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ON MORE THAN STAFFING?

L.D.KIMMEY!, S.C. STEARNS?

Abstract: Background: Nursing home staffing characteristics have long been hypothesized to affect quality of
care and resident outcomes. The current literature lacks a solid understanding of the magnitude of the effects
that sufficient staff, low turnover, and good nursing oversight can have on outcomes that are important to
residents and payers. Knowledge of the magnitudes of these effects is essential to evaluating future directions for
long-term care research and policy. Objectives: This study estimates the effects of staffing components on the
following resident outcomes: pain, pressure ulcers, and restraint use; falls; and emergency department use and
hospitalizations. Design: Prior estimates of the relationship between staffing components and resident outcomes
suffer from limitations including small samples and use of facility rather than resident-level data. This study
allows for joint and non-linear effects of staffing characteristics on undesirable outcomes. We allowed for non-
linear relationships by including squared measures of staffing hours per resident day and interactions between
staffing levels and retention by type of staff. Our final models used logistic regression with sample weights
calculated by the National Center for Health Statistics. Setting: Residents and facilities participating in the
2004 National Nursing Home Survey. Participants: The 2004 National Nursing Home Survey sampled 14,017
residents at 1,500 of the 16,628 nursing homes in the United States; facility and resident response rates were 81%
and 96%, respectively. Exclusions for various criteria and missing data result in an analysis sample of 10,043
residents at 954 facilities. Measurements: We assessed three dichotomous outcome measures. The first measure
combined reports of pain in the week prior to the survey, pressure sores at the time of the survey, or whether
restraints were ever used for the resident. The second measure was a report of any fall in the 30 days prior to
the survey, and third was any emergency department visits or hospital admissions in the previous 90 days. Key
explanatory variables reflected staffing levels (ratios of staff hours per patient day and registered nurse bedside
hours), retention (proportion of staff employed at least one year) and mix (ratio of registered nurses to licensed
practical nurses and certified nursing assistants). Results: Moving from very poor to very good staffing improves
predicted outcomes in plausible ways: pain, pressure sores or restraint use decline with higher certified nursing
assistant hours and retention, 30-day fall rates decline with greater registered nurse oversight, and emergency
department /hospital use decline with more registered nurse bedside hours. Conclusions: Both the absolute and
relative effects of moving from very poor to very good staffing are limited in magnitude, demonstrating that
broader approaches to improving nursing home quality are needed to ensure satisfactory outcomes for nursing
home residents. Additional research is needed to better understand what components of facility administration
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and operation are most strongly associated with resident outcomes.
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Introduction

Nursing home staffing characteristics have long been
hypothesized to affect quality of care and resident outcomes.
Nursing home staff with direct resident contact include certified
nursing assistants (CNAs), licensed practical nurses (LPNs),
and registered nurses (RNs). In the United States, CNAs assist
in providing nursing care, including taking vital signs and
helping residents with activities of daily living such as bathing
(1). LPNs can perform the same duties as CNAs, and additional
duties including giving medicine and documenting patient
condition (1). RNs can perform the same duties as LPNs, and
additional duties include giving intravenous medications and
performing physical assessments (1). Staffing characteristics
encompass a range of measures including the type of staff
used, staff to resident ratios, staffing stability (i.e., turnover),
and ratios among different types of staff (e.g., RN oversight).
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Detailed literature reviews summarize prior research on the
associations of quality of care with staffing levels and stability
(2-4). These literature reviews find moderate support for a
positive association between staffing levels and quality of
care and a negative association between turnover and quality
of care. The literature suggests that both extremely high and
extremely low turnover have deleterious effects (5, 6). One
study found statistically significant non-linear and interactive
effects of staffing levels and turnover, but the authors did not
estimate the size of the improvements in outcomes associated
with better staffing characteristics (7, 6).

The current literature lacks a solid understanding of the
magnitude of the effects that sufficient staff, low turnover,
and good nursing oversight can have on outcomes that
are important to residents and payers. Knowledge of the
magnitudes of these effects is essential to evaluating future
directions for long-term care research and policy. Use of LPNs
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and CNAs has increased in recent years, while RN use and
oversight have decreased (8). State staffing regulations in
the US may ensure staffing at certain levels that may help
ensure adequate care, but meeting those regulations may not
be sufficient to maximize outcomes. Recent calls for efforts
to improve quality of care at nursing homes have focused
on broader approaches such as improving the quality of the
long-term care workforce (9), encouraging broader quality
improvement and culture-change initiatives in nursing homes
(10), or a series of innovative interventions within nursing
homes themselves (11).

Our study extends the existing literature and contributes to
this debate by: (1) examining independent and joint effects of
staffing characteristics by type of staff on undesirable outcomes
among nursing home residents; and (2) using predictions
to estimate the potential for improvements in outcomes by
increasing staffing levels, stability or professional mix.

Methods

Conceptual and Empirical Model

The conceptual model is based on a framework in which
staffing levels, staff stability, and professional staff mix are
hypothesized to be related to resident outcomes. Staffing levels
may be related to outcomes through impacts on the quantity of
care provided, as high staff to resident ratios may be necessary
to provide sufficient time for caregivers to perform tasks.
High turnover or low retention may reduce quality of care by
increasing employees’ workload, increasing the number of
inexperienced workers, diverting money from resident care
to staff replacement and retraining, and reducing employees’
familiarity with individual residents’ needs. Greater levels
of RN oversight of other direct care staff may enhance early
targeting of potential problems or facilitate high quality care by
other direct care staff.

We use resident observations to estimate outcomes as a
function of staffing variables, other facility characteristics,
and resident characteristics. Our approach avoids some of the
limitations of prior studies such as the use of facility rather
than resident-level outcome measures, small or geographically
unrepresentative samples, or failure to analyze staffing levels
and turnover jointly for multiple types of staff (4, 7, 12-16).

Data

Data are from the 2004 National Nursing Home Survey
(NNHS) conducted by the US National Center for Health
Statistics (NCHS). Although the survey is a decade old, it
is the most recent US national survey that links facility-level
staffing measures with resident outcomes. Because the analyses
required restricted data to merge the resident and facility files,
the data were constructed by NCHS and accessed through
the Triangle Census Research Data Center. The 2004 NNHS
surveyed 13,507 residents from 1,174 facilities in the US.
Since our focus was on nursing home care for older adults, we
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excluded residents less than age 55.

Resident Outcomes Measures

We assessed three dichotomous outcome measures. The
firWe assessed six dichotomous outcome measures. The
first measure combined reports of pain in the week prior
to the survey, pressure sores at the time of the survey, or
whether restraints were ever used for the resident. We chose
a composite measure because combining these important,
commonly used variables increased the power of the
analysis. The second through fourth measures consisted of
separate measures of pain, pressure sores or restraints. The
fifth measure was a report of any fall in the 30 days prior to
the survey; we analyzed falls for residents who were in the
facility for at least 30 days (90% of the full sample). Finally,
potentially undesirable heath service use was measured as any
emergency department (ED) visits or hospital admissions in
the 90 days prior to the survey. Given the current interest in
reducing hospital readmissions for nursing home residents,
especially potentially avoidable ED visits and hospitalizations
by nursing home residents (17-19), we analyzed the combined
ED/hospitalization measure for the full sample even though
some residents may not have been in the nursing home for a full
90 days.

Facility Staffing Characteristics

Key explanatory variables reflected staffing levels, retention
and mix. Ratios of staff hours per resident day (HPRD) were
constructed separately for RNs, LPNs, and CNAs; these
measures included permanent facility staff and agency staff.
We also used a measure of RN bedside hours since RNs may
spend substantial time on administrative duties. We used
retention (proportion of staff employed at least one year) rather
than turnover because estimates of turnover vary widely due to
differences in measurement (2, 20). We measured professional
staff mix as the ratio of RNs to LPNs and CNAs multiplied by
100, since greater use of RNs may signal greater oversight of
staff and has been associated with lower hospitalization rates
among assisted living residents (21). We allowed for non-
linear relationships by including squared measures of RN, LPN,
and CNA HPRD and interactions between staffing levels and
retention by type of staff..

Resident and Facility Control Variables

Resident controls included age, race, gender, marital
status at admission, payment sources in the month prior to
the survey, and the following functional and cognitive status
indicators: health status measures (feeding tube, whether the
resident left the bed in the prior week, impairment in daily
decision-making, presences of indicators of depression and how
easily they are altered, and behavioral symptoms), number of
medications, residence in Alzheimer’s/dementia unit, length
of stay, and comorbidity indicators (congestive heart failure,
valvular disease, pulmonary circulation, peripheral vascular,
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hypertension, paralysis, neurological condition, chronic
obstructive pulmonary disease, diabetes, hypothyroidism, renal
failure/acquired immune deficiency syndrome, liver disease,
ulcer, cancer, arthritis, blood disease, obesity, weight loss,
electrolytes, deficiency anemia, alcohol/drug, psychoses and
depression). Facility-level controls included indicators of bed
size, occupancy, percent of residents that were self-pay, and
whether the facility was for-profit, part of a chain, had a
geriatric specialist, assigned CNAs to the same residents, or
used any agency staff.

Statistical Methods

Our final models used logistic regression with adjustments
to the coefficient estimates for the complex survey structure
of the data and sample weights calculated by NCHS. We used
complete case analysis, so we further adjusted the sample
weights to account for observations dropped due to missing
data. The inclusion of squared and interacted variables
precludes direct interpretation of the regression coefficients
in non-linear models, so we used regression coefficients to
predict the effect of changes in staffing. Given concerns about
bias from omitted variables such as management quality as
well as the cross-sectional nature of the data, all estimated
effects should be interpreted as associations rather than causal
estimates.

As noted earlier, prior studies have often found relatively
modest marginal effects of small improvements in staffing.
Our goal was to estimate the degree of reduction in poor
outcomes that could be achieved by going from very low
staffing to very high staffing in a model that allows for non-
linear relationships and interactive effects between staffing
measures. More specifically, our models allowed for the
effects of increases in staffing levels on outcomes to be greater
at low levels of staffing than at high staffing levels and to
be different in facilities with high versus low retention. We
simulated the effect of going from very low staffing (10th
percentile) to very high staffing (90th percentile) staffing based
on distributions of the staffing measures in the data. That is,
using estimated coefficients from the regression, we simulated
the expected level of outcome for a given staffing measure as
if all facilities were in the 10th percentile for staffing, and we
then simulated the expected level of outcome as if all facilities
were in the 90th percentile. This wide range of values for the
simulation allowed us to estimate the greatest feasible impact
of changes in staffing measures on outcomes, although facility
decisions or policy interventions (e.g., minimum staffing
levels) would likely involve more modest changes in the
measures.

Results
Table 1 provides weighted descriptive statistics for survey

residents and the final sample of 10,043 residents based on
complete case analysis. Approximately 21% of residents were

91

missing data on one of the model variables; the last column

of Table 1 contains the survey-weighted means, with weights

adjusted for missing data. Thirty-five percent of the sample
had pain, a pressure ulcer or restraint use. Any restraint use

(6.8%) was less common than pressure ulcer at the time of the

survey (10.6%) or pain in the last week (22.3%). Slightly less

than 15% of residents who had been in the facility for 30 days
reported a fall in the last 30 days, and 10.6% of the sample had
an ED visit or hospitalization in the prior 90 days.

Most residents who were dropped due to missing data did
not have facility staffing data. The values in the last column
are very similar to the statistics for the original sample, which
implies that residents who were dropped were similar to the
final sample in many respects. For nearly all of the outcomes,
resident control variables, and facility control variables, the
absolute difference between the original sample and the final
reweighted sample was less than 1 percentage point and/or
the relative difference was less than 5%. There were three
exceptions: (1) residents in the final reweighted sample were
3.1 percentage points (12.2%) less likely to have pain than
the full sample; (2) residents in the final sample were 2.1
percentage points (21.6%) more likely to be black than the full
sample; and (3) mean bed size at facilities included in the final
sample was 31 beds (28.1%) higher than in the full sample.

Table 2 shows original and final reweighted analysis file
statistics for the facility staffing measures, with the mean and
10th and 90th percentile values provided. For example, based
on data from the 954 facilities used in the analysis, facilities
reported a mean CNA retention rate (% of staff working at the
same facility for at least a year) of 62.7%, with values of 33.0%
at the 10th percentile and 87.0% at the 90th percentile. Mean
retention rates were only slightly higher for LPNs and RN,
though the range of values for the 10th and 90th percentiles
was greater.

Table 3 shows the predicted results for each outcome
measure at very low (10th percentile) and very high (90th
percentile) values of the staffing measures with 95% ClIs
for each estimate. (Full regression results are available upon
request.) The interactions between HPRD and retention
required that predictions for those measures were done jointly.
While some of the estimated differences in predicted outcomes
were large relative to the scale of the measure, many Cls were
wide and overlapped substantially. The last column in Table
3 provides the estimated difference between the estimates
if the CIs for the 10th and 90th percentile staffing measure
estimates did not overlap (i.e., if the estimates were statistically
different) or the direction of the effects that had overlapping
CIs. Predictions from increasing staffing measures from the
10th percentile to the 90th percentile (holding everything else
constant) showed that:

e Increased CNA HPRD and retention was associated with a
0.114 reduction in the likelihood of pain, pressure sore, or
restraint use (27.0% reduction from the prediction based on
the 10th percentile of the staffing measures);
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Table 1

Descriptive Statistics: Outcomes and Control Variables

Characteristic Original sample number of Original sample mean Reweighted final sample mean*
residents (n) (n=10,043)
Outcomes
Any pain, pressure, restraint 12,182 0.369 0.352
Pain 12,372 0.254 0.223
Pressure ulcer 12,704 0.109 0.106
Restraint use 12,630 0.066 0.068
Fall within Last 30 Days 12,606 0.149 0.147
ED visit or hospital admission 12,613 0.110 0.108
ED visit 12,616 0.083 0.081
Hospital admission 12,623 0.070 0.065
Resident Control Variables
Age 12,704 82.5 82.6
Race
White 12,704 0.086 0.865
Black 12,704 0.097 0.118
Other 12,704 0.017 0.017
Hispanic 12,670 0.031 0.032
Male 12,704 0.273 0.271
Married 12,570 0.211 0.209
Needs help with 4-5 ADLs 12,602 0.784 0.806
Payment sources last month
Private health insurance 12,233 0.079 0.074
Self pay 12,233 0.694 0.691
Medicare 12,233 0.132 0.137
Medicaid 12,233 0.599 0.623
Facility Control Variables:
Beds 12,704 110.8 1419
Occupancy 12,704 0.863 0.895
For-profit 12,704 0.599 0.601
Chain 12,704 0476 0471

* The weights for the last column were adjusted for factors associated with missing data; ¥ Additional resident control variables included health status measures (feeding tube, whether
the resident left the bed in the prior week, impairment in daily decision-making, presences of indicators of depression and how easily they are altered, and behavioral symptoms), number
of medications, residence in Alzheimer’s/dementia unit, length of stay, and Elixhauser comorbidity indicators (CHF, valvular disease, pulmonary circulation, peripheral vascular, hy-
pertension, paralysis, neurological condition, COPD, diabetes, hypothyroidism, renal failure/AIDS, liver disease, ulcer, cancer, arthritis, blood disease, obesity, weight loss, electrolytes,
deficiency anemia, alcohol/drug, psychoses and depression); # Additional facility control variables included: beds squared, metropolitan status (metro, micro, small or rural), whether the
facility had a geriatric specialist, whether the facility assigned CNAs to the same residents, whether the facility used any agency staff, and number of residents that were self-pay.

e Increased CNA HPRD and retention was associated a 0.092
reduction in the likelihood of pain in the week before the
survey (32.7% reduction from the prediction based on the e
10th percentile of the staffing measures);

e Increased LPN HPRD and retention was associated with a
0.049 increase in the likelihood of pressure sore at the time
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of the survey (59.0% increase from the prediction based on
the 10th percentile of the staffing measures);

Increased professional mix was associated with a 0.042
reduction in the likelihood of a fall in the prior 30 days
(27.6% reduction from the prediction based on the 10th
percentile of the staffing measure); and
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Table 2
Descriptive Statistics: Staffing Characteristics

Staffing Original sample  Original sample Reweighted Reweighted fa- Reweighted, 10th Reweighted, 90th
Characteristic resident mean (# facility mean (# resident mean cility mean (954 Percentile (954 Percentile (954
residents) facilities) (10,043 residents) facilities) facilities) facilities)

Retention (staff employed =1 year)

CNA 0.627 (12,076) 0.627 (1078) 0.636 0.626 0.330 0.870

LPN 0.690 (12,097) 0.689 (1080) 0.694 0.694 0.290 1.000

RN 0.683 (12,107) 0.681 (1089) 0.688 0.683 0.100 1.000
Staff HPRD

CNA 2.515 (11,434) 2.506 (1018) 2.630 2.517 1.332 3.239

LPN 0.793 (11,576) 0.794 (1031) 0.820 0.796 0313 1.189

RN 0.498 (11,685) 0.499 (1041) 0475 0.499 0.137 0.876

RN bedside care ~ 0.273 (12,236) 0.280 (1092) 0.234 0.281 0.000 0.548
Professional mix 165 (11,411) 16.6 (1016) 15.1 16.2 5.31 2727
(RN to LPN &
CNA)

Table 3

Predicted Resident Outcomes and Association of Changes in Staff Measures with Outcomes (Logistic Regression Model)

Resident Outcomes Low Staffing (10th percen-  High Staffing (90th percen-  Difference*

tile of measures) tile of measures)

Any pain, pressure sore, or restraint use
(n=10,043)

CNA retention and CNA HPRD
LPN retention and LPN HPRD

0.422 (0.39,0.46)
0.327 (0.29,0.36)

0.308 (0.28,0.36) 0.114
0.383 (0.35,0.41)

RN retention and RN HPRD 0.330 (0.29,0.37) 0.348 (0.30,0.39) +
RN Bedside HPRD 0.349 (0.33,0.37) 0.363 (0.35,0.38) +
Professional Mix (RN to LPN&CNA) 0.352(0.33,0.37) 0.353 (0.33,0.38) +
Fall within Last 30 days (n=9,123)
CNA retention and CNA HPRD 0.131 (0.11,0.16) 0.127 (0.11,0.15) -
LPN retention and LPN HPRD 0.148 (0.12,0.18) 0.119 (0.10,0.14) -
RN retention and RN HPRD 0.114 (0.09,0.14) 0.155(0.11,0.20) +
RN Bedside HPRD 0.133 (0.12,0.15) 0.123 (0.11,0.13) -
Professional Mix (RN to LPN&CNA) 0.152 (0.13,0.18) 0.110 (0.09,0.13) -0.042
ED Visit and/or Hospitalization (n=10,043)
CNA retention and CNA HPRD 0.117 (0.10,0.14) 0.102 (0.08,0.12) -
LPN retention and LPN HPRD 0.122 (0.10,0.15) 0.111 (0.09,0.13) -
RN retention and RN HPRD 0.106 (0.08,0.13) 0.089 (0.06,0.11) -
RN Bedside HPRD 0.114 (0.10,0.13) 0.092 (0.08,0.10) -0.022
Professional Mix (RN to LPN&CNA) 0.103 (0.09,0.12) 0.106 (0.09,0.12) +

* Numerical estimates are provided in cases where the predicted probability of the outcome is statistically significantly different at p<0.05 for the 90th percentile compared to the 10th
percentile. Figure 1 shows the estimated values and the non-overlapping 95% confidence intervals for these estimates. The direction of the effect is indicated for all other cases that were
not significant at p<0.05.
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e Increased RN bedside HPRD was associated with a 0.022
reduction in the likelihood of ED visits or hospitalizations in
the prior 90 days (19.3% reduction from the prediction based
on the 10th percentile of the staffing measure).

Figure 1
Statistically significant effects of staffing characteristics on
resident outcomes

ED Visit and/or Hospitalization:
RN Bedside HPPD

1

Pain, Pressure Sore or Restraint Use:
CNA Retention and HPPD

Fall Within Last 30 Days:
Professional Mix (RN to LPN&CNA)

*ﬁ-‘
0 005 01

015 02 025 03 035 04 045 05

DlLow Staffing (10th percentile)  BHigh Staffing (30th percentile)

Other associations between staffing and outcomes in Table 3
were not statistically significant. Figure 1 provides a graphical
depiction of the statistically significant results. The figure
shows that the association between a simulated increase from
very low to very high CNA staffing and pain, pressure sore,
or restraint use as a composite as well as pain as an outcome
measure by itself were larger in magnitude than the associations
between (1) professional mix and falls and (2) RN bedside
care and ED use or a hospitalization. In addition, the ClIs for
the statistically significant associations between CNA staffing
and either the composite outcome or pain alone were far from
overlapping, suggesting that those estimated associations may
be quite statistically robust. The only change we identified that
was not in support of improved outcomes from greater staffing
was the increase in pressure sores associated with higher LPN
HPRD and retention. This finding could be a statistical artifact
(i.e., by assessing a number of different outcomes in relation to
a number of explanatory variables, we would expect to find by
chance associations that are not in the hypothesized direction
five percent of the time). Alternatively, our controls for patient
case mix may not be sufficient to control for the fact that when
a greater proportion of residents have conditions that make
them prone to pressure sores, facilities may hire more staff to
improve care.

Discussion

Improving the quality of care for nursing home residents
isWe demonstrate that the effects of very large changes
in staffing are modest and still leave substantial room for
improvement in outcomes. Specifically, the results suggest that

efforts to improve nursing home quality of care and resident
outcomes may require an approach much broader than simply
increases in nursing home staffing levels or improvement in
staff retention alone.

Improving the quality of care for nursing home residents
is a critical objective given the increases in demand for
nursing home care that are likely to accompany the upcoming
demographic changes as baby boomers age. Important goals
include not only improving the residents’ quality of life but
also ensuring more rational use of limited health care resources
by reducing unnecessary hospitalizations among nursing
home residents. This analysis found statistically significant
effects for one dimension of staffing for each outcome studied
except restraint use, and the pathways for the estimated effects
that were significant are largely plausible from a conceptual
standpoint. For example, greater time spent by CNAs with
residents may be the most critical factor for ensuring that pain
is treated, and the magnitude of the association between CNA
staffing and the outcome was even larger (in absolute value) for
the composite measure which also included pressure sore and
restraint use. Similarly, greater oversight by RNs (i.e., higher
rates of RN to LPNs and CNAs) may be crucial for preventing
falls. Finally, higher levels of time spent by RNs in providing
bedside care may help reduce ED or hospital use by nursing
home residents. The lack of significant relationships between
higher LPN staffing and improved resident outcomes—and
the one statistically significant effect, which was a positive
association between a simulated increase in LPN staffing
measures and the likelihood of having pressure sore—is
similar to other work which has found fewer (and weaker)
relationships between LPN staffing and outcomes than for
CNA and RN staffing (22).

More importantly, however, the results demonstrate that
higher staffing levels, retention or professional mix alone are
insufficient to wholly transform nursing home care quality, and
that beneficial effects on different outcomes may be largely
due to certain aspects of staffing. While elimination of all poor
outcomes is likely an infeasible and prohibitively expensive
goal, the results indicate that regulation of staffing levels will
not, by itself, achieve quality outcomes. As shown in Figure
1, an estimated 30% of residents may still have uncontrolled
pain, pressure sore or restraint use even at very high levels of
CNA staffing and low CNA turnover. In an analysis of the
2004 NNHS, Caffrey (17) showed that among the 8% of U.S.
nursing home residents who had an ED visit in the past 90
days, 40% had a potentially preventable ED visit. Some nursing
home residents will undoubtedly have appropriate and non-
avoidable reasons for hospitalization, but Table 3 and Figure
1 in our analysis show that a simulated improvement from the
10th to 90th percentile of RN bedside HPRD only resulted in a
19.3 percentage point reduction to a predicted rate of combined
ED visits and hospitalizations of 9.2%. It is possible that
other potentially avoidable ED/hospital visits must be targeted
through other approaches, such as expanded capabilities within
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nursing homes to assess, monitor and manage a wider range
of patient conditions or more involvement with primary care
providers (23).

The empirical approach is subject to several limitations.
Because the NNHS is a cross-sectional sectional survey rather
than a longitudinal data set with within-facility variation
in staffing levels, the analysis was not able to control for
unobserved facility characteristics that could affect both
staffing characteristics and resident outcomes. Therefore,
the effects estimated in this study are associations rather
than causal effects. The estimation would be improved if
longitudinal resident data were available that allowed within-
facility variation in staffing over time. Such data would allow
for facility fixed effects that could help eliminate bias from
unobserved time-invariant facility characteristics in estimating
the relationship between staffing characteristics and resident
outcomes. For example, the finding that higher levels of LPN
HPRD and retention were associated with greater levels of
pressure sores may be due to facility-specific differences
in case mix that were not sufficiently controlled with the
patient level case mix measures used in the regressions.
Another concern pertains to the fact that missing data on
model variables caused about 21% of the original sample to
be excluded from the complete case analysis. However, our
adjustments to the sample weights should reduce or avoid bias
from observed factors associated with missing data.

The important question for policy, however, is whether
improvements can come through traditionally targeted
approaches such as regulations regarding staffing levels or
whether broader system-wide changes are needed (18). The
analysis is not able to identify the important changes that are
needed in the nursing home industry to elicit better outcomes.
Current efforts to improve nursing home outcomes and quality
advocate addressing other types of staffing-related changes,
such as better education and training of the long-term care labor
force [9] or a range of quality improvement approaches such
implementing consistent assignment, using team approaches to
care, or system-level processes like total quality management
(10). Focusing long-term care research and policy on broader
approaches may result in larger improvements in nursing home
quality of care and resident outcomes than the traditional but
relatively narrow focus on measures such as staffing levels and
retention.
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