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INTRODUCTION

Abstract—Many veterans receive rehabilitation services in
Department of Veterans Affairs (VA) nursing homes. Efficient
methods for the identification of active diagnoses could facilitate care planning and outcomes assessment. We set out to
determine whether diagnostic data from VA databases can be
used to identify active diagnoses for Minimum Data Set
(MDS) assessments. We evaluated diagnoses being considered
for inclusion in MDS version 3.0 and present in at least 15% of
a sample of VA nursing home residents. A research nurse following a standardized protocol identified active diagnoses
from the medical records of 120 residents. A clinical nurse also
identified active diagnoses in 58 of these patients. Inpatient
and outpatient diagnoses from the VA National Patient Care
Database were identified for the past year. We calculated
kappa, sensitivity, and specificity values, considering the
nurses’ assessments the gold standard. We found that kappa
values comparing research nurses and databases were generally poor, with only 8 of the 19 diagnoses having a value >0.60.
Levels of agreement between the clinical nurse and administrative data were generally similar. We conclude that VA administrative data cannot be used to accurately identify active
diagnoses for nursing home residents. How best to efficiently
collect these important data remains uncertain.

Rehabilitation for patients with disabilities is increasingly being provided in skilled nursing facilities [1], now
known in the Department of Veterans Affairs (VA) as
Community Living Centers (CLCs). Critical to assessing
and improving the quality of this rehabilitation care is a
comprehensive understanding of resident outcomes [2].
Outcomes data may be used to profile CLCs on the quality of their care and to identify benchmarks for best practices within the entire VA. In the examination of
outcomes, risk adjustment helps ensure that any observed
variations reflect differences in care rather than differences in patient mix. Risk adjustment for rehabilitation
outcomes should incorporate many different patient-mix
factors, including sociodemographics, functional status,
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cognitive ability, and sensory function [3–4]. A number
of studies have also shown that comorbidities are an
important patient risk factor to consider when adjusting
on rehabilitation outcomes [5–7]. Capturing information
on comorbidities will then be essential for the development of an outcomes tracking system for VA rehabilitation patients residing in CLCs.
Information on comorbidities is available on all nursing home residents, including those in VA CLCs, through
the Minimum Data Set (MDS). This comprehensive resident assessment system was developed in response to the
1986 Institute of Medicine report on improving care in
nursing homes [8] and includes information necessary for
care planning. Specific sections address topics such as
physical function, cognition, behavior, health conditions,
and disease diagnoses. However, concerns have long
been raised about the use of MDS data for purposes such
as quality assessment and research [9–10]. In part, these
concerns have been fueled by questions about the reliability of resident assessments, and studies have shown
that the correlation among specially trained nurse assessors on various items may be low [11]. The Disease
Diagnoses section of the MDS, which contains information on important comorbidities, has been viewed as
especially difficult, in part because of the requirement
that only active diagnoses be recorded. This requirement
reflects the importance of the MDS in care planning,
where knowledge of active diagnoses, as opposed to all
diagnoses, is critical. Active diagnoses are defined as
those that have a relationship to the resident’s current
functional status, cognitive status, mood or behavioral
status, treatments, monitoring plan, or prognosis. The
recently completed Data Assessment and Verification
project, performed for the Centers for Medicare and
Medicaid Services, identified Disease Diagnoses as one
of the most common sections for discrepancies, mostly
because of diagnoses that were no longer active being
recorded in the MDS.
VA has a wealth of diagnostic data in its National
Patient Care Database. Because these data are generated
from recent hospital, outpatient, or long-term care
encounters between patients and clinicians, they may be
an alternate source of information on active diagnoses for
use on the MDS. Therefore, as part of a validation of the
proposed MDS version 3.0, we examined the correlation
between VA administrative data and diagnostic data
recorded in the MDS. Specifically, for the MDS data, we
used MDS assessments performed by both specially

trained research nurses and clinical nurses as part of routine care. These results could help inform the accuracy of
VA administrative data and whether it may replace
assessments currently performed by clinical nurses.

METHODS
Study Setting and Sample
This study was a part of the larger VA MDS 3.0 pilot
testing and validation study funded by the Health Services Research and Development Service. Among the
many goals of this study was to improve the accuracy of
the diagnostic data collected during MDS assessments.
Study participants were from four VA CLCs located in
the northeast. At each CLC, residents were selected
based on their being scheduled for their routine MDS 2.0
assessment, which is typically done on admission, quarterly, and with significant changes in health status. As an
additional exclusion criterion, residents could not be
comatose.
Minimum Data Set Assessments
Within 48 hours of the required MDS 2.0 assessment,
either of two research nurses completed an additional
pilot MDS 3.0 assessment. We used this pilot version of
MDS 3.0 to collect information on active diagnoses. The
Disease Diagnoses section of the pilot MDS 3.0 is similar
to that of the currently used MDS 2.0 in terms of the specific diseases captured. However, a major change is the
development of more detailed protocols to describe when
a disease is active, where in the medical record this information should be sought, and the time frame to be considered for activity. Thus, it stresses first determining
whether the condition is present and then whether it is
active. As an example, for heart failure, active disease
requires a physician-documented diagnosis of heart failure plus one or more of the following: a physician note
indicating active disease; a positive test, such as a chest
X-ray, within the past 30 days indicating heart failure;
signs or symptoms, such as dyspnea, attributed to heart
failure; current medication treatment; or hospitalization
for heart failure within the past 30 days. Specific International Classification of Diseases-9th Revision-Clinical
Modification (ICD-9-CM) codes were assigned to each
MDS 3.0 diagnosis to facilitate comparisons with administrative data.
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The trained research nurses conducted a detailed
review of medical records to identify active diagnoses.
These two research nurses had received extensive training in the use of MDS 3.0 and, in the case of the Disease
Diagnoses section, had helped in the development of the
criteria used to determine disease activity. Thus, the
research nurses may be considered as the “gold standard”
assessment. A total of 120 patients were evaluated by the
research nurses.
Fifty-eight of these patients also had a pilot MDS 3.0
assessment completed by the clinical team. Typically,
these assessments were performed by the MDS coordinator on the unit and were based on the assessor’s knowledge of the resident, discussions at team meeting, and
review of the medical records. These nurse-assessors had
received more limited training in the use of the instrument and could be considered to represent how the
assessment would typically be completed in actual clinical practice.
Department of Veterans Affairs Administrative Data
We used the VA National Patient Care Database to
collect all ICD-9-CM codes from the year before the
MDS 2.0 assessment for the 120 patients. We used ICD9-CM codes from hospital, outpatient, and long-term care
settings. However, we excluded codes from nonclinician
visits, such as laboratory or radiology. No diagnostic data
were collected from non-VA sources such as Medicare.
Analyses
Separate analyses were performed for the research
and clinical nurses. We examined those MDS 3.0 diagnoses present in at least 15 percent of the patients when
assessed by any source, whether research nurse, clinical
nurse, or administrative data. Two-by-two tables were
constructed for the presence or absence of each diagnosis
in the nurse assessment and in the VA administrative data.
Overall level of agreement between the two data sources
was calculated for each diagnosis with use of the kappa
statistic. Sensitivity and specificity were then calculated,
with the nursing assessment as the gold standard. Thus,
sensitivity described what proportion of patients identified by the nurse as having the disease was also identified
as having the disease in the administrative data and specificity described what proportion of patients identified by
the nurse as not having the disease was also identified as
not having the disease in the administrative data.

RESULTS
Nineteen diagnoses were evaluated. For most diagnoses, limited agreement existed between the research
nurses and the administrative data (Table). In only eight
diagnoses did the kappa value equal or exceed 0.60:
uncomplicated diabetes mellitus, stroke/transient ischemic
attack (TIA), coronary artery disease, chronic heart failure, thyroid disorder, hemiplegia/paraplegia/quadriplegia,
asthma/chronic obstructive pulmonary disease, and
schizophrenia. For other diagnoses, the level of agreement was generally poor, with a kappa level as low as
0.18 for depression. Results were very similar when clinical nurses were compared with administrative data
(Table), again with only eight of the diagnoses having
kappa values exceeding 0.60. Research and clinical
nurses were also similar in terms of which diagnoses they
had high and low levels of agreement on with administrative data. The eight diagnoses with the highest kappa values (>0.60) for the research nurses included six
diagnoses with the highest kappa values for the clinical
nurses. The six diagnoses with low kappa values for the
research nurses (<0.40) included the four with the lowest
kappa values for the clinical nurses. No clear pattern was
evident as to which diagnoses had high or low levels of
agreement. Mental health disorders included the diagnoses with the highest kappa value, schizophrenia, and
the lowest kappa value, depression.
Sensitivity of administrative data compared with the
research nurses varied considerably, ranging from 30 percent for depression to 100 percent for both stroke/TIA
and hemiplegia/paraplegia/quadriplegia. Low sensitivity
indicates that diagnoses identified by the research nurse
as present may not be listed in the administrative data.
Specificity, in most cases, was better than sensitivity and
varied less, with a range from 77 to 100 percent. High
specificity indicates that the administrative data rarely
listed diagnoses as present within the past year when the
nurses indicated it was absent. Results from the clinical
nurses were generally similar to the research nurses.

DISCUSSION
Accurate information on diagnoses is essential in
care planning and tracking of outcomes of nursing home
residents receiving rehabilitation. Numerous studies have
confirmed the validity of the diagnostic data contained in
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Table.
Comparisons between administrative data and research and clinical nurses’ identification of nursing home residents’ active diagnoses. In
calculating sensitivity and specificity, we considered nurses as “gold standard.”

Diagnosis in Administrative Data
Arrhythmias (nonatrial fibrillation)
Coronary Artery Disease
Chronic Heart Failure
Hypertension
GERD/Peptic Ulcer
Benign-Prostatic Hypertrophy
Anemia
Uncomplicated Diabetes Mellitus
Arthritis
Stroke/TIA
Hemiplegia/Paraplegia/Quadriplegia
Dementia: Alzheimer Disease
Dementia: Non-Alzheimer Disease
Asthma/COPD
Cancer
Thyroid Disorder
Anxiety Disorder
Depression
Schizophrenia

Kappa
0.31
0.65
0.60
0.47
0.48
0.52
0.36
0.69
0.36
0.77
0.91
0.47
0.37
0.63
0.35
0.67
0.50
0.18
0.94

Research Nurse
Sensitivity
Specificity
(%)
(%)
57
90
68
94
68
93
74
77
54
91
57
93
48
87
78
91
53
87
100
93
100
97
57
96
34
97
68
94
80
83
55
100
55
95
30
87
94
99

Kappa
0.38
0.72
0.56
0.46
0.68
0.59
0.38
0.65
0.53
0.90
0.71
0.62
0.31
0.63
0.59
0.46
0.48
0.20
0.85

Clinical Nurse
Sensitivity Specificity
(%)
(%)
100
86
80
91
78
88
89
55
65
100
64
94
45
93
100
80
60
91
92
98
89
92
100
91
36
92
59
98
80
84
50
96
50
94
33
85
100
96

COPD = chronic obstructive pulmonary disease, GERD = gastroesophageal reflux disease, TIA = transient ischemic attack.

VA administrative records [12–14]. However, for nursing
homes, the MDS requires that the diagnosis be not only
present but active. This added requirement has not been
previously examined in the VA. Given the difficulties
clinical staff have in identifying active diagnoses, we
hypothesized that VA administrative data might serve as
a useful substitute in the completion of MDS for CLC
residents.
Our results did not support this hypothesis. We found
that the level of agreement, as reflected by kappa values,
was generally low when we compared administrative
data and research nurses. Kappa values were greater than
or equal to 0.60 for only 8 of the 19 conditions. Tremendous variability was also found in sensitivity and specificity of administrative data, although specificities were
generally higher. This suggests that when diagnoses are
listed in VA administrative data within the past year, they
do reflect conditions that are active. Using a time frame
longer than 1 year would be expected to increase the sensitivity and reduce this specificity.
Results were not substantially different when we
compared clinical nurses and administrative data. Levels
of agreement were often poor, and for only eight condi-

tions was the kappa greater than 0.60. However, perhaps
reflecting the fact that information in administrative databases is generally derived from clinicians, specificity
remained high.
Relatively few studies have examined whether
administrative databases could replace clinicians’ assessments on the MDS. In one study of Ontario nursing
homes, the MDS often did not include many important
diagnoses that had been present in the discharge diagnosis database from the preceding hospitalization [15]. Reasons for these discrepancies were unclear but thought to
possibly reflect the incomplete transfer of diagnostic
information upon resident transfer between settings.
Other studies have either compared different research
nurses [11] or compared clinicians’ MDS assessments
with trained assessors and standard protocols [16–17].
VA administrative data are generally felt to be more
comprehensive than databases from other healthcare settings. Thus, it is difficult to imagine that other databases
would be better able to identify active diagnoses. Results
from this study, then, would be applicable to MDS
assessments outside the VA. However, our study did not
use the additional diagnostic data available in Medicare
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files. Studies have shown that incorporation of Medicare
data improves the capture of comorbidity burden in veterans who are dual users. The addition of this diagnostic
data contained in Medicare files would be expected to
increase sensitivity but reduce specificity; the effect on
kappa values would be uncertain. Further studies would
be required to determine whether additional diagnoses
from Medicare would assist in the accurate identification
of active diagnoses within the VA.
Several additional limitations of this study should be
noted. We only examined four nursing homes located in
the northeast. Results could differ in other locations. Our
sample size was also relatively small, so the number of
patients per diagnosis was low. Furthermore, several
diagnoses from MDS 3.0 were excluded because they
were present in less than 15 percent of the sample. We do
not know whether administrative data would be better at
coding these rare conditions.
While study results highlight that administrative data
should not be used for the identification of active diagnoses on the MDS, our results do not suggest how the
identification of active diagnoses may be improved. Our
assumption is that the research nurses most accurately
identified active diagnoses because of their reliance on
strict protocols of medical record reviews. Additional
training of clinical nurses on completion of the MDS
would then be required to ensure the most accurate information on active diagnoses in nursing home residents.
However, research nurses could miss important diagnoses because of poor documentation. The Ontario study
suggests that improved transfer of data from hospital
stays could help improve the identification of MDS diagnoses [15]. Given VA’s electronic medical records, we
believe a lack of data on transfer is a less likely explanation for our results. Additional studies are clearly indicated.

CONCLUSIONS
The MDS is a valuable tool for VA clinicians, managers, and researchers working with rehabilitation
patients in CLC settings. An important aspect of the
MDS is the Disease Diagnoses section that provides
information essential in care planning and outcomes
measurement. Despite the importance of these data, studies have shown that clinical staff poorly identify active
diagnoses when completing the MDS [16]. Our results

suggest that administrative data cannot substitute for the
assessments currently performed by VA clinicians.
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