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Abstract

Objective: We performed an integrated cross-sectional analysis of relationships between long-
term care work environments, employee and resident satisfaction, and quality of patient care.

Methods: Facility-level data came from a network of 203 skilled nursing facilities in 13 states in
the eastern United States owned or managed by one company. K-means cluster analysis was
applied to investigate clustered associations between safe resident handling program (SRHP)
performance, resident care outcomes, employee satisfaction, rates of workers’ compensation
claims, and resident satisfaction.

Results: Facilities in the better-performing cluster were found to have better patient care
outcomes and resident satisfaction; lower rates of workers compensation claims; better SRHP
performance; higher employee retention; and greater worker job satisfaction and engagement.

Conclusion: The observed clustered relationships support the utility of integrated performance
assessment in long-term care facilities.

Nursing homes function as both work and residential settings. As such, the organizational
characteristics of these facilities have the potential to impact experiences for residents and
workers and for these experiences to overlap and interact.! Health care service quality is
influenced by work organization factors such as staffing levels and retention rates, among
other characteristics.2~5 In addition, health care worker self-reported experiences are
associated with differences in objective measures of patient care quality; in a national study
of Veterans Administration hospitals, employee perceptions of organizational factors were
found to be associated with a number of performance quality measures, including quality of
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chronic disease management, preventive care, postsurgical mortality, patient satisfaction, and
cost per patient.” The United States National Institute for Occupational Safety and Health
(NIOSH) has highlighted the potential links between health care occupational safety and
quality of care and has called for further investigations into the relationships between patient
and worker safety, work practices, and service quality.®

Among the many occupational hazards in health care work, physically demanding and
repetitive tasks are known risk factors for work-related injuries, contributing to high rates of
low back injuries and other acute and degenerative work-related musculoskeletal disorders.
9-14 Employees of long-term care facilities are at particularly high risk for work-related
musculoskeletal disorders; nationally, among all private sector job titles, workers with the
position of ““nursing assistant’” have the highest rates of lost-time injuries and illnesses and
the highest rates of musculoskeletal disorders.1® Specific tasks and work features that
contribute to increased injury risk include performing frequent manual patient handling,
mobility assistance, and care tasks and the potential for physical assaults by residents with
impaired cognition. Furthermore, the effects of stress and physical workload on
musculoskeletal injury risk may be multiplied by working extended schedules, such as
extended shifts or mandatory overtime, which are common in direct patient care work.16
These work factors not only may increase the risk of work-related injury in long-term care
occupations but also may have other adverse effects on work satisfaction and general
physical and mental health, including burnout, depression, reduced sleep quality and
quantity, somatic distress, and intention for turnover.%:12.17-27

Unsurprisingly, given the demands and hazards of long-term care work, low levels of job
satisfaction are reported by workers in this industry, and high rates of absenteeism and
employee turnover present ongoing challenges for long-term care employers.8 In the United
States in 2012, median employee turnover in skilled nursing facilities (SNFs) was 43.9%.28
Using data from the 2004 National Nursing Home Survey, Donoghue previously reported
annualized turnover rates as high as 74.5% for certified nursing assistants (CNAs), with rates
for registered nurses (RNs) and licensed practical nurses (LPNS) at over 50%.2° Difficulty
retaining and/or recruiting long-term care workers can contribute to further organizational
challenges, including staff shortages, poor teamwork, poor relationships with supervisors,
limited decision-making opportunities, and feeling a lack of respect or appreciation.25:30-33

This study was undertaken as an integrated cross-sectional analysis of the relationships
between long-term care work environments, employee and resident satisfaction, workplace
safety, and quality of patient care. Facility-level data came from a network of 203 SNFs in
13 states in the eastern United States that were owned or jointly managed by a single
company. We obtained facility Centers for Medicare and Medicaid facility ratings, workers’
compensation claims (WCCs) data, human resources records for staffing levels and annual
retention rates, employee and resident satisfaction survey responses, and facility-reported
annual rates of resident adverse events: pressure ulcers, falls, and unexplained weight loss.

In addition, the company managing these facilities had introduced a mandatory safe resident
handling program (SRHP) in all of its owned or managed facilities beginning in 2004.34:35
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Introduction of this SRHP was intended to, and succeeded in, reducing worker exposures to
lifting hazards and lowering WCCs and costs.34-38

However, even though the SHRP was implemented by a single vendor across all 203
facilities, benefits from these programs were found to vary among facilities.3%:38 The
observed heterogeneity in program effectiveness was another motivating factor for
conducting this integrated, systematic examination of differences between centers across
multiple domains of long-term care work and care service delivery. Identifying the
underlying factors contributing to the variation among the SNFs could inform facility
managers and policy-makers. Using a cluster analysis method to explore relationships
underlying the identified heterogeneity, we examined patterns in the study measures for a
network of 203 SNFs. This exploratory analysis sought to investigate whether facilities
demonstrated clustered associations reflecting relationships between SRHP performance,
resident care outcomes, employee work satisfaction, rates of WCCs, and resident
satisfaction.

Institutional Review Board (IRB) approval was obtained before data collection for this study
from the University of Massachusetts Lowell IRB (IRB approval number 12-056). This
study included 203 SNFs located in 13 states in the eastern United States that were owned or
jointly managed by one skilled nursing and rehabilitation therapy company during the year
2012,

acteristics

Facilities included in the analysis operated either exclusively as SNFs or as SNFs in
combination with Independent and/or Assisted Living Facilities. For each facility,
information was recorded for location, number of beds, and whether the facility was owned
or jointly managed by the participating company. The proportion of short-term placement
beds in each facility, such as beds for postsurgical rehabilitation, was recorded. Union
representation of workers at each facility was coded as yes/no (any versus none).
Administrators for each facility were asked to report the number of wellness activities
underway at their centers during 2012; these responses were coded as “few” (0-4) or
“many” (5+) activities.

Centers for Medicare & Medicaid Services (CMS) generate publicly available ratings for
facilities serving Medicare and Medicaid beneficiaries. For each facility included in the
study, we obtained the CMS Survey Ratings, Quality Ratings, and Staffing Ratings reports
for the year 2012. The facility Survey Rating is determined on the basis of health inspection
performance, with rankings assigned according to state-specific distributions due to state
differences in inspection protocols. The Quality Rating is determined on the basis of facility
performance on nine patient care outcome measures. The Staffing Rating is based on the
clinical staff hours per resident as reported quarterly to CMS (CMS, 2015). In post-hoc
comparisons between cluster groups, the CMS Staffing Ratings and CMS Quality Ratings
were found to demonstrate collinearity with the CMS Survey Ratings but offered less certain
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validity. Therefore, the primary metric selected for quality comparison among facilities was
the Survey Rating.

Staff Characteristics

De-identified workforce rosters were used to calculate the number of clinical hours worked
in each facility per year, in units of full-time equivalents (FTE), where one FTE was defined
as the work performed by one employee working 40 hours per week for 1 year. For each
facility, counts of WCCs and the number of employee sick hours reported during the year
2012 were then divided by the number of clinical FTEs worked to obtain rates of worker’s
compensation claims per clinical FTE and sick hours taken per clinical FTE.

Clinical staff hours per resident-day were calculated as the sum of clinical FTEs worked by
CNA:s, certified medical assistants (CMASs), LPNs, and RNs, divided by the number of
resident-days of care provided at each facility in 2012. Clinical employee retention rates for
the year 2012 were recorded as the percentage of employees remaining at each facility in the
following positions compared with the previous year: certified nursing or medical aides
(CNAS/CMAS), LPNs, and RNs. Retention of upper level management during the 2012
study period was coded as a binary variable [any/none] to reflect personnel changes in the
following positions: Administrator, Director of Nursing (DON), or Assistant DON.

A unique feature of the company facilities included in this study was the existence of a
nonprofit foundation that had been created to provide financial assistance to employees in
need. As the foundation provides assistance only to current employees, the percentage of
workers contributing to this foundation was taken as an indicator of overall employee
engagement and intention to continue employment in the facility.

Resident Characteristics

The CMS Minimum Data Set (MDS) is a federally required clinical assessment recorded for
each nursing home resident at the time of admission, annually, and at discharge. All nursing
home facilities are required to submit MDS reports to CMS annually. Summary CMS MDS
reports from each facility through December 2011 (marking the end of MDS version 2.0)
were used in this analysis. From these reports, we extracted rates of pressure ulcers; rates of
falls; rates of unexplained weight loss; and mean resident Activities of Daily Living (ADL)
transfer scores.

The proportion of Medicare and Medicaid patients in each facility were abstracted from
facility records for the year 2011. Facility discharge rates were calculated as the number of
discharge satisfaction surveys distributed per number of facility beds per year.

Resident and Employee Satisfaction Survey Data

“My InnerView” (MIV) is an annual survey tool created by the National Research
Corporation (a private entity) to survey employee and resident experiences during nursing
home care.39 Data from two sets of surveys were included in this analysis: (1) job
satisfaction survey responses from individual employees and (2) resident experience
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satisfaction surveys completed by residents themselves and/or by residents’” family members
or friends.

Facility-level MIV survey data were provided by the partnering company for this study. To
permit comparisons, among facilities, we computed center-wide average values for the
employee and resident satisfaction surveys. We also calculated employee and resident
response percentages. For residents, we averaged the center-level response percentages from
the residents themselves and from family or friends; these two sets of scores were
moderately correlated (Spearman r=0.43, £< 0.0001), thus we used the average response in
the further analysis.

Safe Resident Handling Program Performance

Beginning in 2004, the partnering company had initiated a SRHP that was mandatory in all
of the company’s owned or managed SNFs. As measures of SRHP effectiveness at the site
level, we had previously computed two measures of program effectiveness: (1) facility-level
annual rate of return on investment (ROI) of the SRHP over the first 3 years38 and (2)
percentage change in total WCC rates for 3 years before SRHP implementation compared
with the second 3-year period after SRHP implementation (approximately 2010 to 2013).37

Data Management and Preliminary Analysis

Center characteristics were extracted from the data sets for each center. All data used in this
study were collected for the year 2012, except where this information was not available
(Table 1). Information from 2011 was used for Employee Satisfaction Survey Ratings,
Percent of Employee Satisfaction Surveys returned, Resident Satisfaction Survey Ratings,
Percent of Resident Satisfaction Surveys returned, proportion of residents on Medicaid and
Medicare, and average resident ADL transfer scores. SRHP ROI was computed for the time
interval 2003 to 2012 and relative changes in worker’s compensation claims rates were
calculated using data through April 2013. Data sets containing the characteristics of interest
were cross-walked and merged using unique center identification numbers to produce a
single data set for further analysis.

Cluster Analysis Variable Selection

Data management and statistical analyses were conducted in SAS 9.4 (SAS Institute, Cary,
NC). Spearman correlation coefficients were computed for all pairs of key ordinal and scale
indicators. Of the 23 continuous facility variables, 10 were selected for use in the cluster
analysis (Fig. 1; Table 1). As each variable was measured in different units, these were
standardized to a mean of zero and standard deviation of one for comparable scaling.4°

The variables not used to determine the clusters were compared post-hoc between the cluster
groups. These included the CMS staffing and quality ratings (due to collinearity with the
CMS Survey Ratings but less certain validity) and the MIV residents’ response rates,
because overlap between residents and their proxy respondents could not be identified. WCC
rates, ROI, and reduction in the WCCs rates were excluded from the cluster analysis due to
missing values (21, 84, and 68 missing data points, respectively) (Table 1).

J Occup Environ Med. Author manuscript; available in PMC 2019 May 18.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Boakye-Dankwa et al.

Page 6

Resident care aides (CNA/CMA) represented the largest single job group in the nursing
home workforce in this study and were assumed to provide most of the direct care to
residents. The retention rate for this group was the most stably estimated and was found to
be moderately well correlated with retention rates for RNs (Spearman correlation coefficient
r=0.44, P<0.0001) and LPNs (r=0.41, P< 0.0001). Therefore, CNA/CMA retention rates
were used as summary measures of employee retention in the cluster analysis.

Cluster Analysis

Cluster Analysis*! was used to identify homogeneous and unobserved distinct subgroups
among the 203 SNFs; to examine heterogeneity among study sites; and to determine whether
site characteristics together could be used to partition the centers into relatively homogenous
groups. Non-hierarchical clustering (k-means) divides the observations into two or more
mutually exclusive subgroups by minimizing the distance among observations within each
group and maximizing the distance between groups.

The analytic algorithm used was SAS PROC FASTCLUS that handles observations with
missing data points by scaling the distance measure of all variables with no missing data.*2
Observations were allocated to the respective cluster membership with nearest centroid.43 A
random order was assigned. The k-means approach is a heuristic method that uses a pre-
specified value, k, to partition the observations into subgroups. Preliminary analysis was
performed with several values for k (k = 2, 3, 4). The most widely used heuristic index for
selecting the number of clusters is the pseudo F-statistic, which gives a larger value for
better partitions.*344 The value of in cluster analysis indicates the extent to which the
variable contributes to cluster separation.** PROC CAN-DISC in SAS was employed to
generate a canonical scatter plot of the 10 variables used to partition the groups. This
procedure excluded those SNFs with one or more missing data point(s).

Post-hoc Subgroup Analysis

RESULTS

After cluster solutions were obtained, the distributions of the remaining variables between
the two clusters were examined by comparing mean values for continuous variables and
prevalence for dichotomous variables. Dichotomous measures not incorporated in the cluster
solution were the following: occurrence of nurse administrator turnover in the prior year,
presence or absence of short-term care units, and presence or absence of any union
representation. We then stratified data by each of the binary variables to examine whether
any of these variables affected the cluster solutions.

Administrative data files from the participating company were used to identify 258 facilities
for potential inclusion. Among these, 228 sites offered skilled nursing services, exclusively
or in part, and were owned or jointly managed by the participating company. Twenty-three
of these facilities were affiliated but not owned by the company, and they had too many
missing data points to be included in the analysis. Two other sites were excluded because
they had closed before 2012. The study population therefore included 203 SNFs. Of these,
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WCCs data were not available from centers located in West Virginia (n= 27), which has a
state-insured system.

Study facilities were found to vary substantially (high coefficients of variation) across most
of the characteristics examined, with the exception of MIV survey responses for overall
employee satisfaction and overall resident satisfaction (Table 1). As examples of the ranges
of variations, employee sick hours ranged from 3.98 to 70.29 per full time equivalent (FTE);
CNAJ/CMA retention rates ranged from 38% to 95%; and rates of resident falls ranged from
0.05 to 0.46 per resident-day.

In the cluster analysis, a two-cluster solution achieved the largest pseudo F-statistic (F =
32.40), compared with values for three- (F = 28.16) or four- (24.86) cluster solutions. Each
cluster solution is characterized by patterns of study measures used to achieve the
separation. In the two-cluster solution, Cluster 1 contained 118 (58%) of the SNFs and had
more favorable characteristics for all 10 of the variables utilized, compared with Cluster 2,
which contained 85 centers (Fig. 1).

The variables that exercised the most influence on the separation between the two clusters
(higher values), in descending order, were CMS Survey Rating, resident pressure ulcer rate,
average employee and resident satisfaction, and clinical staffing ratio (Table 2). Negative
average values (all in Cluster 2) indicate a value below the overall group mean. In Cluster 1,
87 SNFs (74%) rated at least three stars on the CMS Survey Rating, while only 19 out of 85
SNFs (22%) in Cluster 2 were rated at least three stars. Twenty centers in Cluster 1 had
achieved a CMS five-star rating, while no center in Cluster 2 had achieved five stars.

In the pairwise canonical scatterplot of the two-cluster solution, 19 SNFs were excluded due
to missing data point(s) (Fig. 2). The two clusters were found to be moderately well-
separated; there were about 15 centers in an overlapping region the center of the continuum
defined by canonical variable 1, even though the three-cluster solution did not fit the data as
well. Among the center characteristics compared post-hoc between the two clusters, there
was not a single variable for which the centers in Cluster 2 achieved a better average value
(Table 2). Centers in Cluster 1 were marginally more likely to have union representation.
The clusters did not differ in having ““many’’ or ““few’” wellness activities for their staff
members. Most notably, Cluster 1 had higher retention rates for both RNs and LPNs, higher
CMS Quality Ratings, and a higher ROI from the SRHP.

The majority of pairwise Spearman correlation coefficients were low. Some exceptions
included significant associations between nursing staff retention rates and a number of
facility variables (Table 3). Among these, higher RN, CNA, and LPN retention rates were
found to be significantly correlated with greater sick hour utilization. In addition, higher RN,
CNA, and LPN retention rates were found to be significantly correlated with lower rates of
resident falls. Higher RN retention rates were also significantly correlated with lower rates
of resident pressure ulcers (Table 3). A positive correlation was found between M1V
Employee Satisfaction and Resident/Family/Friends Satisfaction responses (r=0.37, P<
0.05). At the facility level, higher rates of sick hour utilization per FTE were correlated with
lower rates of resident falls (r=-0.17, £< 0.05), and greater reductions in workers
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compensation claims rates following SRHP introduction (r= 0.18, £< 0.05). CMS Survey
Ratings were positively associated with worker job satisfaction, contributions to the
employee foundation, clinical staffing ratio, RN and LPN retention, and resident and family
satisfaction.

In stratified analyses, the two-cluster solution was found to be quite stable. The 40 centers
where there had been a change in nursing administration in the past year retained more
favorable characteristics in Cluster 1, with the exception of employee foundation
participation and employee survey response rates, which were slightly better in Cluster 2. In
the 163 centers with no administration-level turnover, Cluster 1 centers consistently had
better values for every variable. Stratification on the presence or absence of short-term beds
(90 vs 108 facilities, respectively) and on the presence or absence of any union
representation (22 vs 158 facilities, respectively) did not significantly change outcomes of
the comparisons between the two clusters.

DISCUSSION

In this analysis of integrated data from a network of 203 SNFs, we found that that facilities
with better patient care outcomes and greater resident satisfaction were also those with lower
rates of workers compensation claims, better SRHP performance, higher employee retention
rates, and higher rates of worker job satisfaction and engagement. Despite the fact that all
facilities included in this analysis were owned or managed by a single company, two distinct
groups of facilities could be differentiated using the study measures, with fewer than 10% in
the central region of cluster overlap. These findings demonstrate that even under the
management of a single corporate entity, there may exist notable differences in workers’ and
residents’ experiences, with associated differences in facility performance. Higher-
performing facilities identified in this analysis achieved consistently better performance
across all of the domains studied: lower rates of resident adverse outcomes, higher clinical
staff retention rates, higher staffing ratios, better employee and resident satisfaction, higher
CMS survey ratings, and greater employee participation in the nonprofit foundation
designed to offer employees temporary financial assistance. These findings support the value
of integrated analyses of work and patient measures for evaluating nursing home care
environments and for assessing the impacts of work organization on healthcare quality.

Interestingly, in this analysis, rate of employee sick hours was the only clustering variable
that did not differ between the two clusters. However, we did find that at the facility level,
higher rates of sick hour utilization per FTE were correlated with higher rates of personnel
retention, lower rates of resident falls, and greater reductions in workers compensation
claims rates following SRHP introduction. Although these positive associations with the
utilization of more sick hours might initially seem counterintuitive, these findings may
reflect supportive management practices and work environments that encourage appropriate
use of sick hours when needed. Rather than serving as a direct measure of workforce
morbidity, absenteeism is likely a more complex measure of workforce dynamics. The use of
sick hours has been proposed to serve a positive function for workers in demanding jobs,

permitting self-determined respite as needed from physical overload or psychological strain.
45
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One limitation of this study is that it is cross-sectional and therefore exploratory. The
analysis method used in this study, k-means cluster analysis, is a multivariate statistical
technique. In this approach, study subjects are separated into unique clusters based on
unlabeled data, meaning that predictor and outcome relationships are not assumed to exist
between quantitative facility measures and there is no method for validating these results.
Thus, this method explores and identifies patterns of the interrelationships, but causal
relationships between nursing home working conditions, worker satisfaction and safety, and
patient satisfaction and care quality cannot be inferred from our results.

Nonetheless, the results of this study do provide some intriguing hypotheses for future
investigations into how improvements in patient care worker retention and safety may be
leveraged to positively impact resident care outcomes and quality of life. When workers feel
safe and are more satisfied with their working conditions, they are less likely to look for
other employment and may be more engaged in their daily activities and work interactions.
The existence of relationships between occupational health and safety programming,
staffing, and patient care staff turnover have been also been recently confirmed by Mohr et
al, % in their 2016 study of registered nurse staff retention and absenteeism relative to
indicators of integrated employee occupational health services and health promotion in the
Veterans Administration health system.#¢ Going further, retaining a higher proportion of
experienced clinical staff supports care delivery and consistency, by maintaining facility
staffing levels and ensuring that care providers are familiar with the residents in the facility.
A central importance of staffing for maintaining care quality has been further demonstrated
by the results of the CMS Staffing Study, which found a clear associations between nurse
staffing ratios and nursing home quality of care.4” Although associations between staffing
levels and health care quality have been demonstrated, however, how staffing, workforce
retention, and work organization interact to impact health care quality remains to be further
understood.

One limitation of the present study is the use of facility as the units of observation. How the
present findings relate to the work or living experiences of individual workers or residents is
not clear. Nonetheless, employee gender ratios and average age varied little across centers,
suggesting that these demographic differences were unlikely to have confounded or
moderated the results.3” In contrast, a strength of this study design was that our access to
data from multiple sources and multiple facilities permitted comparisons of factors that are
inherently collective, including staffing ratios, CMS ratings, SRHP impacts on WCC rates,
and de-identified, aggregated resident and worker survey responses.

In this study, we used a cluster analysis approach to examine patterns between objective
measures covering multiple long-term care work and productivity domains. Cluster analysis
methods may be applied to explore relationships between analysis variables without the need
to specifically identify independent versus outcome variables. There are a number of
different techniques available for cluster analysis,148 but there is no single standard
approach and no established objective criteria for selecting the number of clusters.#4
Although results may differ depending on the specific method and starting assumptions, the
k-means approach has been widely used for exploratory data analysis in complex systems.
This method is highly sensitive to distance metrics, missing data points, and the sorting of
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observations. Nonetheless, we believe that the application of a cluster analysis approach to
explore work satisfaction, work safety, resident satisfaction, and health care quality in long-
term care represents a useful extension of these methods for health care systems evaluation.
This exploratory study is among initial studies that have focused on cluster analysis to
examine the unobserved variation among SNFs. Future studies should focus on analytical
techniques that can incorporate both continuous and categorical study measures, as well as
variables measured on different scales, to provide better understanding on the complex
interrelationship between workers and residents in nursing home facilities.

In conclusion, the results of this study provide evidence to support the inter-relatedness of
long-term care work organization, work safety, patient safety, and quality of care. Although
clinical and human resource data are routinely collected, the complexity of these data
streams and their separate management pathways have resulted in their infrequently being
examined in relation to each other. Nonetheless, the linkages between health care safety and
quality found in this study suggest that integrated assessment and management of these
domains may offer opportunities for ongoing work safety and care quality improvement.
Given the projected increases in the aging population and the expanding demand for long-
term care services, integrated performance evaluation methods offer promise for
understanding how investments in workplace safety, higher staffing levels, and employee
engagement programs may Yyield further benefits in the form of improved employee
retention, improved resident satisfaction, and better quality of care.
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Standardized Means

| CluSTEr  oe— 1 - D |

FIGURE 1.
Cluster profiles showing the means of the 10 standardized variables used to fit the two

clusters; standardizations are centered on distribution means.
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FIGURE 2.

Canonical scatterplot depicting cluster pattern for nursing facilities in the two clusters.
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Significant Correlations Between Nursing Staff Retention Rates and Facility Variables

TABLE 3.

Significant Association (P < 0.05)

Spearman Coefficient (r)

RN retention rate

CNA retention rate

LPN retention rate

Sick hours

CNA retention

LPN retention

Rate of pressure ulcers

Rate of falls

Resident/Family/Friends satisfaction

Discharge rate
Survey rating

Sick hours

Employee foundation
WCC rate

RN retention

LPN retention

Rate of falls
Resident ADL transfer score
Discharge rate
Quality rating

Sick hours

RN retention

CNA retention

Rate of falls
Discharge rate
Survey rating

SPHM ROI

0.16
0.44
0.29
-0.32
-0.15
0.20
-0.16
0.24
0.30
-0.18
-0.21
0.44
0.41
-0.38
-0.18
-0.21
0.18
0.23
0.29
041
-0.28
-0.19
0.21
0.27

Page 19

ADL, activities of daily living; CNA, Certified Nursing Aide; LPN, Licensed Practical Nurse; RN, Registered Nurse; ROI, return on investment;
WCC, Workers’ Compensation Claim.
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