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Introduction

Retrospective reports are often used by survey organi-
zations in order to collect data on health related events.
The majority of studies in the field of heath utilization are
conducted using a standardized questionnaire administered
either face-to-face or by telephone. Survey researchers
classify these kinds of questions as behaviora or factual
guestions, as opposed to attitudinal or opinion reports
(Sudman & Bradburn, 1974). Behavioral questions have,
in principle, a“true value” and the report of the respondent
can be checked against it to determine its accuracy. Figure
1 depicts the general theoretical framework used in dis-
cussing the studies reviewed in this paper

Reports of health related events can be correct, mean-
ing that the report is identical to the true value of that be-
havior, or they can be underreported or overreported. Un-
derreporting can occur involuntary due to forgetting or
telescoping, or voluntarily because of embarrassment or
social desirability. By voluntarily, we mean that the origi-
nal answer is edited and/or distorted on purpose before
being communicated to the interviewer. By telescoping we
mean that the original event can be recalled as belonging
outside the reference period, forward, or backward in time,
thus creating underreporting. Overreporting can be volun-
tary for the above reasons, or can be due to telescoping, in
which, events that occurred outside the reference period
are brought into the reference period. Forward telescoping
is when respondents allocate events to more recent time
periods than when they actually occurred. Backward tele-
scoping is when respondents alocate events to more re-
mote time periods than when they actually occurred.

Variablesthat affect accuracy of reports

Cannell and colleagues conducted one of the first stud-
ies with the capability to compare survey data with hospi-
tal records (Cannell, Fisher, & Bakker, 1965). Respondents
with higher education, more severe conditions, longer stay,
and surgical cases had less underreporting. The percent of
underreporting of hospitalization events fluctuated be-
tween 2.5 and 6% in the range of 10 to 40 weeks between
discharge and interview. Underreporting increased very
rapidly up to 42% one year after the event. The percent of
hospital episodes underreported was also a direct function
of the threat or the embarrassment of the single events.
Percent of underreporting was 10% for non-threatening
health episodes, 14% for somewhat threatening episodes
and 20% for highly threatening hospital episodes. Similar
results were found by Balumuth (1965). Interestingly, tra-
ditional background variables such as gender, age, socio-
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economic status, and ethnic background of the respondents
did not have any significant effect on the accuracy of the
recall.

Other researchers concentrated their attention on study-
ing the impact of the type of condition on the accuracy of
the report. Two studies detected underreport: Madow
(1973) found that conditions of less subjective importance,
with little impact on the subjects are most likely to be un-
derreported. Jabine (1987) observed that events associated
with chronic conditions and usage of health care resources
are more likely to be underreported. Two other studies
detected overreport: Loftus and colleagues (1990) found
that when asking for a specific physical examination such
as blood pressure check, mammogram, or child physical
exam, respondents overreported by a median of 3.7%
across those three procedures. The question referred to the
past two months before the interview. However, when the
same question was asked for a six-month reference period,
the median of overreporting rose to 12.5%. Findings in the
same direction are reported by Sudman et al. (1994).

Survey researchers have noted the prevalence of for-
ward telescoping over backward telescoping (Sudman &
Bradburn, 1973). Forward-telescoping was found to be
more common than backward-telescoping for serious con-
ditions, whereas minor conditions exhibited more back-
ward-telescoping (Means, Nigam, Zarrow, Loftus, &
Donaldson, 1989). Loftus, Smith, Klinger, & Fiedler
(1992) investigated the conditions leading to under or
overreporting of medical conditions. On one question they
asked to recall specific visits made over the previous 12
months with the outcome of having more than 60% of ac-
tual visits underreported. In another question they asked to
estimate the total number of visits in the last 12 months.
The underreport was reduced to 23%, on average. On the
contrary, when people were asked to report if they had a
specific procedure, i.e. a flu shot, they overreported by
13%.

Q-ligt format and EHC format

A majority of the questions used in the reviewed stud-
ies can be classified as quantitative autobiographical ques-
tions. In this case the respondents are performing five cog-
nitive tasks in order to answer the question: comprehend
the meaning of the question, retrieve the particular in-
stances of the requested behavior(s), determine if the
event(s) they just retrieved from memory occurred during
the reference period, judge the quality of the retrieved be-
havior(s), and formulate the response (Schwarz, 1990).
"Respondents are likely to begin with some fragmented
recall of the behavior under study and to apply various
inference rules to arive a a reasonable estimate”
(Schwarz, 1990, p.107). Error can arise at each stage, but
the most demanding stage is the retrieval process, which is
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a function of the extent of the reference period and the
number of events that happened during that period.

The standardized question list (Q-list), has many ad-
vantages. There is a reduction in errors arising from
change in question wording (Fowler and Mangione, 1990),
a reduction of interviewer variability, a minimization of
training, and a reduction in the length of the interview,
which leads to a reduction in costs (Groves, 1989). More-
over, aclosed question format is easier and faster to code.

At the same time, the standardized Q-list has some
drawbacks. Standardization and a closed question format
reduce, if not eliminate, the conversational rules that as-
sure the understanding between the interviewer and the
respondent. In other words the equation: sameness of
words = stability of meaning is not a guarantee for the
comprehension of the question or, ultimately, for the valid-
ity of the measurement instrument. In order to fully under-
stand the question, conversational flexibility should be
introduced into the standardized interview (Suchman and
Jordan, 1990). The real challenge is to embed conversa-
tional flexibility into a survey interview without increasing
measurement error so the validity of the research can be
increased (Schober and Conrad, 2002).

There is evidence that for autobiographical events, and
for the case of health reports, interviewer departure from
the scripted questions does not adversely affect the quality
of the reports (Belli and Lepowski, 1996, Belli, L epowski
and Kabeto, 2001). Methodologies that can focus on over-
coming retrieval and comprehension difficulties instead of
strictly adhering to a standardized survey question list
format (Q-list), may improve the quality of factual reports
(Fowler, 1995, p.180).

Potentially, one of these methodologies is the Event
History Calendar (EHC) approach (Freedman et al, 1988).
The EHC interview utilizes timelines, decomposing strate-
gies and persona and official calendar landmarks (the
birth of a child, national holidays, and historical events).
The entire interview is organized around the calendar of
the time reference period under investigation. The inter-
viewer guides the respondent in filling in the time lines,
starting with remembering personal landmarks. After fill-
ing in the personal landmarks, other domains are filled in
such as residence history, household composition, em-
ployment and unemployment history, and education. The
interviewer alows respondents flexibility in the use of
retrieval strategies, such as moving forward in time, back-
ward in time, or across contemporaneous events. Every
event or “spell” is entered into the time lines with a start-
ing date and an ending date. In the current research, thirds
of months were chosen as units. Each spell can happen
before, after, or contemporaneously with another spell. For
example, a relocation event can be contemporary with a
new job event. The calendar and time lines can aso be
made visible to the respondent. The entire process of com-
piling the calendar focuses, by its nature, on coherence,
sequential arganization, and the reduction of missing data.
Some events are unlikely to happen together, such as hav-
ing two or three jobs at the same time without a plausible
explanation. Every event should happen after the preced-
ing one and before the following one. For example, you
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are unemployed, you look for a job, and when you find it,
you are employed. Lastly, each event in atime line should
be near another event without missing data (something
must have happened in that time frame). Interviewers fol-
low a script where the order of the questions is not prede-
termined, but adapts to the respondent’s recollection. For
instance, if the respondent starts with an event of unem-
ployment, the interviewer will try to get the most precise
start date and end date, and will ask about the event that
followed unemployment.

EHC enhances the quality and the precision of retro-
spective reports because it matches three basic types of
mechanisms that are associated with the structure of auto-
biographical memory (Belli, 1998): “top down”, sequential
and paralel cueing. According to Barsalou (1988), and
Conway (1996), autobiographical memory is organized
hierarchically where at the top exist memories of lifetimes
periods, arranged in thematic domains connected to the
self-concept of the person (family, job, education, etc.).
For each domain temporal changes and updates are stored
(for example the transition from student to worker). In the
middle of the hierarchy reside memories for general events
and at the bottom, memories for specific events (see also
Conway and Rubin, 1993 for an extended description).
Top down cueing taps into the relationship between the top
of the hierarchy and its bottom, where, for example, gen-
eral events are nested into a self-concept domain. Sequen-
tial cueing taps into the chronological sequence of events
that belong to the same domain. Parallel cueing taps into
the links that exist among domains and themes.

The flexible interviewing style of the EHC method d-
lows for the proper memory cues and adapts itself to the
current interview. The respondent feels more engaged in
the conversation because each question is “personalized”
or tailored. Furthermore, the entire interview is conducted
in a narrative style, which is more compatible with the
manner that autobiographical memory is structured
(Brown and Schopflocher, 1998; Schank and Abelson,
1995) than a standardized survey interview. Flexibility,
adaptability and tailoring also enhance comprehension
(Schober and Conrad, 2002) by allowing the full resources
of communication in a collaborative construction of mean-
ing (Suchman and Jordan, 1990).

There is also another by-product of the EHC technique
that enhances the quality of the reports. During an EHC
interview, it may be more difficult to satisfice. When faced
with survey questions, people can use a satisficing ap-
proach (Krosnick, 1991) in order to provide a plausible
answer. The time line of the calendar demands for coher-
ence and precision, discouraging guessing and reporting
plausible answers. It also requires that the reported infor-
mation is exhaustive, and, in its computerized version,
highlights inconsistencies giving feedback to the respon-
dent (Belli, 2000). Moreover, the narrative style and the
tailoring of the EHC method enhance the motivation, en-
gagement, and interest of the respondent.

Studies comparing the quality of EHC and question list
methodologies, using validation data as external criteria,
showed better quality retrospective reports in the EHC
condition. In the first study of this kind, Belli, Shay and
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Stafford (2001) showed that EHC reports were more pre-
cise on moves, income, weeks unemployed, and weeks
missing work resulting from self illness, the illness of an-
other or the combination of the two. They also found that
the length of the interview was not significantly different
between the two data collection methodologies. Respon-
dents of the Panel Study of Income Dynamics (PSID) were
randomly assigned to one of the interview methods and
asked about social and economic behaviors that happened
during the previous two year of the interview. Since the
respondents were panel members, the data previoudly col-
lected were used as standards of comparison. Y oshihama
and colleagues (in press) found that the EHC method fa-
cilitated the recall of domestic violence victimization. In
particular, the EHC technique elicited more reports of life-
time experiences of intimate partner abuse (93-96%) than
the standard question list format (61-64%). EHC was espe-
cialy precise in revealing abuses that occurred early in
respondent’ s lives.

The present study is the first of its kind to compare ret-
rospective health utilization reports with hospital records
validation data using a computerized event history calen-
dar technique. The Computer Assisted Interview EHC
software (C-EHC) used in this study is copyrighted to the
Regents of the University of Michigan. The instrument is
built to reflect the structure of autobiographica memory.
There are hierarchical timeline domains such as residence,
employment, unemployment and landmark events pre-
sented as tabs in a left to right order. The smallest unit is
the third of a month. The software is also designed to flag
contradictory information, for example reporting to look
for ajob and being employed at the same time. For an ex-
tended description of the software see Belli (2000). In our
particular study, in the monitor condition, the respondent
was allowed to see the computer screen and, at the same
time, a paper calendar was available.

Population and sample

The target population in this study consisted of resi-
dents of Washtenaw County, Michigan ages 40 to 75 years
old who were registered in the university of Michigan
Health system and had been hospitalized at least once be-
tween October 2000 and March 2001.

The sample was recruited using invitation letters asking
whether residents were interested in participating in a re-
search study which was associated with hospitalization,
surgeries, and doctor’ s office visits. The respondents were
self-selected on a first-come, first-serve basis and they
received an incentive of 50 dollars for completion of inter-
views. Overall, 600 letters were sent out, and 82 people
were interviewed from February to May 2002. The initial
two interviews were not usable due to software application
problems.

The medical records for 74 participants of the valid
sample (N=80) were obtained to validate their EHC and Q
list responses for the health care utilization time line. The
demographics were also included in the medical records.
Two cases with EHC instruments were lost due to techni-
cal problems during data transfer. One respondent showed
extreme discrepancy between his report and medica re-

4748

cords; that observation was trested as an outlier and re-
moved from the analysis. The effective sample size was 71
for statistical tests. Among those 71 participants included
in the analysis, 53.5% are men and 46.5% are women,
80.3% are Whites, 15.5% are African Americans and 4.2%
are of other races. The average age of the participants was
56.9 years. Hospital records are assumed to be the “true”
value but clerical and software errors are always possible
(Holth, 1998).

Study 1

This study was designed to test different methods of
asking people about their health care utilization, and to
examine which methods lead to the higher quality retro-
spective reports. The response accuracies of hospitalization
with computerized EHC and standardized paper-pencil
guestionnaire instruments were examined by comparing
the responses with the corresponding medical records.

This experimental design included two within-subjects
factors: method of interview (EHC instrument and Q-list
instrument) and year (2000 and 2001), as well as one be-
tween-subjects factor, the order of presentation of inter-
view methods (Q-list first or EHC first).

During the same interview, all participants were meas-
ured by both computerized EHC and paper-pencil Q-list
instruments about their hospitalizations from 2000 through
2001. The order effect was controlled by random assign-
ment, with one group administrated EHC instrument first
and Q list questionnaire second, and the other went with Q
list first and EHC instrument second. The two groups of
respondents were comparable demographicaly. The 32
respondents (average age 56 years) whose first interview
was EHC consisted of 18 women and 14 men, 26 white
whites and 4 African Americans (2 for other races). The
other 39 respondents (average age 57.7 years) whose first
interview was Q-list consisted of 20 women and 19 men;
31 white and 7 African Americans (1 of other races)

Data processing

Two dependent variables involving hospitalization
were analyzed in this study: number of annual inpatient
hospitalization visits (hospitalized times) and total number
of annual nights in the hospital (hospital nights). In Qlist
interviews, the two variables were obtained directly from
the questionnaire. For EHC, these two variables were com-
puted based on the data extracted from the EHC software.
When we could not obtain the hospital name, we treated
that case as belonging to The University of Michigan
Health system.

In the C-EHC method, thirteen percent of the respon-
dents could not report (or were not asked) the number of
nights for at least one hospitalized visit. To deal with this
item nonresponse problem, we calculated the average
number of nights per number of thirds of a month for those
EHC cases in which we had both nights and thirds (aver-
age = 3.37 nights per third of month) and then for those
EHC cases that did not have nights, we imputed by multi-
plying the number of thirds of a month by 3.37.

According to the repeated measure analysis (between
subjects factor: order; within subject factor: year), mean
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hospitalized times (F 17; =.094, p=.760) and hospitalized
nights (F 1 71=.241, p=.625) are comparable across the two
order groups. On average, respondents in both order
groups were hospitalized once and stayed hospitalized
around 4 nights per year.

Three measures of response accuracies were tested: (1)
the mean raw differences between the reported hospital-
ized times and those in the medical records; (2) the mean
absolute value of the differences between the reported
hospitalized times and those in the medical records; and
(3) the correlation between reported hospitalized times and
those in the medical records (Burton and Blair, 1991).
Mean raw differences can reveal the directions of the over-
all response errors, where negative values indicate under-
reports and positive values suggest over-reports (Cannell,
Fisher, and Baker, 1965). The second measure, mean abso-
lute difference, does not alow positive and negative re-
sponse discrepancies to cancel each other, thus telling the
magnitudes of the responses errors. For the third measure
of accuracy, both Pearson’s moment corre ation and Spear-
man's Rho correlation were computed between the re-
ported hospitalized times and medical records across re-
spondents within each order group.

All three measures are reported in Table 1, which in-
cludes the mean raw differences, and absolute differences
of hospitalized times by year and interview method respec-
tively, as well as the correlation coefficients for Pearson’s
r and Spearman’s Rho.

Differences among the two order groups in terms of the
first two measures of accuracy are analyzed using the re-
peated measures analysis of variance, a 2 (year; 2000,
2001) * 2 (method; C-EHC, Q-list) “ 2 (order; C-EHC first
— Q-list second, Qist first — C-EHC second) ANOVA of
two within-subjects factors (year and method) and one
between-subjects factor (order). All the effects of the mean
raw differences and mean absolute differences were not
significant at .05 level. Considering the small cell sample
sizes, on an exploratory analysis basis, the main effect of
method collapsing over order of administration (F 1,69
=3.718, p=.058), was found to be significant at the .10
level. EHC interview method (marginal mean=.00) pro-
duced lower mean raw response errors than the Q-list
(marginal mean=.09). The EHC performed better than the
Q-list in aiding recall of hospitalized times that happened
during the past two-year period. Respondents showed a
tendency to over report their health care utilization with
the Q-list interview method. This result supports the hy-
pothesis that the EHC interview method is more likely than
the Q- list to lead to better quality retrospectives report on
health care utilization.

One-sample T tests were used to test the significance of
the mean raw and absolute differences for each combina-
tion of factors: method, year and order. We did not observe
any overreport or underreport within each combination of
factor method by year by order, given all cell means for
raw differences in hospitalized times were not significant
from zero. It is interesting to notice that all their corre-
sponding absolute differences were found to be significant.
This is due to the fact that overreporting and underreport-
ing can cancel out each other when computing a mean. The
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absolute value solves the problem, but at the same time,
the direction of the biasis lost. The overall levels of accu-
racy exhibited by the correlations are very high. The z tests
of independent correlation coefficient comparisons did not
show any differences among order groups.

The same measures of accuracy were used to analyze
the responses on hospitalized nights. The statistics for the
mean raw and absolute differences of hospitalized nights
by year and method, as well as the correlation coefficients
for Pearson’s correlation and Spearman’s Rho are shown
in Table 2.

No significant effects were found for the repeated
measures analysis. All the mean raw differences for each
combination of method by year by order were not signifi-
cant. However, given the small sample size, it should be
noticed that there is a tendency that people were more
likely to underreport hospitalized nights. The significant
one-sample T tests for al cells mean absolute differences
of hospitalized nights revealed the existence of overall
report error at theindividua level.

Table 3 also shows that the hospitalized night reports
correlate strongly with medical records. There is a signifi-
cant interaction effect of year by method on the correla
tions between reports and records. When focusing on the
first interview, either EHC or Q-list, in 2000, EHC re-
sponses exhibited stronger relationship with records
(r =+.954, n=32, p<.05, two tailed) than Q list responses
(r =+.799, n=39, p<.05, two tailed). However a reverse
pattern was observed in 2001, with a stronger accuracy of
responses found with Q list (r =+.928, n=39, p<.05, two
tailed) than EHC instruments (r =+.805, n=32, p<.05, two
taled). Both differences were significant (Fisher's
z=3.121, p=. 0018 and z=-2.129, p=.0333), which provides
support for the hypothesis that EHC performs better than
Q-list in a more remote year, while Q-list performs better
in a more recent year. In this study, remote time period
refers to health care events that happened in 2000, roughly
1 to 2 years previous the interview data, and recent time
period refers to those in 2001, roughly up to 1 year before
the interview. In order to control for outliers, Spearman’s
Rho was aso computed. However the pattern observed
using Pearson’sr was not found.

Study 2

In study 2, the between-subjects factor, view calendar
condition, is included to test the differences of response
accuracies between the view calendar and non-view calen-
dar condition with the EHC instrument. By random, a half
sample was selected to view the computerized EHC in-
strument and a paper calendar of the reference period. No
calendar (computerized or paper) was available for the
other half sample in the EHC interviews, which smulated
telephone interviewing. Similarly, the repeated measures
analysis is used with one within-subjects factor, year, and
one between-subject factor, monitor (view calendar vs.
non-view calendar).

Table 4 shows the mean raw and absolute response er-
rors on hospitalized times and hospitalized nights for view
calendar and non-view calendar groups as well as ther
respective correlations with medical records.
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The interaction between monitor and year was signifi-
cant on mean absolute errors of the hospitalized times re-
ports. Mean absolute response error on hospitalized times
for year 2000 was larger for respondents under the non-
view calendar condition (mean= .42) than the view calen-
dar condition (mean =. 16). Consistent results were found
with Pearson’s correlations (Fisher’s z=2.845, p=. 0044).
This result supports the hypothesis that viewing the calen-
dar could improve the accuracy of peopl€e’'s retrospective
reports of hospitalized times. However, the significant
effect of viewing the calendar on the improvement of re-
sponse accuracies did not extend to the absolute responses
errors in 2001. The improvement is more significant in
retrospective reports about heath care events that hap-
pened during a more remote time period than a more re-
cent time period. Interestingly, people reported recent hos-
pitalized nights more accurately without viewing the cal-
endar than when viewing the calendar, according to the
comparison between Pearson’s r's (in 2001, Fisher's
7=-2.104, p=.0354). For reports on health care events that
happened in the remote year, the monitor effect on accu-
racy improvement is supported by Spearman’s Rho corre-
lations between hospitalized nights and records in 2000
(Fisher'sz=2.529, p=.0114).

Results discussion

Overdl, the findings in this study had important impli-
cations for the potential to implement EHC as an inter-
viewing method to improve response accuracies. First,
EHC produced more accurate reports on health care utili-
zation that happened during the past two-year period than
standard questionnaires. Another noteworthy attribute is
the performance of EHC to improve the precision of retro-
spective health care utilization reports for events that hap-
pened during remote time periods. Third, allowing respon-
dents to view the computerized calendar could help im-
prove the recall of health events happened during remote
time periods. Last, Q-list performed better for more recent
years.

Study limitations

There are several reasons for the failure to find sub-
stantive differences between C-EHC and Q-list method-
ologies. Overall our data resulted in high levels of accu-
racy in both Q-list and C-EHC conditions, even when re-
spondents reported hospitalization events that occurred
over two years ago. This led to a ceiling effect where the
differences between the two methodologies are blurred.
Our particular sample also had an “easy” heath history,
with less than one hospitalization event per year, on aver-
age, and a mean of roughly 4 overnights of stays per year.
For these reasons, our analyses are in contrast with those
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of Cannell et a. (1965), where they found underreporting
of 42% after one year of the hospitalization event(s). One
possible reason is because respondents were aware of the
topic of the interview beforehand due the to invitation let-
ter. People are more likely to rehearse and recall before
interviews in self-recruiting surveys, thus mediating
method effect and year effect. Cannell and colleagues
(1965) prevented the respondents from rehearsing hospi-
talization information because they were able to conduct
the interview without telling them the real purpose of the
study, and, subsequently, to obtain validation data from the
hospitals. On the positive side this study can give initia
support to the usage of invitation letters not only to in-
crease the response rate, as the majority of the literature
demonstrates, but also to increase the precision of the re-
call. However in our study all respondents did receive an
invitation letter and we did not have a control group; for
this reason, a further experiment should validate these ini-
tial findings.

A second limitation is that the respondents were se-
lected on a first-come-first served basis, leading us to ex-
pect that the more motivated have answered the request.
Highly motivated respondents are likely to be optimizers
(Krosnick, 1991), and because of that, fully devote all re-
sources in the response process, trying to be as precise as
possible.

Another explanation is the design of the C-EHC for
this particular study. C-EHC was not intended to specifi-
cally ask respondents to report exactly where they were
hospitalized. The location clue can facilitate respondentsin
remembering the health-related events (Means et a.,
1991).

Conclusions

The current study is the first experiment comparing Q-
list with C-EHC where retrospective reports were matched
against external, independent validation data. The men-
tioned limitations may have attenuated the expected results
but, nonetheless, C-EHC proved to be more effective and
precise than Q-list methods to collect retrospective health
utilization data for more remote years. We also expect
EHC methodology to be more effective if the study period
isincreased to more remote years, for example 3 or 4 years
since the interview. In conclusion the, C-EHC methodol-
ogy appears to have benefits in comparison to the Q-list,
especialy when respondents can visualize the reference
period calendar.

The project was funded jointly by the National Institute on
Aging, and National Institute of Child Health and Human
Development, 1R01AG17977
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Table 1 Response accuracies on hospitalized times by method, year and order

Correlation between reports and

reﬁl\goer?;]er:\r,\rlor '\fgnoﬁgesoelﬁgera validation records
Pearson’s R Spearman’s Rho

Order of

amme. N o0 200 200 oo YO oon oo Year200m
EHC 1% 32 .00 .00 25" 317 619" 790" 676" 783"
Q-List 1% 39 -.03 13 33" 49" 700" 683" 753" 801"
EHC 2™ 39 -.10 .10 31 417 573" 780" 655" 765"
Q-List 2™ 32 .09 19 28" 50" 708" 671" 750" 670"

1 Note: All tests of significance include only order group.
2 " One Sample T test that the value of Mean Absolute Response Error is significantly different from zero at .05 level, two tailed,
"" T test issignificance at .01 level, two tailed.

" Correlation is significantly greater than 0 at .01 level, two tailed.

Table 2 Response accuracies on hospitalized nights by method, year and order

Correlation between reports and

a
Mean raw response Mean absolute “re- validation records

error sponse error

Pearson’s R Spearman’s Rho
Order of
EHC 1% 32  -298 -473 20547 1339”7 9547° 805" 735" 809"
Q-List 1% 39  -.188 -205 16927  1.436" 7997° 928" 876" 893"
EHC 2™ 39  -827 -729 17697 2278”7 745" 716" 738" 790"
Q-List 2™ 32 -484 -078 21097 1453”7 942" 807" 674" 17"

Note: All tests of significance include only order group.

3 ""One Sample T test that the value of Mean Absolute Response Error is significantly different from zero at .05 level, two tailed.
® " Correlation issignificantly different from 0 at .01 level, two tailed.

© Fisher's Z test of difference between two independent correlation coefficients: z=3.121, p=.0018, two tailed.

4 Fisher's Z test of difference between two independent correlation coefficients: z=-2.129, p=.0333, two tailed.

Table 3 EHC response accuracies on hospitalized times and hospitalized nights by year

Correlation between reports and validation
Meanraw response  Mean absolute *“re- D

error sponse error records
Pearson’'s R Spearman’s Rho
N ;;&r) g&i Year 2000 Year 2001 ;;&r) g&i ;;&r) Y ear 2001

Hospitalized Times

Monitor 38 -.05 11 16" 427 820" 730" 756" 745"

Non Monitor 33 -.06 .00 42" 307 421" 895" 592" 812"
Hospitalized Nights

Monitor 38 -4637 -9071 135427  1.6639" 875" 61679 872" 830"

*k *%

Non Monitor 33  -6924 -3848 25803 2.1097" .900 84679  p127N 776

*k

Note: All tests of significance include only order group.
@ " One Sample T test that the value of Mean Absolute Response Error is significantly different from zero at .05 level, two tailed,
" T test is significant at .01 level, two tailed.
b " Correlation is significantly different from 0 at .05 level,” Correlation issignificantly different from 0 at .01 level, two tailed.
¢ The interaction effect between monitor and year on Mean Absolute Response Error is significant at .05 level: F (1, 69) =5.161, p=.026.
9 The simple effect of monitor when year was fixed at 2000 is significant at .10 level: F (1, 69) =3.1805, p=.0789.
€ The simple effect of monitor when year was fixed at 2001 is not significant at .10 level: F (1, 69) =.5616, p=.4562.
" Fisher's Z test of difference between two independent correlation coefficients: z=2.845, p=.0044, two tailed.
9 Fisher's Z test of difference between two independent correlation coefficients: z=-2.104, p=.0354, two tailed.
" Fisher's Z test of difference between two independent correlation coefficients: z=2.529, p=.0114, two tailed.
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Table 4 EHC response accuracies on hospitalized times and hospitalized nights by year

Mean raw response

Mean absolute 2¢ re-

Correlation between reports and validation

error sponse error records
Pearson’s R Spearman’s Rho
N gggg) g&i Year 2000 Year 2001 gggg) g&i gggg) Y ear 2001

Hospitalized Times

Monitor 38 -.05 11 16" 427 820" 730" 756" 745"

Non Monitor 33 -.06 .00 42" 307 421" 895" 592" 812"
Hospitalized Nights

Monitor 38 -4637 -9071 135427  1.6639" 875" 6169 872" 830"

Non Monitor 33 -6924 -3848 258037  2.1097" .900™ 84679 612" 776"

Note: All tests of significance include only order group.

@ " One Sample T test that the value of Mean Absolute Response Error is significantly different from zero at .05 level, two tailed,

" T test issignificant at .01 level, two tailed.

b " Correlation is significantly different from 0 at .05 level,” Correlation is significantly different from 0 at .01 level, two tailed.

¢ The interaction effect between monitor and year on Mean Absolute Response Error is significant at .05 level: F (1, 69) =5.161, p=.026.
4 The simple effect of monitor when year was fixed at 2000 is significant at .10 level: F (1, 69) =3.1805, p=.0789.

€ The simple effect of monitor when year was fixed at 2001 is not significant at .10 level: F (1, 69) =.5616, p=.4562.

" Fisher's Z test of difference between two independent correlation coefficients: z=2.845, p=.0044, two tailed.

9 Fisher's Z test of difference between two independent correlation coefficients: z=-2.104, p=.0354, two tailed.

" Fisher's Z test of difference between two independent correlation coefficients: z=2.529, p=.0114, two tailed.

Figure 1 Classification of accuracy outcomes for heath related events

TRUE VALUE
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Underreporting

Correct

7

Telescoping
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