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An Experimental
Comparison of Telephone
and Personal Health
Interview Surveys

by Owen T. Thornberry, Jr., Ph.D., Division of Health
Interview Statistics

Introduction

The primary mission of the National Center for Health
Statistics (NCHS) is the collection and dissemination of data
relating to the health of the population of the United States.
The probability sample survey based on face-to-face interviews,
such as the National Health Interview Survey (NHIS), repre-
sents one of the mechanisms for carrying out this mission. In
addition, as provided in the National Health Survey Act of
1956, NCHS conducts a continuing program of research on
survey methods and techniques aimed at evaluating current
procedures and investigating new techniques of data collection.

This report provides a description of one of those research
efforts. Specifically, it contains a methodological evaluation of
random-digit-dialed (RDD) sampling and telephone data col-
lection procedures as mechanisms for the collection of health
interview data from households. Although earlier research sug-
gests that telephone surveys may produce data generally com-
parable to face-to-face surveys, many questions remain about
method effects and error structures in telephone surveys. Analy-
sis of the method appears to offer opportunity for more com-
prehensive analysis of components of total survey error and for
research in the development of procedures to reduce error, The
present study was directed toward these goals.

Telephone survey methodology—NCHS
interest and concern

The interest of NCHS in telephone surveys began in 1977
when the director of NCHS established a committee to assess
and document the potential applicability of this methodology to
the data collection needs of NCHS. This interest was motivated
by a number of factors. One factor was the potential for reduc-
tion in the costs of NCHS surveys. RDD sampling and telephone
interview procedures are less costly than area sampling and
personal interview procedures. Another factor was the poten-
tial for improvements in efficiency and data quality through the
flexibility and quality control that a centralized telephone data
collection system offered. Also of interest was the opportunity
for expansion of NCHS methodological research capability,
including question design and pretesting of supplements to
NHIS. A fully developed computer-assisted telephone inter-

view (CATTI) system would enhance the ability of NCHS to
provide rapid collection and reporting of data on topics of im-
mediate interest within the U.S. Public Health Service. In ad-
dition, the telephone methodology could facilitate greater re-
sponsiveness to data needs of State and local health agencies
and other demands for data on small areas, enhancing the
NCHS program of technical assistance. Finally, telephone
survey methodology offered the opportunity for the develop-
ment of an in-house data collection system within NCHS.

There was, therefore, consensus within NCHS that tele-
phone survey methodology had the potential for expanding the
scope and increasing the timeliness and efficiency of NCHS
data systems, without a reduction in quality and at a cost below
that of the personal interview. It was recognized that considera-
ble methodological research and developmental work would be
required to realize this potential. There had been few studies
designed specifically to compare telephone and personal inter-
views and because of differences in designs and findings of the
previous research, few generalizations could be made about the
relative merits of the two approaches. Further, although there
had been a significant amount of research on the personal inter-
view, very little was known about the interactive process of the
telephone interview.

Because telephone interview methodology (especially RDD
sampling, CAT]I, and interviewing techniques) was less devel-
oped than personal interview methodology, there were some
basic concerns about the applicability of the telephone mode of
data collection to the needs of NCHS. For example, there was
some concern as to whether it was possible to conduct a com-
plex survey, such as NHIS, using the telephone. NHIS in-
volves a complex area probability sample, offering presumably
complete coverage of the civilian noninstitutionalized popula-
tion, although perhaps 2—3 percent of households are missed.
The household interviews are conducted face-to-face by experi-
enced interviewers employed by the U.S. Bureau of the Cen-
sus. Households are mailed materials explaining the survey
and requesting cooperation prior to contact by an interviewer.
All adult household members at home at the time of the inter-
view are asked to respond for themselves. The core question-
naire, which takes on the average about one-half hour to ad-
minister, is a detailed and lengthy instrument with complex



skip patterns. Visual aids are used with some questions. Re-
sponse rates of approximately 96 percent are obtained.

Many NCHS concerns about telephone methodology re-
lated to the general areas of coverage, response, and quality of
data. Telephone coverage of households in the United States is
5-7 percent lower than coverage by area probability methods.
In addition, past research suggested that response rates for
telephone surveys would be somewhat lower than those for
comparable face-to-face surveys. Persons contacted by telephone
may find it easier to refuse to participate than those contacted
in person, Further, in RDD surveys there is no opportunity to
provide a household with introductory materials prior to first
contact by telephone. A lengthy interview, such as NHIS,
might have an additional negative effect on telephone response
rates. There also was the concern that respondent answers ob-
tained by telephone would differ significantly from those ob-
tained in face-to-face interviews. Respondents might not treat
the interview in a serious manner and thus would not have a
strong commitment to accurate reporting. Differences in report-
ing were possible on items using visual aids in the personal in~
terview, on items requiring interviewer explanation, and on
questions of a sensitive nature. Other issues of concern related
to the cost efficiency of the telephone approach and the use of
CATI with a complex questionnaire.

Summary of research design

In 1979, NCHS contracted with the Survey Research
Center (SRC) of the University of Michigan to assist in (1)
development of a research program to assess telephone survey
methodology and (2) design and implementation of an initial
research project that would address several methodological
issues of telephone surveys and include a comparison of data
obtained by the telephone interview and the face-to-face NHIS.
A structure for these activities focused on various components
of total survey error, with attempts to quantify as many of these
errors as possible for the telephone data collection.

The overall objective was to assess the strengths, weak-
nesses, and limitations of the telephone methodology-in order
for NCHS to appropriately fit the telephone approach into its
program of data collection (both as an independent mode of
data collection and as a methodology to complement and sup-
plement the personal interview). A primary goal was to deter-
mine whether the telephone approach resulted in data on health
variables that were comparable to those obtained in the face-
to-face NHIS. This question was addressed by a comparison
of the NHIS data with data from the telephone approach. In
addition, the NHIS data served as a basis of comparison for
various experimental manipulations within the telephone mode.
Although NHIS did not formally define the standard, it did
provide a reference point to compare experimental findings.

The experimental manipulations (respondent rules, inter-
viewing techniques, paper-and-pencil versus computer-assisted
interviews, and so forth) were designed to take into account
some of the major factors that may produce, or may be related
to, differences between the modes. A first objective was to de-
scribe any differences between personal (face-to-face) and tele-
phone interviews; a second objective was to describe the dif-

ferences across particular telephone survey designs. A variety
of comparisons between face-to-face and telephone methods in
the experimental telephone treatments was specifically chosen
to summarize some major sources of potential differences be-
tween personal and telephone interviews, Of course, the various
experimental approaches provide valuable information on the
telephone method itself by identifying the most appropriate
techniques.

In summary, the research conducted for NCHS by the
SRC had three primary purposes: First, to compare and evalu-
ate face-to-face and telephone interview methods for collecting
data in NHIS; second, to conduct a number of methodological
experiments specific to a national RDD telephone survey; and,
third, to examine selected components of error in telephone
surveys.

In the fourth quarter of 1979, SRC conducted a national
probability RDD telephone survey of persons 17 years and
over, using a modified NHIS questionnaire. At the same time,
the U.S. Bureau of the Census was conducting the ongoing
NHIS. The SRC Telephone Survey and the face-to-face NHIS
yielded data on 8,200 and 19,800 persons 17 years and over,
respectively.

The research design for the SRC Telephone Survey in-
cluded the random assignment of sample telephone numbers to
a set of treatments, resulting in three experimental groups:

1. Experimental interviewing procedures—Families were
assigned to one of two interviewing methods. The control
version specified a behavior on the part of the interviewer
that was similar to that of the U.S. Bureau of the Census
interviewers. The experimental version used explicit in-
structions and feedback to the respondent written into the
questionnaire and also sought a commitment from the re-
spondent to answer carefully and honestly.

2. Respondent rules—Two alternative respondent rules were
used. In the knowledgeable adulr half-sample, an adult
judged as capable of answering the health questions re-
sponded for all adults in the family. In the random respond-
ent sample, one person 17 years and over was randomly
selected to respond for all adults in the family.

3. Computer-assisted telephone interviewing (CATI)—Ran-
dom half-samples of telephone numbers were assigned to
either a CATI or paper-and-pencil version of the ques-
tionnaire,

Summary of major findings

This section provides a brief overview of the major find-
ings of the research. The relevant chapters of this report may
be consulted for a more comprehensive discussion of findings.
In particular, an understanding of the strengths and limitations
of the research design, as detailed in chapter I, is essential to
interpretation of the telephone interview and personal inter-
view comparisons.

Differences between telephone and personal
interview data

A major component of this research was a comparison of
data obtained by the personal (face-to-face) interview using



area probability sampling in NHIS with data obtained by the
telephone interview using RDD sampling in the SRC Telephone
Survey.

The overall response rate for the SRC Telephone Survey
was 80 percent; the NHIS response rate was approximately 96
percent, This difference is one of the most evident differences
between the two modes and deserves comment. The telephone
response rate is consistent with that achieved in many personal
interview surveys conducted by survey organizations other
than the U.S. Bureau of the Census, and is a higher rate than
that obtained by most telephone surveys. The higher than usual
telephone response may be attributable to a variety of charac-
teristics of the project—the legitimacy of the U.S. Public Health
Service as the sponsor, the topic of health events, the lengthy
training of the interviewers, continual monitoring, and high
morale of the staff,

The telephone survey response rate was not constant over
all subgroups of the sample. Relatively lower response rates
were obtained for the poorly educated, young adults, and the
elderly. The lack of cooperation among the last group should
cause some concern for health researchers because of the nega-
tive correlation of age with health status.

Much smaller differences in general were found on the re-
sponses to specific survey questions in the two modes, and the
findings were contrary to what was expected based on previous
research. There was consistently higher reporting of health
events among the telephone respondents than among the face-
to-face respondents. That is, the majority of measures in-
dicated more reporting of health events for the SRC telephone
respondents than for the NHIS respondents. Additional anal-
yses were performed to determine if subgroups of the popula-
tion exhibited variation in the differences between modes and
to search for other interactions in mode effects. However, it
was found that higher levels of reporting among telephone re-
spondents appeared within all age, sex, and education groups.

As with most studies comparing modes of data collection,
this research was not able to measure a pure effect of mode, but
confounded differences in interviewing staffs, questionnaire
form, and nonresponse errors with differential response errors.
However, it is worth noting that although there was generally
more reporting of health events in the telephone survey, the
magnitude of differences between the two modes was generally
small, In any case, the findings suggest that the initial NCHS
concerns about major differences in data quality between the
ongoing NHIS and a telephone NHIS were largely unfounded.

The experimental interviewing techniques

Sample cases in the SRC Telephone Survey were ran-
domly assigned to one of two interviewing treatments. The
control procedure was an attempt to approximate an NHIS in-
terview as conducted by the U.S. Bureau of the Census, that is,
to use the same interviewer behavior as in the personal inter-
view. This approach restricted the interviewer to asking ques-
tions as worded in the questionnaire and to using specified
probes and introductory statements. For comparison to the
control procedure, an experimental treatment was adminis-
tered to the other half of the telephone sample. This procedure,
developed by SRC in previous research, incorporated commit-

ment, instruction, and feedback techniques in the question-
naire. The commitment technique involved verbal agreement
by the respondent to give accurate and complete information.
Instructions were in the form of statements in the questionnaire
at various points for the interviewer to read (for example,
“This is sometimes hard to remember, so please take your
time.”). Feedback was both positive (I see, this is the kind of
exact answer we need.”) and negative (“You answered that
quickly. Are there any days you might have overlooked?”).

For almost all health events, there were higher levels of
reporting for the experimental group than for the control group.
To search for interaction effects in the experimental inter-
viewing methods, further analysis was performed on demo-
graphic subgroups differing in age, sex, or education. In general,
the effects of the experimental treatment were not eliminated
when controls for respondent characteristics were applied. The
experimental techniques appeared to facilitate increased report-~
ing on health variables in this study.

The effects of respondent rules on health
survey reports

Two respondent rules were used in the SRC Telephone
Survey to facilitate comparison of responses based on self-
reporting and proxy reporting. Interviews in half the sampled
households were conducted with a knowledgeable adult re-
spondent, often an adult who answered the telephone. The
other half of the interviews were conducted with a randomly
chosen adult. In each case, the respondent reported for all
adult family members.

The results of this study were compared with those of a
previous NCHS study designed to measure the effect of proxy
reporting on health statistics in the NHIS. The hypothesis that
maximum self-reporting would yield higher rates of iliness and
medical utilization than the standard NHIS procedures, which
allow proxy reporting, was supported in the earlier NCHS re-
search. Although similar resuits were expected with the present
study, a different pattern of findings emerged. With the random
respondent rule, more health reports were obtained for others
than for the self-respondent. Additional analyses, between and
within the two respondent samples in the telephone survey, did
not alter this finding. Furthermore, even after applying mul-
tivariate models to adjust for nonresponse differences, signifi-
cant proxy effect remained.

This overall tendency toward higher proxy reports runs
directly counter to previous findings about self-reports versus
proxy reports. Although there are several hypotheses that
might explain the effects observed in this study, few are test-
able without validating data.

A comparison of CATI and non-CATI
guestionnaires

The research design for the SRC Telephone Survey also
included the random assignment of half-samples to one of two
methods of administering the questionnaire. Half were assigned
to typical paper-and-pencil questionnaires and half were assigned
to a CATI system. Each interviewer used both of the modes of
asking questions, alternating modes each week.



On most statistics examined in this study, only small dif-
ferences between CATI and paper-and-pencil modes were
found. CATI and non-CATI response rates were identical.
There were also no major differences between the two inter-
viewing procedures on response distributions for health measures.
Finally, an assessment of preferences of the interviewers revealed
no major differences between the two modes.

There were, however, some exceptions to this finding of
equivalence between methods. The average number of minutes
per CATI interview exceeded the average for the non-CATI
interview. With paper questionnaires, interviewers sometimes
begin reading the next question on the page while they record
the answer to the current one; this procedure is not possible on
CATI. The resulting delay and the time required to display the
next question may account for the longer CATI interview
times.

On the other hand, there is evidence that interviewer
variability in the responses tended to be lower in CATT than in
non-CATI responses. In addition, there is evidence of fewer
skip-pattern problems with the CATI responses. These two
findings are indicative of some of the potential benefits of
CATI systems.

Measurement of interviewer errors in the SRC
Telephone Survey

This study used an interpenetrated design for assignments
to interviewers to measure certain components of interviewer
variance present in the data. In addition, a monitoring proce-
dure was constructed in which a supervisor listened to the in-
terview and coded each interviewer behavior according to
whether it conformed to techniques and procedures in which
the interviewers had been trained. This approach permitted in-
vestigation of whether the rules prescribed for interviewer
behavior were related to the magnitude of interviewer contribu-
tion to the variance of the survey statistics; specifically, it per-
mitted an assessment of whether guidelines for interviewer pro-
cedures were closely related to interviewer variance.

Althoug