents it was typically ninety days.

The Minimum Data Set was also used to calculate the number of residents discharged to 

the hospital and the number of deaths in the facility, both per 1,000 resident-days. We used 

Minimum Data Set data merged with Medicare outpatient claims to calculate the number of 

emergency department (ED) visits not followed by a hospitalization per 1,000 resident-days.

CMS reports facility nurse staffing hours in Nursing Home Care Compare based on 

facilities’ submission of the Payroll-Based Journal, which provides daily payroll information 

by staffing types. We used the Payroll-Based Journal data to calculate average hours per 

resident-day and staffing instability for nonadministrative registered nurses (RNs), licensed 

practical or vocational nurses (LPNs), and certified nurse aides (CNAs). Staffing instability 

is a new staffing measure that has been shown to be associated with health outcomes.14,15 

Average hours per resident-day was defined as the number of hours worked by each staff 

type divided by the number of residents in the nursing home averaged over the study period. 

Staffing instability by type was defined as the percentage of facility days in which staffing 

hours per resident-day were 20 percent below the facility average hours per resident-day for 

the period.

The five-star quality rankings are summary statistics calculated by the CMS based on 

individual quality measures and published in Nursing Home Care Compare. These measures 

range from 1 (quality much below average) to 5 (quality much above average). There are 

separate five-star rankings for staffing, survey, and quality measures. CMS differentially 

weights these separate five-star rankings to create an overall five-star ranking. We obtained 
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the values from archived files in the CMS data catalog and averaged the rankings for each 

nursing home for the study period.

We obtained other nursing home characteristics, including whether the facility had a 

dementia special care unit, facility bed size, occupancy percent, ownership, and payer mix 

from the Long-Term Care Focus website. Rural location was measured by census report of 

the percentage of the rural population in the county in which the nursing home was located.

Analyses

We first examined the distribution of nursing homes based on the percentage of residents 

with ADRD only and those with ADRD and cognitive impairment. The two distributions 

were similar. Because it is unclear how best to identify nursing home residents with ADRD 

and it is likely that residents with severe cognitive impairment have many of the same 

care requirements as residents with ADRD diagnoses, we chose an expansive definition and 

defined the dementia cohort for this study as those with ADRD or cognitive impairment.

We divided the distribution into deciles—for example, the first decile includes all nursing 

homes having 0–10 percent residents with ADRD or cognitive impairment diagnoses, the 

second includes those with 11–20 percent residents with ADRD or cognitive impairment 

diagnoses, and so on. Then, we calculated the averages for all variables described above, 

across all nursing homes within the same decile.

Limitations

We note several limitations. The most important is the lower sensitivity of diagnosis data to 

accurately identify residents with ADRD. We addressed this by including residents whose 

direct Minimum Data Set assessment revealed a likelihood of severe cognitive impairment,16 

which may have overestimated the population with dementia.

Second, these cross-sectional descriptive data cannot be interpreted as causal. We offer 

a first look at the nursing home industry with respect to where patients with ADRD or 

cognitive impairment receive care and raise questions and directions for future policy and 

research directions.

Third, the hospitalization and ED admission outcomes we present have not been risk 

adjusted. Hence, our suggestion that these measures might indicate better outcomes for 

nursing homes with ADRD or cognitive impairment census in excess of 90 percent, based 

on comparison to nursing homes at the 41–90 percent deciles, should be further examined 

in future studies. However, we note that other indicators, and in particular the CMS overall 

five-star quality measure that is risk adjusted, do suggest better care in this decile.

Finally, our data end in 2019, the last pre-COVID-19 year, and hence we cannot directly 

assess the impact of the pandemic.
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Study Results

Distribution Of Nursing Homes By Their ADRD Census

Exhibit 1 presents the distribution of nursing homes by their ADRD or cognitive impairment 

census deciles. Few facilities (332, 2.4 percent) cared for a low census (0–30 percent) 

of residents with ADRD or cognitive impairment; these facilities probably specialized in 

postacute care, as most of the postacute patients are not likely to have ADRD or cognitive 

impairment. This assumption is further borne out by the high percentage of short-stay rather 

than long-stay patients in these deciles, as discussed further below. The majority of nursing 

homes (12,999, 93.5 percent) had a census ranging from 31percent to 80 percent of residents 

with ADRD or cognitive impairment. Only 578 (4.1 percent) nursing homes cared almost 

exclusively for residents with ADRD or cognitive impairment above 80 percent of census. 

These data suggest that with the exception of those at the top of the distribution, most 

nursing homes might not be highly specialized in dementia care. Online appendix exhibit 

A1 presents the distribution of nursing homes based on the ADRD-only definition.17 This 

distribution is similar to the distribution of nursing homes based on ADRD or cognitive 

impairment presented in Exhibit 1.

Resident Outcomes By Nursing Home Deciles

Exhibit 2 presents three important resident outcomes—mortality, hospital admissions, and 

ED admissions—all per 1,000 resident-days. All three outcomes tended to increase initially, 

when ADRD or cognitive impairment percentages in the nursing home are low (around 20–

30 percent), but as ADRD or cognitive impairment percentages increased, hospitalizations 

declined rapidly, ED visits declined less, and death rates remained stable. For the very two 

top ADRD or cognitive impairment deciles (above 80 percent), we observed an even greater 

deceleration, which is particularly pronounced for hospitalization rates.

These outcome trends are parallel to those we observe with the case-mix index and the 

mix of short-stay and long-stay residents, presented at the top of exhibit 3. The case-mix 

index increased sharply and was high for the first two deciles of facilities, which also had 

the highest percentage of short-stay, postacute residents, many of whom were likely to be 

younger and unlikely to be diagnosed with dementia. Then, as the percentage of ADRD 

or cognitive impairment increases, case-mix index declined and the number of long-stay 

residents increased. At around the 51–60 percent ADRD or cognitive impairment decile the 

rate of decline of the case-mix index decreased as the percentage of residents with ADRD or 

cognitive impairment continued to increase and the percentage of long-stayers continued to 

grow, but at a decreasing rate.

Resident Characteristics By Nursing Home Deciles

Exhibit 3 presents additional resident characteristics for all residents in the nursing home 

by their deciles. The total number of unique residents with ADRD or cognitive impairment 

during the study period was close to 3.2 million. The majority were found in the middle 

deciles, with about 30 percent of the ADRD or cognitive impairment total population each in 

the deciles between 51 percent and 70 percent of the ADRD or cognitive impairment census, 

and around 15 percent of the total population in each of the deciles flanking them, the 41–50 
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percent and the 71–80 percent. These are also the deciles with the largest number of beds, 

accounting for 12,234 out of the total of 13,909, or 88 percent. The percentages of residents 

with ADRD or cognitive impairment in all other deciles were mostly below 5 percent in 

each decile.

The payer distribution, as expected, mimicked to a large degree the pattern exhibited by the 

short-stay and long-stay resident distributions. Medicare pays only for postacute, short-stay 

patients, which follows a hospital stay and its payment ends on day 100. Medicaid pays 

for those of low income and assets, with no time limits on their stay. Thus, Medicaid is 

typically the payor for long-stay, custodial residents. Residents with ADRD would qualify 

for Medicare payment only if they qualify for postacute care, and even then only for the 

first 100 days of their stay. Medicare was the dominant payer, with more than 50 percent 

of residents, for the first two deciles, for which both the case-mix index and short-stay 

percentages were the highest and declined to their lowest levels at the last decile, with short 

stay at 4.0 percent. Conversely, Medicaid was the lowest in the first two deciles and the 

highest in the last decile.

Although very few residents were enrolled in hospice, the percentage increased as the 

percentage of residents with ADRD or cognitive impairment increased, ranging from 0.6 

percent in the first decile to 9.2 percent for the last decile. The racial distribution did not 

reveal much of a trend. The percentage of the county’s rural population generally increased 

with the ADRD or cognitive impairment decile, except for the last two deciles, which 

showed a decline, particularly at the last decile, going from more than 30 percent to 22.1 

percent.

Nursing Home Characteristics By Nursing Home Deciles

Exhibit 4 presents facility characteristics. The percentage of nursing homes with dementia 

special care units increased with the percentage of residents with ADRD or cognitive 

impairment. Of those with 61–90 percent residents with ADRD or cognitive impairment, 

about 20 percent had special care units. This percentage increased to 35 percent for the top 

decile.

The nursing homes at the extremes tended to be small. Those with more than 91 percent 

residents with ADRD or cognitive impairment averaged 82 beds, those with between 11 

and 30percent residents with ADRD or cognitive impairment averaged 64–84 beds, and 

those with less than 10 percent averaged thirty-seven beds. The nursing homes with 31–90 

percent residents with ADRD or cognitive impairment had around 100–115 beds, with size 

increasing with ADRD or cognitive impairment percentage. Occupancies ranged from a 

low of 74.2 percent to a high of 86.6 percent and tended to increase as the percentage of 

residents with ADRD or cognitive impairment increased.

For-profit ownership ranged from a low of 63.6 percent for the first decile to a high of 82.4 

percent for the 31–40 percent decile, but there was no particular trend between for-profit 

ownership and percentage of residents with ADRD or cognitive impairment. Similarly, chain 

affiliation, which ranged from 51.8 percent in the ninth decile to 68.0 percent in the fifth 

decile was not associated with ADRD or cognitive impairment census.
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All staffing hours per resident-day started at high levels at low ADRD or cognitive 

impairment deciles and declined, particularly among RNs, as percentage ADRD or cognitive 

impairment increased. RN staffing hours per resident-day continued to decline while LPNs 

and CNAs levels stabilized at the 40 percent decile and above. The only exception is the 

very last decile, in which both RN and CNA staffing increased by 13 percent and 8 percent, 

respectively, relative to the prior decile.

Staffing instability, which is inversely associated with quality,14,15 increased for RNs as 

ADRD or cognitive impairment percentages increased, but decreased for LPNs and CNAs, 

with CNA instability being the lowest throughout.

Quality, as measured by the risk-adjusted overall five-star ratings published by CMS in 

Nursing Home Care Compare18 and ranging from 1 (worst) to 5 (best), averaged 4.28 

for nursing homes in the first decile. Ratings declined as the percentage of residents with 

ADRD or cognitive impairment increased, suggesting that overall quality, as measured by 

these rankings, drops as the percentage of residents with ADRD or cognitive impairment 

increases. The only exception is the highest decile, in which quality ranking increased to 

3.57 from 3.23 in the prior decile and was the highest by far compared with all deciles 

except the first three (0–30 percent), which likely represent the short-stay, postacute nursing 

homes.

Discussion

This study provides a snapshot of the nursing home sector, focusing on residents with 

ADRD or cognitive impairment during the pre-COVID-19 era, 2017–19. For nursing homes 

in which residents with ADRD or cognitive impairment accounted for more than 90 percent 

of the census, several indicators of quality seemed to suggest better care for residents with 

ADRD or cognitive impairment when compared with deciles with the 41–90 percent ADRD 

or cognitive impairment census (that is, the deciles that are not likely to be dominated 

by postacute patients): better outcomes, particularly lower hospitalization and ED rates 

(although they are not risk adjusted) and a higher overall five-star ranking, which is based on 

risk-adjusted quality indicators; higher RN and CNA hours per resident-day; and less CNA 

staffing instability. This decile also has the largest percentage of facilities with dementia 

special care units, at 34.6 percent, compared with the next highest, at 24.1 percent, in the 

71–80 percent decile. Notably, there are only 130 facilities in this decile caring for only 0.8 

percent of the total ADRD or cognitive impairment population.

The vast majority of people with ADRD or cognitive impairment are in nursing homes that 

also care for many residents without ADRD or cognitive impairment diagnoses. Although 

the evidence shows that residents with ADRD or cognitive impairment require specialized 

care from staff with specialized training,4,9,10 they may be less likely to receive this care 

in facilities with heterogeneous populations. Some of these facilities have dementia special 

care units, but their percentages are low, and they are not likely to be available to most 

residents who may benefit from them.
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These statistics and the literature suggesting that residents with ADRD or cognitive 

impairment require more staff with specialized training raise concerns about whether the 

majority of the residents with ADRD or cognitive impairment in nursing homes receive the 

care they need.4,8,9 They raise policy questions on two levels: on the research level and on 

the care delivery level.

On the research level, many of the studies about care for residents with ADRD or cognitive 

impairment are dated,19 although this might be changing. After the enactment of the 

2011 National Alzheimer’s Project Act, the National Institute on Aging has been investing 

heavily in Alzheimer’s research. The fruits of these efforts should inform questions related 

to the optimal care of residents with ADRD or cognitive impairment in nursing homes, 

what staffing complement is required, and the training that such staff needs. Some of the 

research should also address health outcomes specific to residents with ADRD or cognitive 

impairment. New statistical methods, taking advantage of large data and clinical insights, 

should be explored to inform the field.

On the care delivery front, the Biden administration launched a new policy in early 

2022 aimed at improving nursing home care through staffing standards.20 Although these 

efforts are not focused on residents with ADRD or cognitive impairment specifically 

(except for mentioning continued efforts to reduce use of antipsychotic drugs), the targeted 

enhancements to staffing levels, staff training, and improvement to Nursing Home Care 

Compare will benefit residents with ADRD or cognitive impairment who reside in all 

nursing homes. Note, however, that fewer than 20 percent of patients with ADRD or 

cognitive impairment are in nursing homes in which they account for more than 70 percent 

of the census, and fewer than 50 percent are in nursing homes in which their census exceeds 

60 percent, yet the staffing standards to be established by the new policy do not mention 

anything about adjusting these standards to the resident mix in the facility. This raises the 

question of whether one minimum standard suffices, and particularly whether the envisioned 

staffing minimums will ensure quality and safety in nursing homes serving residents with 

ADRD or cognitive impairment for these residents as well.

Finally, how might COVID-19 have affected our findings? Our data did not cover the 

COVID-19 period. It is documented that persons with ADRD were at high risk for 

COVID-19 and mortality from COVID-19, particularly before vaccine availability. 21 

Comparing persons with dementia who are enrolled in Medicare Parts A and B and living in 

the community with those living in nursing homes, one study found that people with ADRD 

in nursing homes were at higher risk for death from COVID-19 than their counterparts 

living in the community. 22 Although prior research suggests that nursing home size and 

community prevalence of COVID-19 were key factors driving COVID-19 outbreaks and 

deaths, 23 it is unclear what role the concentration of residents with ADRD or cognitive 

impairment in the facility played in the spread of COVID-19. It also remains to be seen 

if and how the overwhelming experience of nursing homes with COVID-19 will change 

admission patterns or the organization of nursing home care, training, and staffing as we 

emerge from this public health emergency.
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Conclusion

The most important finding from this snapshot is that residents with ADRD or cognitive 

impairment receive care across most nursing homes but are the majority in only a handful. 

This raises two questions for further study: “What are the implications for quality of care, 

quality of life, and health outcomes of having the majority of nursing home residents 

with ADRD or cognitive impairment in nursing homes where they are not the dominant 

resident population?” And “What, if any, changes in staff training, facility environment, and 

policies are needed to improve the care of this population?” Addressing these questions will 

require investments and advancements in research approaches, as well as ongoing policy 

enhancements and innovations. The current focused investments in ADRD research by the 

National Institute on Aging and the new policy initiated by the Biden administration are 

an excellent beginning. They need to continue in a coordinated fashion to move the agenda 

forward.
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Exhibit 1. 
Distribution of US nursing homes by Alzheimer’s disease and related dementias (ADRD) or 

cognitive impairment (CI) deciles, 2017–19

SOURCE Authors’ analysis of national Minimum Data Set 2017–19 data.
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Exhibit 2. 
Daily hospitalization, emergency department, and death rates per 1,000 resident-days, US 

national nursing home residents, 2017–19

SOURCE Authors’ analysis of National Minimum Data Set and Medicare claims 2017–

19 data. NOTE Values shown are averages calculated over all nursing homes in each 

Alzheimer’s disease and related dementias (ADRD) or cognitive impairment (CI) decile.
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Exhibit 4:

Nursing home characteristics by nursing homes deciles based on Alzheimer’s disease and related dementias 

(ADRD) or cognitive impairment (CI) distribution, US national nursing home residents, 2017–19

Characteristics

ADRD-CI residents as percentage of total nursing home census (deciles)

0%–
10% 
(mean)

11%–
20% 
(mean)

21%–
30% 
(mean)

31%–
40% 
(mean)

41%–
50% 
(mean)

51%–
60% 
(mean)

61%–
70% 
(mean)

71%–
80% 
(mean)

81%–
90% 
(mean)

91%–
100% 
(mean)

Number of 
nursing homes in 
the decile 22 89 221 765 2,203 4,035 4,029 1,967 448 130

Ownership (%)

 For profit 63.6 66.3 79.2 82.4 78.8 75.2 68.3 64.5 74.1 78.5

 Part of a chain 59.1 58.4 60.2 68.5 68.0 60.9 56.7 52.4 51.8 65.4

Nursing homes 
with dementia 
special care units 0.00 0.00 0.45 1.44 6.04 11.6 20.7 24.1 20.5 34.6

Staffing hours per resident-day

 RNs 1.43 1.23 0.80 0.53 0.45 0.40 0.38 0.35 0.31 0.35

 LPNs 0.91 0.90 0.87 0.82 0.80 0.79 0.78 0.78 0.77 0.71

 CNAs 2.44 2.49 2.26 2.13 2.12 2.14 2.18 2.18 2.19 2.37

Staffing instability a

 RNs 28.8 25.4 30.2 30.2 30.5 31.6 31.8 33.1 35.8 35.5

 LPNs 31.7 26.8 24.8 20.3 18.4 17.2 16.4 16.2 15.9 17.8

 CNAs 13.7 10.3 9.2 7.2 6.2 6.0 5.6 5.9 6.1 5.9

Beds and occupancy

 Average 
number of beds 37.4 64.4 84.3 98.1 104.7 109.7 116.5 115.3 103.6 81.8

 Occupancy (%) 74.2 76.6 72.3 76.3 78.5 80.3 81.2 81.5 81.8 86.6

Quality a

 Average 5-star 
overall 4.28 4.29 3.63 3.30 3.24 3.19 3.29 3.33 3.23 3.57

 Average 5-star 
quality measures 3.95 3.94 4.01 3.99 3.89 3.78 3.77 3.80 3.71 3.96

 Average 5-star 
survey 3.96 3.70 3.05 2.67 2.68 2.72 2.87 2.93 2.93 3.10

 Average 5-star 
staffing 4.21 4.06 3.48 3.24 3.17 3.06 3.03 2.98 2.81 3.03

SOURCE Authors’ analysis of 2017–19 National Nursing Homes Payroll Based Journal Data, Long-Term Care Focus data, and the Centers for 
Medicare and Medicaid Services data catalog. NOTES All numbers are means by decile except in the rows indicated as “number.” RN is registered 
nurse. LPN is licensed practical or vocational nurse. CNA is certified nurse aide.

a
Number of nursing homes with data for these categories were somewhat smaller from the other categories and are available from the lead author 

on request.
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