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Abstract

The Outcome and Assessment Information Set (OASIS) is the patient-specific, standardized
assessment used in Medicare home health care to plan care, determine reimbursement, and
measure quality. Since its inception in 1999, there has been debate over the reliability and validity
of the OASIS as a research tool and outcome measure. A systematic literature review of English-
language articles identified 12 studies published in the last 10 years examining the validity and
reliability of the OASIS. Empirical findings indicate the validity and reliability of the OASIS
range from low to moderate but vary depending on the item studied. Limitations in the existing
research include: nonrepresentative samples; inconsistencies in methods used, items tested,
measurement, and statistical procedures; and the changes to the OASIS itself over time. The
inconsistencies suggest that these results are tentative at best; additional research is needed to
confirm the value of the OASIS for measuring patient outcomes, research, and quality
improvement.
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INTRODUCTION

The Outcome and Assessment Information Set (OASIS) is a comprehensive assessment
designed to collect information on nearly 100 items related to a home care recipient’s
demographic information, clinical status, functional status, and service needs (Centers for
Medicare and Medicaid Services [CMS], 2009a). The OASIS is completed upon admission,
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discharge, transfer, and change in condition for all Medicare and Medicaid, non-maternity,
and non-pediatric beneficiaries. OASIS data are collected by a home care clinician (e.qg.,
nurse or therapist) via direct observation and interview of the care recipient and/or caregiver.
Select OASIS indicators are used to assign patients to a Home Health Resource Group
(HHRG) for each 60-day home care episode. The HHRG is then used to calculate each
patient’s reimbursement rate under the Prospective Payment System (PPS).

The purpose of the OASIS was to provide a standardized assessment tool that would support
a case mix adjusted PPS and a mechanism to monitor the quality of care (Davitt & Choi,
2008; Davitt, 2009). A standardized assessment tool was needed which would contain all
items essential to measuring a patient’s service needs and quantify that need into a
reimbursement level (HHRG; Davitt & Kaye, 2010). Furthermore, a standardized
assessment with risk adjustment factors would enable agencies and CMS to monitor
performance and modify practice (Shaughnessy, Crisler, Schlenker, & Arnold, 1997a). It is
important to consider these purposes when critiquing the reliability and validity of OASIS.
Home care clinicians can complete the OASIS to benefit the home care agency in
reimbursements or outcome indicators, compromising the reliability and validity of the tool
and its value in understanding quality and patient outcomes (Davitt, 2009; Davitt & Choi,
2008; Madigan, Tullai-McGuinness, Fortinsky, 2003). According to CMS, upcoding, or
overstating the severity of a patient’s health status, accounted for 11.78% of the change in
case-mix between 2000 and 2008 (Davitt & Kaye, 2010; U.S. Government Accountability
Office, 2009; Medicare Payment Advisory Commission [MedPAC], 2009; CMS, 2007a,
2007h).

The OASIS was developed over a period of 10 years where data items were refined via
multiple research studies (Shaughnessy et al., 1997a, 1997b). Both expert and clinician input
and statistical procedures were employed to “measure and risk adjust patient outcomes in
home health” (Shaughnessy, Crisler & Schlenker, 1998, p. 64). The research team that
developed the OASIS reported interrater reliability kappas ranging from .50 to 1 on
functional variables, .6 for dyspnea and pain, and .79 to 1 for behavioral items (Shaughnessy
et al., 1994, as cited in Madigan et al., 2003). A second study by the developers of the
OASIS found acceptable reliability levels with most items (71%) having weighted kappas of
at least .60 (Schlenker, Powell, Goodrich, & Kaehny, 2000, as cited in Hittle et al., 2003).
During development of OASIS, a variety of validity analyses were conducted, including:
expert consensus validation for outcome measures; criterion-related validity for case mix
adjustment items, and practitioner and expert consensus validity on care planning and
assessment items (Tullia-McGuinness, Madigan, & Fortinsky, 2009). These early studies
were also used to modify the OASIS, for example, changing wording or collapsing response
categories (Hittle et al., 2003). Since then, the OASIS has undergone three revisions (four
versions of OASIS) to reduce collection time and enhance validity (see Table 1).

Establishment of the validity and reliability of the various OASIS items is of great concern
(Hittle et al., 2003; Madigan & Fortinsky, 2004; Kinatukara, Rosati, & Huang, 2005), as is
their value as measures of home care quality both individually and as subscales (Sangl,
Saliba, Gifford, & Hittle, 2005). These data are not only used to determine reimbursement
levels for adequate patient care but to monitor agency-level outcomes. More importantly,
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data from the various OASIS versions are being utilized currently by researchers to evaluate
home care quality, patient outcomes, and to understand the factors which affect quality
and/or contribute to disparities in patient outcomes (Brega, Goodrich, Powell, & Grigsby,
2005; Madigan et al., 2003; Peng, Navaie-Waliser, & Feldman, 2003).

Since much of this research is still being conducted on data from earlier OASIS versions, the
results of this systematic review have critical implications for research and policy. First,
although changes have been made in the OASIS over time, many original variables are still
part of the OASIS assessment and their operational definitions have not changed. Likewise,
previous versions of the OASIS continue to be analyzed in longitudinal and cross-sectional
studies, due to the delay in data availability and the costs associated with purchasing CMS
data sets.

To the best of our knowledge this is the first systematic review of the published literature on
the psychometric properties of the OASIS since its implementation. The review synthesizes
and critiques the existing research on OASIS reliability and validity, focusing on study
methods, types of validity/reliability, sampling procedures, items measured, findings, and
limitations. Knowing whether the assessment process reliably and accurately captures need
is essential to assuring that agencies receive appropriate support to provide quality care.
Likewise, understanding accuracy and reliability is essential to monitoring patient
stabilization or improvement and agency performance. Finally, outcome and quality
research is dependent on valid and reliable measures of key constructs, without which
spurious findings may result.

METHODS

A systematic review of the literature was conducted in which PubMed, MEDLINE,
CINAHL, Cochrane, and Scopus databases were searched using combinations of the
following search terms: Outcome and Assessment Information Set, OASIS, psychometric,
validity, and reliability. The reference lists of reviewed articles were also examined for
additional studies, specifically those not published in peer-reviewed journals (Berg, 1999).
The search was limited to research published in English and conducted in the United States,
as the OASIS is utilized in this country only. The search was also limited to studies
published after 1999, the year the OASIS was mandated for use.

Twenty-three articles were identified in the search and reviewed. Of these, 11 were
eliminated at the abstract review stage, as they did not measure either validity or reliability
of the OASIS. Data were extracted from each article in a three-step process. First, articles
were identified as evaluating validity, reliability or, in some cases, both. Second, an initial
review of the articles was used to develop a standardized narrative review template
(Dilworth-Anderson, Williams, & Gibson, 2002; Weiner, Amick, & Lee, 2008). Such a
template was required due to the diversity of methods and measures across the included
studies. Finally, this template was used to critically analyze each study for types of validity
and reliability, methods used, sampling procedures, items measured, significant findings,
and limitations. See Tables 2 and 3 for the template and table of evidence (validity studies in
Table 2, reliability studies in Table 3). The first author completed a systematic critical
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review of all articles using the template. The second author then reviewed the articles to
validate data extraction. Any disagreement between the authors was discussed until
consensus was achieved.

SYSTEMATIC REVIEW RESULTS

The results are divided into two sections, the first addresses studies that measured validity
and the second section reports on the reliability studies. A few studies evaluated both
validity and reliability; those results are discussed in each respective section.

OASIS Validity

Methods employed—sSince 1999, seven studies investigating the validity of the OASIS
have been published. Validity is how well the measure captures the concept of interest
(Madigan, 2002) or if an item measures what it is intended to measure (Kazdin, 2002). Five
of the studies evaluated some form of criterion related validity, the degree to which a
measure relates or correlates to some external criterion (Kazdin, 2002; Rubin & Babbie,
2001). Four of these five studies evaluated convergent validity (Trochim, 2006; Weiner et
al., 2008), using either a gold standard tool like the Center of Epidemiology Studies
Depression Scale (Tullai-McGuinness et al., 2009), Structured Clinical Interview Axis |
DSM-IV Disorders (Brown et al., 2004), the certified care plan (Kinatukara et al., 2005), or
expert-derived “correct” answers (Madigan et al., 2003) as comparison criteria. Bowles and
Cater (2003) evaluated the predictive validity of the case mix weight, the clinical, service,
and functional domain scores with regard to risk of hospital readmission. In addition,
construct validity was investigated by two studies, using statistical procedures to analyze the
relationship between sets of items (Madigan & Fortinksy, 2000) or item response categories
(Fortinsky et al., 2003). Fortinsky and colleagues used Rasch modeling and principal
components analysis while Madigan and colleagues used principal axis factor analysis.

Studies used a range of designs to assess validity. Although three studies conducted
assessments at two time points, the data were treated as cross-sectional in all studies. Four of
the seven studies conducted secondary analyses of existing agency clinical records (Bowles
& Cater 2003; Fortinsky et al., 2003; Kinatukara et al., 2005; Madigan & Fortinsky, 2000).
Two studies employed prospective designs with data collected by agency staff and research
clinicians (Brown et al., 2004; Tullai-McGuinness et al., 2009). One study had agency staff
conduct assessments on a video simulated case (Madigan et al., 2003).

Studies used different data collection methods. Some studies used only agency staff for data
collection (Fortinsky et al., 2003; Kinatukara et al., 2005; Madigan & Fortinsky, 2000;
Madigan et al., 2003) while others used a combination of agency and research staff (Bowles
& Cater, 2003; Brown et al., 2004; Tullai-McGuinness et al., 2009). Likewise, some studies
collected data during the usual agency assessment process while others employed additional
assessment instruments administered at different time points. For example, two studies used
agency employed clinicians to gather OASIS assessments, but used research staff to
complete the comparative instruments (Brown et al., 2004; Tullai-McGuinness et al., 2009).
There was variation across studies in terms of professional staff used to conduct the
assessments. Brown et al. (2004) utilized registered nurses (RNs) only, while Tullai-
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McGuinness et al. (2009) and Madigan et al. (2003) utilized RNs, and therapists. In the two
studies that used delayed assessments, the average time lapse between administration of the
OASIS assessment and the gold standard instruments ranged from 5 to 23 days.

Training of staff conducting the assessments also varied. Several studies indicated that they
assumed that agency clinical staff were adequately trained in OASIS data collection via
routine agency training and provided no additional training for the research data collection
(Brown et al., 2004; Madigan & Fortinsky, 2000; Madigan et al., 2003). Two studies
provided OASIS training for agency clinical staff (Bowles & Cater, 2003; Kinatukara et al.,
2005). Two studies reported achieving adequate interrater reliability on the assessments
(Bowles & Cater, 2003; Fortinsky et al., 2003). Tullai-McGuinness et al. (2009) provided
training to the research RNs administering the comparative instruments; however, they did
not assess interrater reliability among the research clinicians. On the other hand, Brown et
al. (2004) did not mention research staff training but they did establish excellent interrater
reliability (x = .91) among the research clinicians conducting the Structured Clinical
Interview Axis | DSM-IV Disorders (SCID).

Sampling—Data were drawn from non-representative sampling frames in all studies.
Three studies utilized data from between 5 (Tullai-McGuinness et al., 2009) and 29
(Madigan et al., 2003) Ohio-based Medicare-certified home health agencies, while the other
studies utilized data from only 1 home care agency. All but two studies (Brown et al., 2004;
Kinatukara et al., 2005) used convenience samples. Sample sizes ranged from 141 to 583
patients, 64 to 337 RNs, and 14 to 99 therapists. Four studies investigated the validity of the
original OASIS and three investigated the validity of the OASIS-B. No published studies
investigating the validity of the OASISB-1 or the OASIS-C were found.

I[tems/domains measured—The multiple OASIS-items studied fell under several key
domains including: functional, clinical, service utilization, behavioral, and affect domains
(see Table 2 for specific domains by study). The measurement of validity also differed
among the studies. Two of the studies compared the validity of various OASIS items to that
of established or “gold standard” tools. The gold standard instruments employed by Tullai-
McGuinness and colleagues (2009) included the Short Portable Mental Status Questionnaire
(SPMSQ; Pfeiffer, 1975, compared to one OASIS cognitive item), activities of daily living
(ADL) and instrumental activities of daily living (IADL) measures of the Older Americans
Resource and Services (OARS) Instrument (Fillenbaum & Smyer, 1981, compared to
OASIS functional items), the Center of Epidemiology Studies Depression Scale (CES-D;
Radloff, 1977), and the Brief Symptom Inventory (BSI; Derogatis & Melisaratos, 1983,
compared to one OASIS depression item). The Structured Clinical Interview Axis | DSM-IV
Disorders (SCID) was compared to two OASIS depression items (Brown et al., 2004).
Although Bowles and Cater (2003) focused on evaluating the predictive ability of the case
mix weight, functional, clinical, and service scores of the OASIS with relation to hospital
readmission, they also measured the probability of readmission instrument (Pra; Pacala,
Boult, Reed, & Aliberi, 1997) as a comparison. Madigan et al. (2003) compared the validity
of OASIS HHRG items answered by home care nurses and therapists after video simulation
to that of expert opinion.
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Statistical procedures used also varied across the studies. To measure construct validity both
studies used some form of factor analysis (Fortinsky et al., 2003; Madigan & Fortinsky,
2000). In addition, Fortinsky and colleagues (2003) used Rasch modeling—a type of item
response theory that estimates probabilities of item responses to identify measurement
challenges within ordinal-level response categories (Hays, Morales, & Reise, 2000). The
Rasch model takes into account item difficulty and personal ability and is particularly suited
to evaluating sets of variables with nonuniform response items as is the case with the ADL
and IADL measures in the OASIS. Several different procedures were used to establish
criterion-related validity including: logistic regression (Bowles & Cater, 2003), sensitivity
rates (Brown et al., 2004), percent of inconsistencies with the CMS 485 form—the Home
Health Certification and Plan of Care required by CMS and signed by the ordering physician
(Kinatukara et al., 2005), percent correct answers (Madigan et al., 2003), and Pearson’s
correlation (Tullai-McGuinness et al., 2009).

Findings—Construct validity was evaluated by two of the studies. Both found that the
functional measures (ADL and IADL) were unidimensional; each measures a single, latent
construct (Fortinsky et al., 2003; Madigan & Fortinsky, 2000; Rubin & Babbie, 2001).
However, Fortinsky and colleagues (2003) identified two items that were problematic in
terms of the item response categories (bathing and telephone use), and that response
categories for both measures violated the assumption of equal intervals between response
categories. They also found that Rasch modeling improved the accuracy of the OASIS
response categories among the functional measures. These findings indicate that the
functional measures may “underestimate differences in disability,” especially at extreme
values. The authors suggest caution in using these measures to obtain a patient-level
disability score and that item response categories require further testing. Madigan and
Fortinsky (2000) likewise identified problems in specific domains. They found that the
functional domains had high construct validity, but the affect and behavioral domains did
not. They recommend that the affect and behavioral domains should be treated as individual
items in research or revised by CMS.

Studies concerned with establishing criterion-related validity found the OASIS items that
have been tested show low to moderate validity. Correlation between the OASIS cognitive
function score and the SPMSQ was .62 (Tullai-McGuinness et al., 2009). Correlation of the
OASIS depression item with the BSI was .26 and with the CES-D was .36 (Tullai-
McGuinness et al., 2009). Correlation between OASIS ADLs and IADLs and the OARS
instrument ranged from .20 to .69 (Tullai-McGuinness et al., 2009). Using the OASIS,
nurses identified only 13 of 35 cases with major or minor depression resulting in a 37.1%
sensitivity (Brown et al., 2004). Bowles and Cater (2003) reported the Pra was a better
predictor of hospital readmission compared to either the case mix weight, or clinical and
service scores found on the OASIS. The OASIS functional score performed closest to the
Pra in predicting readmission.

Two studies compared OASIS results to those of untested criteria. Madigan et al. (2003)
using a video simulation compared RN and therapist responses to expert-derived correct
answers. In this study, 58% (11 out of 19) of OASIS items investigated achieved 80% or
higher accuracy to the “correct” answer on admission. However, for those eight other items,
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the accuracy was much lower. Accuracy was even higher for discharge assessments.
Madigan and colleagues (2003) report that in many instances where discrepancies were
found, nurses were more likely to agree with the correct answer (sSix out of eight items) than
therapists. Discrepancies were small however (maximum of 20%) with more discrepancies
noted on the admission OASIS than the discharge OASIS. Kinatukara and associates (2005)
compared OASIS data to the certification and care plan forms also completed by agency
staff. They found inconsistencies in 48% of the cases between the care plan and OASIS
functional items, 26% of cases in the medications category, and 17.7% of cases in prognosis.
The lowest proportion of inconsistencies was for enteral feeding.

OASIS Reliability

Methods employed—Reliability captures the consistency of a measure and its ability to
generate the same data over repeated applications (Rubin & Babbie, 2001; Weiner et al.,
2008). Nine studies evaluated reliability of several OASIS items. Various methods to
measure reliability were employed including intrarater reliability (Madigan & Fortinksy,
2000), simulation (Madigan et al., 2003), sequential interrater reliability (Berg, 1999; Hittle
et al., 2003; Neal, 2000; Shew, Sanders, Arthur, & Bush, 2010), simultaneous interrater
reliability (Madigan & Fortinsky, 2004), both sequential and simultaneous (Kinatukara et
al., 2005) and internal consistency (Fortinsky et al., 2003; Madigan & Fortinsky, 2000). In
intrarater reliability the same person completes the assessment on the same patient, at two
different times, basically providing a measure similar to test-retest reliability (Weiner, et al.
2008). Interrater reliability refers to the degree to which different assessors agree on the item
values when assessing the same patient (Kazdin, 2002). In sequential interrater reliability,
two clinicians complete the same document at two different times, hours or days apart.
Simultaneous interrater reliability uses two clinicians, who independently complete the same
assessment at the same time (Madigan & Fortinsky, 2004). Internal consistency reliability
tests the amount of agreement or consistency of the items within a domain or scale (Kazdin,
2002). Most of the reliability studies used a prospective cross-sectional design. Two
conducted secondary analyses of agency data collected for a larger study (Fortinsky et al.,
2003; Madigan & Fortinsky, 2000) and one used an exploratory video simulation (Madigan
etal, 2003).

The type of staff used for assessments also varied. Most studies used only agency-employed
clinical staff (Berg, 1999; Fortinsky et al., 2003; Madigan & Fortinsky, 2000, 2004;
Madigan et al., 2003; Shew et al., 2010), one used only research staff (Hittle et al., 2003),
and two used both research and agency staff (Kinatukara et al., 2005; Neal, 2000). Studies
measured interrater reliability of various OASIS items between just nurses (Hittle et al.,
2003), and between nurses and therapists (Berg, 1999; Fortinsky et al., 2003; Madigan et al.,
2003; Neal, 2000; Shew et al., 2010). Three studies did not report the discipline of the
involved clinicians but a mix of RNs and therapists is implied (Kinatukara et al., 2005;
Madigan & Fortinsky, 2000, 2004). Time between assessments among the five sequential
rating studies ranged from 24 (Hittle et al., 2003; Neal, 2000; Shew et al., 2010) to 72 hours
(Berg, 1999; Kinatukara et al., 2005).
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Procedures to ensure consistent training among data collectors varied. Most studies
regardless of whether they employed only clinical or a combination of clinical and research
staff to collect data, relied upon the routine agency-based training provided to all staff,
assuming this was adequate. Three studies did not discuss how staff were trained (Madigan
& Fortinsky, 2000, 2004; Shew et al., 2010). Hittle et al. (2003) and Kinatukara et al. (2005)
provided additional training beyond the routine agency-based training for the research staff.

Sampling—The sampling methodologies also differed among the reliability studies. One
study used a purposive, quota sampling method (Berg, 1999); four studies used convenience
samples; two used random samples (Hittle et al., 2003; Kinatukara et al., 2005); and two did
not specify (Fortinsky et al., 2003; Madigan et al., 2003). Several studies used assessment
data from only 1 agency (Fortinsky et al., 2003; Kinatukara et al., 2005; Neal, 2000; Shew et
al., 2010), one study used 5 agencies (Hittle et al., 2003), while three studies used data from
10-29 agencies located in the same state (Madigan et al., 2003; Madigan & Fortinsky, 2000,
2004) and Berg (1999) included 60 agencies. Sample sizes also varied ranging from 23 to
583 patients and 436 clinicians in the simulation study. Eight studies investigated the
reliability of the original OASIS and one investigated the reliability of the OASIS-B1. No
published studies investigating the reliability of neither the OASIS-B nor the OASIS-C were
found.

ltems/domains measured—Three statistical procedures were employed to measure
interrater reliability. One study measured simulated interrater reliability reporting response
distributions for each discipline and chi-square (similar to percent agreement; Madigan et
al., 2003); two studies reported interrater reliability as the percentage of agreement between
the raters (Neal, 2000; Shew et al., 2010). Four studies reported both Cohen’s kappa and
percent agreement to establish interrater reliability (Berg, 1999; Hittle et al., 2003;
Kinatukara et al., 2005; Madigan & Fortinsky, 2004), while Madigan & Fortinsky (2000)
used Cohen’s kappa to measure intrarater reliability. In addition, Cronbach’s alpha was
employed to measure internal consistency reliability (Madigan & Fortinsky, 2000; Fortinsky
etal., 2003).

The items tested for reliability varied greatly between studies. The reliability of between 15
(Fortinsky et al., 2003) and 96 (Hittle et al., 2003) items were investigated. The Home
Health Resource Group (HHRG) items, which impact reimbursement, have been among the
most commonly studied (four out of nine studies; Berg, 1999; Madigan et al., 2003;
Madigan & Fortinsky, 2004; Shew et al., 2010). In most studies, these included specific
items from the functional (e.g., ability to ambulate), clinical (e.g., dyspnea), affect, and
behavioral domains used to determine the HHRG and thus agency reimbursement. Other
studies included the HHRG items but investigated other variables as well (Neal, 2000; Hittle
et al., 2003; Kinatukara et al., 2005). One study investigated the overall intrarater and
internal consistency reliability of the functional, affect, clinical, and behavioral domains
(Madigan & Fortinsky, 2000).

Findings—Internal consistency was high in the functional domain with Cronbach’s alpha

ranging from .86 to .91 (Fortinsky et al., 2003; Madigan & Fortinsky, 2000). Internal
consistency was low in the affect and behavioral domains as Cronbach’s alpha ranged from .
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25 to .56 (Madigan & Fortinsky, 2000). Overall, interrater reliability of the various OASIS
items studied ranged from .11 (Kinatukara et al., 2005) to 1.0 (Hittle et al., 2003; Madigan
& Fortinsky, 2000, 2004) as measured using Cohen’s kappa. Percentage of agreement
ranged between 32% (Kinatukara et al., 2005) and 100% (Madigan et al., 2003; Hittle et al.,
2003; Madigan & Fortinsky, 2004; Kinatukara et al., 2005) upon admission and between
45.4 and 100% upon discharge (Madigan et al., 2003). In looking at reliability across
disciplines, Madigan et al. (2003) found that nurses and therapists agreed on a majority of
times at admission (10/16) and discharge (14/16). See Table 4 for itemized list of findings
across studies.

Reliability of the HHRG items (identified in Table 4) varied greatly among studies, with
some dimensions/items showing high reliability in one study and low or moderate in others.
Reliability of HHRG items at admission ranged between 37% (bathing) and 100%
(therapies). HHRG items measured with Cohen’s kappa at admission ranged from .22
(dyspnea) to .96 (therapy) and at discharge .66 (dyspnea) to 1.0 (multiple HHRG items).
Twelve of the 14 HHRG items studied had reliability below .6 or 80% agreement in at least
two studies including: vision, pain, presence of open wounds/lesions, dyspnea, bowel
incontinence, behavior problems, upper body dressing, lower body dressing, bathing,
toileting, ambulation, and transfers. The following assessment dimensions yielded low to
moderate reliability on most items: patient medical history, inpatient discharge date, patient
prognosis, patient risk factors, supportive assistance, neuro/emotional/behavioral, respiratory
issues, elimination status, sensory and instrumental activities of daily living status (average
kappas of <.60). Patient demographics, living arrangements, and integumentary dimensions
(except for the HHRG-item related to open wounds/lesions), resulted in high reliability
(kappas =.61 on most items). Patient diagnosis variables achieved moderate reliability
overall while the Activities of Daily Living dimension showed mixed results across studies
and across items. RNs scored higher reimbursement rates in 13 of 24 cases where RNs and
PTs disagreed but there was no statistically significant difference between reimbursement
rates (Shew et al., 2010).

Measurement of reliability using sequential versus simultaneous ratings also yielded
differences. One study that employed both sequential and simultaneous ratings, found that
65% of the items studied (39 items) using sequential ratings had poor interrater reliability
(< .40) while only 29% (19 items) had poor interrater reliability using simultaneous ratings
(Kinatukara et al., 2005).

General Limitations

These studies clearly have limitations. First, the variability of items studied, methodologies,
and statistical procedures employed make comparison between studies difficult. Second,
results from these studies may not be generalizable to all Medicare-certified home care
agencies as primary sampling frames were non-representative (i.e., either one state or one
agency); most used small and convenience samples. For example, one study reported a
sample bias of nearly all White subjects and that 98% of the cohort was insured via
traditional, fee-for-service Medicare only (Fortinsky et al., 2003). In addition, the lag
between the initial assessment and the comparison instrument varied widely across studies.
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One validity study reported a delay of up to 5 days on average after the initial OASIS
(Tullai-McGuinness et al., 2009) and another study reported a maximum delay of over one
month between the assessments (Brown et al., 2004). In the reliability studies the delay
ranged from 24 (Hittle et al., 2003; Neal, 2000; Shew et al., 2010) to 72 hours (Berg, 1999;
Kinatukara et al., 2005). Such delays present methodological concerns as patient status
between the two assessments could have changed, thus effecting either the validity or
reliability results of the study. Investigations lack consistency in the items studied and in the
methods utilized to study them. Furthermore, these studies evaluated a limited subset of the
over 100 OASIS items, addressing key quality improvement domains or areas included in
the reimbursement algorithm, but leaving a gap in our understanding of the validity and
reliability of the remaining items. Finally, some studies tested aggregate measures (e.g.,
Bowles & Cater, 2003) while others tested individual items. Thus comparison across studies
is not possible. Finally, validity and reliability studies employed a variety of assessors, with
some using agency staff and others using research clinicians, some used RNs only and
others used both RNs and therapists. The use of different disciplines can impact results due
to differing approaches to data collection between PTs and RNs (e.g., observation of patient
vs. self-report; Davitt, 2009; Santos-Eggiman, Zobel, & Berod, 1999). For example,
Madigan et al. (2003) found significant differences between RN and therapists’ completion
of OASIS items. Use of research clinicians and simulation may also bias results, in that the
added stressors of carrying a caseload are not relevant in a research or simulated situation.

Limitations specific to validity studies—The review discovered several limitations
specific to the validity studies. For example, one study reported that the research RNs
received a structured orientation and a reference manual but the study investigators did not
establish interrater reliability in using the gold standard instruments leaving the validity and
reliability of this collected data in question (Tullai-McGuinness et al., 2009). Likewise,
interrater reliability was not measured for the agency clinician assessors in most validity
studies. Two other studies used untested comparison criteria (expert opinion or patient care
plan) to establish convergent validity. Madigan et al. (2003) did not discuss any systematic
means to evaluate the “correct” answers derived from expert opinion. Also, use of the care
plan to establish validity required subjective review by a research clinician, with no
discussion of training for the research staff. This also assumes that the care plan itself is an
accurate picture of the patient’s status, again without any testing to support that assumption.
Likewise, the reviewed studies had inconsistent strategies for assuring that clinical staff
assessors were adequately trained in completion of the OASIS. Furthermore, these studies
addressed construct and criterion-related validity only. Translational validity (i.e., content
validity) was not explored and only one study evaluated the impact of inaccuracies in
OASIS completion on reimbursements (Madigan et al., 2003).

Limitations specific to reliability studies—Several limitations in the current OASIS
reliability literature have been identified as well. To begin, the methodology of intrarater
reliability is not the most effective measure of reliability as the completion of the second
OASIS can be influenced by the rater’s recall of the initial assessment (Madigan &
Fortinsky, 2000). Interrater reliability while more effective, is not without its limitations.
Simultaneous raters could compare and change answers or the rater conducting the
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assessment can influence the information obtained. Madigan and Fortinsky (2004) state that
the raters were instructed not to change their answers after discussion with the other rater but
there was no discussion of how this was monitored. Sequential rating can pose risks of a
patient’s status changing between ratings depending upon how much time has elapsed
between assessments, thus affecting reliability. This is an artifact of the measurement
process, not necessarily due to poor reliability of the actual items. Other factors that can
impact the accuracy of interrater reliability include how raters were trained, differing clinical
judgment, and rater expertise and experience. Since few studies controlled for these factors
it is difficult to evaluate the potential for error.

DISCUSSION

Overall, the studies included in this analysis indicate low to moderate validity and reliability
for some items on the OASIS. However, several studies showed low validity/reliability for
certain behavioral, functional, and clinical items, raising concerns regarding their use in
outcome measurement either for outcome-based quality improvement (OBQI) or research.
For example, construct validity studies demonstrate the unidimensional nature of the
functional domain, indicating these items taken together measure a single construct.
However, the behavioral and affect domains did not demonstrate clear unidimensionality
and thus should be used individually rather than as composite measures. Furthermore,
construct validity studies suggest that the response categories may be problematic for certain
functional items, and thus aggregate disability scores may not be valid. Criterion-related
validity studies suggest mixed findings, with the ADL items generally showing higher
validity as compared to “gold standards” or expert opinion and the IADL, affect (e.g.,
depressed mood) and behavioral items showing much lower validity. Accuracy seems to be
better at discharge compared to admission. Similar results were found in the reliability
studies. Internal consistency was higher on the functional domain as compared to the affect,
behavioral, or clinical domains. Interrater reliability studies, however, showed mixed results
even within specific measurement domains (e.g., functional or integumentary status) and
across studies. The potential for measurement error in many of these studies is quite high
and so these results must be viewed with caution. Given the lack of consistency in methods
used, items tested, sampling, statistical procedures, and findings, plus the changes to the
OASIS itself over time, these results suggest that additional research is needed.

Research Recommendations

Future research needs to consider issues related to generalizability. This is one of the major
gaps in the current knowledge base. Most of the existing studies were conducted with
nonrepresentative samples. Studies using multistage probability sampling designs would
have greater confidence in any inferences made about the validity and reliability of the
OASIS. In addition, while more representative samples may help with the statistical
inference by reducing sampling error around validity and reliability estimates, they are not
necessarily going to result in better point estimates. Thus, more research is needed to
support or refute the findings of the studies reviewed here.
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Likewise, consistency in measurement is needed in future research. Researchers employed a
number of methodologies in determining validity and reliability of the OASIS. Differences
in the gold standard tools used for comparison and the varying measurement methodologies
——percentage of agreement, Cohen’s kappa, and Cronbach’s alpha—make comparison
across studies difficult. Thus, future research needs to take a consistent approach to
measuring reliability and/or validity, using similar statistical procedures, and focusing on
key items, in particular those used in OBQI, case mix adjustment, HHRG calculation, and
care planning. Specifically, researchers should determine whether individual items are valid
and reliable but also whether subscales measuring specific domains (e.g., functional status,
affect, behavioral) are valid and reliable. Of concern is whether such scales are uni-
dimensional (Fortinsky et al., 2003; Madigan & Fortinsky, 2000) and whether existing item
response categories are valid. For example, Fortinsky and colleagues (2003) have raised
important questions about some functional status items and the validity of their response
categories. These need to be further evaluated. Also, more careful attention needs to be paid
to testing methods and procedures. There are clear drawbacks to both intrarater and
interrater reliability, as there are to the use of sequential and simultaneous rating procedures
or assessments; however, researchers can employ monitoring and control procedures to
address these drawbacks. For example, few studies controlled for assessor experience in
home health care or with OASIS, agency factors, or the discipline of the assessor.

Another gap in the literature concerns the type of validity testing conducted. Five studies
addressed some type of criterion-related validity, four of which tested convergent, and one
tested predictive validity. Discriminant validity, the degree to which a measure does not
correlate with a measure of a different construct (Kazdin, 2002), was not explored.
Additional research using confirmatory factor analyses of specific OASIS items is
recommended. Although construct validity was evaluated by two studies, content validity—
the degree to which an instrument captures the range of meanings of the construct—has not
been independently tested via expert review (Rubin & Babbie, 2001). It may be time for
additional expert review to establish the content and construct validity of specific OASIS
items unchanged over time.

In addition, modified items which were implemented with the newest OASIS version are
expected to improve validity. This version has added a new evidence-based screening tool,
the PHQ-2 (Pfizer, 1999) for depression which is embedded in the OASIS tool but not
required as home health clinicians can use other tools for this assessment. The impact of
these changes on validity and reliability must be determined. However, it is essential to
highlight the problems with these earlier OASIS affect measures, since many research
studies are still using data collected via these earlier versions. For example, Tullai-
McGuinness et al. (2009) reported inadequate validity for the one depression item, in earlier
OASIS versions, as it was not adequately sensitive to identifying depressive symptoms.
Approximately 13 to 29% of geriatric patients receiving skilled home care suffer from either
major or minor depression, as diagnosed using the Structured Clinical Interview Axis |
DSM-IV Disorders (SCID; Bruce et al., 2002; Brown, McAvay, Raue, Moses, & Bruce,
2003; McAvay, Bruce, Raue, & Brown, 2004). Thus, it will be critical to determine in the
newest iteration of this measure if the OASIS improves our ability to identify depression.
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Likewise, several patient needs assessments which have not yet been independently
evaluated for their psychometric properties have been added to replace previous OASIS
items (CMS, 2009a, 2009b). Additional items added include: pain, pressure ulcer, risk for
hospitalization, influenza and pneumococcal vaccine, heart failure symptoms, fall risk
assessments, drug regime review, medication reconciliation, medication education, and a
plan of care and intervention synopsis. Since these measures will be used as benchmarks for
agency performance and quality improvement as well as in empirical research, we will need
to understand whether they improve our capacity to reliably and validly measure key quality
improvement indicators in the newest version as agency data are compared from year to
year.

Studies also varied in their interpretation of the results. As in other areas of benchmarking,
set standards for acceptable levels of reliability and validity should be established via expert
review. These benchmarks could then be used to continue to improve the OASIS over time.
Other gaps include the lack of investigations related to the accuracy of OASIS completion
and empirical evidence to support how to best structure and provide clinician training to
assure both OASIS accuracy and reliability. Investigators did not address the home health
agency staff’s ability to use the tool or how well home health agency staff were trained in
OASIS completion. Differences were found between the disciplines of nursing and therapy
(Madigan et al., 2003). Also, discrepancies were found regarding the HHRG OASIS items in
both studies (Madigan et al., 2003; Shew et al., 2010) where agencies both over and
underestimated the HHRG score. Accurate reimbursement and outcome assessment are
important aspects of home care delivery, thus evidence to support the OASIS’ continued use
for existing and modified items is critical.

Finally, studies should focus specifically on establishing reliability/validity in a real-world
practice context and control for various practice factors. For example, productivity and case
management demands can affect an assessor’s performance during the assessment process.
In addition, agency incentives to complete the OASIS so as to maximize reimbursement was
addressed by one study (Madigan et al., 2003) which found that discrepancies related to the
HHRG score did exist but resulted in the home care agency receiving less reimbursement.
Despite this study’s findings, agencies could be motivated to make patients appear sicker
and more functionally disabled at admission in order to receive higher reimbursements and
improve quality scores which could impact the validity of this nationally implemented
instrument. This incentive to inflate a patients’ disability must be considered especially
when conducting research.

Another significant limit is the lack of controls for training, education, and clinician
experience in OASIS completion. Despite the OASIS’ mandatory use for the last decade,
neither a standard method of training, nor a minimum competency has been established for
home care clinicians or researchers completing the assessments. While CMS has made
available an OASIS Guidance Manual and online training modules (http://
www.oasistraining.org), no confirmation of usage is required nor any assurance that staff
employ the manual and models in a consistent manner.
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Longitudinal research using OASIS data sets is problematic; we do not have an adequate
number of studies on any one OASIS version to truly establish validity and reliability of
individual items or composites. Thus, researchers must exercise caution when using OASIS
data to understand outcomes, contributing factors to outcomes, disparities in outcomes, and
agency performance/quality.

CONCLUSION

In summary, few studies have published results regarding the validity and reliability of
OASIS data since 1999, despite its increasingly common use for home health care policy
and research purposes. In addition to being sparse, evidence is inconclusive regarding the
validity and reliability of the OASIS and important gaps in knowledge exist. The published
research is growing, however, and provides a starting place from which to direct future
home care services inquiry. With further research that builds upon current evidence,
researchers will be better prepared to test items and conduct more appropriately designed
studies to determine the validity and reliability of this data collection tool. Ongoing research
on the psychometric properties of the OASIS must be a priority given its role in determining
home care reimbursement, home care quality, and its employment in ongoing home health
care services research.
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TABLE 1
OASIS Version Changes

Year
OASISversion implemented Significant changes

OASIS 1999 Original document released to all Medicare-certified home
health agencies

OASIS-B 2002 Paperwork Reduction Act (Public Law No. 96-511, 94 Stat.
2812)

Deleted OASIS items not used for payment, quality
measurement, or survey purposes in an effort to ease
paperwork burden on home care agencies and clinicians

The deletions made represented a burden reduction of 28%

OASIS-B1 2008 OASIS items added to address clinical domains not currently
covered but deemed essential for patient assessment

Modified item wording or response categories for selected
items to reduce the complexity of the tool

Eliminated seven items not required for payment, quality, or
risk adjustment

Simplified 44 items to promote clarity
Added 13 process items to support evidenced-based practices

OASIS-C 2010 OASIS-B1 items not used for payment, quality measures
(including those used in the survey process), case mix, or
risk adjustment purposes (e.g., Transportation and
Shopping), were eliminated (CMS, 2009a).

New items were created to (a) increase clarity in
measurement; (b) replace OASIS-B1 items being eliminated;
or (c) measure processes of care in home health agencies
and to assist clinicians in care planning (CMS, 2009a).
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