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rovider records often are considered the gold standard to

monitor patient service histories, measure use of care, and to

compute healthcare costs. However, accessing such records
from diverse healthcare providers and in the wake of Health Insurance
Portability and Accountability Act of 1996 (HIPAA) regulations can
present many challenges, as files often are inaccessible! and vary by
format, completeness, and data accuracy.? Thus, plan administrators,
policy makers, and research investigators often turn’to self-reported
data when provider records ate not available.’ ;

In this study, we /eValuate the performance (Sf“arl interactive voice
response (IVR) system that collected healthcare utilization and costs
information frém a computerized script administered by'phone (UAC-
IVR) for the/Sequenced Treatment Alternatives to Relieve Depression
(STAR*D) study.*® STAR*D followed approximately 4000 patients who
weré-being|treated for nonpsychotic major depressive disorder (MDD)
by 400 clinicians at 41 sites(in both specialty and primary ca“re settings,
and in both the public and ptivate sectors.To capture use-of-care infor-
mation, study subjects were asked to dial a centralized number, listen to
instructions; and answer computersscripted questions by pressing keys on
a touch-tone telephone pad.

As a data collection tool, IVR systems have gained both public’!?
and clinical®!'* acceptance. Compared with personal ‘interviews, IVR
responses are associated with lower collection costs, greater patient
convenience, and fewer transcription grrors.”® These systems also al-

16 patient feedback,!”

16,18-21

low for rémote data access, automated scoring,
and opportdnities for' self-disclosure ofsensitive information.
Furthermore, IVR technology has been applied to studies on alcohol

,228 cognitive functioning,’* work and social adjustment,? chronic

6 8

use

insomnia,’® smoking cessation,?” depressive symptoms,?® and obses-
sive-compulsive (disorder.”’ Good| reliability thas lbeen téported when
IVR results are compared with responses from written questionnaires
and personal interviews.’® A high correspondence has been found be-
tween psychiatric diagnoses based on the Primary Care Evaluation
of Mental Disorders (PRIME-MD) screening instrument using IVR
technology and those obtained using the Structured Clinical Inter-

view for DSM-IV (SCID-IV) inter-

view.’! The specificity and sensitivity
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of an IVR mental health screener for
identifying anxiety and depressive

disorders, obsessive-compulsive dis-

Obijective: To evaluate a telephone-operated,
interactive voice response (IVR) system designed
to collect use-of-care data from patients with
major depression (UAC-IVR).

Study Design: Patient self-reports from repeated
IVR surveys were compared with provider records
for 3789 patients with major depression at 41
clinical sites participating in the Sequenced
Treatment Alternatives to Relieve Depression
(STAR*D) trial.

Methods: UAC-IVR responses were examined for
consistency and compared with provider records
to compute reporting biases and intraclass cor-
relation coefficients. Predictors of inconsistent
responses and reporting biases were based on
mixed logistic and regression models adjusted for
need and predisposing and enabling covariates,
and corrected for nesting and repeated measures.

Results: Inconsistent responses were found
for 10% of calls and 21% of patients. Under
reporting biases (-20%) and moderate agree-
ment (intraclass correlation of 68%) were found
when UAC-IVR responses were compared with
medical records. IVR reporting biases were less
for patients after 3 calls or more (experience), for
patients with severe baseline symptoms (motiva-
tion), and for patients who gave consistent IVR
responses (reliability). Bias was unrelated to treat-
ment outcomes or demographic factors.
Conclusion: Clinical managers should use IVR
systems to collect service histories only after
patients are properly trained and responses moni-
tored for consistency and reporting biases.

(Am J Manag Care. 2009,15(3):153-162)
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CLINICAL

orders, eating disorders, and alcohol use disorders also have
been demonstrated.*

Prior studies have not focused on IVRs as a data collec-
tion tool to measure patient total use of care. In this study, we
evaluated STAR*D’s new use-of-care survey, UAC-IVR, for
both consistency and reliability. Consistency was determined
by comparing responses to questions that asked if any care
was used (yes/no) with questions that asked how much care
was used (greater than zero/none). Reliability was assessed by

comparing survey responses with provider records.

METHODS

Data

The STAR*D consent protocol' and study design*® are de-
scribed elsewhere. Briefly, subjects signed an institutional re-
view board—approved informed consent form and were followed
through prospective and sequenced treatments for MDD. Pa-
tients who responded to treatment or achieved remission were
followed for an additional year. Data were collected from both
providers and patients. Patient information was solicited from
written questionnaires, face-to-face and telephone interviews,
and patient-initiated VR calls administered by Healthcare
Technology Systems, Inc. in Madison, Wisconsin. STAR*D re-
search staff helped patients make calls at baseline, after 6 weeks
at each treatment level, at the end of each treatment level, at
monthly intervals during the 12-month follow-up, and at study
exit. To make a call, patients first dialed a toll-free number using
a touch-tone telephone. The caller received recorded instruc-
tions, followed by a set of questions. After each question, the
recorded message prompted patients to respond by pressing an
appropriate number on the telephone keypad. The computer
then recorded each response and automatically determined the
next set of scripted questions to ask the patient.

Scripted questions covering patient use of healthcare dur-
ing 90-day intervals are presented in the Figure. Questions
were derived from the Ultilization and Cost Methodology
(UAC).>»7¢ Each time subjects accessed the IVR server, the
computer checked to see whether the use-of-care script had
ran within the past 90 days. This strategy minimized risks of
double-counting services from overlapping observation peri-
ods between IVR calls. Periods not covered by an IVR call
were treated as missing.

Respondents were first asked whether they had used care
during the past 3 months (yes or no). Patients who responded
“yes” were subsequently asked how much care they had used.
Patients were asked about using services classified by setting
(outpatient clinic visits, emergency room visits, and inpatient
days stayed) and by type (depression related, other-psychiat-

ric, and general medical problems). For evaluative purposes, a

response was considered “inconsistent” if the respondent an-
swered “yes” to using care while subsequently reporting that
“zero” days or visits were actually used. Responses that were

not inconsistent were considered consistent.

Other Data

To assess reliability, provider data were obtained from bill-
ing claims and medical charts for patients signing a medical
release. STAR*D focused on depression-related care; thus,
records for services not related to depression were generally
unavailable, and these analyses were limited to depression-
related outpatient visits only. Services were classified by Cur-
rent Procedural Terminology (CPT),” the level 1 Healthcare
Common Procedure Coding System,’® and psychiatric diag-
noses based on the Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition (DSM-IV).** Abstractors counted
the number of outpatient visits that were depression related
(DSM-1V 296, 311) but not emergency room related (CPT
99281, 99282, 99283, 99284, 99285, 99288) for each 90-day
period ending on the date of the respective IVR survey.

Patient demographic, education, earnings, employment,
and health insurance information were taken from face-to-
face and telephone interviews. Patients rated (agreed or neu-
tral/disagreed): “If I can get the help I need from a doctor, [
believe that I will be much better able: (a) to make important
decisions that affect my life and those of my family? and (b)
to enjoy things that interest me?” Patients also rated (helpful
vs neutral/not helpful): “the current overall impact of your
family and friends on your condition?” Also collected using
the IVR system were family size, health insurance status, Med-
icaid eligibility, and mental and physical functioning based on
the Medical Outcome Study 12-item short form.*°

For purposes of these analyses, treatment outcomes were
based on the 17-item Hamilton Rating Scale for Depression
(HRSD”)‘“'42 administered by telephone at the end of the first
treatment step (citalopram), and on the written, patient self-
reported, 16-item Quick Inventory of Depressive Symptoma-
tology (QIDS-SR ), administered at baseline and at each
STAR*D clinic visit. Treatment outcomes were computed as
(1) remission defined by an HRSD,, score of 7 or lower at
exit from the first treatment step, (2) remission defined by a
QIDS-SR, score of 5 or lower, and (3) response defined by a
reduction in QIDS-SR , score from baseline of 50% or more.
Patients with missing HRSD, . scores were not considered to

have achieved remission.*

ANALYSES

Interactive voice response use-of-care responses were eval-

uated for both consistency and reliability. To assess reliabil-
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Voice Response System: STAR*D

B Figure. Utilization and Cost Interactive Voice Response Questionnaire

The next few questions ask about healthcare services you received during the past 3 months. We're only

interested in care given by licensed physicians, psychologists, or social workers. We'll ask about the care you
received for depression. We'll also ask about care you received for other-psychiatric or mental problems in addition
to depression, such as for eating disorders or substance abuse. Finally, we'll ask about care you received for all
other medical or surgical reasons, such as for infections or fractures. In answering these questions, think about
the past 3 months.

First, I'll ask about outpatient visits. Later I'll ask about emergency room and hospital visits.

1. During the past 3 months, did you visit a healthcare provider as an outpatient?

If yes, press 1 <<Go to 2>>.

If no, press 2 <<Go to 8>>.
2. Was one or more of these visits for your depression?

If yes, press 1 <<Go to 3>>.

If no, press 2 <<Go to 4>>.

3. Enter the number of times you visited an outpatient provider for your depression in the last 3 months.
<<Go to 4>>.

4. Did you make one or more outpatient visits for any psychiatric or mental health problems other than
depression during the past 3 months?
If yes, press 1 <<Go to 5>>.
If no, press 2 <<Go to 6>>.

5.  Enter the number of times you made an outpatient visit for these other mental health problems.
<<Go to 6>>.
6. Excluding depression or other-psychiatric or mental health problems, did you make one or more
outpatient visits during the past 3 months for a medical problem, such as infection or fracture?
If yes, press 1 <<Go to 7>>.
If no, press 2 <<Go to 8>>.

7. Enter the number of times you made an outpatient visit for medical problems.
<<Go to 8>>.

Now I'll ask you about emergency room visits.

8.  During the past 3 months, did you go to the Emergency Room as a patient?
If yes, press 1 <<Go to 9>>
If no, press 2 <<Go to 12>>

9. How many Emergency Room visits were for depression? Enter the number now. If none, press zero.
<<Go to 10>>
10.  How many Emergency Room visits were for other-psychiatric or mental health problems?
Enter that number now. If none, enter zero.
<<Go to 11>>
11.  In the past 3 months, how many Emergency Room visits were for a medical problem, such as
an infection or fracture? Please enter that number now. If none, press zero.
<<Go to 12>>

Now, I'm going to ask you about hospital admissions.

12.  Did you stay overnight in a hospital during the past 3 months for any reason?

If yes, press 1 <<Go to 13>>

If no, press 2 <<End of questionnaire>>
13.  Were you in the hospital for depression?

If yes, press 1 <<Go to 14>>

If no, press 2 <<Go to 15>>

14.  Enter the number of days you were in the hospital for depression.
<<Go to 15>>

15.  Were you in the hospital for any other-psychiatric or mental health problems in the past 3 months?
If yes, press 1 <<Go to 16>>
If no, press 2 <<Go to 17>>
16.  Enter the number of days you were in the hospital for other-psychiatric or mental health problems.
<<Go to 17>>
17. Were you in the hospital for any medical reasons such as fractures or infections in the past 3 months?
If yes, press 1 <<Go to 18>>
If no, press 2 <<End of questionnaire>>
18.  Enter the number of days you were in the hospital for medical reasons.
<<End of questionnaire>>
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ity, counts of depression-related, nonemergency outpatient
visits based on IVR responses were compared with provider
records that spanned comparable time periods to compute
bias (mean difference) and intraclass correlation from 2-way
mixed models.*#

The associations of selected predictor variables with re-
sponse inconsistency were computed from 3-level mixed lo-
gistic models. Similarly, the associations of selected predictor
variables with reporting biases were computed from 3-level
mixed regression models. Both sets of models were computed
using Hierarchical Linear Modeling software,* where level 1
is IVR calls, level 2 is individual patients, and level 3 is study
sites. Both models corrected for facility nesting and repeated
measures with random-effects terms. Estimates of the asso-
ciation for each selected predictor variable were adjusted, in
turn, for the mean-centered values of a given set of covari-
ates. Based on traditional theory,’ these covariates included
need (baseline QIDS-SR , age), predisposing (graduated
high school, Hispanic, African American, sex), and enabling
(married, enrolled in private health insurance plan, and em-
ployed) variables. An additional covariate was added: the
order of the call. To account for complex error distributions,
significance tests were based on robust estimates of standard

€rrors.

RESULTS

Sample Features

STAR*D enrolled 4041 subjects, of whom 94% (n = 3789)
completed an IVR use-of-care script, making 9864 calls, or 2.6
calls per patient (SD = 1.7, range = 1-8) (Table 1). Among

M Table 1. Number of IVR Calls per Patient When the
Use-of-Care Script Ran?
Number (%) of Patients
3789 (100.0)
1 1468 (38.7)
738 (19.5)
465 (12.3)
(9.4)
501 (13.2)
226 (6.0)
32(0.8)
8 1(0.0)

Number of Calls

1 or more

~N oo o AN
w
[6)]
[e¢]

IVR indicates interactive voice response.

aA completed use-of-care IVR call was a scheduled call that had
been initiated by the respondent, the scripted use-of-care questions
were asked, and the respondent provided answers to all use-of-care
questions.

the 3789 subjects who completed the script, 17% (655 of
3789) were African American (excluding Hispanic black);
12% (464 of 3784) were Hispanic; 63% (2377 of 3788) were
female; 34% (1270 of 3785) were married; 57% (2157 of
3784) were employed; 88% (3315 of 3784) had a high school
diploma, General Educational Development (GED) certifica-
tion, or higher; 12% (458 of 3691) had Medicaid coverage;
and 51% (1911 of 3715) had private health insurance. The
mean age was 41.2 years (SD = 13.2 years).

Inconsistent Responses

Use-of-care information obtained from IVR calls is sum-
marized in Table 2. All patients reported using depression-
related care on at least 1 call. For all calls activating the
use-of-care script, 50% (4921 of 9864) reported depression-
related care, 36% (3545 of 9864) reported general medical
care, 12% (1137 of 9864) reported other psychiatric care, 2%
(166 of 9864) reported an inpatient stay for depression, and
3% (311 of 9864) reported an inpatient stay for general medi-
cal purposes.

Table 2 also lists by setting the number of sites, subjects,
and IVR calls that contained inconsistent use-of-care respons-
es. There were 1069 instances of an inconsistent response,
among 944 of 9864 (10%) IVR calls, from 778 of 3789 (21%)
participants, at 39 of 41 (95%) study sites. By comparison,
14% (537 of 3745) of patients gave inconsistent employment
and earnings responses.

Among the 944 calls with at least 1 inconsistent use-of-
care response, 832 (88%) involved only 1 response, 99 (10%)
involved 2 responses, and 13 (1%) involved 3 inconsistent
responses during the same call. Among the 778 participants
who gave inconsistent responses, 648 (83%) made 1 call, 99
(13%) made 2 calls, 26 (3%) made 3 calls, and 5 (1%) made 4
or more calls involving at least 1 inconsistent response.

Adjusted odds ratios for predictors of inconsistent response
by IVR call are listed in Table 3. The likelihood of making an
inconsistent response tended to decline as patients gained ex-
perience with [VR calling. Whether this trend reflects patient
learning or sample selection biases cannot be determined. Pa-
tients who consented to release their medical records to study
investigators were slightly less likely to provide inconsistent
responses, though the effect was not statistically significant.
Patients providing inconsistent employment and earnings
data were neither more nor less likely to provide inconsistent
use-of-care responses on their IVR calls.

There were no significant associations between treatment
outcomes (response or remission) and the likelihood of giving
inconsistent use-of-care responses. However, patients were
actually less likely to give inconsistent responses when they

reported more severe baseline depressive symptoms or poorer
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Voice Response System: STAR*D

M Table 2. Number of Completed IVR Calls by Setting, Disorder, and Consistency Status?

Call Characteristics All Settings
Total
Subjects 3789
Calls 9864
By disorder

Depression-related calls® 4921 (50%)

Mean + SD volume per call®

Other-psychiatric calls® 1137 (12%)
Mean + SD volume per call®

General-medical calls® 3545 (36%)
Mean + SD volume per call®

With inconsistent response
Sitesd 39 (95%)
Subjects® 778 (21%)
Calls? 944 (10%)

Outpatient Care

Emergency Room Inpatient Care

3163 1154 538
6771 1453 634
4729 (48%) 446 (5%) 166 (2%)
41+438 14 £19 5.2 == 5,0
1048 (11 %) 132 (1%) 42 (0%)
32+53 1.6/ 0.9 6.4 +75
3280 (33%) 937 (9%) 311 (3%)
3.0+38 17+15 5.6 +9.1
39 (95%) 35 (85%) 33 (89%)
575 (18%) 221 (19%) 149 (28%)
684 (10%) 226 (16%) 159 (25%)

IVR indicates interactive voice response; STAR*D, Sequenced Treatment Alternatives to Relieve Depression.

2VR completed calls were initiated by respondents who completed the utilization of care questions.

bNumber of completed calls reporting service use (percentage of total completed calls).

®Mean volume per IVR call expressed in terms of visits (outpatient care, emergency room) or days (inpatient care) when nonzero use was indicated.
dNumber of sites, number of subjects, and number of completed IVR calls with at least 1 inconsistent use-of-care response (percentage of total by
treatment setting). There were 41 STAR*D sites. An inconsistent response occurred when the patient reported zero volume after indicating some

care had been received, by service category.

mental functioning. On the other hand, patients with worse
physical functioning were more likely to provide inconsis-
tent responses. The different roles for mental versus physi-
cal health on response consistencies suggest that psychiatric
symptoms may be motivating respondents to complete study
surveys accurately, whereas poor physical functioning may be
related to the capacity of patients to respond.

Patient income, employment, insurance status, and health
attitudes were not related to response consistency. On the
other hand, respondents who were older, female, Hispanic,
African American, less educated, or married were more likely
to make inconsistent choices on any given IVR call than

their counterparts.

Reliability

Interactive voice response reporting biases for outpa-
tient depression-related care were determined by subtracting
counts computed with IVR responses from counts based on
medical records. Estimates were taken from 6858 complete
and consistent IVR calls representing 2677 participants
for whom medical records were available at 39 clinic sites.
Opverall, IVR responses underreported depression-related
treatment visits by 19.2%: 2.1 visits with IVR versus 2.6 vis-
its with the medical record (A = —0.50 visits + .045; 95%
confidence interval [CI], —0.59, —0.42; ¢t = 11.14; df = 6857,

P <.001) with an intraclass correlation of 0.49, based on a
2-way mixed-effects model. Adjusting for core factors and fa-
cility nesting, IVR underreporting bias was 34.2% (adjusted
A = —0.89 visits + 0.12; 95% CI, =0.66, —1.13; ¢t = 7.52; df =
2566; P <.001). Computing total visits across all IVR calls,
respondents understated visits compared with provider re-
cords by 19.2%: 5.31 visits with IVR versus 6.60 visits with
the medical record (A = —1.29 visits + 0.14; 95% CI, -1.57,
-1.02; t = 9.27; df = 2676; P <.001), with an intraclass cor-
relation of 0.68.

Selected predictors of IVR reporting biases are listed in
Table 4. A positive effect means the predictor was associated
with less bias because counts of outpatient visits computed from
IVR responses understated counts computed from medical
records. Conversely, negative effects reflect greater disparities
in visit counts between survey responses and medical records.

Interactive voice response biases tended to get worse for
patients who used more care (based on medical records),
made inconsistent responses on other IVR calls, had less se-
vere baseline symptoms for depression, were uninsured, and
were not on sick leave. On the other hand, there was no ev-
idence that reporting biases were associated with treatment
outcomes or patient demographic characteristics, income,
employment status, or attitudes about care. Overall, these
data suggest patients may be more careful when responding
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Ml Table 3. Adjusted® Association Between Selected Predictors of Inconsistent Responses® to Use-of-Care
Questions for Completed IVR Calls®

Predictor Odds Ratio (95% ClI) Wald t P

Administrative status

Order of IVR call 0.64 (0.56, 0.74) 6.37 <.001
Order of IVR call—squared 1.06 (1.04, 1.09) 4.89 <.001
Medical record release signed 0.86 (0.71, 1.05) 1.44 15
Inconsistent earnings response 1.01 (0.80, 1.26) 0.05 .96
Level 1 outcome
QIDS-SR, response® 1.13 (0.95, 1.35) 1.36 A7
QIDS-SR,, remission® 1.05 (0.87, 1.27) 0.49 .62
HRSD, remissionf 1.06 (0.88, 1.27) 0.60 .55
Health status
Baseline QIDS-SR, 0.98 (0.97, 0.99) 2.92 .004
Family history of depression 1.02 (0.90, 1.16) 0.38 .70
Mental functioning: 10-point difference 1.23 (1.13, 1.34) 4.77 <.001
Physical functioning: 10-point difference 0.88 (0.83, 0.94) 4.06 <.001
On sick leave from work 0.94 (0.75, 1.17) 0.84 40
Income/earnings
Household income: $10k difference 0.95 (0.63, 1.42) 0.25 .80
Earned income: $10k difference 0.93 (0.60, 1.44) 0.32 .75
Employment status 0.89 (0.77,1.02) 1.66 .097
Volunteer status 1.02 (0.85, 1.22) 0.19 .85
Insurance status
Medicaid 1.13 (0.94, 1.36) 1.27 21
Private insurance 0.99 (0.82, 1.20) 0.09 .95
Perception/attitudes
Care helpful in decision-making? 0.92 (0.72, 1.17) 0.66 .51
Care helpful to enjoy things? 1.02 (0.79, 1.33) 0.18 .86
Family helpful® 1.07 (0.93, 1.23) 0.90 .37
Demographic characteristics
Age:10-y difference 1.20 (1.13, 1.26) 6.59 <.001
Male 0.79 (0.69, 0.90) 3.49 .001
Hispanic 1.24 (1.01, 1.53) 2.08 .037
African American 1.85 (1.59, 2.16) 794 <.001
High school graduate or higher 0.54 (0.40, 0.71) 4.28 <.001
Student status 0.92 (0.73, 1.16) 0.71 48
Married 1.15 (1.03, 1.28) 2.48 .013
Living with spouse 1.13 (0.86, 1.50) 0.87 .39
Household size 1.01 (0.98, 1.03) 0.60 .55
Lived at residence >10-y 1.15(0.92, 1.44) 1.23 22

Cl indicates confidence interval; HRSD,,, 17-item Hamilton Rating Scale for Depression; IVR, interactive voice response; QIDS-SR,, 16-item Quick

Inventory of Depressive Symptomatology.

2Estimates were adjusted for covariates: patient age, Hispanic and African American status (patients could indicate both), sex, marital status
(married vs not married for all reasons), education (high school graduate or higher vs less than high school graduate), private insurance status
(yes/no), paid employment (full or part time vs unemployed for all reasons), baseline QIDS-SR score, and order of IVR call where 1 indicates the
first completed call, 2 indicates the second completed call, and so forth. If the selected predictor also was a covariate, the term was entered only

once in the final model.

bAn inconsistent IVR response to a particular service category occurred when the respondent reported zero volume to that service category after
answering “yes"” to a prior question indicating some care in that service category had been received.
®For 9864 IVR calls initiated by 3789 patients who completed the utilization-of-care questions.

Symptom response defined by at least a 50% reduction in baseline scores on the QIDS-SR, .—self-report at exit.

¢Symptom remission defined by a score of 5 or lower on the QIDS-SR, —self-report at exit.
Symptom remission defined by a score of 7 or lower on the HRSD, at exit.
9Patients strongly agree or agree (rather than neutral, disagree, or strongly disagree) that if they get the help they need from a doctor, they will be
better able to make important decisions affecting life, or they will be better able to enjoy things.
hpatients find the impact of family and friends on their health condition to be very helpful, moderately helpful, or minimally helpful (rather than

neutral, minimally, moderately more, or much more difficult).
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Voice Response System: STAR*D

H Table 4. Adjusted?® Predictors of Reporting Biases® Comparing 90-Day Depression-Related Outpatient Visits
Reported on an IVR Call°With Provider Records

95% Confidence

Predictor Bias in Visits Interval t Statistic P
Administrative status
Order of IVR call -1.04 -1.36, -0.72 6.44 <.001
Order of IVR call—squared 0.21 0.16, 0.25 9.27 <.001
Recorded number of visits -0.51 —-0.65, -0.36 6.89 <.001
Recorded number of visits—squared 0.00 —-0.01, 0.01 -0.14 .89
Inconsistent use response -0.20 -0.37 -0.03 2.28 .023
Inconsistent earnings response -0.14 -0.41,0.14 0.97 .34
Level 1 outcome
QIDS-SR,, response? -0.08 -0.32,0.15 0.67 .50
QIDS-SR,, remission® —-0.06 -0.26, 0.14 0.62 .54
HRSD,, remissionf -0.07 -0.25, 0.11 0.78 44
Health status
Baseline QIDS-SR, 0.04 0.02, 0.06 4.28 <.001
Family history of depression 0.05 -0.13, 0.22 0.53 1599
Mental functioning: 10-point difference -0.06 -0.19, 0.07 0.91 .365
Physical functioning: 10-point difference -0.09 -0.21, 0.03 1.41 .168
On sick leave from work 0.52 0.22, 0.82 3.37 .001
Income/earnings
Household income: $10k difference 0.27 -0.18, 0.73 1.17 24
Earned income: $10k difference 0.06 -0.29, 0.42 0.35 73
Employment status -0.20 —-0.43, 0.02 179 .073
Volunteer status 0.00 -0.24, 0.23 .03 .98
Insurance status
Medicaid -0.07 -0.30, 0.16 0.63 53
Private insurance 0.36 0.17,0.56 3.59 .001
Perception/attitudes
Care helpful in decision-making? -0.15 -0.50, 0.21 0.812 42
Care helpful to enjoy things? -0.19 -0.61, 0.23 0.878 .38
Family helpful® 0.04 -0.15, 0.23 0.407 .68
Demographic characteristics
Age: 10-y difference 0.01 -0.08, 0.10 0.24 .81
Male 0.18 —0.04, 0.40 1.59 M
Hispanic -0.20 -0.46, 0.06 1.49 14
African American 0.13 —0.23, 0.50 0.72 47
High school graduate or higher -0.04 -0.39, 0.30 0.25 .81
Student 0.15 —0.07, 0.37 1.34 18
Married -0.02 -0.20, 0.17 -0.16 .87
Living with spouse -0.20 -0.50, 0.10 1.28 .20
Household size -0.02 -0.07 0.03 0.67 51
Lived at residence >10-y -0.12 -0.37,0.13 0.93 855

HRSD,, indicates 17-item Hamilton Rating Scale for Depression; IVR, interactive voice response; QIDS-SR,, 16-item Quick Inventory of Depressive
Symptomatology.

8Estimates were adjusted for covariates: patient age, Hispanic and African American status (patients could indicate both), sex, marital status (married vs
not married for all reasons), education (high school graduate or higher vs less than high school graduate), private insurance status (yes/no), paid employ-
ment (full or part time vs unemployed for all reasons), baseline QIDS-SR ; score, and order of IVR call where 1 indicates the first completed call,

2 indicates the second completed call, and so forth. If the selected predictor also was a covariate, the term was entered only once in the final model.
bEor 6858 IVR calls among 2677 consenting patients for whom records were available at 39 sites. Reporting bias equals the number of depression-
related visits computed from IVR responses minus visits computed from medical records for the same 3-month reporting period. Because patients

on average underreported visits, a positive coefficient reflects less disparity, whereas a negative coefficient reflects greater disparity between IVR
responses and medical records.

°IVR calls were initiated by respondents who were asked and who completed the scripted utilization-of-care questions.

dSymptom response defined by at least a 50% reduction in baseline scores on the QIDS-SR, —self-report at exit.

eSymptom remission defined by achieving a score of 5 or lower on the QIDS-SR, —self-report at exit.

fSymp'[om remission defined by a score of 7 or lower on the HRSD , at exit.

9Patients strongly agree or agree (rather than neutral, disagree, or strongly disagree) that if they get the help they need from a doctor, they will be better
able to make important decisions affecting life, or they will be better able to enjoy things.

hpatients find the impact of family and friends on their health condition to be very helpful, moderately helpful, or minimally helpful (rather than neutral,
minimally, moderately more, or much more difficult).
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Take-Away Points

The feasibility of interactive voice response (IVR) systems to collect use-of-care data was
assessed in a large clinical trial (STAR*D) involving 41 clinics and 4041 patients with major

depression.

B Moderate intraclass correlation and underreporting biases were found when patient responses

were compared with medical records.

B Reporting biases varied with baseline symptoms and IVR experience, but not treatment

outcomes, demographic characteristics, or care attitudes.

B Clinical managers should use IVR systems to collect service histories only after patients are

properly trained and responses monitored for consistency.

to survey questions when they have more severe symptoms.
However, the positive association between giving inconsis-
tent responses and reporting biases suggests these problems
are related. Finally, IVR biases diminished with experience
(IVR call order), but only after the third call. In fact, under-
reporting bias got worse between the first and second call.

DISCUSSION

Patients often seek care from diverse, off-network, and
out-of-plan healthcare providers. Such information is im-
portant to clinicians preparing treatment plans, administra-
tors monitoring healthcare costs, and scientific investigators
conducting cost-outcome studies. However, access to off-plan
medical records is complicated by HIPAA regulations and
patients who often refuse to grant access to such records.!
For STAR*D, 94% of study enrollees (3789 of 4041) com-
pleted a use-of-care IVR call, while 77% (3116 of 4041)
granted access, with only 66% (2677 of 4041) actually releas-
ing records. In many cases, patient self-reports may be the
only practical source of information decision makers have to
determine use from all of the patient’s care providers.

This study evaluated a computer-scripted, IVR-formatted
survey, the UAC-IVR, designed to collect self-reported use of
health services. When compared with actual medical records,
IVR responses tended to underreport depression-related outpa-
tient visits by 20%, but with moderate agreement at 0.68 in-
traclass correlation. These findings, however, are comparable
to other means of collecting self-reported health data, such as
Van den Brink et al’'s weekly/monthly diaries for healthcare
products (r = 0.38 to 0.75)°!; Ritter et al’s mailed questionnaire
and 6-month reporting period for outpatient (r = 0.64), emer-
gency room (r = 0.60), and inpatient care (r = 0.74)%*; Raina et
al’s telephone survey of seniors covering a 1-year observation
interval for hospital care (intraclass correlation coefficient
[ICC] = 0.50) and outpatient services (ICC = 0.25-0.41)%;
and face-to-face structured interviews of veterans with mood
disorders measuring outpatient encounters within 90-day in-

tervals (ICC = 0.74).}

Underreporting  biases present
problems for clinicians evaluating
the service histories of individual
patients. However, these biases are
stable across demographic (sex,
race, ethnicity) and patient out-
come groups where plan adminis-
trators may use IVR data to make
between-group comparisons. That
is, differences between groups will be
unbiased whenever the under-report-
ing biases in each group cancelled out in the difference. Our
findings contrast with those of Wallihan et al, who found that
African Americans were more likely to understate ambulatory
care visits during telephone surveys over a 1-year period,* but
parallel those of Rozario et al, who found no racial effects.>

Response inconsistencies did vary by demographic charac-
teristics. For instance, men made fewer inconsistent responses
than women. This finding is consistent with the observations
of Ritter et al,’> Raina et al,”> Wallihan et al,** and Rozario
et al,” who found, with smaller sample sizes, that men had
numerically but not statistically fewer discrepancies than
women.

Patients who presented with more severe depressive symp-
toms also made fewer inconsistent responses and had fewer
reporting biases. These findings are consistent with those of
Raina et al,”> who found smaller reporting biases when pa-
tients claimed poorer baseline health status. Small reporting
biases leads to speculation that sicker patients, presumably in
search of symptom relief, may have been better motivated to
provide more accurate information.

There are several limitations to the study. The reliability of
self-reported use of care was based on data from 2677 partici-
pants (from among the original 3789 patients who completed
at least 1 use-of-care IVR call) who signed releases and from
whom medical records were obtained. Differences between
these samples are described elsewhere.! On the other hand,
our estimates may hold external validity because patients were
drawn from diverse clinical settings across the United States.
Response inconsistencies may not necessarily reflect bad data,
as patients may have reported zero volume in order to correct
a prior “yes” response. Response biases were computed only
for depression-related outpatient visits. Finally, this study
compared responses from only 1 survey mode: IVR. Reporting
differences have been observed between mail and Web-based
surveys versus phone® and IVR systems.

Decision makers planning to use IVR systems to collect
information on patient service histories should consider the
following. First, IVR systems should be designed to alert pa-

tients whenever their responses are inconsistent and allow
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them to make corrections. The IVR systems also should
record each occurrence, as inconsistent responses are re-
lated to reporting biases and may be symptomatic of other
reporting problems. Second, response consistency improved
and reporting errors eventually diminished as responders
gained experience. Thus, several practice runs with feed-
back are highly recommended before using IVR data for
decision-making purposes. Third, for accurate information,
responders should be given reminders that the information
being collected over the IVR call is important. Finally, [IVR
reporting errors must be weighted against inaccessible medi-
cal records, data collection efficiency, flexible response times
for responders, and biased samples when plan enrollees are
excluded from analyses because they were unwilling to share

off-plan medical records.
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