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ABSTRACT: Home health performance gained visibility with the publication of Home Health Compare and the Home Health Value-Based
Payment demonstration. Both provide incentives for home health agencies (HHA) to invest in quality improvements. The objective of this study is
to identify the association between quality initiatives adopted by HHAs and improved performance. A 2018 national survey of 7459 HHAs, yield-
ing a sample of 1192 eligible HHAs, provided information about 23 quality initiatives, which was linked to 5 composite Super Quality Measures
(SQMs): ADL/pain, self-treatment, timely care, hospitalizations, and patient experience. Exclusions for missing data and outliers yielded a final
analytical sample of 903 HHAs. Regression models estimated associations between quality initiatives and SQMs. The relationships between six-
teen of the SQM/quality initiative pairs were positively associated with improvement and 7 were negatively associated. Web-based technologies
for staff and care-givers improved performance but deteriorated patient experience. Web support-groups for staff and review of HHC rankings
reduced hospitalization rates. While this study offers insights for quality improvement, a limitation may be a lack of sensitivity to the nuances of
quality improvement implementation. Therefore, this study should be viewed as hypothesis-generating concerning initiatives likely to have the

greatest potential meriting further investigation.
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Background

Over the last several decades, home health has grown as a via-
ble alternative to institutional post-acute care settings, particu-
larly for patients 65 years of age and older. In 2016, over 12000
Centers for Medicare and Medicaid Services (CMS)-certified
home health agencies (HHAs) made more than 110 million
home visits to over 3.5 million Medicare beneficiaries, with a
slight decline in the number of agencies and volume of services
reported in 2017.1 For-profit agencies, banned from Medicare
before 1980, now account for over 75% of HHAS in the United
States.!

Given their increasing role in the provision of post-acute
care, the performance of HHAs, particularly concerning qual-
ity of care, has emerged at the forefront of public policy con-
cerns. In 2003, CMS mandated that Medicare-certified HHASs
provide performance data for a variety of quality indicators
using the Home Health Outcome and Assessment Information
Set (OASIS). These data enabled the publication of the Home
Health Compare (HHC) report card.? Emerging evidence

suggests that several measures of home health quality improved
for some, but not all, types of HHAs with public reporting,?
suggesting that further incentive programs might be appropri-
ate. In 2016, CMS implemented the Home Health Value-
Based Purchasing (HHVBP) demonstration program in 9
states. Payment to all Medicare-certified HHAS in these states
was adjusted based on their Quality Measures (QMs) calcu-
lated from the OASIS and hospital claims data. The payment
adjustment started at 3% in 2018 and will increase annually, up
to 8% by 2022,* with national implementation to be considered
at that time. HHAs faced with HHVBP financial incentives
will need to decide whether they want to avail themselves of
the incentive by improving their quality of care related to one
or more of the QMs. This strategic decision to be made by
HHA takes into consideration both which QMs to target and
the best way to achieve improvement goals.

The environmental changes vis a vis quality, due to both
publication of the report cards experienced by HHAs over the
last 2 decades, and the expectation of HHVBP, may lead
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HHA to innovate by undertaking quality initiatives with the
potential to improve performance. Such organizational innova-
tions, that is, the adoption of an idea or behavior that is new to
the organization, the organization’s industry, the market, or the
general environment, are a typical response to a gap in perfor-
mance caused by changes in the external environment facing
the organization.” For the HHAs, closing a perceived perfor-
mance gap concerning quality was, and still is, a particularly
salient goal as they are facing a potential threat to financial
viability on 2 fronts. As has been noted, under HHVBP, quality
is factored into the payment methodology, thus affecting reve-
nues directly. Additionally, the HHA performance in compari-
son to its competitors in the HHC report card can potentially
influence the demand for its services, and hence profitability.
Thus, in addition to the intrinsic desire to improve patient out-
comes, HHAs are likely to be financially motivated to innovate
to improve their performance.

A few empirical studies have investigated the effects of inno-
vation on performance in banking, computer and manufactur-
ing industries, as well as some health care organizations,® and
several have reported positive effects. There are a few anecdotal
studies relating quality initiatives in-home health care to out-
comes such as hospitalization,” as well as evaluations of quality
improvement demonstration projects that are not targeted to
specific initiatives.®® However, although it is a topic of consid-
erable managerial interest and current policy relevance, to the
best of our knowledge, none have considered the association
between innovation, in this case in the form of specific quality
improvement initiatives, and HHA quality performance. This
study is designed to address this question. We have collected
information about new quality initiatives (NQIs) adopted by
HHAs via a survey of a large national sample and linked it to
information about their performance as reported in HHC. We
analyzed the data statistically to identify NQIs that are signifi-
cantly associated with changes in quality performance.

Methods
Data

The study focused primarily on NQIs adopted during the
5-year period 2013 to 2018. To create the survey sample we
used the CMS 2013 and 2018 Medicare cost reports!® and
included the 8388 HHAS that were large enough to be required
by CMS to submit full reports. They represented 70% of the
approximately 12000 HHAs nationally. The data for these
HHAs were linked to HHC data for 2013 and 2018 using the
CMS Certification Number (CCN). Agencies without CCNs
were excluded for a final sample of 7941 HHAs (95% of those
eligible) which were mailed surveys about quality initiatives
undertaken, as discussed further below.

Of the 7941 surveys mailed in 2018, 482 were returned
undelivered for a surveyed sample of 7459. We received a total
of 1314 surveys resulting in a response rate of 17.6%. This is a
typical response rate obtained in surveys of business managers.!!

Of those, 122 surveys were ineligible because of the following:
the agency’s CCN could not be determined; the respondent no
longer worked for the agency; the respondent did not meet our
qualification criteria; the respondent did not complete at least
one NQI question. Therefore, the effective sample was 1192
and the effective response rate was 16.1%.

Of the 1192 eligible HHAs, 289 were excluded from the
analyses either because they were missing variables (280; 23%)
or because they were identified as influential observations by
CookKs Distance (9; .07%). The final sample included 903
HHASs. However, some quality measures (QMs) data were also
missing randomly, excluding some HHAs from some of the
estimated models, resulting in varying sample sizes across
models. Sensitivity analysis limiting the sample to HHAs with
complete data for all outcomes (N=700) led to fewer signifi-
cant findings (due to reduced statistical power) but substan-
tively similar conclusions.

The survey was piloted through interviews with directors of
HHAs varying by ownership types, size, and location, and the
final survey was refined based on the feedback received. The
survey was then mailed to HHAs in 3 waves. Eligible respond-
ents were required to be responsible for managing the day-to-
day operations of their agency and be knowledgeable about
quality improvement initiatives. The survey was endorsed by
the National Association for Home Care and Hospice
(NAHC) and respondents were offered participation in a
sweepstake with rewards ranging from $50 to $595 and a sum-
mary report comparing their agency’s data to the average of all
other HHAs who participated in the survey.

To compare survey respondents and non-respondents, we
obtained information on the number of unique patients from
the Medicare Cost Reports for HHAs and Hospitals with
HHAs for 2017. For those agencies whose fiscal year did not
coincide with the calendar year, the number of patients was
calculated as a weighted average of data reported in 2 consecu-
tive Cost Reports with the weights corresponding to the pro-
portion of the year covered by each report.

Measures

Dependent variables. We obtained QMs and patient experience
measures data for 2013 and 2018 from the HHC website data
download section.'? The hospitalization QM was available only
for 2017. We grouped the QMs into 5 Super Quality Measures
(SQMs) that represent varying aspects of patient care: (1) patient
improvement in ADLs and pain, (2) patient improvement in
self-treatment, (3) patient care initiated in a timely manner, (4)
acute care hospitalizations, and (5) patient experience of care.
Prior studies'® and factor analyses using current HHC data
guided creation of the SQMs. Table 1 lists the 5 SQMs, their
definitions, components and factor loadings for those SQMs
based on multiple items (Cronbach’s alpha coefficients).

SQMs for each year were calculated from the individual
QMs reported in HHC. The individual QM for each year was
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Table 1. Super Quality Measures (SQMs).

ADL/pain: Patient improvement in ADLS and pain (Cronbach’s Alpha=0.90; Loading range=(0.83, 0.92)

How often patients got better at walking or moving around?
How often patients got better at getting in and out of bed?
How often patients got better at bathing?

How often patients had less pain when moving around?

Self-treatment: Patient improvement in self-treatment (Cronbach’s Alpha=0.79; Loading range=(0.91, 0.91)

How often patients’ breathing improved?

How often patients got better at taking their drugs correctly by mouth?

Timely Care: Patient care initiated in a timely manner

How often the home health team began their patients’ care in a timely manner?

Hospitalization: Reduction in acute care hospitalizations

Hospitalization rate for home health patients

Patient experience: Patient experience of care rating (Cronbach’s Alpha=0.89; Loading range=(0.68, 0.88)

Percent of patients reporting that their home health team gave care in a professional way.

Percent of patients reporting that their home health team communicated well with them.

Percent of patients reporting that their home health team discussed medicines, pain, and home safety with them.

Percent of patients who gave their home health agency a rating of 9 or 10 on a scale from 0 (lowest) to 10 (highest).

Percent of patients who reported YES, they would definitely recommend the home health agency to friends and family.

standardized for that year’s sample. To create the outcome
measures (SQMs) each individual quality measure was stand-
ardized by subtracting the mean and dividing by the standard
deviation. In the case of our 3 composite outcome measures, we
averaged the standardized QMs for the measure to create the
outcome. Finally, we multiplied each outcome by 10. So, all
outcomes are measured using the same units. For the ADL/
Pain, Self-Treatment, and Patient Experience SQMs, the
standardized individual QMs were averaged to create the
SQM. The ADL/Pain SQM was based on an average of 3
non-missing component QMs. Self-Treatment and Patient
Experience were averages of all their components. Finally, the 5
SQMs were re-scaled by multiplying each by 10. The hospitali-
zation SQM, the only one that increased with poor quality, was
also reversed, such that all SQMs had the lowest values indicat-
ing poor quality and the highest values indicating high

quality.

Independent variables. We surveyed HHAs about the new
quality initiatives (NQIs) they undertook to improve their
quality in the past decade. The survey, administered in 2018,
included a list of clinical and administrative NQIs that we
identified through review of the literature and focus groups
conducted with HHA directors. We constructed the list of new
quality initiative candidates by first consulting the literature on
information and mobile technology.!’®> We then conducted

focus groups and interviews with Home Health Agency man-
agers and others with field expertise (eg, trade group repre-
sentatives, journalists) to supplement, update and refine the list.
For example, 3 of the quality initiatives web-based support for
staff, web-based support for patient, and web-based support for
caregivers, emerged from our focus groups with HHA provid-
ers. In all 3 cases, support group refers to a site on the web
where they can meet on zoom or some other application with a
facilitator or a chat room with or without a facilitator. The
resulting set of initiatives was grouped into 4 categories: (1)
office NQIs, (2) clinical NQIs, (3) practices NQIs, and (4)
regular monitoring of quality data published on HHC. (A
complete list of the NQIs by group can be found in Table 2b in
the Results section).

Respondents were given a choice of 4 options concerning
NQI implementation: (1) never considered, (2) considered but
never adopted, (3) adopted more than 5years ago, and (4)
adopted within the past 5Syears. The survey also included ques-
tions about the respondent’s perception regarding competition
for patients and competition for labor in their markets and
about the ownership of the agency.

Analyses strategy

We performed a series of analyses to determine the association
between adoption of NQIs and SQMs. The main analyses
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estimated 5 separate ordinary least square models for each of
the 5 SQMs. The units of analysis were the HHAs. The
dependent variables were the SQMs’ values in 2018 (2017 for
hospitalization). The independent variables were 23 dichoto-
mous variables for each of the 23 NQIs, obtaining the value 1
if the NQI was adopted at any time, O otherwise. The 5 actions
listed in Table 2b under Regular Review of HHC Quality
Measures and 5-star rating were included in the models as a
single dichotomous indicator equal to 1 if any of the 5 actions
were taken and 0 if none were taken. They were not included in
the models separately, because they were highly correlated and
also frequently implemented in unison (87% of HHAs reported
taking all 5 HHC review actions). Initial analyses found that
there was no distinction between adoption within the last
5years or times prior. Several control variables that prior stud-
ies suggested could potentially influence quality performance
in other post-acute contexts were also included: the baseline
SQM value in 2013, the logged number of unique patients
treated by the agency, ownership, competition for patients and
competition for staff.’®17 The model included state fixed effects
and inference was based on robust standard errors.

HHASs may have a propensity to adopt quality improvement
technologies in bundles, in which case the presence of some
NQIs might be highly correlated and the regression model will
be unable to identify separate significant effects for some NQlIs.
We, therefore, tested all models for multicollinearity using the
Variance Inflation Factor (VIF). The VIF for all models had
low values, in the range of 1 to 3, well below the critical value
of 10, which indicates presence of multicollinearity.!

Results

Characteristics of Respondents and
Non-Respondents

Table 2a and b present descriptive statistics for survey HHA
respondents included in the analyses. There was no significant
difference at the 5% significance level in average number of
patients between responding HHAS, caring for 1019 patients,
and non-responding agencies, which averaged 1067 patients.
There were also no significant differences in the SQM values
in either 2013 or 2018 between respondents and non-respond-
ents except for patient experience (1.14 for respondents and
0.33 for non-respondents) and timely care (1.21 for respond-
ents and 0.59 for non-respondents), both in 2018.

There was also no significant difference between HHAs
included in the analysis and those not included in the analysis
in the number of patients. No SQMs differed at the 5% signifi-
cance level except for timely care in 2018, with 1.57 for included
HHAs and 0.14 for excluded HHAs. The 2 groups did not
differ significantly in terms of ownership or perceived environ-
mental competition. Sample HHAs were also significantly less
likely to adopt web-based billing to patients. They were signifi-
cantly more likely to adopt electronic medical records, improve/
develop new treatment protocols, and to review HHC quality
measures.

Association between NQIs and SQMs

Respondents were asked if they adopted any one of 23 specific
quality initiatives. We tested the association of these 23 NQIs
with 5 SQMs, leading to 115 comparisons. Thus, at the 0.05
significance level, we would expect 6 (115 X 0.05) of these tests
to be significant by chance alone. We find a much larger num-
ber of significant associations, 22, indicating that these associa-
tions are not random.

Table 3 presents the estimated associations between the 23
NQIs and the 5 SQMs based on results from the 5 estimated
models. The full models, including baseline SQMs, number of
patients, ownership and competition for labor and patients are
available upon request from the authors.

Office NQIs. Seven of the NQIs related to office technologies
were observed to be significantly associated with SQMs (at the
5% level). Three NQIs had a positive effect. The largest was the
implementation of electronic medical records which improved
the ADL/pain SQM. The second largest was web-based staff
scheduling, which improved patient experience and the third
was web-based referrals to the agency, which improved both
the ADL/Pain and the self-treatment SQMs. Two NQIs, web-
based patient scheduling and web-based patient billing low-
ered the quality of patient experience. The hospitalization
SQM was the only SQM unaffected by any NQI in this

C atego ry.

Clinical NQIs. Six of the NQIs related to clinical technologies
were observed to have significant associations with SQMs. The
strongest and most pervasive effect was negative. Web-based
support groups for patients lowered significantly (at the 5%
level) the SQM scores for patient experience, hospitalizations,
timely care, and self-treatment, and while reaching only mar-
ginal significance (P=.060), also negatively impacted the
ADL/pain SQM. All other effects improved quality. Web-
based support groups for staff improved the hospitalization
SQM. This was followed by telehealth, which improved both
the ADL/Pain and the self-treatment SQMs. Timely care was
improved by educational modules on the web directed at
patients and families, and web-based support group for car-
egivers improved the ADL/Pain SQMs. The one NQI in this
category that had no effect at all was use of internet-based
communications with clients about care instructions or
consultations.

Practice NQIs. Four of the NQIs related to practice innova-
tions were found to be significantly associated with SQMs.
The largest effect was from improved or new treatment proto-
cols which actually lowered the hospitalization SQM score.
Improved care plans, on the other hand, increased quality for
both the ADL/Pain and the patient experience SQMs. Simi-
larly, improved admission or intake process improved the self-
treatment SQM and timely care improved with marginal
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Table 2a and b. Descriptive statistics.

HHA RESPONDENTS INCLUDED IN ANALYSES

N=903

# NON-MISSING VALUES FOR EACH ITEM RANGED FROM 786 TO 903

SUPER QUALITY MEASURES (SQMS) MEAN (SD)
SQM ADL/Pain

2013 0.52 (7.32)
N=885

2018 0.68 (7.17)
N=876

SQM self-treatment

2013 1.46 (13.85)
N=853

2018 0.88 (7.60)
N=851

SQM timely care

2013 0.90 (8.37)
N=901
2018 1.57 (8.53)
N=898

SQM hospital admits

2013 -0.28 (8.76)
N=869
2017 -0.24 (9.32)
N=868

SQM patient experience survey

2013 0.56 (7.28)
N=786
2018 1.29 (7.29)
N=844

MEAN [MEDIAN] (SD)
# Unduplicated patients 2018 1082 [409] (3276)
864

FREQUENCY (N) PERCENT (%)
Ownership
N=903
Independent 558 (62)
Hospital/Hospital system 143 (16)
Health care system 64 (7)
Small chain 15 (1)
Large chain 42 (5)
Other 81 (9)
Competition for staff
N=903
High 631 (70)
Medium/Low 272 (30)
Competition for patients
N=903
High 598 (66)
Medium/Low 305 (34)

aData for hospitalization QM was available only for 2017.
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Descriptive statistics.

HHA RESPONDENTS INCLUDED IN ANALYSES
N=903

# NON-MISSING VALUES FOR EACH ITEM
RANGED FROM 786 TO 903

QUALITY INITIATIVES ADOPTED FREQUENCY (N) PERCENT (%)

New OFFICE technologies

N=903
Web-based billing to patients 334 (37)
Web-based billing to insurers 754 (84)
Web-based staff scheduling 621 (69)
Web-based patient scheduling 620 (69)
Web-based referrals for admissions 591 (68)
Web-based referrals out of the agency 381 (42)
Electronic Medical Records (EMR) 824 (91)
Mobile technologies for staff 688 (76)

New CLINICAL technologies

N=903
Telehealth (telemetry) 252 (28)
Internet based s with clients (re: care instructions/consultations) 117 (13)

Educational web or computer based modules for patients/families: general or specialized 177 (20)
to their condition

Web-based “support group” for staff 158 (18)
Web-based “support group” for patients 53 (6)
Web-based “support group” for caregivers 74 (8)

New practices for office and staff

N=903
Improved staff training on implementation of existing protocols 823 (91)
Improved/developed new treatment protocols 795 (88)
Increased types of services provided to particular types of patients 710 (79)
Increased number (intensity) of services provided to particular types of patients 709 (79)
Improved admission or intake process 826 (91)
Improved care plan development process 831 (92)
Increased/improved monitoring of performance and quality of care 862 (95)
Instituted a formal quality improvement program 865 (96)

Regular review of HHC quality measures and 5-star rating

The 5 star score — Quality of patient care ratings 851 (94)
N=902
The 5 star score — Patient summary survey rating 840 (93)
N=900
Individual process quality measures 828 (92)
N=901
Individual outcome quality measures 837 (92)
N=900
Individual patient experience of care measures (HHCAHPS results) 877 (97)

N=902
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Table 3. Associations between quality initiatives and SQMs: Ordinary least square models estimated separately for each SQM.

ADL/PAIN SELF-TREATMENT  TIMELY CARE HOSPITALIZATION PATIENT

EXPERIENCE

COEFFICIENT COEFFICIENT

COEFFICIENT

COEFFICIENT COEFFICIENT

(P-VALUE)

(P-VALUE)

Office technologies

(P-VALUE)

(P-VALUE)

(P-VALUE)

Electronic Medical Record (EMR) 2.042 (.003) 1.543 (.209) 0.884 (.357) 0.344 (.790) 1.382 (.167)
Web-based referrals for admissions 1.310 (.006) 1.088 (.042) 0.547 (.310) —-0.170 (.804) 0.505 (.258)
Web-based staff scheduling 0.442 (.501) -0.127 (.865) —0.440 (.520) —-0.420 (.521) 1.634 (.008)
Web-based patient scheduling 0.679 (.267) 1.265 (.089) —0.446 (.480) 0.858 (.226) -1.506 (.010)
Web-based billing to patients -0.328 (.587) —-0.444 (.302) —-0.318 (.460) 1.043 (.098) —-0.806 (.028)
Mobile technologies for staff 0.132 (.821) 0.615 (.415) —-0.757 (.264) -0.163 (.909) —-0.870 (.068)
Web-based referrals out of the agency 0.140 (.604) -0.011 (.983) -0.472 (.201) -1.138 (.077) —-0.051 (.923)
Web-based billing to insurers —-0.858 (.124) —-0.915 (.147) 0.190 (.768) 0.086 (.914) 0.399 (.417)
Clinical technologies
Web-based support group for patients —-2.284 (.060) -1.619 (.018) -1.982 (.050) -2.498 (.015) -1.619 (.030)
Web-based support group for staff —-0.054 (.925) 0.887 (.070) 0.323 (.630) 1.725 (.007) 0.736 (.059)
Telehealth (telemetry) 0.872 (.025) 1.376 (.008) 0.237 (.655) -0.182 (.701) 0.825 (.083)
Educational web or computer based 0.645 (.181) 0.651 (.248) 1.337 (.008) 0.061 (.895) 0.045 (.905)
modules for patients/families: general
or specialized to their condition
Web-based support group for 1.714 (.010) 0.535 (.522) 0.139 (.845) 2.003 (.084) 0.068 (.931)
caregivers
Internet based communications with —0.186 (.746) -0.468 (.438) -0.625 (.298) —-0.534 (.459) -0.397 (.338)
clients (re: care instructions/consultations)
New practices
Improved/developed new treatment 0.533 (.394) —-0.657 (.450) —-0.517 (.504) -2.133 (.022) 0.986 (.260)
protocols
Improved care plan development 1.695 (.016) 0.691 (.258) —-0.936 (.360) -1.443 (.233) 1.449 (.004)
process
Improved admission or intake process 0.671 (.405) 1.525 (.031) 1.966 (.068) 0.012 (.993) -0.307 (.722)
Increased types of services provided to -0.611 (.256) -1.491 (.021) 0.177 (.827) 1.215 (.265) —-0.153 (.786)
particular types of patients
Increased number (intensity) of -0.398 (.509) 0.182 (.753) -0.194 (.777) —-0.004 (.996) 0.545 (.382)
services provided to particular types of
patients
Improved staff training on —0.055 (.948) -0.166 (.875) 0.587 (.563) 0.989 (.366) -1.232 (.156)
implementation of existing protocols
Increased/improved monitoring of -2.300 (.074) 0.150 (.927) 0.360 (.727) -1.125 (.500) -1.900 (.062)
performance and quality of care
Instituted a formal quality improvement 0.208 (.741) 0.693 (.404) —-0.375 (.734) -1.812 (.211) 1.130 (.303)
program
Review HHC Quality Measures 5.598 (.000) 4.610 (.000) 1.940 (.100) 4.265 (.001) -0.044 (.978)
Sample size 781 767 856 802 711
R? 0.23 0.24 0.17 0.09 0.38
Model F2 54.9 (.000) 209.6 (.000) 42.7 (.000) 37.7 (.000) 86.8 (.000)

Models included number of unique patients, ownership type, competition for staff and competition for patients. Full model estimates are available upon request.
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significance (P=.068). Lastly, increasing types of services
offered to specific types of patients significantly lowered the
self-treatment SQM.

Monitoring of publicly reported HHC quality measures. This
action affected significantly and positively the ADL/Pain, self-
treatment and hospitalization SQMs. The timely care SQM
was also positively affected by the monitoring of publicly
reported HHC quality measures but the effect was only mar-
ginally significant (P=.100).

Discussion

The purpose of this study was to determine the impact of spe-
cific new quality initiatives on HHA quality performance.
Several NQIs related to office technologies, clinical technolo-
gies and practice innovations were found to be significantly
associated with SQMs, providing preliminary evidence that
these quality initiatives are related to significant changes, both
positive and negative, in home health care at the agency-level.

A potential limitation of our study is that the information
about implementation of the NQIs was obtained from a sur-
vey, and as a consequence is subject to recall bias. We asked
respondents to distinguish between initiatives adopted
within the prior 5years and the period preceding the last
5years. Our preliminary analyses indicated that this distinc-
tion was immaterial and did not lead to different results, and
we have, therefore, assumed that all NQIs impacted quality
between 2013 and 2018. This assumption may not be accu-
rate if the NQI has been adopted by the majority of respond-
ents before 2013 and all of the impact on quality has occurred
by 2013. We do not believe that this is likely, but it might
explain why some NQIs have not shown any change effects
on any SQMs.

Another potential limitation is related to the sensitivity of
our measurement to both the nuances of quality initiatives
undertaken and the fidelity of quality improvement activities.
We noted above that there were 115 combinations of NQIs
and SQMs tested over all our models. Only 22 of those, or
19.1%, were found to be significant at the 5% level. This might
be due to the low sensitivity of our measures due to a potential
lack of precision. For example, the survey asked respondents if
they adopted telehealth. Telehealth is a very wide area, encom-
passing anything from video chats to wearable monitors auto-
matically transmitting vital signs using Bluetooth technology.
Similarly, our quality measures were composites of several
quality measures, thus possibly missing some, more specific
quality improvements. However, this high level of aggregation
is necessary when conducting a national study of this type.

Our findings have a number of policy and managerial impli-
cations that merit consideration. First, the initiatives under-
taken vary in their impact on quality as measured by the
number and type of SQMs positively affected. Sixteen NQIs
had a positive impact indicating an improvement and 7 had a
negative impact, indicating that adopting these NQIs is

associated with a decline in quality. Thus, decisions to pursue
these initiatives may depend on which areas of suboptimal
quality performance require improvement.

Second, most NQIs had a rather focused impact, typically
being associated with only one SQM, occasionally with two.
The exception is regular review of quality measures on HHC
NQI, which had a positive effect on quality improvement for
all SQMs, except for patient experience. This finding is con-
sistent with a prior study on the impact of the publication of
HHC on quality measures?® although this study did not address
agency monitoring of quality measures. This finding might be
because HHC promotes public awareness of potential perfor-
mance gaps between HHAs that could influence consumers’
choices. The lack of association between the review of HHC
measures and the patient experience SQM may be because this
measure was added to HHC only in January 2016," thus
reflecting the minimal experience of patients and agencies with
these measures on this platform during our study period. This
NQI was also one of the most likely to be implemented by
HHA, as reported by 91% to 93% of survey respondents. This
suggests that a review of HHC, because it has the potential to
reveal previously unrecognized performance gaps relative to
competitors, may be a precursor to other initiatives designed to
remedy such gaps.

Third, whether web-based technology has a beneficial
impact on quality may depend on the intended user. When the
intended user is staff or the caregiver the impact on perfor-
mance tends to be positive. When the intended user is the
patient the impact tends to be negative. The web technologies
and applications that had a significant positive impact on the
clinical SQMs included the use of EMRs, web-based admis-
sion referrals into the agency, telehealth services provided to
the patients in their homes, education provided to caregivers
over the web, support groups for caregivers, and support groups
for staff. These activities place technology in the hands of clini-
cal and administrative HHA staff. One other NQI, staff sched-
uling via the web, was also beneficial, improving the score of
the patient experience. In contrast, the potential for technology
to be alienating when the patient is the intended user is most
apparent concerning the patient experience SQM. While web-
based staft scheduling, which may work behind the scenes to
facilitate reliability of care, enhances patient experience, web or
internet-based patient billing and scheduling appear to dimin-
ish it. Web-based support groups for patients also diminishes
performance on all the SQMs, although only marginally
(P=.06) on the ADLs/Pain SQM.

These findings suggest that the use of web-based technolo-
gies in the hands of staff has the potential to improve quality,
perhaps because of the potential to free up administrative time
for patient care. Discussions with home health directors sup-
port this interpretation that “efficiency leads to quality”. For
example, standardization of workflow through the use of elec-
tronic resources not only streamlines the staff scheduling pro-
cess but also lowers the risk of human error that could disrupt
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coordination and continuity. Similarly, the EMR improves
communication between staff, makes their interactions more
efficient, and scheduling of treatments timelier, leading to
fewer errors in care and more timely treatments. Web-based
initiatives that streamline the admission and intake process also
increase efficiency and free up time for patient care reflected in
quality measure improvement. However, patients may find
interactions with agency staff through the web too impersonal
and unsatisfying as an alternative to direct provider encounters.
This may be a reflection of the relatively advanced age of many
of the patients or perhaps the poor internet connection in many
homes which some agency directors noted, and which may
make web interaction less attractive. It should be noted that
our survey was conducted in 2018, pre-Covid. Anecdotal
evidence? suggests that during the Covid period, many home
health patients welcomed telehealth services and preferred
them to in-person home visits. It remains to be seen if this
trend will continue once the pandemic is under control.

Fourth, because of their visibility in cost containment and
reimbursement reform efforts, hospitalization rates are of par-
ticular interest to public and private payers as well as referring
hospitals seeking to reduce their own exposure to the financial
risks of rehospitalizations. However, our findings do not pro-
vide a clear path to performance improvement on this SQM
for HHAs. The only NQI associated with improvement in
hospitalization is the web-based support groups for staff, which
perhaps makes the sharing of information about non hospital-
based treatment options among staff more efficient, thus low-
ering hospitalization rates.

Conclusion

In summary, this study finds that new quality improvement ini-
tiatives undertaken by HHAs have a differential impact on
quality: some improve quality, some do not have an impact, and
some actually lead to deterioration in quality. As discussed
above, one of the limitations of this study is its lack of sensitivity,
a tradeoff necessitated by its national scope. This study should,
therefore, be viewed as hypothesis-generating, providing the
impetus for future studies that can offer more specificity in
describing NQIs and identifying the specific quality measures
they affect. In light of the scarcity of resources typically available
for quality improvement studies, there is a need to prioritize the
areas for studies and investment in quality improvement. The
contribution of this study is in providing guidance and high-
lighting those areas most likely to be the most promising and
have the greatest potential to improve quality.
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