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Abstract
OBJECTIVES—Examine the relationship of influenza and activities of daily living (ADL)
decline and other clinical indicators among nursing home (NH) residents.

DESIGN—retrospective, NH aggregated longitudinal study.

SETTING—2,351 NHs in 122 US cities during years 1999–2005.
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PARTICIPANTS—Long-stay (>90 days) NH residents.

MEASUREMENTS—Quarterly, city-level influenza mortality rate, state-level influenza severity.
Quarterly incidence of MDS-derived ADL decline (≥ 4 points), weight loss, new or worsening
pressure ulcers, and infections. Outcome variables chosen as clinical controls: antipsychotic use,
restraint use, persistent pain.

RESULTS—City-level influenza mortality and state-level influenza severity were both associated
with higher rates of large (4 points or more) ADL decline (mortality β=0.20, p<.001; severity
β=0.18, p<.001), weight loss (β=0.19, p<.001; β=0.24, p<.001), worsening pressure ulcers
(β=0.04, p=0.08; β=0.12, p<.001), and infections (β=0.41, p<.001; β=0.47, p<.001), but not with
restraints use, antipsychotic use, or persistent pain. NH influenza vaccination rates were very
weakly associated with our outcomes (e.g. β= −0.009, p=0.03 for ADL decline, β= 0.008, p=0.07
for infections). Compared to the summer quarter of lowest influenza activity, our results for the
other quarters translate to an additional 12,284 NH residents experiencing large ADL decline
annually, 15,168 experiencing significant weight loss, 6,284 new or worsening pressure ulcers,
and 29,753 experiencing infections due to influenza.

CONCLUSION—Our results suggest a substantial and potentially costly impact of influenza on
NH residents. The effect of influenza vaccination on preventing further ADL decline and other
clinical outcomes in NH residents should be studied further.

Keywords
influenza; nursing home; functional decline; ADL; MDS

Introduction
Influenza is an important cause of excess morbidity and mortality which disproportionately
affects elderly people, exacerbates underlying cardiovascular and cerebrovascular
conditions, and can lead to hospitalization and death. Older individuals incur more than 90%
of the estimated 36,000 influenza-related deaths each year,1 and the majority of influenza-
associated hospitalizations due to bacterial infections, pulmonary, cardio- and
cerebrovascular complications. 2–4

Nursing home (NH) residents represent a subset of elderly people particularly vulnerable to
the effects of influenza. Their immune and physiologic senescence, multi-morbidity, and
increased exposure risk through close living quarters and shared caregivers contribute to
their increased susceptibility to disease. 5–9

Studies delineating influenza-related outcomes among NH residents have traditionally
focused on rates of clinician visits, hospitalizations, and deaths from influenza-associated
illness. 10, 11 The latter are usually categorized by the International Classification of
Diseases, Ninth Revision (ICD-9) codes. Although specific, these codes fail to adequately
describe the significant heterogeneity that exists in the clinical presentation and outcomes of
geriatric patients with influenza-related complications. As such, they are insufficiently
sensitive to measure the morbidity and functional loss experienced by different NH residents
diagnosed with the same medical condition.12 An assessment of functional status and other
clinical outcomes, on the other hand, provides additional insight into how residents’ health
status is compromised by influenza, and is a meaningful quality of life indicator for the NH
elderly.

The importance of functional status as both a risk-factor, as well as an outcome of infections
in older adults is well-recognized. 13–15 Instruments measuring specific aspects of functional
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status have already been developed 15. In NH residents, functional status is often described
by the ability to independently perform the basic activities of daily living (ADLs), such as
dressing, eating, toileting, personal hygiene, and ambulation.16 .Other clinical findings, such
as unintentional weight loss, infections, and pressure ulcers have also been associated with
functional decline.17–21

The impact of influenza on ADL decline and other functional status measures in the NH
elderly has not been investigated, however. The objective of this study was to characterize
the relationship between seasonal influenza, measured by city-level influenza mortality rate
and state-level influenza severity, and various markers of functional status in nursing homes,
with particular attention to ADL decline.

METHODS
Study Design and Data Sources

We performed a retrospective, NH facility-aggregated longitudinal study over 6 influenza
seasons, from October 1, 1999 through September 30, 2005, in order to examine the
relationship between the regional prevalence and severity of influenza and the prevalence of
functional decline and other selected measures of clinical outcomes among long-stay NH
residents, defined as those with a NH stay exceeding 90 days. We focused on long-stay NH
residents to insure that we are studying influenza acquired while being a NH resident, and to
exclude short stay admissions for whom functional change outcomes are not measured and
whose other acute conditions leading to their short stay admission could confound an
outcome that affects functional status.

Two main factors determined our cohort and time frame used in the study. The Centers for
Disease Control and Prevention (CDC) collects and publishes online an ongoing weekly
series of data on the total reported number of deaths attributable to influenza in 122 major
U.S. cities. For this reason, we restricted our study to NH residents in NHs located in the
122 U.S. cities monitored by the CDC. The Minimum Data Set (MDS) provides the source
for our outcome measures. Because the number of resident assessments in a NH during a
given week can be small, we decided to conduct the study at the quarterly level, creating
quarterly NH-level outcome measures based on resident-level MDS outcomes reported
during a given quarter, and using quarterly averages of the weekly influenza mortality rate
and of the weekly influenza severity. Quarters were defined as follows: Q1 = (calendar)
weeks 1–13; Q2 = weeks 14–26, Q2 = weeks 27–39, Q4 = weeks 40–52. For inclusion in
our analysis, we required that the NH was a freestanding (not hospital based) facility, and
that it was observed for at least 12 of the 24 quarters in our six influenza seasons (102
facilities were excluded for having less than 12 quarters). The final analysis was carried out
using NH quarter level resident outcomes among 2,351 freestanding NHs in the 122 U.S.
cities monitored by the CDC.

Independent Variables
Our main independent variables were influenza mortality, influenza severity, and NH
influenza vaccination rates. We calculated city-level influenza-related mortality rates using
the CDC weekly reports of pneumonia and influenza (P&I) related deaths of all ages in 122
major US cities (http://cdc.gov/mmwr). These cities are spread across 39 states and the
District of Columbia (Washington DC). Weekly mortality rates were calculated at the city-
level as the number of influenza deaths per 100,000 population (based on the US Census
Bureau data (http://www.census.gov) on annual population for each city).

The CDC also publishes a weekly series of influenza severity data at the state level,
available for all 50 states from calendar week 40 through calendar week 20, the period with
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significant seasonal influenza activity (http://www.cdc.gov/flu/weekly/fluactivitysurv.htm).
The report provides state-level influenza activity on a scale of 1 (no activity) through 5
(widespread). Therefore, influenza severity in our study is interpreted as a marker of
influenza prevalence and activity, not as a marker of clinical disease severity. Prior studies
have shown that influenza mortality correlates closely with influenza activity and
severity. 22, 23 We examined the degree to which this measure of influenza severity adds
information content to the influenza mortality in our NH population.

Finally, the rate of influenza vaccination for each NH facility was obtained from the On-line
Survey & Certification Automated Record (OSCAR), an annual survey that, starting in
1999, reports the number of residents known to have received the influenza immunization
within the prior 12 months (per HCFA-672 Form instructions). Unfortunately, because
vaccination in NHs is typically done once a year during late fall/early winter, and because of
continued admissions and discharges in the facility throughout the year, the month in which
the annual OSCAR survey is done influences the number of residents known to be
vaccinated and reported in the OSCAR survey. For example, the rates in surveys done in the
December through May six month period in any given city are on average 12% higher than
in surveys done June through November in the same facility or city, making it hard to
impute vaccination rates for the facility during the months when they have no OSCAR
survey. For this reason, and taking advantage of the fact that the month of OSCAR survey
reporting is independent of facility characteristics, rather than using facility-level
vaccination rates, we used city-level vaccination rates for a flu season. We calculated these
city-level rates as the average vaccination rate among all NHs in that city that have an
OSCAR survey during the December through May months, a period when the OSCAR-
reported rates are close measures of the actual vaccination rates. As a consequence, the
analyses using this city-level NH vaccination measure were restricted to cities where we had
at least five NHs reporting vaccination rates in the December through May months for all six
flu seasons, to ensure that our vaccination measure is reliable. While an imperfect measure,
it allowed us to evaluate whether city-level NH vaccination rates confounds the relationship
between influenza and our functional status outcomes.

Outcome Variables
Our NH resident outcome variables were constructed from the Minimum Data Set (MDS), a
federally-mandated comprehensive resident assessment which includes measures of resident
functioning, diagnoses, and demographics (MDS 2.0, http://www.cms.hhs.gov/
nursinghomequalityinits/20_NHQIMDS20.asp). 16, 24, 25 The MDS is completed by facility
nurses upon admission and at least quarterly thereafter, and it has been shown to have high
inter-observer reliability. 26 Computerization of the MDS data is mandated, and all data are
compiled in a national repository. The repository was made available to us through a Data
Use Agreement with CMS (DUA #15293).

We chose the following indicators of impairment and dependence to assess functional status
in the NH elderly, based on prior literature: 17, 18, 20, 21 1) physical functional decline,
defined by an increase of at least 4 points in the additive ADL scale over a 90-day period.
The MDS-derived ADL scale (MDS 2.0, section G.1) assigns a score on a scale from 0
(independent) to 4 (total dependence) to each of the following categories: bed mobility,
transfer, walk in the room and corridor, locomotion on and off unit, dressing, eating,
toileting, and personal hygiene, for a maximum total score of 28. 27, 28 Higher scores reflect
higher dependence on the NH staff for performing each task, and indicate a poorer ADL
status. The scale demonstrates high levels of internal consistency, with an alpha reliability
exceeding 0.85.29 This measure was restricted to residents who were at-risk of declining at
least this much by excluding those already at the highest 3 levels of impairment (a score 26–
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28) in the 0–28 scale. We required a minimum of a 4 point worsening in the ADL
performance because less than 10% of long stay residents who have this much functional
loss revert to their baseline state in the following assessment, suggesting that the decline is
likely permanent, and not merely a measurement artifact;{Mor, 2011 #26} 2) weight loss of
5% or more in the last 30 days, or 10% or more in the last 180 days (MDS 2.0, section K.
3.1); 3) Pressure ulcer (PU) incidence, defined as reporting a PU (MDS 2.0, section V.16)
for a resident who did not have one reported at baseline, or reporting a more advanced stage
PU than reported previously; 4) infections prevalence, defined as residents with any of the
following infections: pneumonia, respiratory infection, septicemia, urinary tract infection,
wound infection (MDS 2.0, section I.2), fever (J1h), or recurrent lung aspiration (J1k).

We also chose the following three NH quality indicators not expected to vary with seasonal
influenza as clinical controls: 1) use of physical restraints (MDS 2.0, section P.4) scoring 0,
1 or 2; 2) antipsychotic use (MDS 2.0, section O.4.a) scoring 0–7; and 3) persistent pain
(MDS 2.0, section J.2.a), defined as daily pain, at any level, reported on two consecutive
assessments (90 days +/−30). 28

Construction of the longitudinal facility quality measures recording change or persistence
(i.e. decline of 4 points in ADL, new or worsening pressure ulcer, and persistent moderate to
severe pain over two successive assessments) required that residents were present in the
facility at two successive MDS assessments, and we required at least 20 observations in the
facility risk group (denominator) during that quarter, or the measures were set to missing for
that quarter. Following recommendations from recent research, the measures of ADL
decline, weight loss, PU incidence and pain persistence were risk adjusted at the patient
level before aggregation. 21, 27, 30, 31 For our analysis, we followed the methodology
described in detail in Mor et al. 21

The requirement, for accuracy purposes, that there are at least 20 residents in the facility risk
group (denominator) during that quarter for the outcomes measures to be calculated and not
set to missing for that quarter, has the implication that small NHs can have a large number
of quarters with missing outcomes. For any given outcome, we restricted analyses to NHs
that had at most 21% of their quarter outcome measures missing (2 if N=12 quarters, 5 if
N=24 quarters). In addition, because our analyses were carried out weighting NHs by their
corresponding NH population size for a given outcome (the risk group used to calculate that
outcome rate), NHs with missing data were naturally weighted less, thus minimizing the
impact of the few missing outcomes still present.

Additional Variables
NH facility characteristics were obtained from the On-line Survey & Certification
Automated Record (OSCAR), an annual survey that reports organizational, staffing and
residents characteristics. The OSCAR data can be linked to the MDS data through the
facility provider number available on the MDS with match rates that now approach 100%.

Statistical analysis
For each outcome measure, a facility fixed effects multivariate regression model with an
autoregressive error term of order one (AR(1)) was used to analyze the relationship between
influenza mortality and influenza severity and our chosen measures of NH resident
outcomes. This model compares outcomes from a facility in a given quarter to outcomes
from the same facility in other quarters; thus, it controls for unobserved time-invariant NH
factors that may otherwise bias our estimates if they correlate with the NH resident
outcomes. The AR(1) error term controls for correlation across successive observations of
the NH induced by unobserved time-varying factors.
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All models were corrected for secular trends by including dummy variables for each
influenza season. This allowed us to examine the seasonal association between our outcomes
and the influenza measures—our main interest—without influence from associations
between secular time trends in our variables that are more likely due to non-influenza related
factors. The regression models also used weights to account for the different number of
observations (NH residents) used to derive the NH outcome quarterly averages. This
provides estimates that are more representative of the overall NH population in these cities.
All statistical analysis was performed in Stata (version 11, College Station, TX).

RESULTS
Using OSCAR, we identified a total of 2,351 freestanding NHs, whose city address
corresponded to one of the 122 cities in which CDC documents weekly influenza mortality
data. The majority (2,179; 92.7%) had observations in all 24 quarters of our six influenza
seasons. Table 1 summarizes some of the structural, organizational, staffing and resident
characteristics of the NHs in our sample. The average bed size was 128, almost 70% were
for-profit, and the average occupancy rate was around 85%. During this six year study
period there was an increase in Medicare skilled care short stay (SNF) residents from 9% to
13% and a corresponding drop in the proportion of Medicaid residents. This change in
resident insurance mix is reflected in slight increases in total direct care staff hours per
resident day (3.3 to 3.4), average nursing case-mix acuity index (0.94 to 0.99), and number
of admissions per bed (1.06 to 1.2).

Influenza related mortality is well known to exhibit seasonal variation, with peaks during
winter weeks and troughs during the summer weeks of each year. Figures 1A–1G and 2A–
2D, based on averages for all NHs, show that our physical function outcome measures—
ADL decline, weight loss, pressure ulcer worsening, and infections prevalence—also exhibit
a similar (procyclical) and strong seasonal trend corresponding to influenza mortality rates
(per 100,000 population) and to influenza severity, respectively. In these figures, the NH
outcomes were weighted by the number of residents at risk in the NH, thus representing a
population-based quarterly aggregate comparable to the CDC city influenza mortality rates
which are standardized per 100,000 population in each city. Our “control” quality indicators
—physical restraints, antipsychotic use, and persistent pain—exhibit a very weak
(countercyclical) seasonal pattern. The intensity and timing of the seasonal patterns vary
from city to city, and from year to year, but their patterns are roughly those observed in the
figures.

The results of our multivariate analyses using influenza mortality (Table 2) show that
influenza mortality was strongly associated with high (≥4 points) ADL decline (β = 0.32, p
< 0.001), weight loss (β = 0.36, p < 0.001), and infections (β = 0.73, p < 0.001), less so with
new or worsening pressure ulcers (β = 0.11, p < 0.001), and anti-psychotics use (β = − 0.08,
p = 0.02), and not significantly related to restraint use (β = −0.02, p = 0.13), or persistent
pain (β = = − 0.01, p = 0.55). Of note, both the percent of variance explained by the facility-
specific component of the error term and the size of the auto-regressive coefficient are
particularly high for restraint use, antipsychotic use, persistent pain, and infections,
indicating that there are strong and persistent time-invariant and time-varying unobserved
NH factors affecting those outcomes that go beyond the effects of the seasonal influenza
mortality factor. Adding influenza severity to the model has the overall effect of diminishing
the impact of influenza mortality, particularly so for the rate of infections in the NH, to the
point of influenza severity having as strong or stronger effect on our four main outcomes as
influenza mortality (Table 3). The influenza severity estimates are all significantly different
from zero, and in absolute value, influenza severity has a larger impact than influenza
mortality on infections (β = 0.47, p < 0.001), weight loss (β = 0.24, p < 0.001), and pressure
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ulcers (β = 0.12, p < 0.001). As expected, restraints use, antipsychotic use, and persistent
pain prevalence were not significantly associated with influenza mortality and severity.

Adding city-level NH vaccination rate to our model had very little impact on the coefficients
of influenza mortality and severity, and the magnitude of the impact of vaccination rates was
not statistically significantly different from zero, or marginally significantly different from
zero, and much smaller than the impact of influenza mortality and influenza severity (results
not shown). As an example, the biggest impact was in the ADL decline model, where the
coefficient for vaccination was β = −0.009 (p = 0.03), almost negligible.

DISCUSSION
Our study found that the NH quality as measured by ADL decline, weight loss, pressure
ulcers, and infections are significantly and negatively impacted by influenza. This finding
was reproduced consistently in each of our analyses. As expected, our control measures of
nursing home quality, including persistent pain and restraint use, were largely unaffected by
influenza severity, nor did they correlate with influenza mortality. In a typical year, with
approximately 1.23 million long-stay NH residents, using the average increases in influenza
severity and mortality during the influenza season (quarters 1, 2, and 4) relative to the
summer months (quarter 3) of lowest flu activity, our model estimated that an additional
12,284 long-stay NH residents experience an ADL decline of four points or larger; an
additional 15,168 NH residents experience significant weight loss; an additional 6,284 NH
residents experience new or worsening pressure ulcers; and an additional 29,753 NH
residents experience an infection.

Taken together, these findings suggest that seasonal influenza has a major negative impact
on the quality of life for the surviving NH elderly population. The ADL decline, weight loss,
worsening pressure ulcers—presumed secondary to immobility, and increased rates of
infections reflect an advanced level of disability and functional dependence. This likely
results in increased personnel and health-care expenditures for the NH facilities.32

The association between influenza and ADL decline has been reported previously in a case-
control study among frail NH residents from a limited geographical location, over 2
consecutive influenza seasons.33 Our study confirms these findings at the NH facility level,
using a 6-year longitudinal analysis of a large-sample size, over the entire country. The
scope of the effects we find on ADL decline and the other outcomes of interest provide
insight into the strength of the forces at work over which even the best nursing facilities
have little control. Influenza season, particularly in a city hard hit by influenza, will increase
the work load on staff as they struggle to keep residents mobile, their skin from breaking
down as they are sick in bed, and their food intake at reasonable levels. However, in the case
of restraints, persistent pain, antipsychotic use, and infection rates, there appear to be NH
specific unobserved factors that explain a large portion the variance (above 50%) of these
outcomes beyond the explanation provided by seasonal effects of influenza. This indicates
that these outcomes are potentially more amenable to reductions through increased staffing
or other quality improvement measures than outcomes like large ADL decline, weight loss,
or pressure ulcers, whose variance appears better explained by seasonal influenza. This
suggests that research is needed on how high vs. less high quality homes cope with exposure
to influenza.

Our findings have policy implications for the Center for Medicare/Medicaid Services current
public reporting model, which posts facilities’ quality measures using a 5-star scale based in
part on ADL decline and pressure ulcer prevalence, since only the facility’s most recent
measure is posted. Those facilities in cities or states in which influenza was particularly
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severe will necessarily have worse performance on these measures. 34, 35 This indicates the
importance and need for seasonal adjustment for these quality measures. For persons
considering NHs in different cities or states, proper seasonal adjustment would provide a
better comparative measure of NH quality. More indirectly, given that our functional decline
outcomes are risk factors for hospitalizations of NH residents, and gven the introduction by
CMS payment penalties for hospitals which have high risk-adjusted re-hospitalization rates,
hospitals in cities/regions that have more severe influenza seasons could be unfairly
penalized relative to those in regions with more benign influenza seasons. Careful
examination of the effect of seasonal variation on re-hospitalizations from nursing homes
(and from the community) is certainly warranted.36

Our study has several limitations that deserve mention. First, influenza mortality is
measured indirectly, as P& I deaths, as opposed to laboratory-confirmed influenza, and as
such, limits sensitivity and specificity. Other viruses that circulate in the winter, notably
respiratory syncytial virus, can cause clinical symptoms indistinguishable from influenza,
and their mortality can be mistakenly attributed to influenza, 1 reducing the specificity of our
influenza mortality variable. On the other hand, influenza-related deaths from causes other
than pulmonary, such as cardiovascular events, for example, are not included in our variable,
limiting its sensitivity. Reassuringly, the strong relationship we observed with influenza
mortality at the city level on the local functional status outcomes persisted.

Since influenza severity is the result of local and regional epidemiological surveillance
based on laboratory-confirmation and clinical symptoms, its increased specificity may
explain the stronger associations with the decline in functional status outcomes we found,
validating our results.

A second limitation is that our analysis includes data derived from the MDS, a large,
administrative, non-audited dataset that may be subject to reporting errors. However, the
MDS has been shown to have high levels of inter-rater reliability particularly on the
measures of ADL performance. 37 Finally, because our data on clinical outcomes have been
aggregated at the NH-facility level, some of the differences present at the individual-level
may have been lost in the analysis. Further studies examining the impact of influenza on
functional status in NH residents using non-aggregated, large cohort individual-level data
are important to confirm our findings.

Our longitudinal facility fixed effects models control for any unobserved facility level
characteristics that are time invariant, or quasi time-invariant, and the use of autoregressive
errors corrects standard errors for correlation over time. But there is a possibility that some
time-varying confounders have not been accounted for.

A final important limitation was the imprecision of influenza vaccination as reported in the
OSCAR NH surveys, which prevented us from having reliable vaccination measures for all
NHs, plus lack of information on NH staff vaccination. As such, the lack of significance of
influenza vaccination on functional decline outcomes is an open question that requires
additional research.

CONCLUSION
Our study suggests that influenza significantly negatively affects functional status in NH
residents. This finding has important implications both for the individual resident’s quality
of life, as well as for the facility’s ability to effectively cope with this decline. Influenza
vaccination remains one of the mainstays of prevention for this disease, even as its
effectiveness in reducing mortality and cardiopulmonary complications in older individuals
has been called into question. 38, 39 Our analysis was not structured to estimate the effect of
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vaccine effectiveness due to lack of precise vaccination data. It would be of utmost interest,
therefore, to evaluate the vaccine’s effectiveness among the NH population in preventing
functional decline. We need to better understand whether some facilities are better able to
ameliorate the effects of influenza either by initially protecting their residents, or by
identifying flu cases early and working to minimize their impact. Similarly, it is important to
understand the cumulative effect of exposure to influenza on patients’ functioning,
particularly whether recovery from influenza is a sign of residual resilience or of superior
facility performance.
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Figure 1.
1A–1G. Quarterly Patterns of Functional Outcomes ( ) versus Influenza City-
Level Mortality ( ) (functional outcomes rates (range 0–1) on the left vertical axis,
influenza mortality (Deaths/100,000 population) on the right vertical axis) for long-stay
(>90 days) nursing home residents in 122 CDC-monitored cities in the USA. The outcomes
(from left to right and top to bottom) are prevalence rates of 1. Large ADL decline (>3
points in the 0–28 ADL scale); 2. Weight Loss; 3. Worsening Pressure Ulcers; 4. Infections;
5. Use of Restraints; 6. Use of Antipsychotics; 7. Persistent Pain.
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Figure 2.
2A–2D. Quarterly Patterns of Functional Outcomes ( ) versus Influenza State-
Level Severity ( ) (functional outcomes rates (range 0–1) on the left vertical axis,
influenza severity scales (range 1–5) on the right vertical axis). for long-stay (>90 days)
nursing home residents in 122 CDC-monitored cities in the USA. The outcomes (from left to
right and top to bottom) are prevalence rates of 1. Large ADL decline (>3 points in the 0–28
ADL scale); 2. Weight Loss; 3. Worsening Pressure Ulcers; 4. Infections.
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Table 1

Characteristics of Free-Standing Nursing Homes in the 122 CDC Monitored Cities

Influenza Season

Characteristic
1999 Q4-2000 Q3

(N=2,326)
2004 Q4-2005 Q3

(N=2,284)

Number of Beds, mean ± SD (IQR) 128.2±76.7 (79) 127.6±71.7 (74)

Occupancy Rate, mean ± SD (IQR) 84.9±14.8 (15.7) 86.4±12.7 (13.5)

For-profit, % 69.8 69.6

Part of a Chain, % 56.9 52.3

Total Direct-Care Staffing hours per resident day, mean ± SD (IQR) 3.3±2.0 (0.88) 3.4±1.3 (0.9)

Percent Medicaid, mean ± SD (IQR) 68.0±25.9 (30.9) 65.3±24.3 (28.2)

Percent Medicare, mean ± SD (IQR) 9.2±14.8 (8.1) 12.8±14.0 (10.3)

Percent Private Pay, mean ± SD (IQR) 22.8±22.3 (26.1) 21.8±19.6 (22.4)

Nursing Case-Mix Index (Admission), mean ± SD (IQR) 0.94±0.12 (0.14) 0.99±0.12 (0.13)

No. of Admissions per Bed, mean ± SD (IQR) 1.06±1.5 (0.69) 1.2±1.1 (0.86)

SD = Standard Deviation; IQR = Inter-Quartile Range.
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