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Abstract

Background—Existing literature on online reviews of healthcare providers generally portrays 

online reviews as a useful way to disseminate information on quality. However, it remains 

unknown whether online reviews for assisted living (AL) communities reflect AL care quality. 

This study examined the association between AL online review ratings and residents’ home time, a 

patient-centered outcome.

Methods—Medicare beneficiaries who entered AL communities in 2018 were identified. The 

main outcome is resident home time in the year following AL admission, calculated as the 

percentage of time spent at home (i.e., not in institutional care setting) per day being alive. 

Additional outcomes are the percentage of time spent in emergency room, inpatient hospital, 

nursing home, and inpatient hospice. AL online Google reviews for 2013–2017 were linked to 

2018–2019 Medicare data. AL average rating score (ranging 1–5) and rating status (no-rating, 
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low-rating, and high-rating) were generated using Google reviews. Linear regression models and 

propensity score weighting were used to examine the association between online reviews and 

outcomes. The study sample included 59,831 residents in 12,143 ALs.

Results—Residents were predominately older (average 81.2 years), non-Hispanic White 

(90.4%), and female (62.9%), with 17% being dually eligible for Medicare and Medicaid. From 

2013 to 2017, ALs received an average rating of 4.1 on Google, with a standard deviation of 

1.1. Each one-unit increase in the AL’s average online rating was associated with an increase in 

residents’ risk-adjusted home time by 0.33 percentage points (P<0.001). Compared with residents 

in ALs without ratings, residents in high-rated ALs (average rating >=4.4) had a 0.64 pp (P<0.001) 

increase in home time.

Conclusions—Higher online rating scores were positively associated with residents’ home time, 

while absence of ratings was associated with reduced home time. Our results suggest that online 

reviews may be a quality signal with respect to home time.
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INTRODUCTION

Assisted living (AL) communities are an important and a growing component of the 

U.S. residential care system. An estimated 28,000 ALs currently serve close to 1,000,000 

residents who are typically older, and have multiple co-morbidities and significant physical 

and cognitive impairments, similar to nursing home residents.1–3 However, unlike nursing 

homes, which are required to disclose quality information through public reporting websites 

(e.g., Nursing Home Compare, NHC), there are no state or federal mandatory reporting 

requirements for ALs. Thus, when choosing an AL community, customers are able to make 

decisions based on price and amenities, but not on quality. Although online reviews of ALs 

have become quite common, the extent to which prospective AL customers may rely on 

existing online reviews as a source of information regarding AL care quality is currently 

unknown.

Whether online reviews reflect care quality remains highly debated. Some studies found 

that online ratings were correlated with quality measures such as physician quality,4 number 

of deficiencies and complaints reported by NHC,5 rating scores from patient surveys,6 

and patient outcomes such as mortality rates, hospitalization rates, and postoperative 

complications.7,8 Yet, other studies reported no clear relationship between online reviews 

and outcomes such as 30-day coronary artery bypass graft mortality9 and readmission 

rates.10 To date, there have been no studies of online reviews for ALs and it remains 

unknown whether such reviews are indicative of care quality provided in ALs.

One key feature of online reviews in healthcare is the large proportion of patients who do 

not write feedback following their healthcare encounters. A recent survey reported that only 

44% of patients provide such reviews.11 Consequently, a significant proportion of healthcare 

providers do not receive online reviews. For example, previous work on hospital online 
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reviews suggests that only 31% of hospitals in the Hospital Compare dataset had reviews.12 

It is, therefore, important to understand whether no-review is a positive or a negative signal 

or something else entirely.

In recent years, there has been a growing interest in measuring outcomes that align with 

patients’ values and preferences, and home time, as well as healthy home time, has emerged 

as an important patient-centered metric for evaluating the quality of care and life.13,14 Home 

time is most often defined as days alive and not in healthcare institutions, over a given time 

period.15,16 In this study, we use home time as the main outcome and examine its association 

with online AL ratings. There are several advantages of using home time as the metric 

for evaluating resident outcome. First, home time indicates the absence of institutional 

care, which is often highly valued by older adults, including AL residents.17,18 Home time 

predicts well other patient-centered outcomes such as mobility impairment, depression, and 

difficulty in self-care.15 As an additional advantage, home time can be a valuable outcome 

measure from the perspective of policymakers as it accounts for days spent in healthcare 

institutions such as hospitals and nursing homes and, therefore, reflects the overall burden on 

the health system.19

Our study’s objectives were to examine: 1) the association between online consumer ratings 

and home time in ALs with at least 1 review, and 2) differences in resident home time 

between ALs with and without online ratings.

METHODS

This study was reviewed and approved by the University of Rochester Institutional Review 

Board.

Data and Sample

We used a previously described method to identify Medicare fee-for-service (FFS) 

beneficiaries residing in ALs, by matching their residential 9-digit zip codes to the zip 

codes of ALs.20 We restricted the sample to residents who entered AL between January and 

December of 2018 (i.e., new residents). We excluded those who were enrolled in Medicare 

Advantage (MA) plans in any month of the study period because their chronic condition 

information and outpatient claims data tend to be incomplete.21 A total of 59,831 residents 

in 12,143 ALs were identified.

On Google, people can search for a place to read and write reviews. To add ratings or 

reviews for a place, users must sign into their Google account. After logging in, they can 

select a certain number of stars (ranging from 1 being the worst to 5 being the best), and 

have the option to write details about their experience. Importantly, all reviews are public, 

and users are unable to add anonymous reviews. To ensure that the reviews are authentic and 

useful, Google uses an automated detection system to remove inappropriate content, which 

is either removed automatically or flagged for further manual review.22 In addition to the 

individual ratings, Google also shows an average rating of all historical ratings for the place.
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AL online review data were obtained using Google Maps Application Programming 

Interface (API) and a commercial website Outscraper.23 Using the list of ALs where 

Medicare beneficiaries resided, we obtained Google reviews posted between January 1, 

2013, and December 31, 2017. Among the 12,143 ALs included in the study cohort, 7,250 

communities were rated during the study period (~60%).

To construct the outcome variable, home time, we followed residents for 365 days following 

AL admission. We identified their hospital stays from the Medicare Provider and Review 

(MedPAR), nursing home stays from the Minimum Data Set 3.0 (MDS), emergency room 

(ER) stays from outpatient claims, and institutional hospice stays from hospice claims. 

Residents’ characteristics, e.g., socio-demographics and chronic conditions, were obtained 

from the Medicare Beneficiary Summary File (MBSF). AL location (urban/rural) and bed 

size information were obtained from the national directory of AL communities.20

Dependent Variables

Home time was the main outcome of interest and was defined as the percentage of time 

spent at “home” (i.e., outside of institutional settings, including ER, hospital, nursing home, 

and inpatient hospice) per day being alive in the year following AL admission. Home time 

was constructed this way to account for residents who died in the year of AL admission. 

To calculate home time, we counted the number of days alive (365 – days in death) 

and the number of days spent in hospitals, ER, nursing homes, and institutional hospice. 

We then subtracted the number of days spent in the aforementioned settings from the 

number of days alive to obtain the number of days at home. In calculating home time, the 

numerator was the number of days at home and the denominator was the number of days 

alive (Home   time =   days   at   ℎome
365 − days   in   deatℎ   × 100). Therefore, home time ranges from 0% 

(spending all days alive in healthcare institutions) to 100% (spending all days alive at home). 

We constructed similar measures for each of the care settings as our secondary outcomes of 

interest, including the percentage of days alive in ER, hospital, nursing home, and inpatient 

hospice.

Independent Variables

Our main explanatory variables of interest were AL average rating score (1–5, a higher score 

indicating more positive review) and rating status (no-rating, low-rating, and high-rating). 
For ALs with at least 1 review, we calculated the mean rating scores between 2013 and 

2017. The rating score was constructed this way because the goal was to examine whether 

existing reviews (reviews that were available at the time of AL admission) were predictive 

of future outcomes (i.e., home time for residents who entered ALs in 2018). The forward-

looking outcome variables and the backward-looking explanatory variables help to mitigate 

the potential bias arising from simultaneity.10

AL review status was defined as a categorical variable with 3 levels: no-rating, low-rating 
(average rating score below the median score of 4.4), and high-rating (average rating score 

above the median). This 3-level categorical variable allowed us to not only test the difference 

in performance for ALs without and with ratings, but also for ALs with low and high rating 

scores.

Mao et al. Page 4

J Am Geriatr Soc. Author manuscript; available in PMC 2024 May 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Statistical Analysis

Analyses were performed at the resident level. Descriptive statistics of resident 

characteristics were conducted by the rating status of the AL community where they resided.

Multiple linear regression models were used to examine the associations between average 

online ratings and resident home time and time spent in other settings. To account for 

resident-level risks, we adjusted each model for resident age, sex, race and ethnicity, 

Medicare-Medicaid dually eligible status at AL admission, the presence of chronic 

conditions such as Alzheimer’s disease or other dementia (ADRD) and heart failure, the 

total number of chronic conditions (see full list of chronic conditions in Table 1), and 

whether the resident died in the year following AL admission (as a proxy for unmeasured 

health status). We also adjusted the AL location (rural/urban) and size (number of beds>=25 

or not) as these variables are likely to relate to the availability and range of services provided 

in ALs. Because prior studies have suggested that state-level factors such as regulations 

may impact resident outcomes and care utilization,24,25 we included state fixed effects in 

the regression models to adjust for state-level differences. Standard errors were clustered at 

the AL level. As a robustness check, we included AL random effects in addition to resident 

characteristics, AL characteristics, and state fixed effects. Analyses were conducted using 

Stata version 17 (Stata Corp LP, College Station, Texas).

To assess whether residents in ALs without ratings had worse outcomes, we first used 

propensity score weighting to balance the distribution of resident and AL characteristics 

across AL categories (no-rating, low-rating, and high-rating). Resident characteristics 

include age, sex, race and ethnicity, dual eligibility, and health conditions. AL characteristics 

include the location and size of the AL. We then used doubly robust regression models with 

state dummies to examine the difference in resident outcomes for residents in ALs with 

no-rating, low-rating, and high-rating. Estimation of propensity score was conducted using 

the R package Toolkit for Weighting and Analysis of Nonequivalent Groups (TWANG).26 

A separate R package, the survey package was then used to perform the outcome analyses 

using weights.27

Sensitivity Analysis

Reviews Fraud—Providers’ incentive to manipulate online reviews can lead to biased 

ratings and impede review usefulness.28 Although Google uses the automated detection 

system and manual review to remove inappropriate content considered to be fake reviews 

and spam, one may still be concerned that undetected fake reviews can dilute the true 

quality information and therefore weaken the results. To address this concern, we made 

an extreme assumption that all 5-star reviews were fake and excluded these reviews.7 We 

then re-calculated the average ratings and compared the results with findings from the main 

analyses.

Number of Reviews—Another concern about the review dataset is related to the limited 

number of reviews that ALs received over the study period, where one extreme review can 

heavily skew the average rating of reviews. On average, ALs in the study sample received 4 

reviews (SD 5.6). Quality information of ALs with a small number of reviews may be more 
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prone to bias and including those ALs in the analyses may lead to unreliable estimation. To 

gain some insights on this issue, we re-estimated the models on the subsample of ALs with 

at least 5 reviews.

RESULTS

Sample Characteristics

The study sample included 59,831 residents in 12,143 ALs. Overall, 40.3% of ALs did not 

receive any reviews (no-rating), 30.6% were low-rating ALs, and 29.1% were high-rating 
ALs. Figure 1 shows that for ALs with at least 1 review, the distribution of mean ratings was 

skewed, with the majority receiving relatively high ratings (e.g., above 4).

Table 1 presents sample characteristics by AL rating status. Without considering any 

adjustments, residents in high-rating ALs had longer home time (94.7%), whereas, in no-
rating ALs and low-rating ALs, residents spent 93.4% to 93.9% of their time at home. 

Residents in high-rating ALs also tended to spend less time in other settings, including ER 

(0.3%), hospitals (1.6%), and nursing homes (3.2%).

Compared to residents in ALs with no-rating and in low-rating ALs, residents in high-rating 
ALs tend to be older (52.1% aged 85 years and older), more likely to be female (64.7%), 

non-Hispanic White (93.4%), less likely to be dually eligible (10.5%), more likely to have 

chronic conditions such as atrial fibrillation (28.8%) and osteoporosis (39%), and less likely 

to have mental illness (15.9%). Compared to ALs with ratings, ALs without ratings tend to 

be smaller (80.4% had <25 beds) and less likely to locate in urban areas (70.3%).

AL Online Rating and Resident Outcomes

Controlling for resident and AL characteristics, and state fixed effects, we found that a 

one-unit increase in average rating is associated with a 0.33 percentage point (pp; 95% CI, 

0.15 to 0.50; P<0.001) increase in home time, a 0.02 (95% CI, −0.03 to −0.01; P<0.01) 

decrease in the percent of time spent in ER, a 0.1 pp (95% CI, −0.16 to −0.04; P<0.001) 

decrease in the percent of time spent in hospital, and a 0.19 (95% CI, −0.33 to −0.04; 

P<0.05) decrease in the percent of time spent in nursing homes (Figure 2). Given that on 

average residents spent 342.9 days at home in the year following AL admission, the 0.33 

pp increase in home time can be translated to 1.1 additional days at home (0.33*342.9/100). 

In the Supplementary Table S1, we present the results with additional adjustment of AL 

random effects. These results are consistent with the main findings.

In the Supplementary Figure S1 we presented the balance diagnostics for propensity score 

estimation. All the standardized differences were below the level of 0.1, suggesting that 

propensity score weighting improved the balance in every pretreatment covariate included in 

the model. Table 2 reports the results from regression models that examined the association 

between AL rating status and residents’ outcomes using the weighted sample, where the 

reference group is residents in ALs without ratings. Compared with the residents in ALs 

without ratings, residents in low-rating ALs spent more time at home (0.15 pp; 95% CI, 

−0.16 to 0.48; P = 0.34), although the difference is not statistically significant. Residents 

in low-rating ALs also spent less time in ER (−0.03 pp; 95% CI, −0.04 to −0.01; P<0.01) 
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compared with residents in no-rating ALs. Residing in high-rating ALs was associated with 

more time at home (0.64 pp, or 2.2 additional days; 95% CI, 0.31 to 0.97; P<0.001), less 

time in ER (−0.03 pp, 95% CI, −0.05 to −0.02; P<0.001), hospital (−0.16 pp, 95% CI, −0.26 

to −0.06; P<0.01), and nursing home (0.43 pp, 95% CI, −0.71 to −0.15; P<0.01).

Sensitivity Analyses

After removing all 5-star reviews and recalculating the average rating, we found that a 

one-unit increase in AL’s rating score was associated with a 0.23 pp (95% CI, 0.08 to 0.39; 

P<0.01) increase in home time (Supplementary Table S2), which is smaller than the results 

in the main finding (0.35 pp). This smaller yet significant coefficient suggests that even if 

there were some fake reviews, online reviews are still informative about AL quality.

When restricted to ALs with at least 5 reviews, we found that the relationship between 

AL average rating score and resident home time was still positive and significant 

(Supplementary Table S3). The estimated coefficient was larger than the main finding (0.56 

pp vs. 0.33 pp), suggesting that the quality difference among ALs in the new sample is likely 

to be larger than in the main analyses.

DISCUSSION

We found that the residents of ALs with higher online ratings had significantly longer 

home time. On average, a one-unit increase in rating was associated with more than one 

additional day spent at home. Furthermore, we found that residing in high-rating ALs versus 

no-rating ALs was associated with 2.2 additional days at home, suggesting that no-rating 
ALs performed worse than high-rating ALs. The practical importance of the extra 1.1 to 

2.2 days spent at home may vary from person to person. Some may argue that the effect 

size of these result is not very large. However, given the importance of being free from 

institutionalized settings, any time away from these settings is likely to be valued by older 

adults. Moreover, the combined effect of “institution free” days on the healthcare system is 

not trivial.

A number of prior studies have explored the association between online ratings and quality 

of care, although not in ALs. Most relevant to our study are those conducted in nursing 

homes. Johari et al., examined the association between online ratings and conventional 

NHC ratings and reported a weak correlation.29 Li et al., found that social media ratings of 

nursing homes were significantly correlated with and predictive of NHC quality measures.5 

However, neither study examined the direct association between online ratings and resident-

centered outcomes. Our study fills this gap in the literature by exploring the association 

between online ratings and resident home time. The positive and statistically significant 

association between online AL ratings and home time suggests that online ratings may be an 

important source for stakeholders to gain insights into the quality of care from residents’ 

perspective. However, it is important to note that information from online AL ratings 

should not replace, but rather complement conventional measures of resident experience 

(e.g., obtained by surveys) because online rating systems have their own limitations.30 For 

example, online ratings are not risk-adjusted and can be impacted by factors other than the 

quality of care (e.g., accessibility).31
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Our finding that no-review signals poor quality is consistent with the results from a 

prior study in which the authors reported that primary care physicians (PCPs) with low 

perceived quality are less likely to be rated online.32 Our finding, however, is different from 

another study that reported (using RateMDs platform) that while no-rating surgeons deliver 

better patient outcomes than low-rating surgeons, they perform no worse than high-rating 
surgeons.7 There are several possible reasons for these inconsistencies. One may be the 

different feedback mechanisms used by Google and RateMDs. Using a large data set of 

online reviews obtained from eBay, Dellarocas and Wood found that dissatisfied customers 

are less willing to provide feedback after they receive poor products or services, which is 

likely due to the fear of being “retaliated” because reviews are not anonymous.33 Similar 

phenomena may also exist in online healthcare ratings. Unlike Google where the users 

must log in to write a review and therefore the review is linked to their Google profile 

that may include name and pictures, RateMDs users may write reviews without an account 

and reviews are anonymous. It is also possible that social interactions cause patients to 

feel empathy towards providers and make them more likely to omit negative feedback 

online, even if they had bad experiences.34,35 Unlike settings such as AL or primary care 

where customers and providers often have frequent social interactions, as noted by Lu 

and Rui in their paper,7 patients may only see cardiac surgeons once or twice in their 

life and therefore are less likely to feel awkward to report negative experience online. 

Hence, in settings where the interactions are less common (e.g., surgeons), absence of 

reviews may simply reflect the lack of willingness to provide feedback online. However, 

in settings where the customers have frequent interactions with providers (e.g., ALs and 

PCPs), absence of reviews may actually signal quality. Lastly, the potential resident selection 

may also impact the probability of providers being rated online. In Lu and Rui’s paper, 

the authors focus on patients who arrived at hospitals through ER and therefore the surgeon-

patient assignment was likely to be random. In the present study, although propensity score 

weighting was used to mitigate the selection bias, systematic differences may still exist 

because of possible non-random provider-resident assignment. If observably poor-quality 

AL communities disproportionately attract residents who are less able to leave reviews, this 

could cause differences in the observed patterns.

Our findings on online AL reviews have some practical implications for customers, AL 

providers, and policymakers. AL’s online reviews may signal quality of care and customers 

may use such information in searching for AL care. AL providers who seek to improve 

the care they provide, especially those with lower quality, may want to learn from online 

reviews and find areas for improvement. Lastly, because currently there are no mandatory 

reporting requirements for AL communities, online reviews may be a valuable source for 

policymakers to gain some insights into the care provided in ALs as it is reported by the 

consumers. In addition, efforts to make online reviews more accessible may help potential 

consumers to make more informed decisions in their AL selection.

Limitations

There are a few limitations of this study. First, we focused on Medicare FFS beneficiaries 

residing in AL communities, and the results might not be generalizable to AL residents 

who participated in MA plans. Second, the possible selection bias could lead to systematic 

Mao et al. Page 8

J Am Geriatr Soc. Author manuscript; available in PMC 2024 May 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



differences among residents across different AL categories. Selection bias can originate 

from both the AL community and residents. Customers with better financial and cognitive 

capacities may be more likely to check online ratings and make selections based on that 

search, and those residents may be in better overall health. Alternatively, AL communities 

with better quality are likely to attract more residents allowing them to cherry-pick residents 

who have better health and therefore need less care. Third, it should be noted that our 

analyses were based on reviews from Google, and the results may not be extrapolated to 

other online review platforms that use different feedback mechanisms. This is because the 

design of the feedback systems (e.g., anonymous or not) may affect customers’ reviewing 

behavior and therefore the study conclusions. Additional validation studies using data from 

other platforms may be helpful. Finally, because online ratings have not been validated it is 

possible they do not accurately reflect the views of all AL residents and their families.

CONCLUSIONS

In this study, we examined the association between online AL ratings and a patient-centered 

outcome, home time. We found a significant positive association between online rating and 

resident home time and that no-rating signals worse quality. Our results suggest that online 

reviews may be a valuable source for obtaining information on AL care.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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IMPACT STATEMENT

We certify that this work is novel. This is the first study in the United States that used 

national data to assess the association between assisted living (AL) online ratings and 

residents’ home time, a patient-centered outcome. We found that each one-unit increase 

in the AL’s average online rating (ranging from 1 to 5) was associated with an increase in 

residents’ risk-adjusted home time by 0.33 percentage points (pp; P<0.001; or 1.1 days). 

Furthermore, compared with residents in ALs without ratings, residents in high-rated 

ALs (average rating >=4.4) had a 0.64 pp (P<0.001; or 2.2 days) increase in home 

time. Our findings have some practical implications for customers, AL providers, and 

policymakers.
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Key Points

• In this observational study that included 59,831 residents in 12,143 ALs, 

we found that higher online rating scores were positively associated with 

residents’ home time, while the absence of ratings was associated with 

reduced home time.

Why does this paper matter?

It remains unknown in the existing literature whether AL’s online reviews are associated 

with resident outcomes. Findings from this study suggest that AL’s online reviews may 

signal quality of care issues, offering consumers information to make more informed 

decisions in their AL selection.
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Figure 1. 
The distribution of AL average rating
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Figure 2. 
Associations of AL average rating score with resident home time and time in ER, hospital, 

nursing home, and hospice in the year following AL admission. Models adjusted for resident 

age, sex, dual status, and chronic conditions. AL location (urban/rural), AL size, and state 

fixed effects were included in all models. Standard errors were clustered at the AL level. The 

vertical lines show the robust 95% CI.

Abbreviations: AL, assisted living; ER, emergency room.
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Table 1.

Sample characteristics by AL rating status

No-rating AL Low-rating AL (rating 
<4.4)

High-rating AL (rating 
>=4.4) Total

Sample Characteristics (%) N=16,691 N=22,707 N=20,433 N=59,831

Outcome measures, mean (SD)

 Percent of days alive at home 93.4 (15.7) 93.9 (14.7) 94.7 (13.4) 94.0 (14.6)

 Percent of days alive in ER 0.4 (1.0) 0.4 (0.9) 0.3 (0.8) 0.4 (0.9)

 Percent of days alive in hospital 1.9 (5.3) 1.8 (5.0) 1.6 (4.4) 1.8 (4.9)

 Percent of days alive in nursing home 4.1 (13.4) 3.7 (12.1) 3.2 (11.2) 3.6 (12.2)

 Percent of days alive in hospice 0.2 (2.5) 0.2 (2.8) 0.2 (2.4) 0.2 (2.6)

Resident characteristics

 Age, mean (SD) 78.3 (13.7) 81.7 (10.9) 82.9 (9.9) 81.2 (11.6)

  <65 13.1 6.4 4.4 7.6

  65–74 19.2 14.4 11.9 14.9

  75–84 27.2 31.1 31.6 30.2

  85+ 40.5 48.1 52.1 47.3

 Female 60.8 62.8 64.7 62.9

 Race

  Non-Hispanic White 86.1 90.9 93.4 90.4

  Non-Hispanic Black 6.6 4.7 2.8 4.6

  Hispanic 3.8 2.3 1.5 2.4

  Other Race 3.6 2.2 2.2 2.6

 Dually eligible 26.3 15.9 10.5 17

 Number of Chronic Conditions

  <=10 32.6 28 28.9 29.6

  11–19 50.9 55.7 56.8 54.7

  >=20 16.5 16.3 14.3 15.7

 Chronic conditions

  Alzheimer’s Disease and Related Dementias 37.7 40.3 39.6 39.3

  Acute Myocardial Infarction 7.4 7.5 7.8 7.6

  Atrial Fibrillation 24 28.1 28.8 27.2

  Chronic Kidney Disease 45.9 48.8 48.6 47.9

  Chronic Obstructive Pulmonary Disease 36.3 37.5 36.3 36.8

  Heart Failure 38.7 42.1 41.5 40.9

  Diabetes 40 42.5 39.5 40.8

  Ischemic Heart Disease 56.6 62.7 62.3 60.8

  Osteoporosis 31.5 37.6 39 36.4

  Rheumatoid Arthritis/Osteoarthritis 68.5 75.2 76.9 73.9

  Mobility Impairments 10 10.3 9.5 9.9

  Obesity 27 26.2 25.2 26.1

  Cancer 
a

18.3 21.7 22.3 21
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No-rating AL Low-rating AL (rating 
<4.4)

High-rating AL (rating 
>=4.4) Total

Sample Characteristics (%) N=16,691 N=22,707 N=20,433 N=59,831

  Anxiety/Depression 61.8 62.4 61 61.8

  Mental Illness 
b

24.3 19.3 15.9 19.5

  Hip/Pelvic Fracture 2.8 3.1 3.3 3.1

  Stroke/Transient Ischemic Attack 9.3 10.1 9.7 9.7

  Pressure Ulcers and Chronic Ulcers 11.7 13 12.1 12.3

  Drug Use Disorder 11.4 8.8 7 8.9

 Decedent 11.2 12.3 12.8 12.2

AL characteristics

 Large AL (number of beds >= 25) 80.4 96.2 94.9 91.3

 AL location

  Urban 70.3 87.1 83.2 81.1

  Large rural 9.7 5.5 7.9 7.5

  Small rural 10.5 2.3 3.8 5.1

  Missing 9.5 5 5.1 6.3

Abbreviations: AL, assisted living; ER, emergency room.

a
Cancer includes breast cancer, colorectal cancer, endometrial cancer, lung cancer, and prostate cancer.

b
Mental illness includes bipolar disorders, personality disorders, schizophrenia, and schizophrenia and other psychotic disorders
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Table 2.

Associations of AL rating status with resident home time and time in ER, hospital, nursing home, and hospice 

in the year following AL admission

Percentage point change in the share of days alive in

Rating
(ref: No-rating AL) Home ER Hospital Nursing home Hospice

Low-rating AL
(rating <4.4)

0.15 −0.03 ** −0.05 −0.12 0.04

(−0.16 to 0.48) (−0.04 to −0.01) (−0.15 to 0.06) (−0.39 to 0.15) (−0.02 to 0.09)

High-rating AL
(rating >=4.4)

0.64 *** −0.03 *** −0.16 ** −0.43 ** −0.02

(0.31 to 0.97) (−0.05 to −0.02) (−0.26 to −0.06) (−0.71 to −0.15) (−0.07 to 0.04)

Observations 59,831 59,831 59,831 59,831 59,831

State fixed effects Y Y Y Y Y

Abbreviations: AL, assisted living; ER, emergency room.

Results were obtained from regressions based on propensity score weighted sample and adjustment for state fixed effects. Robust 95% CI shown in 
parentheses below estimates.

***
P<0.001

**
P<0.01

*
P<0.05
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