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Introduction

The National Medical Care Utilization and Expendi-
ture Survey (NMCUES) was conducted to meet the needs
of government agencies and health professionals for
more comprehensive data on the utilization, costs and
sources of payment associated with medical care in the
United States. A longitudinal survey design was
adopted for the household component in order to pro-
vide accurate measurements of population character-
istics which are sensitive to changes in time. Data
collection for the core health care measures was to be
applied to the same panel of sample households in five
rounds of interviewing, with 1980 as the referemce
period. Short recall periods of two to three months
in duration were generally implemented to minimize
reporting errors of omission. A subset of sample
participants, referred to as holdovers, were not
contacted for a particular wave of the survey and data
were gathered at the subsequent round of interviewing
for the two time intervals that were spanned. This
naturally occurring study treatment provided a unique
opportunity to investigate the effect of data collec-
tion frequency on reporting behavior.

In this paper, national estimates for a representa-
tive set of health care utilization, expenditure and
morbidity measures were derived from the sample of
holdovers and compared with estimates derived from the
respondents with five complete rounds of data collec~
tion. The analysis controlled for demographic charac-
teristics that distinguished the two study groups. A
more detailed round-specific 1level of analysis was
then conducted to test for a data collection frequency
effect, further controlling for length of recall
period. The research focuses on the implications of a
departure from a panel survey characterized by five
waves of data collection.

This study replicates the analyses that were con-
ducted to test for a data collection frequency effect
in the National Medical Care Expenditure Survey
(NMCES) conducted in 1977 and on which the NMCUES was
modeled. The NMCES study findings demonstrate the
presence of a data collection frequency effect in a
panel design similar to the NMCUES. The study results
argue for consideration of four rounds of data collec-
tion as an alternative to five, in-survey designs
which mirror the NMCES (Cohen and Burt, 1984)., The
findings identify a survey component that would sig-
nificantly benefit by a redesign strategy to reduce
cost without impairing the quality of survey esti-

mates. Given the similarity in survey design and
questionnaire wording Dbetween the NMCES and the
MMCUES, coincident findings of a data collection

frequency effect in the NMCUES would provide support
for future survey redesign strategies, which consi-
dered a reduction in the number of rounds of data
collection.

Background

Long reference periods for survey data collection
are typically characterized by two distinct types of
reporting errors: errors of omission and erronecus
inclusion through forward telescoping. Errors of

omission are characterized by the respondent forget-

ting an 1llness episode or expenditure or inaccurately
recalling the event as happening outside the time
period of interest. For health care utilization
surveys, these omissions are not random, but are
usually corcentrated among short term illnesses re-
quiring no hospitalization and routine visits to a
physician (Sudman and Lannom, 1979). With respect to
forward telescoping, the episode is remembered in
error In that fthe episode is viewed as occurring
within the time period of interest when in fact it
occurred earlier. Telescoping is more of a potential
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problem with short recall periods and common events.
The more frequent the event, the greater the confusion
regarding their occurrence in time. Interviewing
techniques which include probing, submission of diar-
ies to the respondent, and computer generated summar-
ies have been considered as mechanisms to reduce
reporting errors in panel surveys. The use of these
summaries, which describe the responses provided by
the respondent in previous interviews of a panel
design, allow corrections for omissions and tele-
scoping errors. Both the NMCES and the NMCUES surveys
made use of these techniques to minimize reporting
errors.

A calendar diary was provided to each household at
the end of the first interview. Although it was not a
data collection instrument, it served as an aid to
respondents to record data, improving their capacity
to report health problems, health care use, and relat-
ed costs. Beginning in the second round of interviews
and continuing through the fifth, the household re-
spondent was asked to review a computer generated
summary of data on health care services received and
costs. This review permitted a check for accuracy and
completeness and provided the necessary information to
check continuity among the interview rounds for data
on health insurance coverage and charges for multiple
services. This procedure also allowed respondents to
provide additional information about previously re-
ported events as well as to report events that had not
been mentioned in previous interviews. In addition,
short recall periods, of two to three months in dura-
tion, were structured into the survey design to also
limit the potential for errors of omission.

The effects of time on memory have received consid-
erable attention in the field of survey research. It
has been suggested that short term and intermediate
memog'y decays exponentially with time (Wicklegren,
1970).

A negative exponential model has been proposed as a
prediction equation for the proportion of events
reported in a survey. The model takes form
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r = ae
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where b determines the rapidity of decay and depends
on the events importance to the respondent, conditions
of the interview, and respondent characteristics, a is
non-time related and measures the social desirability
of an event, t measures the length of recall and

r
[¢]

is the proportion of reported events (Sudman and

Bradburn, 1970). Consequently,

1-r
o
measures the relative error due to omissions. Using
behavioral data with available record check informa-
tion, Sudman and Bradburn also note that errors of
omission are inversely related of the saliency of the
question to the respondent. For health care surveys,
events that occur with great frequency are more sali-
ent to the respondent.

Other record check studies which have focused on
interview procedures similar to those adopted in the
Health Interview Survey (NCHS) have clearly demonstra-
ted the accuracy of recall of medical events decreases
with time (Cannell and Fowler (1965); Balmuth (1965);
Cannell, Fisher and Bakker (1965); and Madow (1967)).
In these studies, the recall of a hospitalization, an
event with great salience to the respondent, was found
to remain accurate for several months. Contrarily, a
sharp decrease in recall of events of less salience,
such as doctor visits, was found to occur within



several weeks after the occurrence of the event (Yaf-
fee and Shapiro, 1981). In another study which con-
centrated on a determination of optimal recall periods
for estimating accidental injuries in the National
Health Interview Survey, it was concluded that large
memory biases result when long recall periods are used
(Massey and Gonzalez, 1976). It was determined that
an optimal recall period is either a 2-week or H4-week
period depending on the detail of the analysis. The
study provided further evidence that the 2-week refer-
ence period used to collect information on acute
conditions in the HIS survey is close to optimum.

The consistent finding of incremental memory loss
with longer lengths of recall provides support for the
consideration of repeated interviewing with short
recall periods, particularly when the entire survey
reference period is too long to accurately recall in
one interview. Longitudinal survey designs are also
adopted to provide a mechanism to assess change in the
behavior of a population over a specified time peri-
od. Often referred to as panel designs, they allow
for the measurement of seasonal variations in popula-
tion characteristics. This capacity is of primary
importance in major national health surveys, which
attempt to measure the health status and morbidity
levels of the population. Since these measures are
sensitive to seasonal developments (i.e., climatic
charges), a point estimate in time would have serious
limitations, in its exposure to the risks of seasonal,
secular, and catastrophic variation. Repeated inter-
views over an entire time period, usually a year in
duration, may lead to better statistical inferences
than a single one~time survey.

The vast majority of studies which have concentra-
ted on the issue of memory loss and period of recall
have considered single-period data. As noted, the
consistent finding of a strong positive association
with memory loss and 1length of recall period has
guided the decision of repeated interviews with short
recall periods in panel survey designs. Fewer stud-
ies, however, have focused on the effect of repeated
interviews on the stability of this relationship.

One methodological experiment from the California
Morbidity Project found a tendency for individuals
participating in a periodic-visit survey to report a
decreasing amount of illness in response to succeeding
waves of interviewing (Feldman, 1960). It was noted
that since control groups exhibited higher levels of
reported morbidity over the complementary time peri-
ods, the decrease in reported illness was more likely
a consequence of the repeated interviewing over sea-
sonal or extraneous factors. The effect of repeated
interviewing over time is often referred to as a
conditioning effect. In a study on food purchase
behavior, members of a panel design indicated a belief
that continued panel membership affected their beha-
vior (Quackenbush and Schaffer, 1960). Repeated
interviewing was observed to be associated with a
decrease in reported food expenditures in another
study of food purchase behavior. (Prais, 1958). In
addition, multi-round demographic surveys in develop-
ing countries have often been characterized by re-
spondent fatigue (Adlakha, 1980).

A direct test for conditioning effects from repeat-
ed interviewing was incorporated in a classic experi-
mental study of response errors in the collection of
expenditures data by household interviews. The exper-
iment was a component of the Census Bureau's Survey of
Residential Alterations and Repairs. A comparison of
data obtained from second and third round household
intervals with a one month recall period for the same
time period, which were otherwise alike, indicated the
presence of a conditioning.effect. (Neter and Waks-
burg, 1965). An aggregate decrease of 9 percent in
the reported number of jobs related to residential
alterations or repairs was associated with the addi-
tion of a third round of interviewing in the panel
design. Further, the size of the conditioning effect
was inversely related to the size of the job, which
was measured in terms of expenditures. In addition,
the effect on reported total expenditures was substan-
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tially less than on total number of jobs.

The effect of data collection frequency and length
of recall on the reporting of medical care utiliza-
tion, expenditures and source of payment was examined
in the Medical Economics Survey - Methods Study. The
study was designed to test the feasibility and effec-
tiveness of alternative survey strategies for obtain-
ing accurate health care data in a panel design. The
results were used in planning purposes for the Nation-
al Medical Care Expenditure Survey. Eligible house-
holds were randomly divided into four experimental
groups which differed on follow-up data collection
techniques over a six-month period. Periodicity in
terms of monthly versus bi-monthly interviews and type
of contact (in person versus telephone) were the two
factors that were varied. Using record check data from
medical providers and/or third party payers, the
reporting accuracy obtained from the alternative
survey strategies were examined. No obvious differ-
ence in reporting accuracy by data collection frequen-
¢y was evident. The use of memory aids which included
a calendar-diary and a summary -of events previously
reported, may have reduced the potential for differen-
ces due to periodicity. The data collection strategy
that considered bi-monthly interviews resulted in
substantial cost savings, approximately 30 percent of
data collection and processing costs in this study.
It was noted, however, that the monthly interviews
experienced a significantly higher attrition rate,
indicating less desire to remain in the survey with an
incér?ased number of interviews (Yaffee and Shapiro,
1981).

The effect of data collection frequency on the
reporting of health care utilization and expenditures
was also examined in the National Medical Care Expen-
diture Survey (Cchen and Burt, 1984). The NMCES was a
panel survey with five scheduled rounds of data col-
lection to cover calendar year 1977. The survey was
conducted by the National Center for Health Services
Research and co-sponsored by the National Center for
Health Statistics to provide detailed information on
the utilization, costs and sources of payment associa-
ted with medical care in the United States. In the
NMCES, a subsample of participants, referred to as
holdovers, were not contacted during a particular wave
of the survey and data were gathered at the subsequent
round of interviewing for the two time intervals that
were spanned.

The analysis focused on a comparison of health care
estimates obtained from individuals with five rounds
of data collection with those derived from survey
participants designated as holdovers for the fourth
round of data collection. Controlling for differen-
tials in demographic profiles which characterized the
study groups, annual health care utilization, expendi-
ture and morbidity estimates were generally higher for
individuals with only four rounds of data collec—
tion. Round specific comparisons in the reporting of
health care events relative to anmual profiles, con-
trolling for length of recall, indicated significantly
higher estimates for the holdovers with respect to
outpatient physician contacts, related expenditures
and dental visits. Further, a comparison to determine
the level of reporting concordance between household
and medical provider record check data indicated
equivalent or superior performance for the individuals
with only four rounds of data collection.

The NMCES comparisons between data sources demon-
strated equivalent or superior performance in the
reporting of health care events by the individuals
with four rounds of data collection. The findings
argue for consideration of a data collection scheme
which follows the schedule of the round four hold-
overs. The additional interview for the nonholdovers,
which was generally characterized by a smaller length
of recall period than the complementary fourth inter-
view in round five for the holdovers, appears to have
induced a respondent burden. Although shorter lengths
of recall are traditionally associated with reductions
in reporting errors of omission, the introduction of
additional interviews in a panel survey to reduce



periods of recall alters the relationship, and on
occasion, may increment errors of omission for the
later survey interviews.

NMCUES Sample Design and Interview Structure

The design of the NMCUES is complex; it is best
characterized as a stratified multistage probability
design from two independently drawn national samples
of the Research Triangle Institute (RTI) and the
National Opinion Research Center (NORC). The struc-
tures of both national sample designs were similar and
therefore compatible. Sampling specifications called
for the selection of approximately 7,200 households.
The survey was co-sponsored by the National Center for
Health Statistics (NCHS) and the Health Care Financing
Administration (HCFA).

Sampling units in the first three stages of each
replicate sample are land areas ranging in size from
small groups of contiguous counties in the first stage
to small area segments consisting of several dozen
housing units. The first stage in both designs con-
sists of primary sampling units (PSUs), which are
parts of counties, or groups of contiguous counties.
These units were stratified by geographic location,
degree of urbanization, and size for RTI, and also by
percentage black for NORC. The second stage consists
of secondary sampling units (SSUs), which are general-
ly census block groups or enumeration districts in
both designs. Smaller area segments constituted the
third stage in both designs from each of which a
subsample of households was selected in the final
stage of sampling. Selection in each of the first
three stages was with probabilities proportional to
certain size measurements. Combined stage-specific
sample size over the two designs was 135 PSUs (cover-
ing 108 separate localities), 809 SSUs, and 809 seg-
ments. Ultimate sampling units consisted of residen-
tial. housing units defined as a house, a group of
rooms, or a single room occupied as separate 1living
quarters.

Data collection was applied to the same panel of
households in five rounds of interviews during 1980
and early 1981. The first interviews began in late
January 1980; subsequent rounds of interviews were
conducted at intervals of about three months. The
first, second, and fifth rounds of interviews were
conducted in person, as were about 20 percent of the
third and fourth rounds and about half of the sixth
round; the remainder were conducted by telephone.
Data were obtained for 90 percent of eligible house-
holds in the first interview and approximately 95
percent of the individuals in the participating house-
holds supplying information for the entire year.

During each of the first five rounds of interviews,
information was obtained on use of medical services,
charges for services and sources of payment, numbers
and types of disability days, and status of health
insurance coverage. Data collected during the first
interview covered the period from January 1, 1980,
through the date of interview. Data collected during

the second, third, and fourth rounds covered the
period from the immediately preceding interview
through the data of the current interview. The fifth

interview covered the period from the previous inter-
view through December 31, 1980,

of 17,123 sample participants in the NMCUES,
16,207, or 94.65 percent, responded to the survey for
the entire year (1980). A distribution of the NMCUES
participants in terms of survey response status is
presented in Table 1. Sample participants who pro-
vided data for their entire period of eligibility
included individuals who died during the survey year,
entered an institution, and newborns. To eliminate
the potential effects of differential periods of
eligibility and partial response when testing for a
data collection frequency effect, only those sample
participants responding to the survey for the entire
year were considered in subsequent analyses.

For the 16,207 survey participants who responded
for the entire survey period, 11,070, or 68.3 percent
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experienced five rounds of data collection. The
remainder were referred to as holdovers, since they
were skipped during one or more of the scheduled
rounds of interviewing. When contact was re-estab-
lished in a subsequent round of data collection, the
respondents were required to provide information on
their health care experience for the entire period
between interviews. Prior to the round four inter-
view, there was self-selection in the determination of
holdover status for a particular round of data collec-~
tion. Often, the respondent was away from home at the
scheduled time of the interview, infirmed, or diffi-
cult to contact. As a consequence of self-selection
classification, this group of holdovers were excluded
from subsequent analyses which concentrate on the
detection of a data collection frequency effect. 1In
the NMCUES, 5,041, or 31.1 percent of the participants
who responded for the entire year, only missed the
fourth round of data collection (Table 2). These
cases were scheduled for interviews early in round
five, which started in January 1981.

A Comparison of Demographic and Health Care Measures
Between Respondents with Four Versus Five Rounds of
Data Collection

Prior to testing for a data collection frequency
effect, it was necessary to determine whether individ-
uals with four rounds of data collection exhibited any
systematic difference in demographic profiles from
their sample counterparts with five rounds of data
collection. Those differences that were identified
would have to be controlled for in the comparisons of
reported health care experiences, to factor out their
potential effect on observed differentials in health
care estimates.

The demographic variables wunder investigation
included region, size of city, age, race, ethnicity,
sex, perceived health status, poverty status, marital
status, medicare coverage, medicaid coverage, and
private health insurance coverage. Estimates of the
national distributions for these demographic measures
were derived for the two samples which differed by
data collection frequency, and can be observed in
Table 3. Large sample two-sided z tests were con-
ducted to determine whether significant differences
existed in the demographic configurations of the two
respondent groups. All tests considered an a level of
.05. Variances of all parameter estimates considered
in this paper were derived using the Taylor series
linearization method to appropriately account for the
effects of clustering and stratification induced by a
complex sample design (Shah, 1981).

Overall, no significant differences in the demo-
graphic distributions were evident across data collec-
tion frequency classification for region, size of
city, sex, health status, poverty status and private
insurance coverage. The comparison of age distribu-
tions for the two groups revealed a significantly
greater representation of individuals 25 years of age
or older for the respondents with five rounds of data
collection, and a greater representation of individu-
als aged 18 and under for the round four holdovers.
There was also a significantly greater representation
of individuals covered by Medicare as of December 31,
1980 for the respondents with five rounds of data
collection, which was consistent with the differential
in age distributions between the two groups. With
respect to marital status, individuals with five
rounds of data collection were more likely to be
married or widowed than their holdover counterparts,
who had a greater probability of classification under
17 years of age. In addition, the holdovers had a
significantly lower representation of whites but a
greater representation of individuals ever having
Medicaid coverage.

To provide for a comprehensive investigation, the
comparisons for health care measures consisted of a
representative set of survey statistics which esti-
mated medical care utilization, expenditures and
morbidity. The utilization measures included the




number of physician visits, hospital discharges,
dental visits and the number of prescribed medicines.
More specifically, physician visits consisted of all
medical visits during which a medical doctor was
seen. Hospital discharges included the total number
of hospital stays for which the hospital was classi-
fied as a short stay facility and the discharge date
was during 1980. Dental visits included all visits to
a dentist, dental surgeon, oral surgeon, orthodontist,
other dental specialist, dental hygienist, dental
technician or any other person for dental care.
Prescribed medicines included any drug or other medi-
cal preparation prescribed by a physician, including
refilis. Expenditure data for selected utilization
measures were also considered: total charges for
physician visits, and total charges for all hospital
stays, with charges included for separately billed
doctor charges for visits occurring during these
hospital stays. The number of restricted activity
days served as the measure of morbidity, which includ-
ed the number of days illness or injury kept a person
away from job or other work, or usual activity (e.g.,
work around the house, school). This morbidity mea-
sure was derived by subtracting the work loss days in
bed from the sum of the number of bed days, work loss
days, and cutdown days.

A comparison of the mean number of physician visits
for 1980 by data collection frequency indicated a
significantly higher annual utilization estimate for
individuals with only four rounds of data collection.
(Table 4A.) Large sample two sided z-tests were
conducted to determine whether significant differences
existed in the respective health care estimates at the
.05 level of significance. When controlling for those
demographic characteristics that distinguished the two
groups, the same pattern was evident. Comparisons by
age revealed the utilization differentials were most
prominent for members of the older age categories.
Comparisons across classes of race, marital status,
medicare and medicaid coverage revealed the same
trend. Whenever statistically significant differen-
tials in utilization estimates were detected, indivi-
duals with four rounds of data collection had a higher
annual mean number of physician visits.

Comparisons of the mean number of hospital dis-
charges (Tables 4B) also indicated a significantly
higher annual utilization estimate for individuals
with four rounds of data collection. Again, control-
ling for those demographic characteristics that dis-
tinguished the two groups, the same pattern was evi-
dent. Whenever statistically significant differen—
tials were detected, individuals with four rounds of
data collection were characterized by a higher average
utilization measure.

The overall comparisons in mean number of dental
visits and prescribed medicines by frequency of data
collection did not reveal a significant difference in
utilization estimates (Tables 4C-D). However, when
controlling for the demographic differentials between
the groups, statistically significant differences in
prescribed medicine utilization that were detected
were predominantly in the same direction, with higher
estimates characterizing the round four holdovers.

The comparisons of the mean annual total charges
for physician visits and hospital discharges, by data
collection frequency, were generally consistent with
the findings for the respective utilization measures
(Tables 4E-F). With respect to the measure of morbid-
ity, a comparison of the mean number of restricted
activity days. indicated a significantly higher level
for the round four holdovers (Table 4G). ‘The more
refined comparisons across demographic classes re-
vealed the same directional differential for those
differences in estimates that were statistically
significant at the .05 level.

Individuals with five rounds of data collection had
a greater representation of the aged, a group that is
typically characterized by higher utilization and
medical care expenditure patterns. Consequently, the
observation of significantly higher overall utiliza-
tion estimates for physician visits and hospital
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discharges for the round four holdovers, suggested the
presence of a data collection frequency effect. This
hypothesis was further supported by the significantly
higher mean number of restricted activity days ob~
served for the round four holdovers. Given the sta-
tistically equivalent perceived health status distri-~
butions characterizing the respective study groups,
the significant differences observed for this measure
of morbidity were most notable.

Round Specific Comparisons in Health Care Estimates by
Length of Recall Period

Although the comparisons of the annual health care
estimates are suggestive of a data collection frequen—
cy effect, a number of other factors potentially
associated with the reporting differentials had to be
controlled for, prior to a final determination. The
differences in health care estimates that were detect-
ed may have been in effect prior to round four, the
round of data collection when the study "treatment" of
assignment of holdover status went into effect. In
addition, differences in the round specific length of
recall periods for individuals which comprise the two
study groups may have influenced the results. Conse-
quently, a more detailed level of analysis was conduc-—
ted, which compared round specific estimates of health
care measures, controlling for length of recall peri-~
od.

A comparison of the round specific length of recall
period for individuals characterized by four or five
rounds of data collection can be observed in Table
5. The mean length of recall period, measured in
days, was consistently higher for the round four
holdovers over all comparable rounds of data collec-~
tion. The mean difference was minimal for round one
at 5.4 days, systematically increasing to 7.7 days for
round two, 2 weeks for round three and over 5 weeks
for round five. Further, the round five mean refer-
ence period from the previous interview to the end of
1980 was approximately 6 weeks greater for the round
four holdovers. Overall, the most dramatic differen—
tials in mean length of recall period occurred after
the third round of data collection.

As indicated in the literature, errors of omission
are generally associated with longer length of recall
periods. Telescoping errors are most evident for
short recall periods, and in the NMCES, bounding
techniques with repeated interviews and the use of
computer generated summaries should have minimized
their occurrence. Having established that individuals
with four rounds of data collection were characterized
by longer length of recall periods, the observations
of statistically higher annual health care utiliza-
tion, expenditure and morbidity estimates for this
group was particularly striking.

Controlling for length of recall, round specific
health care utilization and expenditure estimates were
also compared across the study groups distinguished by
data collection frequency. Since it was determined
that the two groups often differed in annual health
care estimates, the round specific comparisons fo-
cused on the detection of relative reporting differ-
ences. To facilitate the comparisons, the length of
recall period was categorized into seven mutually
exclusive classes: 1-30 days, 31-60 days, 61~90 days,
91-120 days, 121-150 days, 151-180 days, and over 180
days. To further control for differential length of
recall periods, the round specific health care experi-
ence for each individual was annualized. Round speci-
fic congruency ratios were then constructed, dividing
the mean of the annualized values (based on round
specific data) by the overall mean based on the unad-
justed annual data. This measure was adopted for the
comparisons as a method of standardization. The
congruency ratios took the form:
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where g = 1, 2, and (1) denotes four rounds of data
collection; and (2) denotes five rounds of data col-
lection. r =1, 2, 3, 4, 5 identifies the round of
data collection; m = 1, 2, 3, ——=—m—m———au 7 identifies
the round specific length of recall period;
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is the overall mean estimate of the unadjusted annual
data for individuals in study group g; and
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is the annualized estimate for individuals in study
group g for round r and length of recall period m,
where

Yr'i
is the round specific data for individual i in study
group g and length of recall period m,

dr‘i
is the number of days in 1980 that characterize the
round r recall period for individual i in study group
g and length of recall class m, and
W,
1
is the ith individual's sampling weight.

To illustrate this process, consider round five (r
= 5) data on physician visits for individuals with
only four rounds of data collection (g = 1) and a
length of recall period of 91-120 days (m = 4), Each
individual i in group g =1, r = 5, m = 4, has their
round specific data
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annualized by dividing

Y55
by the number of days in 1980
)

that constitute the recall period (m = 4) to get a
rate per day, and multiplying the result by 366. A
weighted mean estimate of the annualized data:
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is then derived for this subset of respondents. A
congruency ratio is produced by dividing the mean of
the annualized values based on round specific data by
the overall weighted mean for the respondents:

Y

based on the annual data obtained over all rounds of
data collection. If the ratio is larger than unity,
then the annualized round specific estimate, control-
ling for length of recall, is greater than the overall
mean based on the reported annual data. Contrarily,
when the ratio is less than unity, the overall mean
based on the reported annual data is larger.

A comparison of the congruency ratios for data on
physician visits revealed no significant reporting
differentials for the first three rounds of data
collection, after controlliing for 1length of recall
(Table 64). The comparisons of the ratio of the
annualized round five estimate to the overall unad-
Jjusted annual estimate, were consistent with observa-
tion of no significant reporting differentials. For
the study group characterized by five rounds of data
collection, however, the congruency ratios consistent-
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ly were less than unity. A similar pattern in the
Ceross-group comparisons was observed for the physician
visit wmedical expenditure data (Table 6E). Exam—
ination of the congruency ratios for utilization data
on dental visits did not reveal significant differen-
ces across the round five estimates (Table 6C). As
before, the ratios for individuals with five rounds of
data collection were consistently less than unity.

For hospital discharges, the round specific compar-
isons of congruency ratios also failed to detect

significantly different relative utilization and
expenditure estimates across study groups. Again, no
significant differences in round five congruency

ratios, were noted. For the utilization data on
prescribed medicines (Table 6D), however, a signifi-
cant difference was detected in the round five congru-
ency ratios. A higher relative level of reported
prescribed medicine wutilization was observed for

individuals with four rounds of data collection.
Large sample two sided z-tests were conducted to
determine whether significant differences existed

across congruency ratios at the .05 level of signifi-
cance. Precision requirements restricted comparisons
to those classes with a minimum sample size of 100 and
a relative standard error of less than 30 percent.

The round specific comparisons in health care
estimates, by length of recall period, provided a more
sensitive level of analysis in the detection of re-
porting differentials by data collection frequency
classification. Although the annual utilization and
expenditure estimates for outpatient physician visits
and hospital discharges differed by data collection
frequency classification, the round specific compari-
sons of congruency ratios indicated that when length
of recall was controlled for, no evidence of differen-
tial reporting for round five was present.

A comparison in health care estimates across data
collection periods which constitute the fourth inter—
view of the survey for the respective study groups was
also considered. The fourth interview occurred in
round four of data collection for the individuals with
five rounds of data collection, and in round five for
the holdovers. Furthermore, the round five reporting
period for the holdovers overlapped with the time
period spanned by the round four interview for the
nonholdovers. Controlling for length of recall per-
iod, the congruency ratios characterizing the fourth
interview were statistically equivalent in all but one
comparison (Tables 6A-F). A higher relative utiliza~
tion estimate for dental visits was detected, charac-
terizing the fourth interview for the nonholders. It
is important to note that the fourth interview for
individuals with five rounds of data collection was
usually conducted by telephone.

The inability to detect a statistically significant
data collection frequency effect is partially due to
the relatively smaller sample size of the NMCUES
(17,123) when compared with the NMCES Survey (38,815
individuals). Further, the NMCUES study findings do
not indicate that a fifth round of data collection
with a shorter length of recall than the complementary
fourth interview in round five for the holdovers was
associated with a significant differential in report-
ing behavior. This was noted by comparing Round 5
congruency ratios with longer lengths of recall (91~
120, 121-150 days) for the individuals experiencing a
fourth interview, to those reflecting a short length
of recall (61-90 days) for individuals with a fifth
interview. The comparison revealed no significant
reporting differentials for the selected utilization
and expenditure measures under investigation. Shorter
lengths of recall are generally associated with reduc-
tions in reporting errors of omission. Although the
fifth NMCUES interview was most often characterized by
a smaller length of recall period than the complement-—
ary fourth interview in round five for the holdovers,
the effect of length of recall on reporting behavior
was not operational for this later round of data
collection. Consequently, the study results provide
additional support for the consideration of four
rounds of data collection as an alternative to five,



in a panel survey similar in scope to the NMCES and
NMCUES.

Summary

In the NMCUES, the departure from five rounds of
data collection in a panel survey allowed for an
investigation of the effect of data collection fre-
quency on the reporting of health care related
events. It was determined that the sample with five
rounds of data collection were more likely to be
individuals 25 years of age or older, white, medicare
recipients, and married or widowed, than their hold-
over counterparts. Controlling for these demographic
differentials, annual health care utilization, expend-
iture and morbidity estimates were generally higher
for the individuals with only four rounds of data
collection. However, round specific comparisons in
the reporting of health care events relative to the
annual profiles, by length of recall, indicated no
significant differential in round five congruency
ratios across study groups. Consequently, no data
collection frequency effect was observed to opera-
tional in the NMCUES.

The NMCUES study results do not indicate that a
fifth round of data collection with a shorter mean
length of recall than the complementary fourth inter-
view in round five for the holdovers was associated
with a significant differential in reporting behavior.
The findings argue for the consideration of four
rounds of data collection as an alternative to five,
in a panel survey similar in scope to the National
Medical Care Utilization and Expenditure Survey. They
identify a survey component which could significantly
benefit by a redesign strategy to reduce cost without
impairing the quality of survey estimates. This is
primarily achieved by a reduction in interviewer
costs. Additional savings are to be achieved from
reduced data processing costs, which included the
generation of round-specific summaries to serve as
memory aids. The study, however, does not identify
the optimal balance between data collection frequency
and round specific length of recall in terms of mini-
mizing reporting errors. Further research in this
area is essential, to identify strategies which im-
prove upon the accuracy of data obtained in panel
designs.
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Notes

1. The views expressed in this paper are those of the
authors and no official endorsement by the Department of
Health and Human Services, The National Center for Health
Services Research, or the National Center for Health
Statistics is intended or should be inferred.

2. Tables 1 - 6F were not presented in this paper due to
space Timitations. They may be obtained from the author
by writing to: Dr. Steven B. Cohen, National Center for
Health Services Research and Health Care Technology
Assessment, Room 3-50 Park Building, 5600 Fishers Lane,
Rockville, Maryland 20857,
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