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Symbols

--- Data not available

,., Category not applicable

Quantity zero

0.0 Quantity more than zero but less
than 0.05

z Quantity more than zero but less
than 500 where numbers are
rounded to thousands

* Figure does not meet standard of
reliability or precision
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Introduction
The purpose of this report is to describe a method for

standardizing definitions of episodes of nursing home care
in the 1985 National Nursing Home Survey (NNHS). This
standardization is necessa~ because not all nursing homes
use the same definition of a nursing home stay and, thus,
reported lengths of stay are not always comparable.
Length of stay in nursing homes is important for policy
decisions such as allocation of resources and planning for
long-term care insurance. The construction of length of
stay estimates is complicated in surveys, such as the
NNHS, which use facility based definitions of a nursing
home stay as the sampling frame for current and dis-
charged residents. It is necessary to consider a resident’s

entire pattern of nursing home usage, including multiple
nursing home stays and intervening hospital utilization, in
calculating length of stay. Studies of length of stay have
been published using the 1977 NNHS (1,2). However, in
that survey, information was not collected on nursing
home stays other than the sampled stay. More recent
surveys do include information on additional nursing
home stays and hospital utilization. Adjustments to length
of stay estimates have been made by Spence and Wiener
(3) using data from the 1985 NNHS, and Short et al. (4)
using the 1987 National Medical Expenditure Survey. The
methods used differ from the method presented in this
report.



Background

The 1985 National Nursing Home Survey (NNHS)
collected extensive information about nursing homes and
their residents. The sample frame consisted of all nursing
homes listed in the 1982 National Master Facilities Inven-
tory (NMFI), nursing homes identified in the 1982 Com-
plement Survey of the NMFI, facilities that opened
between 1982 and June 1984, and hospital-based nursing
homes identified by the Health Care Financing Adminis-
tration, The sample frame contained 20,479 nursing
homes. The sample was selected using a stratified two-
stage probability design. The first stage was the selection
of the individual facilities. A sample of 1,220 nursing and
related care homes was selected, of which 1,079 nursing
homes (88.4 percent) participated in the survey. The
second stage was the selection of current residents and
discharges within homes. This stage was carried out by the
interviewers at the time of their visits to the facilities. The
sample frame for current residents consisted of all people
on the register of the facility on the evening prior to the
day of the survey. A sample of five or less current
residents per facili~ was selected. The sample frame for
discharges consisted of all discharges (whether the resi-
dent was alive or dead) that occurred during the 365 days
prior to the survey date. A sample of six or fewer dis-
charges per facility was selected (5).

Data were collected on 5,243 individuals (97 percent
response rate) who were current residents in these insti-
tutions at the time of contact (Current Resident Sample)
and on 6,023 discharges (95 percent response rate) that
occurred during the 365 days preceding the date of con-
tact (Discharged Resident Sample). Detailed information
was collected from nursing home facility records and
appropriate staff regarding dependence in activities of
daily living; functional impairments; diagnoses; the receipt
of services; cognitive and emotional status; sources of
payments; and hospital use and nursing home stays prior
to, during, and subsequent to the sampled stay. The data
collection instruments were the Current Resident Ques-
tionnaire (CRQ) and the Discharged Resident Question-
naire (DRQ).

One of the objectives of the NNHS was the collection
of information on patterns of nursing home use. However,
the sample design of the NNHS is not compatible with this
objective. First, information was collected on discharge
events rather than on discharged residents. Since an
individual could have been admitted and discharged
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several times during the course of a 365-day period and
since each discharge is listed separately, individuals can
appear on the sampling list multiple times. It is also
possible for a current resident to be included in the
discharge sampling frame if he or she was discharged
during the 365 days prior to the survey and then readmit-
ted to the sample facility. Thus, an individual might be
selected into the sample(s) more than once.

The second problem with the sample design concerns
how endpoints of a nursing home stay are defined. Stay
endpoints are identified by the facility and there is varia-
tion across facilities as to how stays are defined, particu-
larly in how temporary transfers to hospitals are treated.
Some nursing homes consider any transfer to the hospital
to be a formal discharge and the resident’s return to be a
formal readmission as illustrated by facility A in figure 1.
In other facilities, as illustrated by facility B, no formal
discharge is made and the nursing home stay includes the
hospital stay. These administrative rules concerning of-
ficial discharge practices determine the content of the
discharged resident sampling list and the admission date
associated with the listed stays in both the current resident
and discharge samples. Thus, while the two examples in
the figure represent equivalent episodes of nursing home
use, the manner in which they would be listed and subse-
quently sampled would lead to length of stay calculations
that would not lead to this conclusion. The discharge
sampling list would contain one listing for facility B but
two for facility A. Selection of either of the two stays in
facility A would yield data on only part of the nursing
home stay, and the length of stay calculated from the
recorded admission and discharge dates would underesti-
mate the true length of stay. In order to calculate length of
stay in a consistent fashion, it is necessary to develop a
uniform set of rules for the definition of a nursing home
stay in terms of the appropriate admission and discharge
dates,

H - Hospitalization ■ -NH discharge A -NH admission

Facility’A ~ H ~

FacilityB ~ H ~

SOURCE Narbnal C-wtMor Health Stutktks, DMsbn d Analysis

Figure 1. Illustration of variation in the definition of nursing home
stays



Additional questions were added to both the CRQ
and DRQ to obtain information on nursing home utiliza-
tion that would allow the analyst to control the effects of
facility variation in recordkeeping. The purpose of this
report is to describe how the information on nursing home
admissions and discharges collected on the Current and
Discharged Resident Questionnaires can be used to rede-
fine the endpoints of nursing home stays. As has been
found in many other surveys, which collect retrospective

information on dates of occurrence, the data on additional
nursing home use contained considerable missing and
inconsistent entries. Thus, the data first had to undergo
extensive editing. These editing procedures are described
below. This report describes how these editing and redef-
inition procedures affect the data themselves. The results
presented are unweighed and are not intended to be used
as national estimates.
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Procedures for
redefinition of
admission and
discharge dates of the
sampled stay

The first step in the redefinition process was the
creation of a person based file where each record con-
tained the data for a single resident. Multiple records of
the same individual were sorted chronologically and only
the earliest record was retained in the file. No data are
lost as a result of this procedure since each record should
contain all information on a resident’s nursing home and
hospital use. This resulted in files which contain 5,200
current resident cases and 5,981 discharged resident cases.

The procedures for redefinition of admission and
discharge dates were developed with the goal of providing
a uniform approach to identifying the endpoints of each
nursing home stay. A nursing home stay is defined as the
time spent in the nursing home inclusive of time spent in
an acute care hospital if the resident returned to the
nursing home after the hospital stay without spending any
time in the community or in another nursing home. The
questions added to the CRQ and DRQ to help make this
determination are listed in figure 2, Information was
obtained on the dates of other stays the resident had in
that facility. Space was available to code up to eight pairs
of additional admission and discharge dates. For current
residents these stay pairs occurred prior to the sampled
admission date. However, for the discharged resident
sample, the stay pairs can be any combination of stays
prior to the sampled admission and subsequent to the
sampled discharge. Information was also obtained on
whether the discharge was to a short-stay or general
hospital. When the stay just prior to the sampled stay
ended with a discharge to a hospital, additional informa-
tion was collected in the CRQ on the number of nights the
resident spent in the hospital during that stay. For this one
interval only, it is possible to determine whether the
interval between the two nursing home stays was spent

For up to 8 stays:

. On what other dates was resident admittad to and discharged from
this facilii?

● Was this disoherge to a shorktay or general hospital?

For first stay only:

● Number of nightsreeident spent in hospital?

‘igure 2. Questions added to the 1985 National Nursing Home
;urvey to obtain nursing home and hospital utilization history

Tti C-

No additionaldates

Had additionaldates

o Zu 40 So
Peromt of .&a

100

SOURCE Nationalcarter forHeatthStetkt!c6,Divlabnd An~ak

Figure 3. Number and percent of cases in the combined
CRQ/DRQ sample with and without information on additional
nursing home stays

exclusively in a hospital, For the other stays, information
on the duration of the intervening hospital stay was not
collected.

The number of cases for which information on addi-
tional stays in the nursing home was reported is given in
figure 3. No additional stays are listed for 74 percent of
the cases (8,310 residents). Thus, redefinition of admission
and discharge dates to reflect the true parameters of the
nursing home stay might be required for 2,871 cases or
26 percent of the combined CRQ and DRQ samples.
Specifically, the admission date for the sampled stay was
to be redefined if 1) the resident had previously been in
that facility, 2) the resident had been discharged to a
hospital at the end of the previous stay, and 3) the entire
interval between discharge and the admission date of the
sampled stay had been spent in the hospital, Similarly the
discharge date for the sampled stay was to be redefined if
1) the resident had been discharged to a hospital at the
end of the sampled stay, 2) the resident returned to the
nursing facili~, and 3) the entire interval between nursing
home discharge and subsequent readmission had been
spent in the hospital. Because information on place of
discharge was collected for all reported stays in the
nursing home, but information on the number of days
spent in the hospital was only obtained for the most recent
hospitalization immediately prior to the sampled stay, the
following rule was developed to determine which intervals
should be considered to have included only a hospital stay.
Intervals of 21 days or less were treated as exclusive
hospital stays while intervals of more than 21 days were
treated as having included some time spent in the commu-
nity. The goal was to preclude redefinition if it appeared
the resident spent any time in the community.



The 21-day cutoff rule was developed by analyzing the
hospitalization that occurred prior to the sampled stay
where number of nights spent in the hospital was ob-
tained, Ninety-nine percent of the intervals that were 21
days or less were spent exclusivelyin short-stay or general
hospitals. Conversely, only 38 percent of the intervals that
were greater than 21 days were spent exclusivelyin short-
stay or general hospitals (table A).

Table A, Number and percent of Intervals spent entirely in
hospital by lntewal length

Nature of interval

Interval/ength Hospital stay Mixed

Number
21days orless, . . . . . . . . . . . . . 472 1
Morethan 21 days . . . . . . . . . . . . 44 72

Percent
21days or less . . . . . . . . . . . . . . 99,8 0.2
More than 21 days . . . . . . . . . . . . 37.9 62.1

If the following three conditions are met: 1) the
resident had a previous stay in the home, 2) the stay ended
with a discharge to a hospital, and 3) the interval between
the discharge and subsequent readmission is 21 days or
less, the new admission date is set to the admission date
for the previous stay. The process continues with the
investigation of each preceding stay until a true discharge
is encountered. Similarly, if the following three conditions
are met: 1) the resident had a subsequent stay in the
home, 2) the sampled stay ended with a discharge to a
hospital, and 3) the interval between the discharge and
subsequent readmission is 21 days or less, the new dis-
charge date is set to the discharge date for the subsequent
stay. The process continues with the investigation of each
subsequent stay until a true break is encountered.

A schematic representation of the redefinition process
is presented in figure 4. In the first scenario, the admis-
sion date is not changed because the previous stay did not
end with a discharge to a hospital. In the second and third
scenarios, the admission date is set to the admission date
of the previous stay because conditions for redefinition are
met. In these examples, the admission date is not set to an
even earlier admission date because conditions for redef-
inition are not met in the second interval preceding the
sampled stay. In the fourth scenario the admission date is
set to an earlier date that includes two previous stays
because conditions for redefinition are met in both inter-
vals. The sampled discharge dates were redefined in an
analogous manner in the forward direction.

H - Hospitalization
● - Current resident
■ -NH discharge

A -NHadmission
A

A - Redefined admission
* ,
, , a
I

h
1

8 &lW
,
n :A :

k ■ a~~2, ,
1 m 1

‘A
A-A: HA

1
#
1 UHL 3

* * * s

~H_H_ 4
,21, , 21 s Sampled stay
I days I I days s

SOURCE Natbndl Center for He&th Statls?ks, Widen d Analysis

Figure 4. Schematic representation of the sampled admission/
discharge date redefinitionprocedure
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Procedures for editing
date inconsistencies

The information on the dates of additional stays
contained errors and omissions, requiring extensive edit-
ing to resolve the inconsistencies. Of the 2,871 cases which
contained information on other stays in the nursing home,
1,084 (37.8 percent) had date inconsistencies that re-
quired editing, For purposes of this discussion the entire
set of eight additional admission and discharge dates is
referred to as the “date array” and any one admission and
discharge date pair is referred to as a “stay pair.”

The report of any date information was considered
documentation of a nursing home stay. The sampled
admission date, sampled discharge date (DRQ only), and
interview date were taken to be correct and the date array
was evaluated in relation to these dates. Information from
the entire date array was used to reconstruct stay pair
information. Stay pairs were deleted only as a last resort
and admission or discharge dates were not moved across
stay pairs. Dates were instead corrected or, if necessary,
imputed whenever possible. When two or more solutions
were available for reconstructing a consistent date array,
we chose the one that changed the least number of dates
in the existing date array. An effort was made to be
conservative in the reconstruction of date arrays with
respect to the 21-day cutoff that would determine eligibil-
ity for date redefinition, Finally, the same mechanism was
used to resolve all cases with the same type of
inconsistency.

Date arrays were reviewed, errors detected, and edit
rules were applied to resolve errors. A consistent date
array is defined as one with the earliest admission and
discharge pair in the first position, with subsequent stay
pairs following in chronological order, with missing date
codes (i.e., “989898”) filling the remainder of the array,
and with date intervals that are mutually exclusive, i.e., no
two stay pairs have overlapping or embedded date infor-
mation. In addition, for current residents, all dates listed
must fall before the sampled admission date. For dis-
charged residents, the dates can fall before the sampled
admission date or between the sampled discharge date
and the interview date.

All records were reviewed using computer edit pro-
grams and manual inspection to determine whether they
met the consistency requirements. Corrections made to
inconsistent date arrays can be classified into three
groups: 1) re-sorting of dates, 2) changing dates, and
3) imputing missing dates.

Re-sorting dates

The simplest errors were those where the stay pairs
were out of chronological order, The entire order could be
reversed or individual stay pairs could be out of chrono-
logical order. Occasionally admission and discharge dates
within a stay pair were transposed. These types of errors
were corrected first and involved reordering the stays.

Changing inconsistent dates

After the date array was sorted into proper sequence,
the records with remaining problems were reviewed to
determine whether, in the judgment of the authors, they
appeared to have transcription or keying errors. Errors of
this type were corrected. Errors that did not appear to be
the result of transcription or keying errors required fur-
ther attention. For example, stay pairs embedded within
other pairs were deleted and the longer stay was main-
tained on the file. Overlapping stay pairs were combined
into one longer stay covering the entire time period. Stay
pairs occurring after the sampled admission date for
current residents, which could not be corrected through
one of the above rules, were deleted. Finally, discharge
dates for the most recent stay for discharged residents,
which indicated that the subject was still a resident in the
facility at the time of the field interview, were checked
against question lld, “Is _ still a resident [of the
sample facility]?” and question he, “Was_ dis-
charged alive?” When the answers to these questions
indicated that the resident had been discharged, the
discharge date was corrected either by imputing a dis-
charge date (see section on imputation below) or by
inserting the date of death depending on the information
provided in question Ild and question he.

Imputing missing dates

Date imputation rules were developed for cases in
which one or more dates in the date array contained
missing information. Two types of missing date informa-
tion occurred. In the first type, the missing dates are
bracketed on either side by valid dates. In this case the
rule employed is to impute the missing date to the mid-
point of the interval defined by the valid dates, For
example, in the following date array, (010184 989898)
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(010185 020185) (021585 030785) (031185 031985)
(989898 989898) (989898 989898) (989898 989898)
(989898 989898), the first pair’s discharge day, month, and
year were imputed to be the midpoint between the first
and second admission dates (070184).

In the second type, missing dates could be at one or
both ends of the valid subset of the date array. In this case
the rule employed was to delete the stay pair. For exam-
ple, consider a record with the following date array:
(989898 121584) (010185 020185) (021585 030785)
(031185 031985j (032185 032585) (032785 033185)
(041085 043085) (989898 989898), where the sample ad-
mission date is. 091085, the sample discharge date is
111585 and the interview date is 121785. Since this first
missing admission is at the beginning of the series and
before the sampled admission date, there is no possibility
of using the information in the rest of the series to
determine the range within which the date might fall. In
this case no midpoint imputation is possible. The decision
to delete such stays, thus not considering them in the
redefinition, is the most conservative alternative since it
results in the shortest length of stay. The figures and
tables that follow in the report are based on this decision,

An alternative method for dealing with these missing
dates would be to set the missing date to the date
preceding or following the valid discharge or admission
date in the stay pair. In order to preserve the first stay pair
in the example above, the missing admission date would
be set to “121484,” the day preceding the existing dis-
charge date. The choice of a single day represents a
conservative limit on the length of the newly preserved
stay, and this imputation method would also likely under-
estimate the true length of stay. If this second approach
were employed, the results of the redefinition process
would be slightly different, Fifty-six additional cases would
have their admission dates redefined, 40 current residents
and 16 discharged residents, increasing the total number
of redefined admission dates specified in table C, page 8,
from 1,434 to 1,490. The percent of total cases undergoing
redefinition of admission and/or discharge dates would

increase slightly from 17.6 percent to 18.1 percent result-
ing in only minor changes in figure 5, page 8. Missing
discharge dates at the end of the series would be handled
in an analogous manner. However, there were no cases of
this type where the imputed date would have become the
redefined discharge date. Thus, there would be no differ-
ence in the results of the redefinition for discharge dates
between the two methods of handling missing end dates.
Of the 16 additional discharged resident cases where the
alternative imputation method resulted in redefinition of
the admission date, one had a redefined discharge date
using another redefinition role. Therefore, the total num-
ber of discharged resident cases with any redefinition of
dates increases from 1,319 to 1,334 in table E, page 10.
The median length of stay for these cases would change
minimally,

It should be noted that cases often had more than one
of the types of errors described above. These cases were
handled using the most appropriate combination of rules.
The complexi~ of these cases was such that writing
computer algorithms to effect the rule logic was impracti-
cal and most of the cases were scrutinized individually and
corrected by hand.

The types of inconsistencies found among the 1,084
cases are shown in table B. In 129 cases (11.9 percent)
the only correction required was the reordering of the
date array. In 773 cases (71,3 percent), changes in one or
more dates were required in addition to any possible
reordering. Finally, in 182 cases (16.8 percent), the cor-
rections included imputation of one or more dates and
may also have included reordering or date correction.

Table B. Number and percent distribution of cases by type of
date corrections

Percent
Correction Number distribution

Total . . . . . . . . . . . . . . . . . . . . 1,084 100.0

Re-sortlng only . . . . . . . . . . . . . . 129 11.9
Date correction . . . . . . . . . . . . . . 773 71.3
Date Imputation . . . . . . . . . . . . . . 182 16.8
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Results of date
redefinition

Figure 5 shows the results of the date redefinition
procedure. As noted, 74 percent of cases did not contain
information on additional stays in the nursing home and,
therefore, were not candidates for redefinition. Eighteen
percent of the total cases, but over two thirds of those
eligible for redefinition, had their sampled admission or
discharge dates redefined. The remaining 8 percent had
additional dates but the dates for the sampled stay were
not redefined. The admission date was redefined in 648
(68 percent) of the CRQ cases eligible for redefinition. Of
the 1,920 DRQ cases eligible for redefinition, only the
admission date was redefined in 572 (30 percent) cases,
only the discharge date was redefined in 533 (28 percent)
cases, and both endpoints were redefined in 214 (11 per-
cent) cases, In total, 1,434 cases had their admission date
redefined and 747 had their discharge date redefined
(tables C and D),

Date redefinition

SOURCE Natkxul Cmler for Heath StatMks, Division d Anaiysi6

Figure 5. Number and percent of cases in the combined
CRQ/DRQ sample by whether dates were redefined

Table C. Number and percent distribution of eligible cases by
redefinition status of admission dates

Percent
Redefinition status Number dktrlbutlon

Total eligible . . . . . . . . . . . . . . . . . 2,871 100.0

Admission date redefined. . . . . . . . 1,434 49.9
Admission date not redefined . . . . . 1,437 50.1

Table D. Number and percent distribution of eligible cases by
redefinition status of discharge dates

Percent
Redefinition status Number distribution

Total eligible . . . . . . . . . . . . . . . . . 1,920 100.0

Discharge date redefined . . . . . . . . 747 38.9
Discharge date not redefined . . . . . 1,173 81.1

Figure 6 shows the magnitude of the changes made to
the admission dates for those current residents and dis-
charged residents in which the sampled admission date
was redefined. In 56 percent of the cases, the admission
date was redefined as having occurred at least 1 year
earlier than the recorded admission date. In nearly
20 percent of the cases the redefined date is more than 4
years earlier than the recorded date. Thus, redefinition
tends to make a large difference in the date for a majority
of the cases where the admission date was redefined.

The impact of redefinition on the discharge date for
those discharged residents undergoing a change in dis-
charge date is shown in figure 7. In order to be selected
into the discharge sample, the discharge had to have
occurred within the 365 days prior to the field interview.
As a result, discharge dates could only be brought forward
by a maximum of 365 days. The difference between the
redefined and recorded discharge date is more than
3 months in 56 percent of the cases. In about one third of
the cases this difference is 6 months or more. Thus, even
when the range of time difference is restricted to less than
1 year, redefinition makes marked differences in the
sampled discharge date.

The impact of redefining admission and discharge
dates is illustrated by comparing the distribution of length
of stay based on recorded admission and discharge dates

8
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between sampled and redefined discharge dates (N =747)

to length of stay based on the redefined dates (table E),
Using the original 5,981 discharged residents, the median
length of stay increases 58 percent from 135 days when
based on the recorded length of stay to 213 days when
bmied cm redefined length of stay. Focusing on only those
1,319 discharged cases where dates were redefined, the

median length of stay increases from 134 days when based
on recorded endpoints to 562 days when based on rede-
fined endpoints, an increase of 419 percent. In addition,
about 55 percent of stays are less than 6 months long
when the length of stay is based on recorded dates for
both the total group and those cases undergoing redefini-
tion. When redefined dates are used, 47 percent of the
total sample of discharges have a length of stay less than
6 months and only 22 percent of the subset of redefined
stays have stays under 6 months. Similarly, 34 percent of
the 5,981 sample stays have a length of 1 year or more
when using recorded dates, but 41 percent of discharge
cases have stays 1 year or more in length when redefined
dates are used. Of the 1,319 redefined cases, 30 percent
of the discharges have recorded lengths of stay of 1 year or
more whereas almost 62 percent of the redefined dis-
charges have recalculated lengths of 1 year or more.

Furthermore, 37 percent (494) of the 1,319 dis-
charged residents with redefined endpoints, had their
discharge date set to the interview date since the redefini-
tion process determined that they were still in the nursing
home at the time of the interview, Subsequent waves of
data collection in the National Nursing Home Survey
Followup will extend the discharge date estimates for
these residents as well as for current residents and there-
fore the statistics presented above must be considered
conservative bounds on the differences between sampled
and redefined length of stay,
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Table E. Number and percent distribution of Discharged Resident Questionnaire (DRQ) cases by length of stay (LOS) for sampled and
redefined admission and discharge dates

Sampled LOS Redefined LOS

Percent
Length of stay

Percent
Number distribution Number dkstribuflon

All DRQ cases

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Lessthan 3 months . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3-6months . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
6–9 months . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
9–12months . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
l-2years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2–3years, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3-4years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Morethan4years . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Median (days) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

DRQ cases undergoing redefinition

Total, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Lessthan3 months,.....,.. . . . . . . . . . . . . . . . . . . .
3–6months . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
6-9months . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
9-12 months . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
l–2yeara . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2-3years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
34years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Morethan4years . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Median (days) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

5,981

2,662
621
406
269

:!$
225
763

135

1,319

571
171
107
73

154
94
45

104

134

100.0

44.4
10.4
6.8
4.5

10.7
6.6
3,6

12.8

. . .

100,0
43,3
12.9
8.1

1;:;
7.1
3.5
7.9

. . .

5,961

2,249
590
412
294
736
441
306
953

213

1,319

i 5a
140
113

2:
143
126
294

562

100.0

37.6
9.9
6.9
4.9

12.3
7,3

1:::

. . .

100.0
12.0
10.6
6.5

l::;
10.9
9.6

22.3

. . .

10



Effects of data editing
on date redefinition

Because the procedures used to edit the date arrays
could affect redefinition and length of stay computations,
the edit rules were designed to err in the direction of not
redefining dates and therefore limiting length of stay.
Table F shows the percent of edited and unedited cases
undergoing redefinition of the sampled admission dates
for the combined current resident and discharged resident
sample. Thirty-one percent of the edited cases were

Table F. Number and percent distribution of cases eligible for
redeflnltlon by redefinition status of adm[ssion date and edit
status of date arrays

Edit status of date array

Redefinltlon status Not
of admiss/on date Cases Edited edited

Number

Total . . . . . . . . . . . . . . 2,871 1,084 1,787

Redefined . . . . . . . . . 1,434 341 1,093
Not redefined. . . . . . . 1,437 743 694

Percent distribution

Total . . . . . . . . . . . . . . 100.0 100.0 100.0

Redefined . . . . . . . . . 49,9 31.5 61.2
Not redefined , . . . . . . 50.1 68.5 38.8

redefined while 61 percent of the unedited cases were
redefined. Thus, for the cases where inconsistent informa-
tion was found and corrected, the percent of those cases
redefined is half of that for the cases that were correct to
start. In addition, if redefinition occurred, the change in
dates was more limited, As shown in figure 8, the admis-
sion dates for edited cases were more likely to change by
less than 3 months, 3-6 months, and 6–9 months than are
the unedited cases,

Similar results were found for discharge dates.
Table G shows the percent of edited and unedited cases
undergoing redefinition of sampled discharge dates.
Eleven percent of the edited cases were redefined while
47 percent of the unedited cases were redefined, Again, if
redefinition occurred, the change in discharge dates was
more limited for edited cases. As indicated in figure 9, the
discharge dates for edited cases were more likely to
change by less than 3 months (78 percent versus
42 percent).

Combining the results found for admission and dis-
charge dates, table H shows that the length of stay was
changed in 30 percent of the edited cases while the length
of stay was affected in almost 80 percent of the unedited

25r
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3-4 yeare 4 years
or more

Figure 8. Difference between sampled and redefined admission dates by whether cases were edited, CRQ and DRQ (N= 1,434)
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Table G. Number and percent distribution of discharged resident
questionnaire cases eligible for redefinition by redefinition status
of discharge date and edit status of date arrays

Editstatus of date array

FtedefMon status of Not

dkcharge date Cases Edited edited

Table H. Number and percent distribution of discharged resident
questionnaire cases eligible for redefinition by redefinition status
of length of stay (LOS) and edit status of date arrays

Edit status of date array

Not
Redefinition status of LOS Cases Edited edi(ed

Number

Total. . . . . . . . . . . . . . 1,920 423 1,497

Redefined . . . . . . . . . 747 45 702

Not redefined. . . . . . . 1,173 378 795

Number

Total . . . . . . . . . . . . . . 1,920 423 1,497

Redefined . . . . . . . . . 1,319 129 1,190
Not redefined. . . . . . . 601 294 307

Percent distribution

Total . . . . . . . . . . . . . . 100.0 100.0 100.0

Redefined . . . . . . . . . 38.9 10.8 46,9

Notredeflned. . . . . . . 61.1 89.4 53.1

100-

84 -
-Edited =Notedit.sd
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Figure 9. Differencebetween sampled and redefined discharge
dates by whether cases were edited, DRQ only (N =747)

Percent distribution

Total . . . . . . . . . . . . . . 100.0 100.0 100,0

Redefined . . . . . . . . . 68.7 30!5 79.5
Not redefined. . . . . . . 31.3 69.5 20.5

larger percents in the next three intervals: 3-6 months,
6-9 months, and 9-12 months. The remaining intervals of
1 year or more tend to be about even between edited and
unedited cases. However, the percents for edited cases are
based on relatively small numbers. The net impact of the

. date edits is that both the proportion of edited cases
undergoing redefinition as well as the magnitude of the
increase in length of stay for those edited cases that were
redefined is less than that for cases that were correct as
recorded.

A specific example of a decision to err conservatively
with respect to admission and discharge date redefinition
is the midpoint rule for imputed dates. An examination of
date array patterns revealed that in over 93 percent of the
cases where a discharge date was missing, the interval
between the two successive admission dates was greater

cases which contained additional dates, Figure 10 shows than 42 days. Thus, imputation using the midpoint ~ate in
the difference between sampled and redefined length of these cases kept the separation interval greater than
stay for edited versus unedited cases. Edited cases have a 21 days on either end. The imputed date served primarily
larger percent in the less than 3-month interval (35 per- to mark the place in the date array and there was no
cent versus 30 percent), while the unedited cases have redefinition over the interval.

_ Edited m Notedhd

30

Em
l??

10

0
LSS8Itlsn 3+3 months S-9 months 9-12 months
3 monfhs

1-2 yeare 2-3 yesrs 3-4 yesre 4 years
or more

SOURCENatloMlCwtertorHsMh erntktks, Whim orAnslysk

Figure 10. Difference betwaen sampled and redefined length of stay by whether cases were edited, DRQ only (N= 747)
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Summary

A method has been described whereby episodes of
nursing home utilization can be reconstructed using new
information collected in the National Nursing Home Sur-
vey (NNHS). Additional questions made it possible to
combine nursing home stays that were broken only by
visits to short-stay hospitals and to improve compatibility
of stays reported by facilities that do and do not consider
such hospital visits as reasons for formal discharge. Addi-
tional stays in the same nursing home were found in one
fourth of the cases in the NNHS. However, data on
additional stays had high levels of missing and incomplete
data. Forty percent of those cases required further editing,
As noted, many cases were so complicated that the date
fields needed to be evaluated and corrected manually.
Editing was performed in such a manner that, when data
on additional stays were incomplete, the editing tended to
limit further redefinition of recorded admission and

discharge dates. When data on additional stays were
present, admission and discharge dates were redefined in
70 percent of the cases overall: 56 percent for the edited
cases and 77 percent for the unedited cases. Redefinition
tended to increase markedly the length of stay for the
affected cases and this translates into a change in length of
stay estimates for the entire sample. For the entire dis-
charged resident file, the median length of stay based on
the recorded endpoints was 135 days as compared to 213
days for redefined endpoints. In addition, the 1985 Na-
tional Nursing Home Survey Followup will provide more
information on this cohort. For many of the current
residents as well as for discharged subjects who were still
residents of the sample nursing home on the 1985 NNHS
interview date, subsequent data collection waves will ex-
tend the length of stay and further increase the estimate of
median length of stay.
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New Electronic Data
Product Releases
cm
CENTERS FOR DISEASE CONTROL

National Center for Health Statistics

National Hospital Discharge Survey on Diskettes – 1989

Diskettes containing data on hospitalization in the United
States during 1989 have recently been produced by the
National Center for Health Statistics (NCHS) and are
available for sale from the National Technical Information
Service. The diskettes, along with documentation, provide
uutomated access to data on hospital utilization by age
and sex of patient, geographic region of the United States,
diagnosed conditions, and surgical and nonsurgical
procedures performed. The data are from NCHS’
National Hospital Discharge Survey (NHDS), an annual
survey designed to obtain information from medical
records of sampled inpatients,

The data diskettes include software for accessing the
NHDS database fields, computing rates for selected popu-
lations, and creating smaller files for use with other soft-
ware packages, The database files were developed by
downloading text files similar to the detailed tables in Vital
and Health Statistics, Series 13, “Detailed Diagnoses and
Procedures for Patients Discharged From Short-Stay Hos-
pitals, United States.”

The technical characteristics and the software and hard-
ware requirements for the diskettes are:

Technical Characteristics:

. First-listed Diagnoses

. Procedures

. Days of Care

. All-listed Diagnoses (available upon request)

Hardware and Software Requirements:

A. Hardware

● 640K RAM
● IBM compatible computer

B. Software

● PC/MS DOS release 2.0 or higher
. Multi-year data access system software

(included)
. dBase III files

(Diskettes for data year 1989 can be purchased by complet-
ing the order form on the back. To order NHDS diskettes
for data years 1985-88, contact the National Technical
Information Service at the address below.)

Mail Order To:

NTIS
National Technical Information Service
U.S. DEPARTMENT OF COMMERCE
Springfield, VA 22161
(703) 487-4650-TELEX 89-9405

Purchaser:

City,State, Zip

Attention:

Method of Payment

❑

❑

❑

❑

El

Charge my NTIS deposit account no.

Purchase order no.

Check enclosed for $

Charge my: American Express

Visa MasterCard Card expiration date

Account no.

Signature
(Required to validate order)

Send me an application for an NTIS Deposit account

(NTIS-PR-33)

Ship to: (Enter if different from address at left)

Name

Organization

Address

City, State, Zip



Diskettes 1989Data Files QUANTITY UNIT PRICE TOTAL PRICE

31/!!” PB 91-506881 $80.00

31/,” (HD) PB91-506873 $80.00

51/4” PB 91-506885 $80.00

51/.” (HD) PB91-506857 $80.00

1989 All-listed Files QUANTITY UNIT PRICE TOTAL PRICE

31/z” (HD) PB 91-507111 $50.00

51/4’$ PB 91-507087 $50.00

51/4° (HD) PB 91-507079 $50.00

Documentation PB 91-204362 $15,00

TOTAL $
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