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Abstract

We use resident-level assessment data from Connecticut nursing homes to quantify the effects of
the COVID-19 pandemic on nursing home resident well-being. These analyses highlight
tradeoffs between the strictest possible measures to limit the spread of the virus and protecting
the physical and emotional well-being of residents. We find that nursing home resident outcomes
worsened on a broad array of measures. For example, the prevalence of depressive symptoms
increased by 15 percent and the share of residents with unplanned substantial weigh loss
increased by 150 percent. Our findings suggest that loneliness and isolation play an important
role, potentially stemming from general trends of reductions in direct care provision (discussed
below) or from policies that restricted visitors. While unplanned substantial weight loss was
greatest for those who contracted COVID-19, residents who did not also physically deteriorated.
Episodes of incontinence, a physical manifestation, also increased. These analyses show that the
pandemic had substantial impacts on nursing home residents beyond what can be quantified by
cases and deaths, adversely affecting the physical and emotional well-being of residents.
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The SARS-CoV-2 (COVID-19) pandemic severely impacted nursing home residents.
Despite representing only about one percent of the total population in the United States, COVID-
19 deaths in nursing homes make up nearly 40 percent of total COVID-19 deaths. On March 13,
2020, with cases spreading rapidly in these congregate care settings, the Centers for Medicare &
Medicaid Services directed nursing homes to limit all visitors, including non-essential workers.
These policies were necessary because of the greater risk of complications and death in these
congregate settings.! They also gave nursing homes a chance to accumulate personal protective
equipment (PPE) to help make interactions with staff less risky. Some nursing homes also
experienced other complicating factors, such as staff absences due to illness or fear of the virus,
which may have further limited the level of social interaction and attention from staff to which
residents were accustomed.??

Yet focusing only on cases and deaths, as is often the case with statistics related to the
pandemic, does not capture the full impact of the pandemic on nursing home residents. Nursing
home residents, like all people, may have also experienced loneliness, isolation, and physical
deterioration stemming from measures intended to reduce the spread of COVID-19.%° Clearly,
reducing the spread of the virus, and thus deaths, is an essential policy goal. However, these
additional costs cannot simply be overlooked—any carefully thought-out policy must weigh both
the benefits and the costs. For example, in the debate around opening schools, the costs of lost
educational opportunities for children due to remote learning, and the way those lost
opportunities may cumulate as students who fall behind struggle to catch up, are an important
consideration.

Similarly, in nursing homes, it is essential to understand and quantify how the pandemic
affected well-being among all residents, not just those who contracted the virus. Because of the
disruption to routines and the limited interaction during the pandemic, nursing home residents
may have experienced adverse effects even beyond the direct effects of the virus.® The potential
reduction in direct care from family members, visitors, and staff may have also impacted
residents’ well-being. Policies that restricted visitors and limited resident movement and social
interactions likely prevented the virus from spreading further and bought nursing homes and
states time to procure sufficient PPE and increase testing capacity. Yet these policies also may
have costs. Without face-to-face interactions, many nursing home residents struggle to remain
engaged with others.® Social isolation and loneliness among older adults have been identified as
serious public health concerns that are associated with poor health outcomes, such as depression
and cognitive decline as well as physical morbidity and mortality.’

In this paper, we use resident-level assessment data from 224 nursing homes in
Connecticut to summarize the effects of the pandemic on nursing home resident well-being.
These analyses indicate that COVID-19 cases and deaths alone do not capture the full impact of
the pandemic on residents’ well-being. Changes in well-being could be the direct result of the
pandemic, as well as the indirect result of a variety of causes. These indirect factors include fears
associated with the virus or grief from losing friends and loved ones; changes in care practices
such as declines in the provision of therapy; and policies put in place to limit the spread of the
virus, such as restricting residents to their room and limiting visitation, which increased isolation



of nursing home residents. Very little research to date has quantified the way that the pandemic
has affected people’s well-being.8°

We consider several different measures that are important to capturing physical,
psychosocial, and emotional well-being. The direct effects of being sick with COVID-19 could
affect several of these measures. However, these measures may also capture impacts stemming
from isolation and changes in direct care. The measures include the presence of any depressive
symptoms, as well as rates of unplanned substantial weight loss, which can come from a variety
of causes but generally indicates physical deterioration.®

METHODS

We used the Long-Term Care Minimum Data Set (MDS) assessments for nursing home
residents across all nursing homes in Connecticut. For each year between 2017 and 2020, we
limited data to only include people residing in a nursing home on March 9 of that year to
counteract selection bias. We only included long-stay residents, who must have lived in the
nursing home for at least 100 days as of March 9. We then used an event study framework to
assess how the pandemic affected nursing home resident well-being. In 2020, we compared
average outcomes for people observed in each week to average outcomes observed the week of
March 10, the omitted period. To control for general cyclical trends, we then differenced off a
“placebo” event study analysis averaged across 2017, 2018, and 2019; for long-stay nursing
home residents on March 9 of 2017, 2018, and 2019, we computed the same event study
framework and differenced off the “impact” in those years where there was no pandemic. We
also controlled for differences in resident characteristics, both through direct regression controls
and through weighting. Together, these help to control for potential selection biases, though
some bias may remain, as discussed below.

The total study sample included 29,097 unique people who were long-stay residents of a
nursing home as of March 9 in any of the years from 2017 to 2020. Each person can potentially
be present in all four years of the sample if they resided in the nursing home as of March 9 of
each year and had lived in the home for at least three months at that time. Outcomes for
individuals are non-overlapping because outcomes were measured only through July 31 of each
calendar year. These residents came from 224 unique nursing homes. In each year, the unique
number of people present in the nursing home as of March 9 was nearly identical, ranging from a
low of 14,510 in 2020 to a high of 15,210 in 2017.

We considered six primary outcome measures: (1) a binary variable for having any
depressive symptoms, (2) a binary variable for having unplanned substantial weight loss, (3) a
binary variable for having a severe pressure ulcer, (4) a binary variable for having any episode of
incontinence, (5) the cognitive functioning scale,** and (6) the activities of daily living score.?
For those residents in a nursing home in Connecticut on March 9, 2020, we measured these
outcomes in all subsequent regular assessments (excluding entry and discharge, as well as
significant changes or corrections) in MDS data through July 31, 2020. We grouped these
assessments by the week of the observation date. A person had any depressive symptoms if their
score on the Patient Health Questionnaire (PHQ)-9 was greater than zero. The score was based
on the resident’s self-assessment where possible, but in some instances, a PHQ-9 score was
based on a staff observation. A person had unplanned substantial weight loss if he or she lost



more than 5 percent of her weight in the past month (or more than 10 percent in the past six
months). The cognitive functioning scale ranged from 0 to 6, with a higher score indicating a
more severe impairment. The activities of daily living scale ranged from 0 to 16, with a higher
score indicating that the resident required more functional assistance or support.

Statistical analysis

We analyzed changes in well-being from resident assessments over time to measure the
effects of the COVID-19 pandemic. Our analysis used an event study framework by measuring
the average difference in outcomes for people observed in each week relative to the week of
March 10, the baseline period just before COVID-19 began to affect nursing homes in
Connecticut. To the extent that the pandemic was an important factor in patterns in outcomes, we
would expect to find changes grow over time, likely peaking sometime in mid-April to early
May to correspond with the peak of the pandemic in Connecticut during our study period.

Though this analysis measured the change in well-being over time, various types of
selection bias threaten the interpretation that the changes in well-being are the causal impact of
the pandemic. For example, people exited the nursing home over time for a variety of reasons,
such as death or no longer requiring care. The residents who remained for long periods of time
may inherently differ from those who exited, which could affect outcomes. We controlled for
this type of selection bias threat by using a similar event study approach for 2017 to 2019, and
then differencing off the placebo “impact” in those years. We limited the sample in those years
to people in the facility on March 9 and measured differences in the average outcomes for each
week relative to the week of March 10. By differencing this from the observed trends for 2020,
we estimated something akin to a “differences-in-event studies”, or a combination of a
difference-in-differences and event study framework. This controlled for the way that residents’
well-being was likely to deteriorate over time, both due to general aging as well as to changes in
the composition of the sample.

For each outcome, we also re-weighted residents in each week to ensure that that average
characteristics of observed residents matched the average composition of residents observed in
the week of March 10. To do this, we used entropy balancing.!® This process balances covariates
to ensure two groups exactly match on a broad array of characteristics. We matched on residents’
age, gender, race/ethnicity, active diagnoses, and the value for the well-being outcome observed
in the period most recently preceding March 9, 2020. We also directly controlled for these
characteristics in our regression.

The analysis was therefore based on a linear regression model considering outcomes
measured for each individual in a given week and year. All people with regular assessments in
2017 to 2020 were pooled together in the regression. We estimated the average difference in
outcomes relative to those observed in the week of March 10, controlling for the same difference
observed in 2017 to 2019. The model is therefore similar to a difference-in-differences
specification. Estimates in the weeks before March 10 indicate whether there were any pre-
trends. We included the same covariates in the model as those that were used as matching
characteristics using entropy balancing. Additionally, we included nursing home fixed effects to
flexibly control for any fixed facility characteristics, such as the type of residents they serve and
quality ratings. Standard errors were clustered at the nursing home level.



RESULTS

Our sample included a total of 29,097 long-stay nursing home residents in 224
Connecticut nursing homes from 2017 to 2020. Of these, 14,510 were living in the nursing home
in 2020 (Table 1). Characteristics of residents were mostly similar across all four years. For
those present in 2020, the average resident was 80 years old. About 82 percent were non-
Hispanic White, and 33 percent were male. Residents had a variety of health conditions; the most
common were heart or circulation diagnoses (50.2 percent), psychiatric diagnoses or mood
disorders (38.8 percent), neurological diagnoses (33.7 percent), and metabolic diagnoses (27.1
percent). Among long-stay nursing home residents in the home in March 2020, nearly 40 percent
contracted COVID-19 and more than 10 percent died from COVID-19 by the end of July 2020.

The share of residents remaining in the nursing home decreased over time in each year,
though the decrease was differentially larger in 2020 (Figure 1). The patterns through mid-April
were nearly identical across all four years. However, by the end of July in 2017, 2018, and 2019,
about 78 percent of residents remained, whereas at the end of July 2020 only 64 percent of
residents remained. Though this pattern could bias our findings, the characteristics of remaining
residents did not differ across years (Supplemental Figure 1). We estimated our primary
regression model discussed earlier (excluding the weighting and controls) using age, gender,
race/ethnicity, and several medical conditions as outcomes. We found no significant differential
changes in characteristics for the 2020 cohort, suggesting that, though the number of residents
decreased in 2020, there were no systematic patterns likely to introduce selection bias. Further,
our primary regression model used weights to mechanically equate the characteristics of
residents in all weeks.

Descriptive trends in nursing home outcomes suggest that the pandemic led to a
differential increase in the prevalence of any depressive symptoms, unplanned substantial weight
loss, and incontinence, as well as worsened cognitive functioning as measured by the Cognitive
Function Scale (Supplemental Figure 2). The figure shows average outcomes for residents with
regular assessments observed in each week, among the set of people present in the nursing home
as of March 9. The trends for 2020 were noticeably different than the trend for 2019 for several
of these outcomes. Our formal regression model, discussed below, provides the most
comprehensive rigorous evidence of the estimated impact of the pandemic on well-being.

Shortly after the pandemic peaked in Connecticut in April, the percentage of long-stay
nursing home residents with any depressive symptoms increased by about 6 percentage points
relative to the percentage before the epidemic in early March (Figure 2, Panel A). Before the
outbreak, about 45 percent of residents experienced any depressive symptoms. The statistically
significant increase of 6 percentage points in mid-April to mid-May therefore represents a
relative increase of 15 percent. The percentage of residents with depressive symptoms started to
decline in mid-May, both after the peak of the pandemic and when Connecticut started to allow
visitors again in an outdoor setting.

Nursing home residents also experienced physical deterioration, with large, statistically
significant increases in unplanned substantial weight loss (Figure 2, Panel B). Substantial
unplanned weight loss is associated with an increased risk of hospitalizations and death.*
Weight loss started to slowly increase in mid-April—the height of the pandemic. Each week in



June and July, the 6 percentage point increase in the share experiencing substantial weight loss
represented a 150 percent increase relative to the beginning of March (and relative to the average
from 2017 to 2019).

Cognitive function scores also indicated temporary but meaningful deterioration of
resident functioning (Figure 2, Panel D).** In mid-April, the average cognitive function score
spiked by 0.11 points, a statistically significant 5 percent increase relative to the average of 2.31
points observed in early March. This timing nearly exactly corresponded to the peak of the
pandemic. In subsequent weeks, the increases in the cognitive function score slowly waned, until
the scores were no longer significantly different from before the pandemic by mid-May.

Residents also experienced a significant increase in episodes of incontinence (Figure 2,
Panel F). Similar to the patterns observed for other outcomes, impacts were statistically
significant in the period from mid-April to late May. The increase of nearly 4 percentage points
represented a 6 percent increase relative to the approximately 65 percent of nursing home
residents with incontinence in early March (or relative to the similar share with incontinence on
average from 2017 to 2019).

Several outcomes did not seem to be affected by the pandemic. We found no significant
impacts on severe pressure ulcers or on the activities of daily living score, which captures
resident functioning (Figure 2, Panels D and E). We also examined several other outcomes (not
pictured), such as having a recent fall or urinary tract infection, or taking anti-psychotic or anti-
anxiety medication. These outcomes did not show significant changes.

As a robustness check, we also estimated all results including short-stay residents (those
who had been in the nursing home for less than 100 days as of March 9, 2020). Results were
essentially the same, with findings available upon request. Though understanding well-being
among short-stay residents is important, the fact that they were likely to leave the facility more
quickly and might have exacerbated differential trends stemming from the pandemic makes it
easier to interpret the findings with only long-stay residents. However, well-being declined for
short-stay residents as well when we conducted a similar analysis on that population.

Changes in outcomes likely reflect both the direct effects of COVID-19 among those who
contracted it and indirect effects on those who did not become infected. For example, about 10
percent of residents who contracted COVID-19 observed each week experienced unplanned
substantial weight loss from the last week of May to the end of July (Figure 3, Panel B). Though
the percentage of residents with unplanned weight loss was lower for those who did not become
infected—about 7.5 percent each week over the same period—it still meaningfully increased
relative to the 4 percent baseline. Patterns for other outcomes were less substantial, though they
also had noticeable differences between those who did and did not contract COVID-19 in the
pre-pandemic period.

DISCUSSION

Our findings show that the pandemic had substantial impacts on nursing home residents
beyond what can be quantified by cases and deaths. On several measures—such as rates of
depression, incidence of substantial unplanned weight loss, cognitive functioning, and



incontinence—nursing home resident outcomes worsened. The timing of these changes
corresponded to the timing of the evolution of the pandemic.

The pattern of the results suggests that isolation, potentially stemming from general
trends of reductions in direct care provision (discussed below) or from policies that restricted
visitors, contributes to the reductions in resident well-being. We found that even residents who
did not contract COVID-19 experienced some physical deterioration, indicating that even those
who did not get sick were affected. Additionally, our finding of increases in incontinence, a
physical manifestation, suggests that something beyond just fear and despair must have
contributed to changes in well-being.

The nature of the pandemic required immediate and substantial policy actions, such as
restricting visitors and limiting resident movement within the facility, to limit the number of
fatalities. These policies assisted nursing homes in procuring sufficient PPE for residents and
staff and cohorting residents according to their COVID-19 status. Yet, they may have also been
one contributing factor to the reduction in well-being we found, suggesting that policymakers
need to consider both the costs and benefits of such policies. Previous research has found that,
through targeted interventions, the negative impacts of social isolation can be mitigated.*®

Nursing home administrators and advocacy organizations have cited the effects of
reduced visitation and social interactions in the initial months of the pandemic on resident
outcomes, such as weight loss and failure to thrive.® These observations are consistent with our
findings on outcomes, such as depression and unplanned substantial weight loss, and reflect the
substantial evidence base on the health risks of social isolation and loneliness.’

Nursing homes often faced staffing shortages during the pandemic, which might lead to
an inability to provide the same level of care and attention as usual.?® There is a well-
documented relationship between the level of staffing in nursing homes and the quality of care
received by residents.'® Nursing homes have long struggled to maintain sufficient staffing due to
the low wages and demanding nature of the work. The COVID-19 outbreak may have
exacerbated these challenges.!’” These demands also likely impacted staff availability for direct
care provision. The fear of the virus, negative media coverage of nursing homes, and focus on
hospital staff and resources compounded an already stressful situation for nursing home staff
who were overburdened given staff shortages and new responsibilities to address COVID-19
protocols. $81° These challenges contributed to the crisis situation in many nursing homes.
Additionally, limitations on visitors meant that family members and other unpaid caregivers,
who normally provide important supplemental care to nursing home residents, could no longer
fulfill that role. Consistent with a reduction in direct care provision, we found that the incidence
of incontinence increased during the height of the pandemic in Connecticut.

One important limitation to our findings is the potential for selection bias. Selection bias
in the MDS data could be an important factor for individual-level outcomes, both in terms of
who got sick and in terms of well-being. Residents are supposed to be assessed upon admission,
upon discharge, every three months, and if there is a significant change in status. Though we
excluded admission, discharge, and significant change assessments, the pandemic could still
have influenced who is included in these resident assessments data in a variety of ways. First, we
found more people exited the facility than in a typical year, potentially to avoid exposure to



COVID-19. Additionally, more than 10 percent of residents living in a nursing home on March
9, 2020 died from COVID-19. Those who died likely would have experienced decreases in
physical and mental well-being before their death, but they are not observed in the data. Thus,
these analyses may underestimate the total impact of the pandemic on residents’ well-being.
Second, residents may be more likely to have a significant change in their status, particularly if
they became infected with COVID-19. Third, staff may have had limited time to complete
regular resident assessments because they needed to focus all energies on controlling the
outbreak to the extent possible. However, less than 1 percent of regular ongoing assessments
were delayed (occurred after more than 95 days) both in 2020 and in previous years.

CONCLUSIONS AND IMPLICATIONS

The well-being of nursing home residents declined as a result of the pandemic, in ways
beyond the direct effects of COVID-19. Our analysis only covers the first four months of the
pandemic; future research could assess how the pandemic impacted well-being over the longer
term, particularly as restrictions remained in place for longer periods. It would be especially
valuable to disentangle some of the potential mechanisms driving the reductions in well-being,
such as fears associated with the virus or grief from losing friends and loved ones; changes in
care practices; and policies put in place to limit the spread of the virus, such as restricting
residents to their room and limiting visitation. Future policy changes to limit the spread of
COVID-19 or other infectious disease outbreaks should consider any additional costs beyond the
direct effects of morbidity and mortality due to COVID-19. Our findings highlight the
importance of being responsive to the recommendations made by the independent Nursing Home
Commission and other stakeholders to put person-centered care at the forefront of any new
guidance for nursing homes to respond to the COVID-19 crisis.®
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Figure 1. Graph demonstrating the attrition of long-stay residents between March 9 and August 31 of
2020, 2019, 2018, and 2017. The January-March 9 time period was used to define our long-stay
study sample for each year.
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Figure 2. The figure uses an event study framework to estimate the impact of the pandemic on
outcomes. Each point represents the impact of the pandemic in that week, relative to an impact of
zero in the week of March 10, 2020, which represents the onset of the pandemic. Mechanically,
this means that each point shows the difference in average outcomes for residents with regular



MDS assessments that week in 2020 relative to outcomes observed in the same week averaged
across 2017-2019, relative to a difference of zero in the week of March 10. For each of the four
years included in the regression, the sample includes long-stay residents of the nursing home
present as of March 9 of that year and had a regular assessment during the given time period.
The points in January and February show pre-trends for the same sample of people. The model
also reweights the sample in each week to ensure observable characteristics are equal in all time
periods, and controls directly for these characteristics. Bars represent the 95 percent confidence
interval accounting for standard errors clustered at the nursing home level, so that statistical
significance is indicated if the bars are wholly above or below the zero line. The Cognitive
Function Scale ranges from 0 to 6, with a higher score indicating a more severe impairment. The
Activities of Daily Living scale ranges from 0 to 16, with a higher score indicating that the resident
requires more functional assistance or support.
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Figure 3. The figure plots average outcomes observed in each week, reporting separately by whether or

not the resident ever tested positive for COVID-19. It only includes long-stay residents of the
nursing home who were present in the facility as of March 9, 2020. The Cognitive Function Scale
ranges from 0 to 6, with a higher score indicating a more severe impairment. The Activities of



Daily Living Scale ranges from 0 to 16, with a higher score indicating that the resident requires
more functional assistance or support.



Table 1. Characteristics of Connecticut nursing home residents at baseline.

2020 residents

COVID-19 Died of

Characteristic 2018 2019 2020 positive COVID-19
Number of people 15,210 14,736 14,665 14,510 5,586 1,599
Age (years) 815 81.1 80.8 80.4 79.3 83.8
Male 30.3 31.4 31.9 32.8 35.4 38.5
Race and ethnicity
Non-Hispanic White 83.8 83.1 82.3 81.5 78.8 80.4
Non-Hispanic Black 9.7 10.0 10.6 11.1 13.0 13.4
Hispanic 5.7 6.0 6.1 6.4 7.3 4.9
Health conditions
Cancer diagnosis 1.9 5.5 5.1 8.1 8.5 9.6
Heart/circulation diagnosis 42.1 49.9 49.6 50.2 52.9 60.4
Gastrointestinal diagnosis 0.2 0.6 0.6 0.5 0.5 0.9
Genitourinary diagnosis 0.8 2.3 2.4 2.5 2.9 5.2
Metabolic diagnosis 19.7 25.6 26.8 27.0 29.0 34.0
Musculoskeletal diagnosis 2.2 5.7 5.2 3.6 4.1 7.1
Neurological diagnosis 29.8 30.7 30.8 33.7 34.2 36.7
Nutritional diagnosis 2.0 2.7 2.7 4.3 4.2 5.0
Psychiatric/mood disorder 34.4 35.1 36.7 38.8 40.8 40.2
Pulmonary diagnosis 0.9 1.2 1.6 21 2.0 2.6
Vision diagnosis 6.5 16.5 15.3 11.3 13.0 23.4
Recent fall 19.9 20.5 20.5 20.1 20.0 23.3
Has catheter 3.2 3.0 3.2 3.1 2.8 2.9
Anti-psychotic medication 141 13.8 14.2 13.6 12.8 13.8
Anti-anxiety medication 18.9 18.1 17.3 16.5 17.2 15.0
Has any depressive symptoms 44.3 40.8 39.2 44.9 42.7 42.6
Unplanned weight loss 4.1 4.0 4.3 4.0 3.8 5.7
Severe pressure ulcer 2.6 2.5 24 2.2 2.0 2.1
Cognitive Function Scale 2.4 2.4 2.3 2.3 2.3 2.6
Activities of Daily Living score 7.1 7.0 6.8 6.7 6.5 7.5
Incontinence 66.1 65.3 65.4 64.7 62.7 73.2

Note: All characteristics are percentages except for age, the Cognitive Function Scale, and the
Activities of Daily Living score. Reports the average characteristics for all people who lived in a nursing
home on March 9 of the given year. Characteristics are measured in the most recent regular assessment
prior to March 9.
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Supplemental Figure 1. The figure uses the same event study framework as the primary impact model,
but shows whether the characteristics of residents who are observed in each week differ over
time. Each point represents the impact of the pandemic on the sample in that week, relative to
those observed in the week of March 10, 2020, which represents the onset of the pandemic.



Mechanically, this means that each point shows the difference in average characteristics for
residents with regular MDS assessments that week in 2020 relative to characteristics observed in
the same week averaged across 2017-2019, relative to a difference of zero in the week of March
10. For each of the four years included in the regression, the sample includes people who lived in
the nursing home on March 9 of that year and includes all subsequent observations through July
31. The points in January and February show pre-trends for the same sample of people. The
model does not reweight or control for any characteristics, unlike the primary impact model. Bars
represent the 95 percent confidence interval accounting for standard errors clustered at the
nursing home level, so that statistical significance at the 95 percent level is indicated if the bars
are wholly above or below the zero line.
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Supplemental Figure 2. The figure shows average outcomes for residents with regular MDS
assessments over time (grouped by week). It includes long-stay residents who were present as of
March 9 of the given year and had a regular assessment during the given time period. The
Cognitive Function Scale ranges from 0 to 6, with a higher score indicating a more severe



impairment. The Activities of Daily Living Scale ranges from 0 to 16, with a higher score indicating
that the resident requires more functional assistance or support.



