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FOREWORD

This report is one in a series designed to document the
methodology of the Health Interview Survey (HIS) and to
investigate the quality of HIS statistics. In previously published
reports, the emphasis was on questionnaire development (Series 1,
Number 2) and on sample design (Series A, Number 2). Other
reports (e.g., Series 2, Numbers 6, 7, 18, 28, and others) present
findings of methodological studies that investigated the accuracy
of health data collected in household surveys.

Specifically, this report deals with the quality-control proce-
dures for the data-collection operations of the Survey. It describes
procedures for selecting, training, supervising, and observing
interviews and measuring interviewer performance, and for editing
and coding questionnaires. It also describes the reinterview
program. In this program, a staff of field supervisors and senior
interviewers reinterview subsamples of households in the Survey.
This report presents estimates of nonsampling error based on the
reinterview program and estimates of the interviewer contribution
to nonsampling variance based on results of a special study
designed for this purpose. These statistics have a dual utility. They
are useful in evaluating the quality of HIS data and in improving
the design of the Survey.

Through contractual arrangements with the National Center for
Health Statistics, the Bureau of the Census prepares the sample
and conducts the field collection process of the Health Interview
Survey, and, until 1968, also carried out the data-coding and
initial editing procedures. The particular quality-control proce-
dures described in this report are essentially applications of
methods that are used by the Census Bureau to monitor the field
operations of national household surveys. However, the findings
presented in this report relate only to the Health Interview Survey.

The work for this report was done under a special contract with
the Statistical Research Division, Bureau of the.Census, in close
collaboration with the Office of Statistical Methods and the
Division of Health Interview Statistics.

Elijah L. White
Director
Division of Health Interview Statistics

Monroe G. Sirken
Director
Office of Statistical Methods



SYMBOLS

Data not available .-

Category not applicable

Quantity zero
Quantity more than 0 but less than 0.05----- 0.0

Figure does not meet standards of
reliability or precision *
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QUALITY CONTROL AND MEASUREMENT
OF NONSAMPLING ERROR
IN THE HEALTH INTERVIEW SURVEY

David A.'Koons, Statistical Research Division, U.S. Bureau of the Census

INTRODUCTION

This report presents a summary of procedures
used in the Health Interview Survey (HIS) to
control the quality of the data collection and
data processing operations. It also provides some
results of measurements related to the quality of
HIS statistics.

PURPOSE OF THE HEALTH
INTERVIEW SURVEY

The Health Interview Survey is an integral
part of the program of the National Center for
Health Statistics (NCHS). This program is de-
signed to provide continuing statistical measure-
ments of the extent of disease, disability, and
other health characteristics of the population.

The legislation authorizing the HIS, The
National Health Survey Act,! contains the fol-
lowing provisions:

(b) It is, therefore, the purpose of this Act to provide (1) for
a continuing survey and special studies to secure on a
non-compulsory basis accurate and current statistical infor-
mation on the amount, distribution, and effects of illness and
disability in the United States and the services received for or
because of such conditions: and (2) for studying methods
and survey techniques for securing such statistical informa-
tion, with a view toward their continuing improvement.

This provision for methodological research
has strongly influenced the NCHS program.
Since the HIS began, emphasis has been placed
on improving statistical output rather than on
continuity and comparability of estimates.
Changes to improve the methods and procedures
used in the survey have been made since it began
in 1957.

BRIEF DESCRIPTION OF THE SURVEY

A description of the HIS is necessary to
understand the quality control procedures used
during the collection and processing of data.

The Health Interview Survey uses a question-
naire to obtain information on injuries, acute
illnesses, chronic conditions, impairments, utili-
zation of medical services, and other health
topics, in addition to information about per-
sonal and demographic characteristics. The
findings from the survey are tabulated for the
Nation as a whole and published by NCHS.
Separate reports are issued which cover one or
more of the specific topics.

The population covered by the sample for the
Health Interview Survey is the civilian, noninsti-
tutional population of the United States living at
the time of the interview. Persons in long-stay
hospitals, nursing and convalescent homes, and
so forth are excluded from the universe to be
sampled.

The sampling plan of the survey follows a
multistage probability design which permits a
continuous sampling of the civilian population
of the United States. The first stage of this
design consists of drawing a sample of 357 from
about 1,900 U.S. geographic divisions called
primary sampling units (PSU). A PSU is a
county, a group of contiguous counties, or a
standard metropolitan statistical area (SMSA).

Within PSU’, ultimate stage units called
segments, selected from clusters of 18 neigh-
boring households or addresses, are defined so
that each one contains an average of six house-

holds. (In July 1968, the average segment size



changed from nine to six households.) Two
general types of segments are used: (1) area
segments, which are defined geographically, and
(2) other segments, which are defined from a list
of addresses from the 1960 Decennial Census
and a current Survey of Construction.

Prior to interviewing in area segments, inter-
viewers make a list of the addresses of all
households or dwelling units in the selected
segments.

Wherever possible, the visit of the interviewer
is preceded by a letter from the Director of the
U.S. Bureau of the Census announcing that an
interviewer may be expected to visit and setting
forth the general purposes of the survey. The
confidential treatment that will be accorded any
information given is emphasized.

As a general rule any adult member, 19 years
of age and over, of a family may be interviewed
concerning the characteristics of all the members
of the family. Persons in the housechold who are
not related to the head of the household are
expected to answer all questions about them-
selves. Exceptions are made for persons who are
not competent to answer for themselves. Persons
aged 17-18 may respond for themselves, while
persons under 17 must be responded for by an
adult.

The sample is evenly distributed throughout
the year, so that interviews are conducted in
approximately 800 households each week. Since
household members interviewed each week are a
random sample of the population, samples for
successive weeks can be combined into larger
samples. Thus the design permits both con-
tinuous measurement of characteristics of high
incidence or prevalence in the population and,
through the larger consolidated samples, more
detailed analysis of less common characteristics
and smaller categories. This continuous collec-
tion of information has administrative, opera-
tional, and technical advantages since it permits
field work to be handled by an experienced,
stable staff. In addition, this design eliminates
biases due to the seasonal nature of certain
conditions or the occurrences of short-run
epidemics.

Approximately 100 interviewers, about half
of whom work each week, are used in the HIS.
Each interviewer is assigned an average of three
segments (about 18 households) as a week’s

work. (As of July 1968, an average interviewer
assignment changed from two nine-household
segments to three six-household segments.)

The interviewers, as well as the entire field
staff for the HIS, are employees of the U.S.
Bureau of the Census. Specifications for the
survey are established by the NCHS. In accord-
ance with these specifications, the U.S. Bureau
of the Census selects the sample, conducts the
field interviewing as an agent of the Center, and
checks questionnaire entries. Data preparation,
consisting of the preliminary editing and the
coding of questionnaires, is carried out by the
NCHS. Further editing and preparation of tabu-
lations is done by NCHS wusing electronic
computers. N

The Bureau of the Census has 12 regional
offices located in 12 major cities where super-
visors of the HIS are stationed. Each supervisor
spends a great deal of time visiting the approxi-
mately 30 PSU’s in his region in which the
interviewing is carried out. Since there are three
to four PSU’ per interviewer, many of the
interviewers are also required to do a consider-
able amount of travel.

CONTROL OF THE SURVEY PROCESS

The quality control program for the HIS has
two purposes: to minimize errors in the survey
results and to provide data to evaluate the
extent of bias caused by interviewers and re-
spondents.

Nonsampling errors can occur at any stage of
a survey. They may result from the improper
statement of the objectives, from faulty con-
cepts, or from improper definition of the popu-
lation to be studied. They may arise during the
sample selection, during the conduct of an
interview, or during the processing of the data,
e.g., coding, editing, or tabulating. Both the field
and office quality control programs of the HIS
strive to minimize these errors and to maintain
the quality of the interviewing and of the
editing, coding, and other data-processing
operations.

The quality control activities in the field are
process controls rather than product controls.
That is, very little work in the field is done over
again because it does not meet quality control
standards. To control errors contributed by



interviewers, the program seeks to identify
interviewers whose work is defective in partic-
ular areas so that remedial action can be taken
to improve future work. Such remedial action
generally takes the form of retraining the inter-
viewers on those aspects of the survey in which
their performance was poor. Sometimes, how-
ever, interviewers cannot be helped by retraining
and must be replaced. Some interviewers resign
when they discover through the field quality
control program that their performance is not
up to par. The turnover, including interviewers
whose performance is satisfactory but who
resign for personal and other reasons, is about
15 to 25 persons per year among the approxi-
mately 100 interviewers assigned to the HIS.
However, about 40 percent of the interviewers
have been with the survey for at least 5 years.

MEASUREMENT OF NONSAMPLING ERROR

Nonsampling errors that arise during the
interview may have as their source the respond-
ent, the interviewer, or the questionnaire. They
may result from such causes as respondent
memory lapse, the misunderstanding of a
question, improperly omitted questions, or
incomplete answers.

PART I.

INTRODUCTION

Quality control is commonly achieved by
measuring performance and setting standards.
Mlustrations of performance measures are nonin-
terview rates, item-response rates, editing-failure
rates, and error rates in clerical and card-
punching work. Such measures are frequently
the basis for applying formal quality controls in
the conduct of surveys. These quality controls
are specified in terms of minimum performance
standards that maintain the quality of work in
various operations and thus contribute to the
accuracy of survey results.

This part of the report describes the controls
imposed on the collection and processing of HIS
data. Quality control measures are applied at
five different stages in the HIS: (1) interviewer
selection, (2) training of interviewers, (3) obser-

Two of the many attempts that have been
made to measure the nonsampling error in the
HIS are discussed in this report.

One attempt has been the systematic super-
visory reinterview which consists of reinterviews
conducted by the field supervisory staff and
senior interviewers at a subsample of households
included in the survey. The results of the
reinterview survey are compared on a case-by--
case basis with the results of the original survey.
Data from these comparisons are presented as
net and gross differences. Net differences are
differences between the statistics produced from
regular HIS interviews and the statistics pro-
duced from the reinterviews. Gross differences
are disagreements in individual classifications
made by the interviewers and the reinterviewers.
A more detailed discussion of these measures is
included in this report in the section part II
Response Errors as Determined by a Reinterview
Survey.

Another approach has been an interviewer
variability study in which interviewer assign-
ments were randomized to obtain estimates of
between-interviewer variance. (See Interviewer
Variability Study in this report for a more
detailed discussion.)

CONTROL OF DATA COLLECTION AND DATA PROCESSING

vation of interviewers, (4) supervisory reinter-
view, and (5)editing of the completed
questionnaires.

In the HIS, about 50 percent of the total field
budget goes into quality control. Table 1 pro-
vides a distribution of the costs incurred by
activity for calendar year 1968.

SELECTION AND TRAINING OF
INTERVIEWERS

Selection

HIS interviewers are selected with great care.
Because of the potentially delicate nature of an
HIS interview, candidates must have not only
the necessary qualifications for handling the
interview questionnaire but also unusual tact
and sensitivity.



Table 1. Percent distribution of field costs by detail expense item: Health Interview Survey, 1968

Detail expense item

Total || Salaries | Travel | Other?

Interviewing
Initial training

Reinterview?

All other

Groupandhome training . . . . . . . . .o v v v o v v v ..
Observation . . . . . . .. 0 i it i it e
Officework® . . . . . . . ... . .

100.0 47.6 27.7 24,7

63.3 295 20.8 13.3

............... 4.1 20 0.8 1.2
............... 5.3 2.3 1.7 1.3
............... 8.3 3.3 2,7 2.3
............... 4.4 18 1.2 1.4
............... 12.1 7.5 (%) 4.6
............... 2.2 1.2 0.3 086

!Includes overhead.

%Includes a check for completeness of coverage.
3Includes preparation of reinterview assignments.
4Less than 0.05 percent,

Employment as HIS interviewers is limited to
women. The typical respondent, a housewife, is
generally thought to be more willing to reveal
complete health information to another woman
than to a man. In addition, employment of
women with formal nursing or medical training
as HIS interviewers is discouraged because inter-
viewers with such training may tend to diagnose
or interpret rather than merely record the
information obtained from respondents during
the interview. Interviewers must pass a test that
measures ' reading comprehension, arithmetic
ability, and map-reading ability. An elaborate
program of training and observation early in an
interviewer’s career also appears to aid in the
selection process. The very low level of refusal,
about 1 percent of households contacted, and of
complaints received seems to show that the
interviewers who are finally selected appear to
be doing a good job of gaining public
cooperation.

Initial Training

The initial training consists of five separate
stages: preclassroom training, classroom training,
postclassroom training, on-the-job training, and
editing of questionnaires by the supervisor.

Preclassroom training.—Preclassroom training
is designed to familiarize the new interviewers
with both the purpose, scope, and general uses
of the HIS and the interviewing materials and
the interviewing job.

The usual method of presenting such training
is through self-study materials. The interviewer
is given a self-study package to complete before
reporting for classroom training. The contents
include administrative materials, a copy of the
HIS questionnaire, an interviewer’s manual with
instructions to read certain sections, and copies
of the letters that the respondents receive.
Occasionally, in order to become better
acquainted with the survey, the new interviewer
also spends 1 day observing an experienced
interviewer.

Classroom training and practice interview-
ing.—Classroom training consists of 5 days of
instruction, which covers the interviewer’s
manual, the questionnaire and related forms,
and interviewing techniques. This training is
usually conducted in one of the 12 Census
Regional Offices, permitting the trainee to
become acquainted with some of the regional
office staff members and with general office
procedures.

The classroom portion of the initial training
combines formal classroom training with mock
interviewing. Mock or hypothetical interviews
are created from situations the interviewer may
face. The formal classroom training is primarily
for teaching survey concepts.

Several training techniques besides mock
interviewing are employed in the classroom.
They include lectures by the trainer, reading
portions of the interviewer’s manual, answering
questions, participating in group discussions, and
completing written exercises.



Practice field interviewing gives the trainee a
chance to apply her knowledge of the survey
materials to actual interviewing situations. This
serves to familiarize her as early as possible with
the work she will be doing as well as to stimulate
her learning of the concepts and techniques by
using them under actual conditions.

An observer accompanies the interviewer
during practice interviewing assignments. He
coaches her on how to handle difficult situations
and explains interviewing techniques. During the
interview, the observer does not interrupt the
trainee unless she becomes very confused. It
may occasionally be necessary for the observer
to conduct the first interview so the interviewer
can get an idea of how the interview should be
conducted.

The observer uses an observation report to
record all pertinent details of each interview,
including any errors the interviewer makes.
After they leave the household, the observer
discusses with the interviewer the points that he
has marked on his report and gives her some
hints on how to improve her interviewing
techniques or to solve problems that arose
during the interview. He encourages her to look
up the solutions to problems-in the interviewer’s
manual.

In addition to evaluating the interviewer’s
technical understanding of the rules and defini-
tions that apply to subject matter, the observer
checks the interviewer’s performance in the
following specified areas:

1. Introduction at the doorstep

Use of identification card

Explanation of survey

Getting settled in the household

Interviewer’s ability to maintain a busi-

nesslike but friendly attitude with the

household members

6. Ability to handle unusual or difficult
situations '

7. Adeptness with forms (i.e., following skip
patterns, probing where answer is incom-
plete, asking questions as worded, record-
ing answers as instructed)

8. Dress and posture

o o0 10

Postclassroom training.—Postclassroom train-
ing is designed to familiarize the interviewer

with rules and procedures that, although impor-
tant, are not as frequently used as those covered
during the classroom training.

The first postclassroom assignment is com-
pleted after classroom training and before the
first interviewing assignment. It consists of
reviewing classroom topics, completing a lesson
that describes the persons to be included in the
survey along with a description of housing and
sample units, and reading a discussion of admin-
istrative forms the interviewer will use.

The second postclassroom training assignment
is completed at home by the interviewer
between her first and second interviewing assign-
ments. This assignment is designed to help the
interviewer understand sample unit coverage in
area segments, the use and background of:the
address lists taken from the 1960 Decennial
Census, and the procedures to be followed at
special dwelling places, e.g., motels or convents.

The third postclassroom training assignment is
completed at home by the interviewer imme-
diately before her first listing assignment. A list
of all housing units in each area segment must be
compiled before any addresses can be selected
for interviewing in these segments. The inter-
viewer travels around the segment and records
the addresses or other description of all places
where people live or might live within the
segment.

On-the-job training.—On-the-job training is
conducted by the supervisor-trainer during the
interviewer’s first two interviewing assignments
and her first listing assignment. This type of
training is usually referred to as initial observa-
tion and is discussed more fully in the section
“Observation of Interviewers.”

Edit of questionnaires.~All work of new
interviewers is edited by the field supervisor.
This includes questionnaires for about 70 house-
holds from about four assignments conducted
over an 8-week period. A complete check is
made of the questionnaire, errors are identified
and tallied, and the number and description of
the errors is given to the interviewer.

Continuing Training

Several different kinds of continuing training
are used.



Group training.—Group training is used for
experienced interviewers and normally takes
place twice a year. Interviewers are brought
together in the 12 Regional Office cities. This
provides an opportunity for the widely scattered
interviewers to meet one another, exchange
views, and receive formal training. There is one
session in December or January of each year to
learn the new questionnaire for the next cal-
endar year, and a midyear refresher session
usually held in June or July.

Home study and exercises.—There is a formal
home-study program for which the interviewers
are paid. Home-study assignments, which gener-
ally take an average of 3 hours to complete, are
made four times a year. These assignments cover
various aspects of the interviewer’s job, such as
the order in which the questions should be
asked, when a question is necessary, etc. They
also emphasize the importance of the survey and
of the interviewer’s vital role in its operation.

Feedback of errors.—Supervisors in the
regional offices edit 1 week’s assignment per
interviewer per quarter. Additional editing is
done as needed, i.e., when previous editing
results, observation, or reinterview indicate any
consistent type or pattern of omissions or
inconsistencies. On the average, about one-sixth
of the completed questionnaires are edited each
quarter in the regional offices. Certain categories
of errors are identified and tallied, and the errors
are recorded on forms that are forwarded to the
interviewer immediately upon completion of the
editing. For example, the interviewer may be
required to give an explanation of each error or
to make a written reference to the part of the
interviewer’s manual that describes the correct
procedure.

A second edit is carried out at an early stage
of the data-processing operation in Wash-
ington, D.C. Here the data from all question-
naires are examined. This edit takes place,
however, weeks or even months after the ques-
tionnaires have been filled out by the inter-
viewers. Although the immediate feedback that
is provided by the field edit is lost, the degree of
uniformity in the detection of errors made by
interviewers becomes much greater in the central
office edit. This procedure therefore provides a
better basis for the numerical error scores that

are an important part of each interviewer’s
performance record.

Other training.—Informal training takes place
every time supervisors and interviewers get
together in connection with the quality control
programs discussed in the next two sections.

In addition to formal training and the infor-
mal meetings with supervisors, interviewers are
encouraged to use referral sheets for describing
problems. They can mail these sheets directly to
the regional offices where solutions for their
problems can be quickly determined and mailed
back to them.

OBSERVATION OF INTERVIEWERS

Introduction

An important part of the quality control
program for the HIS is the observation of
interviewers. Either the HIS Program Supervisor,
Alternate Supervisor, or Senior Interviewer
observes in each regional office. An interviewer
is observed in a group of households in her
assignment. The observation program contrib-
utes to on-the-job training as well as evaluation
of the interviewer’s performance. The main
focus of the observation is to see how the
interviewers conduct themselves in obtaining
information in their assigned households. The
type of controls possible through the observa-
tion program depends a great deal on the ability
of the supervisor to detect inadequacies and
correct them. An HIS observation report (appen-
dix V) is used as a guide while observing
interviews. On it are recorded the observer’s
impression of the interviewer’s performance.
Some of the items are entered on a person-by-
person basis, and some relate to the day’s work.
A copy is placed in the interviewer’s perform-
ance file in the regional office, and the original is
sent to the U.S. Bureau of the Census.

Types of Observations

Observations are classed as initial, systematic,
and special needs. Although the same procedure
is followed for all kinds of observations, they
have different purposes.



Initial observations.—The purpose of the ini-
tial observations is to give new interviewers
on-the-job training to correct weaknesses at the
beginning of their interviewing career. Initial
observations are conducted for each new inter-
viewer for 2 full days on her first interviewing
assignment, for 1 full day on her second
interviewing assignment, and for part of a day
on her first listing assignment.

The new interviewer begins her day by
locating the segment in which she will work. The
observer allows the interviewer to find the
segment without guidance, unless she becomes
completely confused in reading the maps. If this
occurs, he assists her in finding the first house-
hold.

On interviewing assignments, the interviewer
introduces herself, and the observer merely
observes unless the interviewer asks for help or
makes errors. If the interviewer is having serious
difficulties, the observer then assists by con-
ducting as much of the interview as needed to
show the interviewer the proper procedures.

At the end of the interview, the observer
reviews with the interviewer any general prob-
lems that have arisen, such as misapplication of
definitions or poor interviewing techniques. He
discusses his notes with her immediately after
leaving the interviewed household and before
going to the next. He also reviews (edits) the
questionnaire for completeness. At the end of
the observation, he may also review the inter-
viewer’s time and mileage records and discuss
any general points he noted for special
attention.

Systematic observations.—Most observations
are regularly scheduled visits by the supervisor.
These are called systematic observations and are
designed to serve three broad purposes: to give
on-the-job training in areas where specific weak-
nesses are observed; to allow each interviewer a
regular opportunity to discuss her work with her
supervisor, to make suggestions, and to com-
municate in general with the regional office; and
to provide information for evaluation of the
overall quality of the interviewing in the HIS.

Systematic observation assignments are made
by the regional offices. One-half of the expe-
rienced interviewers are observed each quarter.
A systematic observation is made of newly
trained interviewers in the quarter following

their initial training. No observation is con-
ducted when assignments are also scheduled for
reinterview.

Before conducting a systematic observation,
the observer reviews records of the interviewer’s

past performance. In addition, he edits recent
examples of her listing of households, reviews
the office copy of the report of her last
observation, and, in general, tries to determine
which points should be observed most closely.

Special-needs observations.—Some inter-
viewers need more contact with their supervisor
than is provided by the systematic observations,
and the regional offices need the flexibility of
being able to give additional training to inter-
viewers when it is needed. Special-needs
observations are used for this additional training.

A special-needs observation is usually made
for an interviewer whose work is rejected in
reinterview. Rejection in reinterview is based on
the number of differences between the original
interviewer’s results and the reinterviewer’s
results. An interviewer’s work is rejected if the
number of differences is in excess of specified
limits given in a table of acceptability. (See the
next section for further discussion of the reinter-
view program.) The specialneeds observation is
scheduled for the interviewer’s first assignment
following the reinterview.

A special-needs observation may also be made
for an interviewer whose work falls below
certain minimum performance standards such as
the following: poor production, e.g., too few
completed interviews per day or too much travel
time; a high noninterview rate; an excessive
number of recording errors and omissions on the
questionnaire filled out by the interviewer; and
poor performance on recent observation.

The purpose of the special-needs observation
is retraining. If, in the judgment of the super-
visor, an interviewer needs retraining after falling
below the minimum standard for some aspect of
her work, an observation is conducted. Some-
times a seemingly poor performance can be
explained, for example, a high noninterview rate
in the summer, and no retraining is necessary.
Except in the case of rejection in reinterview,
the decision to conduct a special-needs observa-
tion is made entirely in the regional offices.

The procedure for the special-needs obser-
vation is the same as that for the systematic



observation, but with special attention given to
the aspect of the interviewer’s work that needs
improvement.

SUPERVISORY REINTERVIEW PROGRAM

Introduction

The major purpose of the program of super-
visory reinterviews is to control quality. The
program provides a process control on the work
of individual interviewers so that interviewers
with high levels of error can be identified and
remedial action taken. The remedial action is
intended to improve the quality of the individ-
ual interviewer’s work through retraining, obser-
vation, and discussion of errors with the inter-
viewer, as necessary. The reinterview also serves
as a periodic check on interviewers to see that
assignments are carried out as instructed.

This process also provides assessments of the
reliability and accuracy of the HIS because the
quality control technique employed in this
program requires that the supervisors fill out
complete questionnaires that can then be
matched with the questionnaires filled out by
the interviewers. Since these questionnaires con-
stitute, by design at least, a probability sample
of all HIS interviews, estimates bearing on the
reliability and accuracy of HIS statistics can be
made.

Sample Design

Reinterview assignments are made on the
basis of interviewer workload, that is, inter-
viewers with larger workloads have more reinter-
views in a given year. A reinterview assignment
consists of one weekly work assignment, and
there is an average of three reinterview assign-
ments per year per interviewer. Originally, one
reinterview assignment was carried out for each
interviewer per quarter. In January 1963, the
program was reduced to three assignments per
year per interviewer. On July 1, 1965, the
selection method was changed to reflect the
variability of interviewer workload.

An additional reinterview assignment is made
for interviewers rejected in the previous quarter.
The number of interviewers for which this is

done is limited to not more than 10 percent of
the total number of interviewers. Reinterview
assignments are evenly divided among the weeks
of the quarter, and there is only one reinterview
assignment in a regional office area in any given
week. A reinterview of 12 of the 18 households
in a typical interview assignment is conducted
with one person reinterviewed in each of the 12
households selected.

The reinterview sample is divided into two
parts. The sample of households selected for
reinterview is subdivided into an 80-percent
subsample and a 20-percent subsample. In the
80-percent subsample of households, the super-
visor carries out a reconciliation of reinterview
results with the results of the original interview.
No reconciliation is carried out for persons in
households designated for the 20-percent sub-
sample. The division of the reinterview sample
into an 80-percent subsample and a 20-percent
subsample began in January 1959. Before that,
reconciliation was carried out for the entire
reinterview sample.

Content of Reinterview

The first part of the reinterview is a coverage
check to see if all household members have been
properly included in the survey. The second part
of the reinterview deals with the reporting of
personal and health characteristics.

In general, the reinterview covers all questions
relating to the reporting of health conditions
and their characteristics originally included in
the first interview. Supplements, such as hospital
insurance, eyeglasses, or hearing aids, are not
usually included in the reinterview.

Field Procedures

At the beginning of each quarter, regional
supervisors are told which weeks will have a
reinterview assignment. One week before inter-
view week, they are told which assignments are
to be reinterviewed and given instructions for
selecting the subsample of households desig-
nated for reinterview and the sample persons
within reinterview households. One person per
household is randomly selected for the part of
the reinterview that covers personal and health
characteristics.



The reinterviewer is instructed not to look at
the original interview results before reinterview.
The HIS reconciliation questionnaire (appen-
dix VI) containing the transcribed information
from the original interview is given to him in a
sealed envelope. He does not open this envelope
until he completes the reinterview.

For the 20-percent subsample of households
for which reconciliation is not carried out, the
original questionnaires are not transcribed. For
these households, the note “Omit Content Rec-
onciliation” is placed on the reconciliation
questionnaire inside a sealed envelope. Thus the
supervisor is not supposed to know in advance
the households where he will not do reconcili-
ation. The data from the 20-percent group are
used to test the extent to which accessibility of
original responses to the reinterviewer has
apparently affected reinterview results.

The reinterview fieldwork includes verifying
the original interviewer’s work in the listing of
addresses in area segments, checking household
composition in the sample households, and
reinterviewing one person in each reinterview
sample household.

The reinterview is scheduled for the week
following the original interview and must be
completed no later than 2 weeks after the date
of the original interview. Since the questions on
the HIS schedule refer to specific time periods,
such as “last week or the week before,” “a year
ago,” and “past 12 months,” the reinterviewer,
in asking these questions, must be certain to get
information for the same time period used by
the original interviewer. In order to do this, the
reinterviewer must specify the exact dates of the
reference period used in the original interview.

The reinterviewer makes a personal visit to
each household selected for reinterview. The
questions relating to coverage of persons within
the household may be asked of any eligible
respondent. For the health information for
adults, the most acceptable respondent is the
person who provided the data in the original
interview. If he is not available, however, the
sample person may be interviewed. (Before July
1, 1965, the only acceptable respondent was the
sample person himself.) Information for children
is obtained from parents or an adult responsible
for the child’s care.

Responses are entered on the reinterview

questionnaire and changes are not made after
this part of the reinterview is completed. (Before
January 1967, supervisors used a special ques-
tionnaire containing only the subjects covered in
the reinterview. Since then supervisors use a
blank HIS questionnaire for recording the rein-
terview results.)

In 80 percent of the reinterviews, differences
in responses from the two interviews are recon-
ciled immediately after completion of the re-
interview. For personal characteristics, the re-
interviewer transcribes the information he has
obtained to the reconciliation questionnaire. He
then compares these answers with the original
responses and reconciles any that are different.
Next, he compares the responses to the health
questions on the reinterview questionnaire with
the reconciliation questionniare, which contains
the information from the original interview. If
the reinterviewer finds that differences exist, he
attempts to determine from the respondent the
proper response and any possible reasons for
differences. The reconciliation questionnaire
provides space for recording reasons given by the
respondent for differences between the original
interview and the reinterview on the reporting of
illnesses and other health conditions and
hospitalizations.

Table 2 shows the number of persons reinter-
viewed in fiscal years 1959 through 1967.

Table 2. Number and percent of persons interviewed and rein-
terviewed: Health Interview Survey, fiscal years 1959-67

Number of | Number of
Fiscal year c_:ompl'e ted c?mple.ted Percent
interviews | reinterviews
{persons) (persons})®

969 ............ 126,841 3,478 2.7
1960 ............ 118,068 3,061 2.6
1961 ............ 112,086 3,206 29
1962 ............ 118,432 2,839 24
1963 ............ 139,055 2,995 22
1964 . ........... 129,801 2,391 1.8
1965 ............ 139,152 2,081 15
1966 ............ 139,486 2,053 15
1967 ............ 133,916 1,933 14

!The decline in the number of completed reinterviews is the
result of a cutback in the reinterview sample size.



Quality Control of Interviewers’ Work

One purpose of the supervisory reinterview
program is quality control. Specifically, the
program is designed to check on coverage and
content errors. Errors in coverage of the popula-
tion can occur because of incorrect listing of
addresses in sample segments, failure to conduct
interviews at the correct addresses, and incorrect
application of definitions of housing unit and
household member. Content errors are errors in
the data obtained by the interviewer concerning
personal and health characteristics of members
of the sample household. Through the recon-
ciliation of original interview and reinterview
results, the supervisor tries to obtain the best
answers to the HIS questions.

A second purpose of the reinterview program,
that of obtaining measures of nonsampling
errors and biases, is discussed in part IT of this
report.

After a reinterview assignment has been com-
pleted, the reinterviewer completes a summary
report of the HIS reinterview (appendix VII)
showing the number of differences for five
categories of the interviewer’s work: listing;
household composition; personal characteristics;
characteristics of conditions and hospitaliza-
tions; and number of conditions, hospitalization,
and injuries. Tolerance limjts are established
for each category. The interviewer’s work is
required to meet the standards for each category
separately. The tolerance limits are listed in a
table of acceptability, which shows for each
category separately the number of differences
that are acceptable for a particular sample size.
Only cases where the respondent was the same
on both interviews are used in the table of
acceptability. The acceptance numbers are set so
that a difference rate at a 5-percent level will be
accepted 95 percent of the time.

An interviewer’s work is rejected if the
number of differences in any classification is in
excess of the numbers given in the table of
acceptability. An analysis of reinterview assign-
ments was carried out for the period July 1,
1962, through June 30, 1967. During this time,
1,564 original interview assignments were re-
interviewed. Rejections were noted in 115
assignments in one or more categories. These
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115 assignments were rejected on the following
grounds:

Category of rejection Number

All categories of rejection . . ............ 139
Listing . . ..ottt i e e et et e 18
Houshold composition . ................... 7
Personal characteristics . .........c000vunnn. 31
Characteristics of conditions and hospitalizations . . . 30
Number of conditions and hospitalizations ....... 53

Of the 115 assignments that were rejected, 95
were rejected on one category, 16 were rejected
on two categories, and 4 were rejected on three
categories. No assignments were rejected on more
than three categories.

Supervisors in the regional offices initiate
retraining, observations, etc. of interviewers
whose work is rejected. A report of actions
taken is made to headquarters in Washing-
ton, D.C. Table 3 presents the actions taken for
those interviewers whose assignments were
rejected in reinterview by reason for rejection
for the period July 1, 1962, through June 30,
1967.

EDITING AND CODING OF
COMPLETED QUESTIONNAIRES

Introduction

When completed assignments are received in
the regional offices from interviewers, the ques-
tionnaires are edited for consistency and com-
pleteness. A systematic edit is carried out for a
specified sample of assignments. The results of
this edit are sent to the interviewers with
identification of errors and specific references to
sections of the interviewer’s manual to review.
Further editing is carried out during coding and
processing operations at headquarters. The
NCHS assumed responsibility for the coding and
data preparation in 1968. A new questionnaire
format and new coding procedures were adopted
at that time. The coding and quality control
procedures described in this report are those
used by the Bureau of the Census before 1963.

About 800 household questionnaires are re-
ceived each week for processing. After the
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Table 3. Percent distribution of actions taken in cases of interviewer rejection by nature of rejection: Heaith Interview Survey,
July 1, 1962-June 30, 1967

Category of rejection

Action taken after rejection Household Personal Health
Listing composition | characteristics Tables conditions
Percent distribution
Totalrejections . . . . . . . it it i e e e e 100.0 100.0 100.0 100.0 100.0
Retrained . . . . . .. it it i it i i ettt e enee 278 14.3 3.2 3.3 3.8
Observed . . ... .. ... ...ttt it 333 14.3 64.5 400 415
Retrainedandobserved . . . . . ... ... ... .0 eeun.. 5.6 14.3 129 30.0 15.1
Errorsdiscussed . . . . . . . . .. it i e e e e e 222 14.3 9.7 3.3 9.4
Resigned . ... ...... ... it nennnan 0.0 0.0 0.0 0.0 19
Dismissed . ... .. L s e e e e s e m e e e, 0.0 0.0 0.0 3.3 5.7
No action necessary? . . . v v v v i s s e e e e e e 0.0 28.6 6.5 10.0 15.1
Actionnotreported . . . . . i .. v e e e e e e, 11.1 14.3 3.2 10.0 7.5

!The supervisor may decide that no actions are necessary if, in his judgment, the differences are due to factors beyond the
control of the interviewer. For example, one confused respondent may contribute all the differences because he misunderstood

guestions,

questionnaires are checked in, they are grouped
into work units of approximately 25 question-
naires each. The questionnaires are assigned in
work units to clerks who check the question-
naires for completeness, assign codes to the
information on the questionnaires, and tran-
scribe all of the information on the question-
naires to punch card transcription sheets. Ques-
tionnaires go- through nonmedical coding and
medical coding operations. Nonmedical coding
assigns codes to the demographic items and
items related to health conditions. Medical
coding, which is a more complicated operation,
assigns detailed diagnostic codes to the illnesses,
injuries, and hospitalizations reported on the
questionnaires. Diagnostic codes are assigned,
with some modification, according to Inter-
national Classification of Diseases (ICD). To
control the level of errors in these coding
operations, specific quality control procedures
are followed. These procedures are discussed in
the section on quality control of clerical coding
operations.

Regional Office Edit

Specifications for carrying out a regional
office edit are sent to each office at the

beginning of a year. These specifications define
the minimum editing that must be done. Addi-
tional editing is carried out on the basis of need,
i.e., if previous edit results, observation results,
or interview results show errors such as omis-
sions and inconsistencies.

The specifications for editing the work of
experienced interviewers generally provide for
more editing at the beginning of the year when
new items are added to the questionnaire. As
interviewers become more experienced with new
items, the amount of editing is-reduced. How-
ever, the first four assignments of new inter-
viewers are always edited.

There are two types of edits performed in the
regional offices, diagnostic and nondiagnostic.
The diagnostic edit must be done by the HIS
supervisor. Errors are assigned for missing or
inadequate entries for illnesses, injuries, or hos-
pitalizations. The nondiagnostic edit can be
done by a qualified clerk and consists of
identifying omissions and incorrect entries in
identification and control items on the ques-
tionnaire.

The results of the diagnostic and nondiag-
nostic editing are sent to the interviewers and
provide some immediate feedback on errors. A
copy of the results is retained in the regional
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office for comparison with the more intensive
edit and identification of errors made during the
central office coding and processing operations.

Quality Control of Clerical Coding
Operations

There have been a number of changes over the
years in the processing of HIS question-
naires. From the beginning of the survey in 1957
until November 1965, processing consisted of
transcribing and coding information from ques-
tionnaires to document-sensing cards from
which IBM punchcards were mechanically pre-
pared. The assignment of diagnostic codes to
illnesses, injuries, and hospitalizations was inde-
pendently verified on a 100-percent basis. Two
coders independently assigned diagnostic codes
on the information in the questionnaire. These
codes were compared, and differences were
resolved by a supervisor. The coding and tran-
scription of nonmedical entries was completely
verified by a second coder’s examining the
entries on the document-sensing card to see if
they had been correctly transcribed by the first
coder.

In November 1965, a new schedule format
was introduced into the survey. Entries on this
schedule could be read directly by machine, thus
bypassing a large amount of clerical transcrip-
tion. In addition some of the codes for non-
medical items, such as age, were entered on the
schedule by interviewers and required no further
coding. However, a substantial amount of
editing and coding was still required, particularly
for diagnostic entries that had to be medically
coded. At the time this new schedule was
introduced, it was decided that sample verifica-
tion to control the quality of coding would
provide a better use of resources than 100-
percent verification, particularly for medical
coding.

Consequently, starting in November 1965, a
sample verification plan was introduced into the
medical coding operations of the survey. The
plan provides for two stages of control in the
medical coding operation: a training and quali-
fication period during which the coders’ work is
independently verified 100 percent, and a post-
training period during which the coder’s work is
independently verified on a 10-percent sample
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basis. All errors detected during verification are
corrected.

During the qualification period the new coder
codes to a work sheet. Then the coding is done
over again by a qualified coder independently on
an HIS schedule. A comparison clerk matches
the medical codes entered on the worksheet
with the medical codes on the corresponding
schedules. Differences in medical codes are
reviewed by an adjudicator. The adjudicator
assigns an error if, in his judgment, the original
coder assigned the wrong code. If, however, the
differences in codes are a matter of coder
judgment, a decision concerning the proper code
is made, but an error is not assigned.

In order to qualify for sample verification, a
coder must code four consecutive work units
out of a maximum of eight with an error rate of
4 percent or less for each work unit. If a coder
fails to qualify within the first sequence of eight
work units coded, a second sequence of eight for -
qualification is started. A coder has a maximum
of three sequences in which to qualify. If a
coder fails to qualify in the third sequence of
eight work units, he is not considered for sample
verification. Once a coder has qualified for
sample verification, his work continues to be
verified on a 10-percent sample basis. A record
of verification is maintained for each medical
coder. When the cumulative number of verified
codes reaches 45, a decision is made to deter-
mine if the coder’s work is still acceptable. If a
coder’s work is rejected three or more times in
10 decisions, he must requalify for sample
verification. During the requalification period
his work is verified on a 100-percent basis. If the
coder fails to requalify, he is no longer
considered for sample verification.

Additional changes have been made in the
format of the questionnaire since the sample
verification plan was introduced. However,
essentially the same verification procedures con-
tinue to be used, i.e., independent verification of
medical coding on a sample basis and 100-
percent dependent verification of nonmedical
coding.

Records for the period April 1, 1967, to
March 31, 1968, show an average error rate of
about 2 percent in assignment of medical codes
for experienced coders on sample verification.



For the same period, the nonmedical coding
error rate was also about 2 percent.

Central Office Edit

As part of the coding operations described
above, a comprehensive review of each question-
naire is carried out to identify omissions, inade-
quate entries, and inconsistencies. Error codes
are entered on the processing record so that the
number and identification of errors can be
tabulated and summarized for each interviewer.
In addition, specific descriptions of errors are
provided on a separate document. These descrip-
tions identify the number and type of errors for
different sections of the questionnaire, for
example, person page, condition page, hospitali-
zation page, etc. These errors are divided into
two main categories: diagnostic errors on condi-
tions and hospitalizations, and nondiagnostic
errors. The forms used to record the number and
types of errors are the same used in the regional
office edit. Weekly summaries of diagnostic
errors are sent to regional offices, and quarterly
summaries of both diagnostic and nondiagnostic
errors are sent to the regional offices which in
turn notify individual interviewers. The quar-
terly summaries also form the basis for com-
puting an interviewer error rate, which is one of
the measures used to evaluate interviewer per-
formance as described in the next section.

Additional editing is done on the computer,
which performs a series of adequacy and con-
sistency edits. Individual records with errors are
identified, the original questionnaires are
located, and corrections made, as necessary, to
the records.

MEASURES OF INTERVIEWER
PERFORMANCE

In the preceding sections of this report the
activities for controlling the quality of survey
results have been presented. Results from these
quality control activities are combined with
other data to provide an overall evaluation of
interviewer performance.

The measurement of interviewer performance
in the HIS is a combination of subjective ratings
by supervisors and quantitative measures based

on an examination of an interviewer’s completed
work.

Minimum standards of performance on the
quantitative measures are set up. A cumulative
record of performance for each interviewer is
maintained in the regional office. If, at any time,
this record indicates that an interviewer’s work
has fallen below the minimum standard, correc-
tive action is taken. This corrective action may
consist of retraining, observation, or, in some
cases, replacement of the interviewer. In practice
the evaluation of interviewer performance is
based on the pattern of performance over time
and on different aspects of the interviewing job
rather than performance on any single aspect.

In the HIS, three quantitative measures of
performance are computed on a continuing
basis. They are the error score, the noninterview
rate, and the production ratio.

The error score is computed as follows:
(number of errors)/(total conditions + total acci-
dents + total hospitalizations). (See appendix I.)
The numerator is the number of errors identified
during processing. Errors include omitted
entries, missed conditions, missed hospitaliza-
tions, and diagnostic errors. Missed conditions
and missed hospitalizations are those identified
in the early or probing section of the interview
but not followed up for additional information
in the latter section of the interview. Diagnostic
errors occur when the interviewer fails to record
sufficient information to allow a medical coder
to assign diagnostic codes.

The noninterview rate is computed as follows:
(number of noninterview households)/(number
of interviewed households + number of non-
interview households). The noninterview house-
holds are households eligible to be included in
the HIS, but for which no interview was
conducted. Included as noninterviews are those
the interviewer has reported as “refusals,” “no
one at home,” “temporarily absent,” etc.

The production ratio is measured as follows:
(estimated time based on production stand-
ards)/(actual payroll time charged by the inter-
viewer). The numerator is estimated from a
mathematical equation (appendix II) that takes
into account such things as the average time per
household, the number of assigned households,
and the distance to area of assignment from
interviewer’s home.

13



In addition to quantitative measures used to
evaluate interviewer performance, the results of
supervisory reinterviews and observations are
used as much as possible. Also, if specific
_individual interviewer errors are discovered
during the processing operation at the central
office, they are noted and forwarded to the
regional supervisor. He in turn informs the
interviewer of these errors and suggests means of
eliminating them.

After a probationary period of 6 months,
each interviewer receives a report on her per-
formance over the past quarter. The report
contains both a descriptive rating and a numeri-
cal score. The descriptive ratings are “Excel-
lent,” “Satisfactory,” ‘“Needs Improvement,” or
“Unsatisfactory.” If an interviewer receives a
rating of “Needs Improvement” or “Unsatis-
factory,” she will receive a warning notice

unless, in the judgment of her supervisor, there
are extenuating circumstances.

In addition to the quantitative measures used
in evaluating individual interviewer performance,
other measures are used to provide an overall
summary of performance. These include number
of conditions per person,22 number of missed
conditions and hospitalizations, number of diag-
nostic errors, and proportion of reinterview
assignments accepted. (See ‘“Regional Office
Edit” for a discussion of diagnostic errors.)
Tables 4 and 5 show the average rates for HIS
interviewers over a 4-year period for five of
these rates and over a 7'%-year period for three
of these rates. The variation from quarter to
quarter is small; the only apparent trend being in
the number of conditions per person, which has
steadily increased throughout the survey.

Table 6 shows average rates for interviewers

Table 4. Average interviewer performance on various measures by survey quarters: Health Interview Survey, January 1962-June 1965

Average Average number of ::\;e:ig;: du rhnol:fr Average Average proportion
Number error rate missed conditions e production of reinterview
Survey quarter of inter- {percent) per 100 persons pitalizations ratio assignments accepted
. per 1,000 persons
viewers
Rate | N! Rate N Rate N Ratio N Proportion N
1962: )
Jan-Mar. ........ 107 46 | 105 10 105 .64 105 1.09 | 100 95 94
Apr.-dune ....... 128 58 | 128 .25 127 83 127 91 | 114 .95 95
July-Sept. ....... 120 [10.0 | 119 .30 119 45 118 89 | 110 .95 92
Oct.-Dec. ........ 117 83 | 116 .38 116 .68 115 90 | 103 91 o4
1863:
Jan-Mar. ........ 112 58 | 112 32 112 49 112 .99 91 .94 62
Apr.-June ....... 104 59 | 103 .23 103 .64 103 97 87 95 66
JulySept. ....... 29 5.0 98 .09 98 .24 98 1.01 N .85 61
Oct.-Dec. . ....... 104 69 | 104 31 104 45 104 97 98 .80 70
1964:
Jan-Mar. ........ 98 7.3 98 .40 o8 A2 98 1.06 92 89 61
Apr.-June ....... 98 6.9 98 33 98 .39 98 1.03 94 95 64
July-Sept. ....... 102 6.8 | 101 .28 101 24,46 101 1.00 | 100 .02 48
Oct.-Dec. ........ 101 6.9 | 101 A2 100 42 100 1.02 | 106 .89 65
1965:
Jan.Mar. ........ 100 7.8 1100 .16 100 .66 100 1.05 26 .90 68
Apr.-dune ....... 97 6.4 97 A2 97 .58 97 1.03 96 .02 61

'V = number of interviewers included in the computations.

%This high rate is due to one interviewer who interviewed 10 persons but had 4 missed hospitalizations. Excluding the inter-

viewers work, the measure is .54.

3Because of the differences from one assignment to another
in the population covered, the number of conditions per person
is not used as a performance measure for individual interviewers.
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Table 5. Average interviewer performance on various measures by survey gquarters:

Health Interview Survey, January 1958-

June 1965
Average Average number | Average number of
Number | noninterview of conditions diagnostic errors
Survey quarter of inter- | rate (percent) per person per 100 conditions
viewers
Rate Nt Rate N Rate N

1958:

Jan-Mar. . . .. . e e e e e e e e e e e, 102 438 102 94 102 4.8 102

Apr-dune . L. e e e e e e e e 103 4.3 102 92 102 4.6 102

July-Sept. . .. e e e e e e 104 5.6 104 .84 104 5.1 104

OcteDec. . . .t o e e e e e e e 108 4.6 106 .90 106 4.2 106
1959:

Jan-Mar® L L. 87 - - - - - -

Apr-dune .. e e e e e e e e e e e e 92 4.4 84 91 84 4.4 84

JUly-8ept. . . . L e e e e e e e e e e e e e e 94 74 93 86 a2 4.2 91

Oct-Dec, . . v v ittt e e e e e e e e 88 4.7 85 90 84 3.7 84
1960:

Jan-Mar. . . L. e e e e e e e e 85 4.0 82 97 82 2.4 82

Apr-dune oL L e e e e e e e e e e e 93 3.4 02 93 93 2.1 a3

July-8ept. . L. L e e e e e e e e e e e e 93 6.2 92 95 92 2.1 92

L o1 T 98 3.8 98 94 98 14 98
1961:

Jan-Mar. . . L. e e e e i e e e 103 4.1 103 1.00 29 2.3 99

Apr-dune . L. L e e e e e e e e e 108 4.3 108 97 105 2.7 105

JUly-Sept. . . i e e e e e e e e e e 109 5.7 109 .98 109 3.3 109

OcteDeC. & v v ittt e e e e e e e e e e e e 108 45 108 1.00 108 3.8 108
1962:

Jan-Mar. . ... L e e e e e e e 107 4.7 105 1.07 105 34 105

Apr-dune . ... L e e e e e e e e e e e e 128 4.5 128 1.02 128 5.0 128

July-Sept. . L. L e e e e e e 120 7.0 119 1.01 119 6.0 119

OctDec, . . v v i it et e e e e e e e e e e e 117 49 116 1.04 116 5.9 116
1963:

T T 112 3.6 112 1.09 112 4.2 112

Apr-dune oL L L e e e e e e e e 104 4.3 103 1.04 103 4.1 103

JUIY-SEPE. . i e e e i e e e e e e e Q9 5.3 99 1.03 99 3.0 99

OctDec. . . . vttt s e e e e e e e 104 35 104 1.06 104 3.6 104
1964:

dJan-Mar. . ... L. L e e 98 3.7, 98 1.08 98 3.9 98

Apr-dune oL e e e e e e e 98 3.9 98 1.06 98 3.6 98

JulySept. . ... e e e e 102 4.8 101 1.06 101 5.3 101

Oct-Dec. . . .. it i it it it e e e e e e e 101 3.6 101 1.12 100 4.0 100
1965:

Jan-Mar, . . e e e e e e e e 100 4.0 100 .12 100 4.1 100

Apr-dune oL L e e e e e e e 97 4.2 97 14 97 3.7 97

!N = number of interviewers included in the computations.
*No information available for this quarter.
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Table 5.

Average interviewer performance on various measures by number of quarters of experience

Avarage Average Average number Average num}:e r Average.number Aver.age numb@zr Average Average propor-

Number of Number | error® rate | noninterview of conditions of diagnostic . Of.nflssed of n:nss?d hospi- production | tion of reinterview

quarters of of inter- (percent) rate (percent} per person erz;:ﬁ?::go c:r;gltlons per talizations per ratio assignments accepted

experience viewers persons 1,000 persons

Rate { N* | Rate N Rate N Rate N fRate N Rate N Rate | N Rate N
T, 97 | 123 | 48 5.2 97 1.01 95 6.9 95 40 46 .76 48| 714 79 19
2. e 94| 129 | 46 4.1 o1 96 89 5.9 89 26 46 151 46 78 | 42 83 35
< 90 94 | 46 2.4 89 95 89 4.7 89 21 48 .30 47 Q0 | 42 .89 35
4 82 75 | M 43 80 1.00 81 4.1 81 .26 44 78 42 95 | 37 83 29
L 77 60 | 38 50 52 1.06 52 38 52 20 40 1.51 401 1.04 | 33 91 23
6. 7% 53| 38 4.0 73 1.02 73 28 73 14 40 1.00 531 1.05 | 34 97 29
T i, 74 57| 38 4.4 74 1.01 74 3.1 74 .10 40 49 40 99 | 42 24 31
- 2 67 41 | 33 35 67 99 67 2.4 67 12 39 .28 40 | 100 | 37 1.00 29
2 63 44 | 33 38 63 1.01 63 2.3 63 .10 35 a5 36 ] 105 | 33 88 24
10...000inn. 63 46 | 34 33 63 1.02 63 2.4 63 12 40 29 381 107 | 37 89 36
Moo 60 49 | 32 37 60 1.02 60 2.2 60 .15 39 a2 367 1.05 | 36 93 29
2............ 58 44 | 34 3.1 58 1.01 58 24 58 16 39 52 36| 106 | 35 1.00 23
WBoooiiiiai, 58 44 | 39 4.2 58 1.08 58 2.6 58 14 42 .28 40 ¢ 1.10 | 41 1,00 3
L 57 49 | 41 29 57 97 57 2.7 57 Ja9 44 49 43| 1,05 | 42 91 32
8. b6 3.7 | 86 4.2 56 1.01 56 25 56 .16 43 1 48[ 1.10 | 46 94 36
..., 55 42 | 65 38 55 1.05 55 2.9 55 A2 48 20 48 | 1.05 | 46 1.00 34
17 it 48 44 | 47 4.1 47 1.08 47 2.8 47 .16 47 40 47 ] 110 | 47 88 a1
L N 48 39 | 48 3.2 48 1.05 438 2.6 48 .03 48 1.13 48 | 1.10 | 48 95 38
L 44 45 | 44 4.1 44 1.05 44 2.6 44 A4 44 00 441 1.03 | 44 95 37
20 ... i 41 47 | 41 3.6 41 1.03 41 238 a1 A7 41 37 41 1.01 | 40 93 30
3 SO 38 35| 38 4.0 338 1.05 38 2.2 38 28 38 28 38| 103 | 38 87 30
22 . 37 34 | 37 39 37 1.0 37 2.0 37 Jas 37 13 371 1.07 | 37 96 23
23 i 36 40 | 36 3.7 36 1.10 36 1.2 36 24 36 26 36| 1.10 | 36 96 25
24 i 34 4.3 | 34 3.5 34 1.06 34 2.2 34 24 34 19 34| 106 | 34 86 22
25 i 30 44 | 30 3.0 30 1.05 30 2.2 30 24 30 23 301 1.02 | 30 95 20
26 ..., 29 44 | 28 28 28 112 28 22 28 36 28 07 28| 105 | 28 1.00 19
27t 28 43 | 28 6.3 28 106 28 23 28 20 28 .59 28| 1.06 | 28 1.00 18
28 . 24 42 | 24 2.3 24 1.14 24 2.1 24 22 24 42 24| 1.05 | 23 .88 17
- RN 17 3.8 17 3.7 17 1.21 17 2.3 17 03 17 00 17 | 107 { 17 .90 10
30 ..., 15 35 15 3.2 18 127 16 2.2 15 03 15 .00 15| 112 | 15 1.00 10
! Before survey quarter July-Sept. 1961, the definition of error rate was actually an omission rate. Therefore rates for quarters of experience 1-14 exclude quarters before July-

Sept. 1961.

2N = number of interviewers included in computations.

NOTE: Restricted to HIS interviewers employed during the period Apr.-June 1965.

by the number of quarters of experience in the
HIS. As expected, the more experienced inter-
viewers have a better performance, on the
average, than new interviewers. From this table
it appears that about eight quarters, or 2 years,
of experience are necessary for interviewers to

PART Il.  MEASUREMENT

INTRODUCTION

A sample survey must take into account
nonsampling errors and methods of control as
well as sampling errors. The allocation of
resources between control of nonsampling errors
and increase in sample size is a complicated
question, an answer to which is not attempted
here.
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achieve maximum performance in terms of error
rates, noninterview rates, and production. How-
ever, the data in table 6 do not represent a pure
learning curve since the same interviewers are
not included in all quarters.

OF NONSAMPLING ERROR

Estimates of total sampling variance for im-
portant statistics can be made more or less
routinely. The estimation of response variances
and variances contributed by other aspects of
the survey process, e.g., editing and coding, is
more difficult. Particularly difficult is the esti-
mation of biases in the measurement process.

This part of the report describes two pro-
grams carried out in connection with the HIS to



obtain estimates of nonsampling error, including
bias. One is the supervisory reinterview program
described in part I, which, in addition to serving
as a field quality control device, provides overall
estimates of response variance and bias. The
second is a study designed to measure the
interviewer contribution to the variance of
estimates from the survey.

RESPONSE ERRORS AS DETERMINED
BY A REINTERVIEW SURVEY

Introduction

In the HIS, information is obtained by per-
sonal inquiry or a self-administered questionnaire
on age, number of chronic conditions, number
of hospital episodes, diability, and other charac-
teristics. The set of measurements or observa-
tions recorded in the collection operation
ordinarily is examined for internal consistency
and acceptability, certain ‘“corrections” are
made, and some of the entries coded to identify
them in a classification system. Results are then
summarized into totals, averages, correlations, or
other statistical measures. Taken together, the
collection and processing operations constitute
the measurement process and are the source of
any measurement errors.

The interpretation of reinterview survey
results or comparisons of results from a survey
with case-by-case matched responses or measure-
ments from some other source has been the
subject of much research and study.29 Some
theory of measurement errors that may help in
the interpretations of the results of two sets of
measurements is presented in appendix IIL. The
first set of measurements is obtained by the
regular survey procedures. The second set is
obtained from reinterviews or through matching
of survey results, unit by unit, with records
providing information similar to that obtained in
the survey.

HIS Reinterview Survey Results

The use of the reinterview program as a device
for evaluating the reliability and accuracy of
statistics of the HIS is a byproduct use. There

are two important respects in which the super-
visory reinterviews do not meet the standards
that are imposed for the original interviews.
First, the supervisory reinterviews are by and
large conducted by men, whereas it is a require-
ment that HIS interviewers be women. Second,
there is a longer time interval between the
reporting and occurrence of health-related
events in the reinterviews than in the original
interviews. The reinterviews occur at least a
week later than the original interviews. There
are, however, some offsetting factors. For 80
percent of the households selected for reinter-
view, the reinterviewer has the benefit of the
results from the original interview. Where differ-
ences exist, the reinterviewer is to determine the
proper answer and also possible reasons for the
difference. It seems reasonable that in general
better responses would be obtained from recon-
ciliation of two interviews than from a single
interview.

The original survey data can be compared
with reinterview data under three procedures.

Procedure I.—The reinterview in 20 percent of
the housecholds in the reinterview sample is
conducted without the results of the original
interview being available to the reinterviewer.
No reconciliation of results is carried out.

Procedure II.—The results of the original
interview are available to the reinterviewer for
80 percent of the households in the reinterview
sample. However, the reinterviewer is not to
examine the results of the original interview
until after a reinterview has been completed.
Procedure II is a comparison of the results of the
original interview with the reinterview before
any reconciliation of responses in the two
interviews is carried out. If the reinterviewer
follows instructions, this comparison is the same
one as procedure 1.

Procedure III.—After conducting the reinter-
view in 80 percent of the houscholds, the
reinterviewer compares the responses obtained
in the two interviews. Where differences exist,
the reinterviewer tries, with the help of the
respondent, to decide upon the proper response.
Results of this reconciliation are compared with
original results under procedure III.

Summary measures.—To analyze the data
obtained from a case-by-case comparison of an
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original and a reinterview survey, certain sum-
mary measures should be defined. Table 7
compares the results of an original survey with a
reinterview survey. The total number of differ-
ences affecting the tabulated figure for a given
class is equal to the number of cases included in
that class in the original survey but not in the
reinterview survey plus the number of cases
included in the reinterview survey but not in the
original survey. This sum is called the gross
difference for the class in question. In terms of
table 7, b+c¢ is the gross difference, and
(b + c)/n is the gross difference rate.

The net difference of the tabulated figure for
a given class is the difference between the total
for the class obtained in the reinterview and the
original surveys. The gross difference usually
includes differences in both directions that
partly or substantially offset each other. The net
difference is the nonoffsetting part of the gross
difference. In table 7, the net difference is b - ¢,
and (b - c¢)/n is the net difference rate.

Net differences.—Table 8 summarizes the net
difference rates for procedure III for 7%-year
averages. Since procedure III provided an oppor-
tunity for reconciliation of differences, the
estimated net differences obtained from it are
regarded as the best estimates of bias that the
supervisory reinterview program can provide.
Except for persons with one or more chronic
conditions, the net difference rates would be
regarded as small by almost any standard.
However, as indicated in the table, all of the net
difference rates are statistically significant; i.e.,
significantly greater than zero.

Many of the results from the HIS are pub-
lished as rates per person. Table 9 presents rates

from the reinterview survey for the original
interview and for the reinterview after recon-
ciliation. The percent net differences shown in
the table can be considered as an estimate of the
relative bias of the original survey results.
According to the reinterview, chronic conditions
tend to be underreported by about 24 percent.
Disability days are underreported by about 13
to 18 percent. Table 9 shows that hospital
episodes and hospital days are better reported.
Estimates made from 1959-61 reinterview
survey results show percent net differences of
about 8 percent for hospital episodes and about
5 percent for hospital days.

Gross differences and the index of inconsist-
ency.—Gross differences are differences in indi-
vidual classifications between the original inter-
view and the reinterview. As discussed in
appendix III the gross difference rate can be
used to estimate the simple response variance of
the original survey estimates, that is, the basic
trial-to-trial variability in survey responses.
(Appendix III also shows the derivation of an
index of inconsistency based on the gross
difference rate. This index provides a measure of
the unreliability or inconsistency of classifi-
cation and is defined as the ratio of the simple
response variance to the total variance.)

Reinterview without reconciliation (proce-
dure I) provides the best estimate of simple
response variance. However, the data from pro-
cedure I were tabulated only for fiscal years
1959-61. The gross difference rates and indexes
of inconsistency shown in table 10 are based on
data from procedure III after reconciliation.

Table 11 shows consistent declines in moving
from procedure I to procedure II to procedure

Tabte 7. General representation of results of original and reinterview surveys for identical persons

Results of original survey
Results of reintervie G Number Number
esults of reinterview survey having not having Toal
the charac- | the charac-
teristic teristic
Number having the characteristic . . . . . . . .. .. .. .. ... 'uunne.. a b ath
Number not havingthe characteristic . . . . . . . . . . . . i i v i i v i v v v v a c d c+d
Total . . o e e e e e e e e e e e e e e e e e atce b+d n=a+b+c+d
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Table 8. Estimated proportions, net difference rates, and standard error of net difference rate for procedure 111 after reconciliation
for a 7%-year quarterly average

. Estimated standard
Percent in . Net
Percent in . error of average
. , class on difference !
Survey item, persons with: .. class on net difference rate
original . . rate
interview reinterview {percent)
Underestimate | Overestimate
One or more chronic conditions . . . . ... e e 423 49.2 -7.0 0.2 0.4
One or more hospital episodes in past
Z2months . .., ........ e e . . e 9.3 10.0 -0.6 0.1 0.1
One or more restricted activity days in past
2weeks . . ... e e e e .. e e e e e 10.6 12.1 -1.5 0.1 0.2
One or more bed daysinpast2weeks . . . .. .. ... 5.6 6.4 -0.8 0.1 0.2
One or more time-lost days in past 2weeks . ... ... . 34 4.2 -0.38 0.1 0.2

NOTE: Includes fiscal years 1959, 1960, 1961, 1963, 1964, 1965, one-half of fiscal year 1966 and all of fiscal year 1967. A fiscal

year runs from July 1 to June 30.

Table 9. Estimated annual rates per 100 persons, original interview and reinterview, and percent net difference for procedure l11 after

reconciliation
Original Reinterview Percent
Characteristic . g . after recon- net
interview e e . 1
ciliation difference
Rate per 100 persons

Chronic Conditions® . . . o v v vt vt et e e et e e e e e e e 82.0 107.4 -23.6
Restricted activity days® . .. ....... e e e e e e e 1,383.6 1,596.7 -13.3
Beddays® . ... .. .. .c.iinenn. e e e e et e e e e 466.3 544.5 -14.4
Timedostdays® ... .. .......... . et e e e e e .. 287.1 351.2 -18.3
Hospital episodes® . . . . @ i i v i vt b i et e e .. e e e e e e e e 9.9 10.7 -7.5
Hospital days® . ....... e e e e e e e e e e e e e e 94.6 99.7 -5.1

! Original — reinterview % 100
reinterview '

27%-year averages.

33-year averages.

Table 10. Estimated proportions, gross difference rates, and indexes of inconsistency for procedure 111 after reconciliation for a 7%-year
quarterly average

Percent in Percent in Gross Index of
) : class on . . .
Survey item, persons with: original class on difference |inconsistency
o reinterview | rate X 100 X 100
interview
One or more chronicconditions . . . ... .. ......... e 423 49.2 8.5 17.2
One or more hospital episodes in past
P2months . .. ............ e e e e e e e e e 8.3 10.0 0.9 55
One or more restricted activity days in past
2weeks .. ..... e e e e e e e e e e e e e . 10.6 12.1 34 17.2
Oneormorebeddaysinpast2weeks . . . . . v v v v v v o v v v v wowo 5.6 6.4 2.3 175
One or more time-lostdays inpast 2weeks . . . . . .. .. v v . .. 3.4 4.2 16 23.4

NOTE: Includes fiscal years 1959, 1960, 1961, 1963, 1964, 1965, one-half of fiscal year 1966, and all of fiscal year 1967. A fiscal

year runs from July 1 to June 30.
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Table 11. Estimated indexes of inconsistency by three procedures, 3-year averages, fiscal years 1959-61

Procedure | | Procedure Il |} Procedure Il1
Survey item, persons with one or more: {no recon- (before rec- | (after recon-
ciliation) onciliation) ciliation)

Chronic conditionsinpast12months . . . . . .. . .. .« . oot v oo 30.9 22.2 17.4
Hospital episodes inpast 12 months . . . . . . . . . . . i it it i e e e 7.6 7.0 6.0
Restricted activity daysinpast 2weeks . . . . . . . . ¢ vttt e h e e 445 28.6 18.3
Beddaysinpast2weeks . . . . . . . L . . ittt e e e e e e e e e 41.1 26.6 15.8
Time-lostdaysinpast2weeks . . . . . . . i . o i Lt e e e e e e e 376 32.9 214
Hospitaldaysinpast Zweeks . . . . . . v v v v v it it e e e e e e e e 128 19.5 19.1

IIl in the estimated indexes of inconsistency. If
procedures I and II were carried out as specified,
then the expected difference between the
indexes of inconsistency would be zero. The
estimated indexes for procedure II, however, are
about 20 percent smaller than the indexes for
procedure L.

The differences between procedures II and III
are in the direction that would be expected:
reconciliation reduces the gross difference rate.

Thus, the estimates in table 10 are an under-
statement of the gross differences that would
occur if repetitions of the HIS were carried out
without reconciliation.

Some values of indexes of inconsistency for
demographic items computed from other studies
are provided in table 12 by size classes and
compared with indexes for health items com-
puted from the reinterview program of the HIS.

The index of inconsistency for hospital epi-
sodes in the past 12 months is in the same size
class as the simpler demographic items such as
sex, color, and age.

Time-lost days compare with the more diffi-
cult items to measure such as income and
educational attainment.

Comparison of self-respondents with proxy
respondents.—In the original interview for
adults, the health questions are asked of the
person himself if he is home at the time of the
interview. If he is not at home, a related adult
may provide the information. The person who is
not present at the time of the interview is
referred to as a proxy respondent since the
information on such a person is obtained by
proxy. However, in reinterviews all adults are
self-respondents (in all reinterviews conducted
during fiscal years 1959-67). Table 13 shows
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8-year averages of proportions, net difference
rates and indexes of inconsistency for six survey
items as reported by self-respondents and proxy
respondents in the original survey. The data are
based on results after reconciliation (proce-
dure III).

Comparison of self-respondents and proxy
respondents are limited by the fact that the
selection of the respondent on the original
interview is not a random selection. Thus part of
the differences in level may be attributed to
inherent differences between respondents who
are available to report for themselves and re-
spondents who are not available at the time of
interview and whose health conditions are
reported by another member of the household.

For four of the six items, the reconciliation
tends to bring the proportion in the class for
proxy respondents closer to that of self-
respondents, that is, the net difference rates are
greater for proxy respondents.

The estimated prevalence rates for chronic
conditions per person from the reinterview
survey are presented in table 14 for self-
respondents and proxy respondents. In attempt-
ing to estimate what effect the respondent has,
certain assumptions were made about the differ-
ences. Specifically an assumption was made that
for self-respondents the net difference between
the original rate and the reinterview rate can be
considered as the difference due to the second
interview. For proxy respondents, the net differ-
ence consists of second-interview differences
and differences due to the use of a proxy
respondent and that these differences are addi-
tive. Furthermore, an assumption was made that
the differences due to the second interview are
the same for self-respondents and proxy



Table 12. Comparison of estimated indexes of inconsistency for Health Interview Survey items with demographic items

Current
1960 Decennial Population HIS
Size of index (X 100) Census Evaluation Survey . .
1 . . Reinterviews
Program Reinterviews
1961-66%
0 L Sex Employed Hospital episodes
Color In labor force
Age
I 7 Labor force Unemployed Hospital days
Mobility Chronic conditions
Bed days
Restricted activity days
. Educational attainment Time-lost days
income

1U.S. Bureau of the Census: Ewvaluation and Research Program of the U.S. Censuses of Population and Housing, 1960: Accuracy

of Data on Population Characteristics as Measured by Reinterviews.

Office, 1964.

Series ER 60-No. 4. Washington. U.S. Government Printing

2U.S. Bureau of the Census: The Current Population Survey Reinterview Program January 1961 through December 1966. Tech.

Paper No. 19. Washington. U.S, Government Printing Office, 1968.

respondents. The last column of table 14 shows
the net difference expressed as a proportion of
the reinterview estimate, and the difference
between these relative net differences is a
measure of the effect of proxy respondents, that
is, that about 16 percent of the relative net
difference for persons reported for by proxy
respondents can be attributed to the use of a
proxy respondent.

Effect of nonreporting on estimates of magni-
tude.—Differences in reporting of the number of
conditions, days, episodes, and so forth between
the original interview and the reinterview are
classified as follows: differences due to a change
in the number of conditions, days, episodes, etc.,
reported on the two interviews or as differences
due to a report of no conditions, days, episodes,
etc., on one interview and a report of one or
more conditions, days, episodes, etc., on the
other interview (table 15).

The change from a report of none on one
interview to a report of one or more conditions,
days, episodes, etc., on the other interview has a
relatively small effect on estimates of propor-
tions, but with the exception of hospital days in
the past 2 weeks it has a major impact on
estimates of magnitude. This section presents
estimates of the part of the net and gross

differences for estimates of magnitude that can
be accounted for by a change from a report of
none on one interview to a report of one or
more on the other interview.

Table 16 shows estimates of the components
of the total net difference and the ratio of each
component to the total net difference.

Table 16 shows that for hospital episodes,
restricted activity days, bed days, and time-lost
days, the net increase on reinterview for esti-
mates of magnitude is principally due to the
change from a report of none on the original
interview to a report one or more on reinter-
view. For hospital days the number of days
accounted for by changes from a report of none
on the original interview to a report of one or
more on reinterview is about the same as the
number of days involved in changes of a report
of one or more on the original interview to a
report of none on reinterview and thus cancel
for estimates of net difference. For chronic
conditions, the changes in the number of condi-
tions reported for cases which are one or more
on both interviews are close to the number of
conditions accounted for by changes of a report
of none on the original to a report of one or
more on reinterview and increase the volume of
conditions reported on reinterview. Changes
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Table 13. Estimated proportions, net and gross difference rates, and indexes of inconsistency by subject and respondent on original
interview compared with proxy respondents, procedure [1, 3-year averages, fiscal years 1959-61

Persons
N . in class Average Average Index
Survey item, subject and respondent net gross
on original interview, persons with: i difference difference |. °_f
.. Reinter- inconsistency
Original . rate rate
view
One or more chronic conditions:
Adult, self-respondent . . ... . ... ... .. .. ..., 59.4 64.8 -5.4 6.1 13.1
Adult,proxyrespondent . . . ... ............ . 474 58.5 -11.1 149 30.3
(self-respondent — proxy respondent) , . . . ... ..... 12,0 6.3 5.7
One or more hospital episodes in past 12 months:
Adult, self-respondent . . . ... ... ... ......... 13.2 13.5 -0.3 0.6 24
Adult,proxyrespondent . . .. .. .. ... ... .. ... 9.0 10.0 -1.0 1.3 7.3
(self-respondent — proxy respondent) . ... ... . 4.2 3.5 0.7
One or more restricted activity days in past 2 weeks:
Adult, selfrespondent . . . . ... .. .. ... .. .. ... 135 14.3 -0.8 3.5 14.8
Adult,proxyrespondent . . . .. ... ..t s e e e e . 8.2 11.0 -2.8 5.0 289
(self-respondent — proxy respondent) . . ... ....... 5.3 3.3 2.0
One or more bed days in past 2 weeks:
Adult, self-respondent . . . . . .. .. .. s e e .. 6.7 7.1 -0.4 1.7 134
Adult, proxyrespondent . .. ... .. .. ... ... ... 4.7 5.5 -0.8 2.0 21.1
{self-respondent - proxy respondent) , . ... ... . 20 1.6 0.4
One or more time-lost days in past 2 weeks:
Adult,selfrespondent . . . . ... . ... ... ..., ... 3.1 3.5 0.4 0.8 118
Adult,proxyrespondent . . . . . . . .. .. et e e .. 4.3 4.7 -0.4 24 28.2
(self-respondent — proxy respondent) . . ... .. ..... -1.2 -1.2 -
One or more hospital days in past 2 weeks:
Adult, self-respondent . . . . .. ... .. .. e e e 0.7 0.7 - 0.3 21.6
Adult, proxy respondent . . . ... ... e w e b e e e e 0.4 0.4 - 0.2 239
(self-respondent — proxy respondent) . . ... .. .. ... 0.3 0.3 -

Table 14. Estimated prevalence rate of chronic conditions per person by subject and respondent on original interview, original and
reinterview estimates for a sample of identical persons, reconciled reinterviews, fiscal years 1959-61

Subject and respondent on original interview

Chronic conditions per person (12 months)

Adult, self-respondent
Adult,proxy respondent . . . . .. .. .. s e e e e e e e ..
Self-respondent — proxy respondent

Estimated sampling error of difference

- Reinterview Net
Orl(iu)nal {reconciled) | difference (a_)(;)#b)
(b) (a) - (b)
1.26 1.62 -.26 -17
.84 1.25 -.41 -.33
.16
.02

NOTE: A similar comparison for a different time period and including all conditions, acute and chronic, is presented in table 15.
The magnitude of effect that the type of respondent has is about the same.
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Table 15. Estimated rate of conditions per person by subject and respondent on original interview, original and reinterview estimates
for a sample of identical persons, reconciled reinterviews, fiscal years 1963-67

Subject and respondent
at original interview

Adult, self-respondent
Adult, proxy respondent ..
Self-respondent ~ proxy respondent . .. ..

Estimated sampling error of difference

Conditions per person

. Reinterview Net
On(g:)nal (reconciled) | difference %;——)(P—)

(b) (a) — (b)

......... 1.61 1.74 -.13 -.07
......... 1.00 1.31 -.31 -.24
e h e e e s A7
......... 01

Table 16. Estimated total net difference between original interview results and reinterview results and components of net difference,
reconciled reinterviews, fiscal years 1959-61

Ratio of components
Components of total net difference to total net
difference
Total net
Survey item differen::e D.ue to ch?nge ) Due to f:hange !Due to c!-1ange 0.1 Magnitude
x-y) in reporting in reporting from in reporting of . .
- N difference |difference
from presence on absence on original | magnitude when 12}l — 13 14)
original to absence to presence on present on —m—- (-1—)
on reinterview reinterview both interviews?
(1) (2) 3) (4} (5) (6)
Chronic conditions in
past12months . ...... -26,700 964 -12,541 -15,123 43 57
Hospital episodes in
pasti2months . ...... -881 220 -868 -132 .85 .15
Hospital days in past
2weeks .. ... PN 185 584 —-552 153 .16 83
Restricted activity da\}s '
inpast 2weeks . .... . -13,908 7,244 -17,003 -4,149 .70 .30
Bed days in past
2weeks ... i i -3,692 1,533 —4,921 -204 94 .06
Time-lost days in past
2weeks...... e -3,361 1,327 —-4,684 -4 1.00 ()

x is the estimate of magnitude from the original interview, and y is the estimate of magnitude from the reinterview.
2 Algebraically this component is [column (1)] — [column (2) + column {3)]. A minus sign indicates a net increase on reinterview.

3] ess than 0.005.

NOTE: The tabulations for hospital days, restricted activity days, bed days and time-lost days are in terms of 2-day intervals. The
components of the net difference were estimated by using midpoints of the 2-day intervals, Changes in response that did not resuit in

a change of class interval have no effect on the estimates.

from a report of one or more on the original to a
report of none on reinterview do not have much
effect on the estimates of chronic conditions.

A large proportion of the gross differences in
estimates of magnitude is accounted for by

changes from a report of none to a report of one
or more in both directions. The following index
is an estimate of the proportion of the total
response variance that is accounted for by cases
which either change from a report of none on
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the original interview to a report of one or more
on reinterview or from a report of one or more
on the original interview to a report of none on
reinterview:

2 fuolx= 02+ 3 £5, (0~ y)2
x=] y=1

i ifxy(x_y)2

y=0 x=0

where x is the value on the original interview, y
is the value on reinterview, f, o is the number of
persons with x value on original and 0 on
reinterview, f,,, is the number of persons with 0
on original andy y value on reinterview, and f,,, is
the number of persons with x value on original
interview and y value on reinterview.

Table 17 shows that except for chronic
conditions most of the response variance for
estimates of magnitude can be accounted for by
changes in the reporting of the presence or
absence of the characteristic.

Tables 18-22 present estimates by year of the
summary measures discussed in previous sec-
tions. All of these results are for procedure III,
that is, a comparison of the original interview

with reinterview after reconciliation. The yearly .

estimates are subject to large sampling errors
since the reinterview sample in any one year is
relatively small. One additional summary meas-
ure, the index of net shift, is presented. The

Table 17. Proportion of total response variance due to changes
in reporting of presence or absence of characteristic pro-
cedure 111, reconciled resuits

Characteristic G
Chronic conditions in past 12months . . . ... .. .. 41
Hospital episodes in past 12months ., . . . ... .. .. .92
Hospital days inpast 2weeks . . . . .. .. ... .... .96
Restricted activity daysinpast 2weeks ... .., .... .88
Beddaysinpast2weeks . . .. .. ... 0. .. .80

NOTE: Hospital days, restricted activity days, bed days, and
time-lost days for the tabulations are in terms of 2-day intervals.
Midpoints of the 2-day intervals were used for the x and y
values. Changes in response which did not result in a change of
class interval have no effect on the estimates.
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index of net shift is simply the ratio of the net
difference rate to the percent in class on
reinterview.

INTERVIEWER VARIABILITY STUDY

Introduction

The joint effects of sampling and nonsampling
errors determine the accuracy of survey results.
The mathematical model of response errors in
surveys presented in appendix III shows how the
mean square error of a statistic is divided into its
various components: sampling variance, response
variance, interaction, and square of bias.

The response variance can be further divided
into simple response variance and correlated
response variance. In the preceding section,
estimates were presented of the simple response
variance and of response bias as measured by
reinterviews. The usual estimates of sampling
variance include the simple response variance
and possibly a small part of the correlated
response variance due to field interviewers.
However, the major part of the interviewer
contribution to response variability is not in-
cluded in the estimates of sampling variance,
This section describes an interviewer variance
study designed to measure the contributions of
interviewers to the variability of health statistics.

Significant between-interviewer variance in
the reporting of health data has been observed in
a number of studies. Data from other studies
also indicate that interviewer effects may oper-
ate differently for different statistics.

Design of the Interviewer Variance Study

The interviewer variance study was conducted
over the 4-year period 1960-63. For the first 2
years of the study, randomization of interviewer
assignments was carried out in eight Ilarge
SMSA’s where there were two or more HIS
interviewers. The study included 10 SMSA’s
during the second 2-year period. The assign-
ments (within each pair or triplet) of inter-
viewers within an SMSA were randomized in an
interpenetrated design so that each interviewer
of a pair would have produced results with the
same expected value if there were no between-
interviewer variability.



Table 18. Estimated proportions, net difference rates, indexes of net shift, gross difference rates, and indexes of inconsistency for
procedure |II after reconciliation for persons with one or more chronic conditions in the past 12 months, by year

P:lraiesn:;n Percent in Net Index of Gross Index of
Fiscal year original class on difference | netshift’ | difference |inconsistency
R . reinterview | rate X 100 X 100 rate X 100 X 100
interview
1869 ... i i e et 38.5 45.2 -6.8 -15.0 8.6 17.8
1960 .. . iiii ittt ittt s 425 49.3 -6.7 -13.8 7.9 16.2
1961 L. i i i i e et a e 41.7 49.2 -75 -15.3 8.9 18.1
1962 . .i.iiviiiiireer et et NA? NA NA NA NA NA
1963 .. ittt ittt s, 415 48,2 -6.7 -13.8 8.3 16.8
2 T N 428 50.5 -7.7 -15.2 9.5 19.3
1965 .. it i i e it 43.7 51.3 -7.6 -14.8 8.7 176
19663 ...ttt it e 48.5 56.2 -7.7 -13.8 8.9 17.9
1967 .o i ittt ittt e it 46.3 51.9 -5.58 -10.7 6.7 134

! Net difference rate

Percent in class on reinterview
*Not available.
32 quarters only (July 1, 1965-Dec. 1965).

Table 19, Estimated proportions, net difference rates, indexes of net shift, gross difference rates, and indexes of inconsistency for
procedure 11} after reconciliation for persons with one or more hospital episodes in the past 12 months, by year

P;rac;n;r:n Percent in Net Index of Gross Index of
Fiscal year original class on difference | netshift! | difference |inconsistency

. g . reinterview | rate X 100 X 100 rate X 100 X 100

interview
T 8.4 8.6 ~0.1 -1.2 08 55
= 8.4 10.1 -0.7 -6.9 0.9 5.2
12 8.0 9.1 -1.1 -~12.1 1.2 7.4
1962 ... ..ttt ittt et a e NA NA NA NA NA NA
1963 ... ittt et et 9.6 109 -1.4 -12.8 1.5 8.3
1964 . . it i ittt ae e 111 11.8 -0.7 -59 0.8 3.6
1965 ... i it i e i it 11.9 12.1 -0.2 -1.7 04 1.6
19667 ... .ttt i 7.3 75 -0.1 -1.3 0.1 1.0
2 8.7 9.1 -0.4 -4.8 1.1 6.9

t Net difference rate

Percent in class on reinterview
22 quarters only (July 1, 1965-Dec. 1965).

For the first 2 years of the study, calendar
years 1960 and 1961, the data cover the work in
25 interviewer assignment areas. Six of the eight
SMSA’s had a pair of interviewers, Los Angeles
had a triplet, and the New York SMSA had five
pairs of interviewers.

For the second 2 years, calendar years 1962
and 1963, the data cover the work in 30
interviewer assignment areas for two quarters

and the work in 28 interviewer assignment areas
for the remaining six quarters. (The HIS sample
was redesigned in 1962, and one interviewer pair
was dropped in the New York SMSA.) Assign-
ments in Chicago and Los Angeles were ran-
domized among three interviewers during the
second 2-year period.

During the 4-year period, a total of 6,415
segments of six to nine households were in-
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Table 20. Estimated proportions, net difference rates, indexes of net shift, gross difference rates, and indexes of inconsistency for
procedure 11! after reconciliation for persons with one or more restricted activity days in the past 2 weeks, by year

P:l:szn;r:n Percent in Net Index of Gross Index of
Fiscal year original class on difference | net shift! difference |inconsistency

. . reinterview | rate X 100 X 100 rate X 100 X 100

interview
1950 .. i i i i e e e 10.4 1.9 -1.4 -11.8 4.0 20.6
1960 ... .. e e e 10.5 12.8 -2.3 -17.9 4.4 22.0
2L 12.4 14.1 ~-1.7 -12.1 3.3 146
1962 ... i i e i et e, NA NA NA NA NA NA
1963 ..ot e e 9.5 10.0 -05 ~5.0 25 14.2
1964 .. ... i e e 10.9 11.2 -1.1 -9.2 2.3 11.1
1965 .. ... . e e 1141 12.3 -1.3 -10.6 3.0 15.0
1966 .. .. 6.4 75 -1.1 -14.7 1.8 13.9
1867 . i e e e e e e 10.9 13.6 -2.7 -19.9 4.5 23.1

1 Net difference rate

Percent in class on reinterview
%2 quarters only {July 1, 1965-Dec. 1965).

cluded in the assignments. Of these segments,
1,204 were excluded from the analysis for the
following reasons:

Percent
Reason for exciusion of total
segments
Total assigned segments not used in
analysis . . . v .t e e e e e e e 18.8
=
Segments completed by “other than assigned
interviewers” . .. ... ... ... .. 124
Segments in non-self-representing PSU’s . . . . . . 3.1
Segments where it could not be determined who
completed the assignments . .. .. ... ... 1.2
Segments containing ‘‘special dwelling places” . . . 2.0

The remaining 5,211 segments used in the
analysis contained about 34,000 households
with 110,000 persons.

Method of Analysis

For this analysis, ratios of two variables were
used at all times for two reasons. First, most HIS
data are presented as rates or proportions of the
total population; and, second, this method
minimizes the effect of the variability in size of
interviewer assignment on the analysis.

The starting point for the analysis was a
computer tape containing quarterly totals for
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each of 84 health and demographic character-
istics for each of the interviewer assignment
areas.

The mathematical model used to compute the
total variance is basically a comparison of results
between a pair of interviewers, extended to the
whole study area. The task was to estimate the
expected value of the difference between two
interviewers’ findings for a specified period of
time. In the model, the total relvariance for the
study area is

V;. = 1/4E(ra L) )2 (1)

Er?
where 7, is the ratio computed from a random
half of the interviewers and 7, is the ratio
computed from the other random half and the
expected value is taken over all possible half-
samples. An estimate of this expected value was
made by assigning each interviewer in a pair to a
or b at random and then averaging over all pairs
of interviewers.P Different permutations of the
pairs give other estimates. Twenty-five permuta-
tions were used to give the estimator:

bStrictly speaking, it is interviewer assignment area instead of
interviewer. When there was a change in interviewers due to
resignation, illness, or other administrative reason other than a
temporary substitution, the work of the replacement interviewer
was treated as part of the same interviewer assignment area.



Table 21,

Estimated proportions, net difference rates, indexes of net shift, gross difference rates, and indexes of inconsistency for

procedure 1 after reconciliation for persons with one or more bed days in the past 2 weeks, by year

P;r;esnot[:n Percent in Net Index of Gross Index of
Fiscal year, original class on difference | net shift! difference |inconsistency
interview reinterview | rate X 100 X 100 rate X 100 X 100
1980 ... . i s i it it c s 5.6 6.1 ~-0.5 -8.2 3.8 158
1960 ... . ittt ittt e 55 6.4 -0.9 -14.1 2.1 18.3
15 5.4 6.3 -0.9 -14.3 1.7 15.8
1962 ..t ittt ittt et et NA NA NA NA NA NA
=23 5.3 6.0 -0.6 -10.0 21 19.9
L 6.0 6.4 -0.5 -~-7.8 1.6 13.8
1965 ... ittt ittt e it 5.1 6.0 -1.0 -16.7 1.2 12.7
19662 . ittt 4.5 5.0 -05 -10.0 1.7 22.7
1967 ..ttt ittt ittt et i e 6.8 8.8 -1.9 -21.6 3.4 25.6

Net difference rate
Percent in class on reinterview
22 quarters only (July 1, 1965-Dec. 1965).

Table 22, Estimated proportions, net difference rates, indexes of net shift, gross difference rates, and indexes of inconsistency for
procedure 111 after reconciliation for persons with one or more time loss days in the past 2 weeks, by year

P:;:;n;:n Percent in Net Index of Gross Index of
Fiscal year original class on difference | netshift! | difference |inconsistency
. , reinterview | rate X 100 X 100 rate X 100 X 100
interview
157 - 4.2 4.9 -0.7 -14.3 14 19.3
1960 . ... it in it et e et 3.7 4.9 -1.2 -24.5 1.7 24.1
23 3.3 3.8 -0.5 -13.2 20 29.5
1962 . .. .. ittt it e e NA NA NA NA NA NA
1963 ... . ittt s cn s e 3.1 3.8 -0.7 -18.4 1.1 158
1964 .. ... i i ittt e 2.6 3.1 -0.5 -16.1 1.6 31.5
2 T 3.4 4.2 -0.8 -19.0 1.2 15.0
1066 .ottt 3.0 3.1 -0.1 -3.2 0.6 10.7
1967 & it ittt i e e e e 3.6 5.2 -1.6 ~30.8 2.8 37.2
: Net difference rate
Percent in class on reinterview
%2 quarters only (July 1, 1965-Dec. 1965).
1 35 y 9 interviewed a separate random sample of house-
95 E 4(rja ~ 730 ) holds. Estimates of V2 were made for a single
72 = =1 (2) quarter of data, two quarters combined, three
T r2 quarters, up to an estimate based on eight

where j denotes the permutation and 7 the
estimated ratio computed from the work of all
interviewers.

This estimator has two components that must
be identified separately: the between-interviewer
relvariance and a sampling relvariance arising
from the fact that each interviewer of a pair

quarters of data.

In the analysis, the results were treated as if
they were two independent studies of 2 years
each. One reason for treating the results as two
observations was to minimize the effect of
interviewer turnover. Another reason was strict-
ly practical; 2 years of data could be handled
more easily than 4 years.
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If it is assumed that the sampling variance is a
function of sample size but that the estimate of
the between-interviewer variance is a function
only of the number of interviewers, then

72 = f}}’+ (3)

3 Imﬁ?

A

where Vf is the estimatg of the between-
interviewer relvariance and V%/n is the estimate
of the sampling relvariance for a single quarter
divided by the number of quarters used in the
estimate. The parameters of this function were
estimated in terms of V2 by the method of least
squares (appendix IV). This least-squares solu-
tion was then used to determine V2 and VZ.
Figure 1 shows an example of the expected
behavior of V% as the sample size increases.

As the number of quarters included in the
estimate increases, the sampling component of
the variance decreases and the estimate of total
variance approaches the between-interviewer
variance asymptotically.

The assumptions of equation 3 are un-
doubtedly not fully warranted. There is evidence
from other studies conducted by the Bureau of
the Census that the response variance cannot be
viewed as a constant even if, as is not the case in
the present study, the interviewers did not
change over the 2-year period. To illustrate
further that the assumptions are not completely
true, it can be shown that the response variance
is the sum of two terms.

The first is a simple response variance, which
expresses the variability in repeated measures
(interviews) on the same persons. This quantity
varies inversely with the sample size and thus

NUMBER OF QUARTERS

Figure 1. Expected reduction in Vg- as sample size increases.
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depends on the number of quarters of data. In
the estimation scheme used in this study, the
simple response variance has been treated as part
of the sampling variance and subtracted out.
Thus, the estimator Vf is somewhat of an
underestimate.

The second term is the product of two
factors: the simple response variance and a
correlation expressing the extent to which each
interviewer tends to introduce her own system-
atic response errors in her assignment (see
appendix III). An assumption of this study is
that this correlation is a constant over the 2-year
period, although there is evidence from other
programs that the correlation may decline with
an increase in experience because of training,
increased proficiency, and the increasing hetero-
geneity in the population included in the
assignment.

Results

Tables 23 and 24 contain the results of this
study. These results are presented in two tables,
one for each 2-year period. Each table shows
results for 67 items.

The estimated relvariances shown in the tables
relate to annual estimates prepared from the
work of approximately one-fourth of the inter-
viewer staff. For some items the estimates of
between-interviewer relvariances are negative.
These are items which presumably have a very
low interviewer variability.

The sample size is too small to place much
reliance on the specific estimates of the relvari-
ances; however, the last column of the tables is
probably sufficiently reliable to provide a
general ranking of the characteristics. This last
column expresses the between-interviewer rel-
variance as a proportion of the total relvariance.
Discussion of the results shown in tables 23 and
24 is based on this last column.

The results shown in the tables indicate that
the reporting of chronic conditions and activity
restriction associated with such conditions have
the highest ratios of between-interviewer vari-
ance to total variance. In addition, as might be
expected, reporting of income also has a fairly
high ratio.

As has been observed in other studies of
between-interviewer variance, reported in papers



eight SMSA’s: United States, 1960-61

Table 23. Interviewer variance study of estimates of components of relvariance for annual estimates of selected characteristics based on 25 interviewer assignment areas in

Between- -
Denominator N Tot_a ! rel- interviewer Samehng 0,2
Numerator - Ratio variance . refvariance { —L_
{total number of the following) A2 relvariance A 02
r 2 (3 T
/
Health characteristics (Magnitude items):
Conditions & v v v v i vt et r v et s e e Househalds 2.563 00395 00369 00026 934
Chronic conditionsforfemales . .. ............ «+ve«s .. | Females .769 00483 00442 00041 915
Chronic conditionsformales . . . ... .... ... Males 612 00434 00370 00064 854
Chronic conditions with 1 or more bed days in last
12months . . . . it v ittt i et st e r s s s a e Persons 115 00476 00404 00072 848
Restricted activity days for chronic conditions
infast2weeks . . . ... oo it i e e e Chronic conditions .533 01328 01045 00283 787
Restricted activity daysinlast2weeks . . ... . cvce s s e+ ... | Persons 602 00411 00296 00115 720
Acuteconditions . . . ¢ . i v i it i e e s s s s e e e e Persons 118 00285 00202 00083 708
Chronic conditions with 1 or more bed days in last
2WEEKS . v it i i s e e e e ce e Persons 024 00861 00604 00256 .702
Disability days in last 2 weeks from all
accidents . ........ 000 .- Ch e e ce e Accidents 1.182 01289 00842 00447 653
Restricted activity days in last 2 weeks for acute
conditions . ........ C e e i et e e Acute conditions 3.119 00273 00135 00138 494
Restricted activity days in last 2 weeks for acute
conditionsformales . . . ... ........ 000 + + « « « » | Acute conditions for males 2.996 00524 00244 00281 465
Bed days for chronic conditions in last 2 weeks . . ... C e e Persons 136 00823 00361 00462 A39
Beddaysinfast2weeks .. .........c..00. «eeass-| Persons 227 .00268 00115 00153 430
Bed days for chronic conditions in last 12 months f e h e e Chronic conditions 4.245 00575 100243 00332 423
Days Jost from school or work inlast2weeks . ... .......... Persons currently employed and
persons aged 6-16 years 217 00359 00135 00224 376
Days lost from work in last 2 weeks f e e m s e . PP Persons currently employed 206 00517 00133 00385 259
Bed days for acute conditionsin last2weeks . . . .. ... e e e Acute conditions 1.261 00203 ~.00007 00210 | —-.036
Days lost fromschoolinlast2weeks . . . ... ... ... .. « . ... | Personsaged 6-16 years 239 01041 -.00113 01154 | -.109
Hospital dischargesinlastimonth . .......... «eeeeans.. | Persons 103 00049 ~.00007 00056 | -.138
Hospitalizationsinlast12months ., . . ... .. .. ... e «s«ss. | Households .333 .00045 — 00011 00056 | —~.256
Hospital daysinlast12months . . . ... ... ..... e e e Hospitalization in last 12
months 10.732 00236 -.00133 00369 | -.563
Hospital days for all discharged in last
12months . . . o v vt v v v vt et e e, v v «ooo»a. | Hospital discharges in last
12 months 10.456 .00183 -.00170 00353 | —.926
Health characteristics {(Attribute items):
Persons with 1 or more chronicconditions . .. .............| Persons .389 00196 00174 00022 886
Persons with 1 or moreconditions . ..« cv o v o v e oo eaues..| Parsons 450 00165 00146 00018 886
Males with 1 or more chronicconditions . . .« v . v v v v v o n v .+ | Males 369 00230 00193 00037 839
Males with 1ormore conditions . . .. .. .. . .c ... v e oas| Males A28 00198 00165 .00033 832
Persons limited in kind or amount of activities . . . ... w«sesaa.]| Persons 088 00283 00152 00132 536
Acute conditions medicallyattended . . ...« ... 000 oo Acute conditions 731 00031 00009 00022 283
New cases acute respiratory conditions, 1 or more
beddays . . .. .. it ittt et asae .| Persons 026 00424 00108 00317 254
Hospitalizations for tonsillectomy or adenoidectomy
formalesinlast12months . ... ..... .0 400+ ....| Hospitalizations for operations,
males 147 01540 00369 01171 240
Hospitalizations for operations on the female genital
systeminlast12months .. ........ Cr e e e e Hospitalization for operations,
females, exclusive of delivery 346 00360 -.00107 00467 | —~.298
Persons unable to carry on majoractivity . . . . . .. ... s+ oa.| Persons .018 00233 ~.00081 00313 | —.346
Sociceconomic characteristics:
Families with income >$5000 . ........ .. P .. ... | Families 521 00115 00077 00039 665
Persons in families with income>$5000 . ... ...... s eeoo.| Persons 606 00099 00066 00033 664
Familieswith income<$2000 .. ... ... v oo vsnorvansan Families J17 00371 00127 00244 342
Parsons who are not employed and not keeping
house ....... f e e s s e s e s e e Persons aged 17 years and over 075 00133 .00033 00100 246
Employedpersons . . . . . e e oo e o s es s aoaeenersqeas| Personsaged17 years and over 561 00006 00001 00005 116
Persons in families with incorne > $2000 s e s e Persons 065 00356 00031 00326 086
Employed females Ferales aged 17 years and over 330 00040 -.00003 00042 | -.069
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Table 23. Interviewer variance study of estimates of components of relvariance for annual estimates of selected characteristics based on 25 interviewer assignment areas in
eight SMSA’s: United States, 1960-61—Con,

Between- . Py
Denominator A Totalrel- | 4 orviewer | S2MPling Vlz
Numerator - Ratio variance N relvariance -5
(total number of the following) 2 relvariance 2 V2
T "}12 e T
Nonresponse Items:
Persons with amount of educationunknown . . . ..., ... ... , Persons aged 17 years and over 021 01961 01535 00426 783
Heads of households with amount of education
UNKNOWN o . o i i st s et i e it e e et e e Households 026 02727 .02064 .00663 757
Families with unknown familyincome . ... ... ... ... ..... Families .065 01275 00798 00477 626
Conditions from accidents, unknown if motor vehicle .. .. ... ... Accidents .003 37186 34642 02544 932
Conditions from accidents, unknown location . ... .......... Accidents 002 53790 58952 -.05162 | 1.096
Demographic characteristics {including health characteristics by age groups):
Chronic conditions with 1 or more bed days, persons
aged B-14years . . . L ... e e e e e e Chronic conditions 018 00883 00545 00337 618
Acute conditions, personsaged 25-44 years . . . . ... v e ... ... Acute conditions .239 00133 .00036 00098 267
Chronic conditions with 1 or more bed days, persons
aged 2544 Years . . . . . ... i i e s e e e e e e Chronic conditions .049 00251 00050 00201 .200
Acute conditions, personsaged 1524 years . . . < . . v a e u b ... Acute conditions 102 100520 00068 .00452 31
Females, married, spousepresent . . . . . ... .« . e i .., Females, aged 17 years and over 643 00013 .00001 00011 108
Personsofotherraces . . . . . . .. v vt v v c i it ee i Persons 007 .03511 00200 03311 057
Chronic conditions with 1 or more bed days, persons
agedunderSyears . . .. . ... .0 e e e e e Chronic conditions 007 01386 .00076 01310 .055
Personsof Negrorace . . . ... ... v it i iin v v innnn Persons .108 01216 ~.00011 01227 | —.009
Acute conditions, personsaged 5-14years . . . . .. ... .. .. Acute conditions 241 .00167 ~.00008 00175 | ~.050
Chronic conditions with 1 or more bed days, persons
Boyearsandover . . . ... il i e e e e e e Chronic conditions 028 .00376 -.00024 .00400 | -.064
Acute conditions, persons aged 65 yearsandover . . ... ....... Acute conditions 075 .00756 -.00066 00822 | ~-.087
Malesaged 17 yearsand OVEr . . . v v v v v i v v v e e e e e Persons aged 17 years and over A65 .00005 ~.00001 00006 | —-.184
Personsagedunder Tyear . .. .. .. .o v v i v v v s e een e Persons 020 00161 -,00033 00194 | -.203
Personsaged 1yearand Over . . . v v v v v v v v v e e e e e e Persons 280 .00000 ~.00000 00000 | -.214
Femalesaged 17yearsand over . . . . v v v v v v v v v v v i s on e Persons aged 17 years and over 535 00003 —-.00001 00004 | -.222
Acute conditions, personsaged 45-64years . . . .. .. ... ... .. Acute conditions 170 00235 -.00074 00309 | -.316
Acute conditions, persons aged 5yearsandover ., ... ... ..... Acute conditions 173 00282 -.00107 00389 | -.380
Persons . .. . ... ... e e, Households 3.167 .00008 ~.00005 00013 | -.677
Chronic conditions with 1 or more bed days, persons
aged 1524 Years . . . . ... it i e s e e e e Chronic conditions 011 00629 ~.00430 .01058 | -.683
Chranic conditions with 1 or more bed days, persons
aged 4564 years . . . . ...t s e i e e e e Chronic conditions 053 00130 ~-.00092 00223 | -.708
Personsaged 17 yearsandover . . . . . . .. . ..\ cu et n ., Persons 667 .00005 -.00004 00009 | -848
Personsagedunder17years . . . ... ... ¢ ¢ vuiuunrncn. Persons 333 .00020 —-.00018 00038 | —-.896

by Eckler and Hurwitz,!® and Hurley, Jabine,
and Larson,!! there are considerable between-
interviewer variances in nonresponse rates. Note,
for example, that the ratio of between-
interviewer variance to the total variance is
about .8 for the number of persons with
education unknown.

It is also of interest to note that the demo-
graphic differentials in morbidity rates (distri-
butions of acute and chronic conditions by age
groups) are not subject to any significant
between-interviewer variance.
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The estimates of interviewer variability from
the two periods (1960-61 and 1962-63) differ
considerably for some items. The material for
the first 2 years was investigated to determine
the cause of the higher estimates of interviewer
variability for these items. During the 1960-61
period, one interviewer of the 25 in the study
contributed a disproportionate amount to the
estimates of between-interviewer variability.
However, the response variance study of the
1960 census!2 demonstrated that the distribu-
tion of individual interviewer contributions to



Table 24, Interviewer variance study of estimates of components of relvariance for annual estimates of selected characteristics based on 28 interviewer assignment areas in
10 SMSA's: United States, 1962-63

Between- . A
Numerator Denominator Ratio 2:::;:: interviewer rilavr::::ge ﬁz_
{total number of the following} (total number of the following} A2 relvariance A2 02
vy oY Ve T
[
Health characteristics {Magnitude items):
Conditions . ...... N PN . | Households 2.850 .00064 00024 00038 384
Chronic conditions forfemales . . .. ..... ... e e e e e Females 848 00117 .00068 00048 586
Chronic conditionsformales . . .. ...... .00 . | Males 667 .00093 .00029 00064 312
Chronic conditions with 1 or more bed days in last
12months . . ........ N Persons 132 00142 .00064 .00077 455
Restricted activity days for chronic conditions in last
2ZWEBKS . . i it e e e e e e e, Chronic conditions 563 .01089 .00839 .00250 770
Restricted activity days in last 2 weeks Persons 610 00314 .00204 00110 649
Acuteconditions . . ............ Persons .120 .00054 -.00012 00066 | -.230
Chronic conditions with 1 or more bed days in last
2WeBKS . . e e e e e e e e e Persons .028 01029 .00734 00295 713
Disability days in last 2 weeks fromall accidents . . . .. . v o oo .. Accidents 1.022 00680 .00353 00327 519
Restricted activity days in last 2 weeks for acute
conditions . .. ... e e e e e e e e e s e e Acute conditions 2.812 .00118 00015 00103 126
Restricted activity days in last 2 weeks for acute
conditionsformales . . . . ... .. .. i e a Acute conditions for males 2,716 00232 00042 00190 .180
Bed days for chronic conditions in last2weeks . . ... ... .. Persons 72 01242 00552 00680 445
Beddaysinlast2weeks . ... .. .. .. it it Persons .253 .00245 00065 00180 265
Bed days for chronic conditions in last 12months .. ... .. + + « . o | Chronic conditions 4677 00273 -.00006 00279 | -.021
Days lost from school or work inlast2weeks . . ... ........ Persons currently employed and
persons aged 6-16 years 231 .00219 00005 00214 021
Days lost from work in fast 2weeks . . ... ... e e e e Persons currently employed 217 .00342 00012 00330 .036
Bed days for acute conditionsinlast2weeks . » . .. .0 0.0 .. . . | Acute conditions 1.286 00172 .00004 .00168 .023
Days lost from school in last2weeks . . . ... . e e s s e eeas .| Personsaged8-16 vears 240 00712 -.00270 .00981 | -.379
Hospital dischargesin last12months , . . ... ...... e s+ o | Persons .07 00102 .00034 .00068 332
Hospitalizationsinfast12months . . . ... . . ... .0t v .o.. Households 382 .00061 .00017 .00044 .281
Hospital days in last 12months . . . .. .. .. .. [N « « « - . | Hospitalizations in last 12
months 10.845 00297 00004 .00292 014
Hospital days for all discharges inlast12months . . . . . ... ..... Hospital discharges in last
12 months 11.384 00766 00327 00438 428
Health characteristics (Attribute items):
Persons with 1 or morechronicconditions . . . ... ... ... u . Persons 408 00034 .00016 00018 475
Persons with Tormoreconditions . . . .. . v v i v v v v v v o e vn Persons 468 00026 .00011 00014 446
Males with 1 or more chronicconditions . . .. . .. ... o4 o + .. | Males 387 00046 00017 00029 362
Males with 1 or more conditions . . ...... et et Males 444 00036 00013 00023 354
Persons limited in kind or amount of activities . ...... s ... | Persons .096 .00211 00131 00080 621
Acute conditions medically attended . . . .. .. ... 00000 Acute conditions .766 00015 .00006 00010 358
New cases acute respiratory conditions, 1 or more
beddays .. ... e ettt e e e Persons .030 .00272 00016 .00256 .058
Hospitalizations for tonsillectomy or adenacidectomy,
malesinlast12months .. ......... P, Hospitalizations for operations,
males .149 01129 -.00173 .01302 | -,153
- Hospitalizations for operations, female genital
systeminiast12months ... ... ...  eeae « s+« « | Hospitalizations for operations,
females, exclusive of delivery 347 .00235 -.00020 00255 | -.084
Persons unable to carry onmajoractivity . . . . . .. ... .. «« .| Persons .018 .00253 00003 00250 012
Socioeconomic characteristics:
Families with income > $5000 . . . . . . v v v v oo v v v v s v u e Families 573 .00035 00009 00026 260
Persons in families with income >$5000 . . . . . .. .. ... .. ... Persons 657 .00027 .00001 00026 044
Familieswith income <$2000 ............ s e e s s e .. .| Families 118 00268 .00108 00160 403
Persons who are not employed and not keeping house Persons aged 17 years and over 079 .00085 .00023 00062 .269
Employedpersons .. ...... C et e e e e e Persons aged 17 years and over 560 .00004 .00000 00004 122
Persons in families with income <$2000 . ... ... ... . Persons .064 .00351 .00078 00272 224
Employed females Females aged 17 years and over 324 .00015 -.00011 100025 | -.721
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Table 24. Interviewer variance study of estimates of components of relvariance for annual estimates of selected characteristics based on 28 interviewer assignment areas in
10 SMSA's: United States, 1962-63—Con.

Totai rel. | Between- Sampling {2
Numerator Denominator N ) interviewer . '
. . Ratio variance . relvariance A
(total number of the following) {total numter of the following) A2 relvariance A9 :
VT 02 VE T
(]
Nonresponse ltems
Persons with amount of educationunknown . . . . ... ... ..... Persons aged 17 years and over .016 .02338 .01950 00388 .834
Heads of households with amount of education
UNKRNOWR . o i i s e i it it et e e e e e e e Househotds .018 02767 .02218 00548 .802
Families with unknown familyincome . . ... ... .......... Families .056 .01244 .00884 00360 711
Conditions from accidents, unknown if motor vehicle . . .. ... ... Accidents .008 .08156 -.00321 .08477 | -.039
Conditions from accidents, unknown location . . . ... ... ..... Accidents .004 .18992 08211 10781 432
Demographic characteristics (including health characteristics by age groups}:
Chronic conditions with 1 or more bed days, persons
aged B-14vyears . . .. ... .. ..t e e e e Chronic conditions .017 .00401 .00040 00361 .100
Acute conditions, personsaged 2544 years . . . . .. - ... 00, Acute conditions .246 00109 .00023 .00086 .208
Chronic conditions with 1 or more bed days, persons
aged 25-44 YRArS . . . . . .. b e i e e e e e e Chronic conditions .052 00168 .00015 00153 .091
Acute conditions, persons aged 15-24 years . . . .. .. ... ... Acute conditions 123 .00207 -.00053 00260 | -.257
Females, married, Spouse present ., . . . . . . . o v v b b v v e i s e s Females, aged 17 years and over 633 .00011 .00002 00009 .208
Personsofotherraces . . . . . . . v v v v v v v it et e, Persons 011 .06787 01118 05669 .165
Chronic conditions with 1 or more bed days, persons
aged underSyYears . . . . . . .. . s et e e e s e e e e Chronic conditions .008 .00896 -.00147 01043 | -.164
Personsof Negrorace . . . . . . . v v o i v v i ittt i v i i van Persons 118 01480 .00543 .00937 .367
Acute conditions, personsaged 5-14years . . . . .. ... . 0L Acute conditions 231 .00134 00016 .00118 118
Chronic conditions with 1 or more bed days, persons
aged 65 yearsand OVEr . . . . . L. o i h e e i e e Chronic conditions .029 .00279 -.00112 00391 | ~.404
Acute conditions, persons aged 65 yearsandover . . . . .. .. .. .. . Acute conditions .064 .00630 .00076 .00555 .120
Malesaged 17 yearsand over . . . v . v v ¢ v v ot b et m ot oo n s Persons aged 17 years and over 466 .00002 .00000 .00002 103
Persansagedunder Tyear . ... ... ... et nneans. Persons .020 00210 00051 00159 241
Personsaged 1yearand OVEr . . . . v v v vt v« s ot v e o s s o s o Persons .980 .qo000 .00000 .00000 275
Females aged T7vearsand OVEr . . . . v v v v v v s s ot e e Persons aged 17 years and over 534 .00002 .00000 .00002 152
Acute conditions, personsaged 45-64years . . . . ... ... .0 ... Acute conditions A7 ,00252 00053 .00199 210
Acute conditions, personsaged under Syears . . . . ... .0 ... Acute conditions .168 .00270 .00025 00245 .093
PerSONS . 4 . i i i i e e e e e e e e e e e Households 3.231 .00006 -.00001 00007 | ~.224
Chronic conditions with 1 or more bed days, persons
aged 15-24Years . . - v . . v i i e e e e et e e Chronic conditions 014 .00587 -.00009 00596 | -.015
Chronic conditions with 1 or more bed days, persons
aged 4564 years . . . . . i h i e e e e e e Chronic conditions .052 .00119 -.00004 00123 | -.037
Persons aged 17 yearsand over . . . . . v v v v v s v o v b n e e w s Persons 657 .00004 ~.00000 00004 | —.024
Personsaged under 17vears . . . . .« . v vt vt v s e v e b s Persons 343 .00015 -.00001 -.00015 | -.038
the between-interviewer variance is highly  with records have been made in a number of

skewed. For example, only about 5 percent of
the Census enumerator pairs produced high
estimates of response variance for four or more
of six nonresponse items.

SUMMARY

In addition to the programs described in this
report, three other approaches have been
employed in efforts to assess the reliability and
accuracy of the statistics produced by the HIS.

The first is estimates of accuracy through
record checks. Comparison of survey responses
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special studies designed to assess the accuracy of
reporting chronic conditions, frequency of
hospitalizations, and frequency of visits to
doctors.13-18 The samples have been limited to
persons whose names appear on designated
groups of records, e.g., patrons of the Health
Insurance Plan of New York City and patients at
designated hospitals in Detroit. The check starts
from the records and goes back to a set of
interviews.

A second approach is comparison of the
statistics of the HIS with statistics from other
sources and examination of the internal consis-



tency and reasonableness of the HIS statistics.
This is a continuing activity. The results, how-
ever, have not been published.

Third, experimental studies have been
designed, in effect, to measure the difference in
accuracy between the HIS interviews as con-
ducted and other alternative data collection
techniques. The criterion of the more, the better
has been explicit in this type of study. That is, a
procedure that gives higher estimates of morbid-
ity, hospitalizations, etc., is regarded as having
produced more accurate statistics than the one
with which it is being compared. Thus the
differences between the estimates obtained by
the HIS procedure and the estimates obtained
by alternative procedures that give higher esti-
mates are regarded as lower bound estimates of
the biases of the HIS procedure.

None of the methods, singly or in combina-
tion, has as yet produced an estimate of the
total mean-square error of any HIS statistic. This
is a task of formidable proportions that prob-

ably has not been accomplished for any statis-
tical program. Such an estimate requires not
only the assessment of the accuracy of reporting
by the respondent but also the assessment of the
effect on statistics of such factors as errors of
coverage, nonresponse, recording, coding, and
other processing errors.

The attainable goals of a program of measure-
ment of the reliability and accuracy must, for
the forseeable future, be regarded as rather
modest ones. The chief benefit to be hoped for
is that of providing a basis for detecting and
correcting shortcomings in the data-collection
and data-processing programs. The second goal is
the rather vague one of increasing the awareness
by the user of the limitations of the statistics. In
this way, informed judgments, rather than esti-
mates, of the orders of magnitudes of total
mean-square errors can be made at least for
some of the HIS statistics. It is the purpose of
the research on measurement of error to
improve the quality of these judgments.
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Error rate =

where

O o & 9»

APPENDIX |
FORMULA FOR COMPUTING ERROR RATE

(A+B+C+...+G)
TC + TA + TH

X 100

is omissions from table I of question-
naire,

is omissions from table II of question-
naire,

is omissions from table A of question-
naire,

is missed conditions from questions
6-12 multiplied by 4,

T4
TH

is missed conditions from table II
multiplied by 4,

is missed hospitalizations multiplied
by 3,

is diagnostic errors (inconsistencies or
other omissions) multiplied by 2,

is total conditions,

is total accidents, and

is total hospitalizations.

The weights assigned to the types of error
reflect the seriousness of the errors.
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APPENDIX I
TIME AND COST MODEL FOR HIS INTERVIEWING

GENERAL

Interviewer assignments in the HIS are classi-
fied as either resident or nonresident assign-
ments. Nonresident assignments require the
interviewer’s staying away from home one or
more nights; resident assignments do not. For
convenience, separate models were developed
for resident and nonresident assignments.

MODELS FOR HIS ASSIGNMENTS

The time T required for a resident HIS
assignment, listing and/or interviewing, is
expressed as

T = nt; + (N8 + 85 - ) dyry

For nonresident assignments,

+ Sld37‘3 +Szt2 + 2d27’2

where

T is total time in minutes for an inter-
view assighment;

n is number of interviewed households;

t; is time per completed interview, in-
cluding interview waiting, homework,
telephone, and time for non-
interviews;

to  is time per segment for listing;

A;  is average number of visits per inter-
view segment;

Ay is number of days on which travel is
required;

S,  is number of interview segments;
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S, is number of list segments;

d; is average distance between segments;

dy is average distance from home to a
segment;

dg is average distance traveled within a
segment (including all visits);

ry is travel speed between segments
(minutes per mile);

ro is travel speed from home to seg-
ments; and

rg  is travel speed within segments.

Values of the parameters in both models are
identical. Some of these values depend on the
particular assignment: n, S; and S,. Other
values are estimated from accumulated data and
are assumed to be constants in the model: A,,
dg, 71, 79, 73, t;, to. These estimates are
prepared separately for five subuniverses that are
defined by degree of urbanization and popula-
tion density. The remaining values, except for
A, are functions of the home address of a
particular interviewer and the location of the
PSU’s where she works. The number of days on
which travel is required A, applies to resident
assignments only and is a function of other
terms in the equation.

To use the preceding equations for each
interview assignment becomes very cumbersome
and time consuming. Some simplification is
needed so that the clerical computations can be
handled routinely. When the expression for A, is
substituted in the resident model and terms are
collected, the equation reduces to

T = (CA})S; + (CAy)n + (CAg)S,

where CA is the computation allowance, so that



2d27'2d37'3 _ dl rl dgrg

CA, = N\jdqr; +d +
1 1417 T @373 280 280
280 280
CAS - 2d27'2t2 _ dl’rl tl " dlrl + t2 .

280 280
The nonresident model reduces to

T = (CA;1)S; +(CAg)n + (CA3)Sy + CA,
where

CAy; = Ndyry +dgrsg

CA4 = 2d27'2 - 2d17‘1 .

If the subuniverse parameters A;, dg, 7, g,
and rg are known (they are actually estimated
from data), the computation allowances (CA)
are functions of d; and d, only. Since an
interviewer may treat a PSU assignment as
resident one time and nonresident another, both
sets of computation allowances are computed
for each interviewer. The d; and d, values are
flexible and can be changed when circumstances
warrant, such as the interviewer moves or gets a
new assignment, a replacement interviewer is
hired, etc.

Regional offices compute the computation
allowances and keep a cumulative record (appen-
dix VIII) of assignments for each interviewer.
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APPENDIX I
SOME THEORY OF MEASUREMENT ERRORS®

SOME DEFINITIONS

The term “‘survey” is used to refer either to
complete censuses or sample surveys. In
considering measurement errors we shall regard a
survey as being conceptually repeatable, that is,
repetitions relate to the same point in time so
that carrying through the operation once does
not influence results obtained through repeti-
tions. The particular data obtained in a survey
are the result of one trial. This concept provides
the basis for defining variance and bias due to
response, processing, or other sources of meas-
urement errors. Such a postulate can reasonably
approximate actual conditions for a single sur-
vey regarded as a sample of one from such a set
of surveys, even though in practice independent
repetitions of a survey may be impracticable or
impossible.

THE DESIRED MEASURE OR TRUE VALUE

We conceive of some desired measure or goal
to be estimated from a survey. For simplicity,
the assumption is made that the desired or true
value to be measured is represented as a propor-
tion of the population having a specified charac-
teristic. Although ordinarily there will be many
such values to be estimated from a survey, one
will be considered. Thus, it is assumed that the
population consists of N persons, each of whom
can be regarded as having the value of 1 if the
person has one or more chronic conditions (or
has some specified characteristic) or as having
the value of 0 if the person does not have one or
more chronic conditions (or does not have the
specified characteristic). The desired or true

CThe discussion in this appendix is based on material in
references 2 and 4.
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proportion of persons having the characteristic is
said to be estimated, even for a complete survey
of the population under consideration, because
only observations or responses, which are sub-
ject to errors, can be recorded.

THE GENERAL CONDITIONS THAT MAY
AFFECT THE RESULTS OF A SURVEY

Measurement errors have many different
causes and depend on the general conditions
under which a survey is taken. Some of these
general conditions may be beyond the control or
specification of the survey designer as, for
example, the general political, economic, and
social situation at the time of the survey.
Uncontrolled conditions also include many
temporary chance situations appearing at the
time a response is obtained. Some conditions
can be controlled to influence the quality of
survey results in the sense that various aspects of
the conduct of the survey are specified. These
specifications are typically made in the effort to
insure adequate quality and include question-
naire design and survey procedures, personnel
qualifications, pay system and rates, training,
operating methods, inspection, and controls in
the survey. Such conditions, which may be only
partially subject to the sponsor’s control, are
usually indicated in the form of fixed rules
under which the survey is to be taken. Other
controllable conditions that may be varied by
design, or may be regarded as varying between
the conceived repetitions of the survey, are the
particular choice of interviewers and other per-
sonnel chosen to do various aspects of the work,
the specific assignments, and other similar
variable factors.

Actually, a survey sponsor is unable to specify
all of the factors, controlled or uncontrolled,
that may affect the survey results. He can
introduce certain chance factors explicitly or



implicitly, he can impose certain specifications
or conditions, but he must accept the effects of
other uncontrolled factors.

AN ESTIMATE FROM A SURVEY
(OR TRIAL) TAKEN UNDER A SET
OF GENERAL CONDITIONS

For simplicity, it is assumed that the survey is
either a complete census or a sample in which all
units have been given an equal probability of
selection, but without, at this time, any other
restriction on the sample design. In accordance
with the definitions in the previous sections, this
particular survey is regarded as one trial, i.e., one
survey from among the possible repetitions of
the survey under the same general conditions.
An observation on a person or other unit in the
survey has the value 1 if the unit is assigned to a
particular class under consideration or the value
0 otherwise. A repetition of the survey on the
same or different units would constitute a
second trial. The general conditions, both con-
trolled and uncontrolled, under which the sam-
ple has been taken will have an effect on the
observations made in a trial.

In repetitions of the survey it is assumed that
the response actually observed for any individual
in the survey can be regarded as having been
drawn by a random process from the possible
answers he might have given under the same
general conditions. (In practice a survey cannot
be repeated independently under the same
general conditions because respondents have
been exposed to the original survey and because
of other reasons. However, the initial survey can
be properly regarded as a sample of one from a
set of independent replications.) Thus, we are
dealing with a random variable x;,, whose value
is 1, if element j is classified as having some
characteristic on trial ¢ of a survey (x may
denote the class “one or more chronic condi-
tions”) or 0, if j is not so classified.

The estimate obtained from a survey, i.e., a
trial, is the proportion classified as having the
specified characteristic in trial ¢ of a survey of n
elements:

1 n
2 =-n'>: Xy
J

For example, in measuring the proportion of
persons with one or more chronic conditions,
x=1 in a particular survey (or trial) if the
person is classified as having one or more
chronic conditions; otherwise x = (. Then

1 n
P =;Z Xt
i

is the estimated proportion of persons with one
or more chronic conditions.

THE MEAN SQUARE ERROR OF AN
ESTIMATE FROM A SURVEY
(OR TRIAL)

Continuing the illustration, p, is the survey
estimate of the proportion of the population
with one or more chronic conditions and U is
the true proportion in the population. While we
generally cannot determine in practice the true
value U; for any person, we can postulate that
the goai of the survey is the true value of the
proportion of the population having one or
more chronic conditions. Thus, U, the desired
true proportion, is estimated by the statistics
actually obtained in the survey where

1 N
Uy 2 U @
]

Forp,, the mean square error (MSE) is
= E(p,- O (2)

where the expected value is taken over all trials.
The mean square error can be divided into its
two main components:

= E(p, -

where P is the average of the estimates p, taken
over all trials and over all possible samples. The
first term in equation 3 is the total variance of
p; and the second term is the square of the bias
of p,. In practice, we are not able to measure the
bias, P- U, but sometimes we can define and
estimate useful approximations to it. For exam-
ple, a superior procedure or measurement may

MSE(p,)

MSE(p,) P2 + (P- D)2 (3)
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be identified as a standard. If s represents the
value obtained from such a superior measure-
ment, then (p, - s) may be used as an approxi-
mate estimate of bias.

The total variance of p, can be divided into
the response variance and the sampling variance:

MSE(p,) = Response variance + sampling variance

+ interaction + square of bias.

Expressing the response variance of p, in
terms of response deviations where
d;; = (x;, = P;) is the deviation of the response
recorded for person j on trial ¢ from the average
value of the responses for person j over all trials,
the response variance can be expressed as

2 _ 94
7 = 5 [1*Paua, (- 1)

where ag, the simple response variance, is the
basic trial-to-trial variability in response averaged
over all persons. The correlation term Pdsdys
reflects the effect of correlated errors intro-
duced into the survey process by interviewers,
supervisors, coders, and by persons engaged in
other operations.

If the intraclass correlation among response
deviations is zero, the total response variance of
p, is 1/n 0%. On the other hand if the product
(n - 1)p is large, the total response variance may
be large even if the simple response variance is
relatively small. Thus, this model of errors in
surveys permits the partitioning of the MSE (p,)
into a set of components. These various compo-
nents may be estimated by means of special
surveys and experiments.

GROSS AND NET DIFFERENCES

In comparing the case-by-case results of two
sets of measurements, the total number of
differences affecting the tabulated figure for any
given class of a population is equal to the
number of cases included in that class in the first
trial but not in the second trial, plus the number
of those included in that class in the second trial
but not in the first trial. This sum may be
termed the gross difference for the population in
question.
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The net difference of the tabulated figure for
the given class is the difference between the
total for the class obtained in the first and the
second trials. Usually the gross difference will
include differences in both directions, partly or
substantially offsetting, and the net difference is
the nonoffsetting part of the gross difference.

For example, suppose that the survey identi-
fies each person as having or not having one or
more chronic conditions, and that a total of n
persons have been sampled with equal probability
and included in both a first and second trial.
Table I shows that a of the individuals were
classified as having one or more chronic condi-
tions in both the first and second trials, a + ¢
were classified as having one or more chronic
conditions in the first trial, and ¢+ & in the
second trial. The gross difference in the classifi-
cation is b+c¢ and the net difference is
(@a+c)-(@a+b)=c-b.

Now let x;, represent the result recoided for a
particular person in the first trial and x;, the
observation recorded for that same person in the
second trial. Furthermore, x;, is assigned the
value 1 if the person is recorded as having a
particular characteristic, and 0 otherwise, and
similarly for x;,+. Then the response difference
for a particular person in the two surveys is
represented as ; = x;, — X;,r.

The sum of the values of ¢; over the n
observations is the net difference between the
two results.

Zej=c—b

Table |. General representation of results of two sets of measure-
ments on identical persons

Results of Results of first trial
second trial = 1 Xie= 0 _
Xjp =1 a b a+b
i ° ¢ d ct+d
Total ate b+d n=a+b+c+d




and

c—-b

n

n
E:Ze‘=
n

is the net difference rate.
Similar&y, b + ¢ is the gross difference and is

equal top ej?. This follows since ¢2 = 1 when-

ever the response obtained in the first and
second trials are different, that is, (0~ 1)2 = 1.
The gross difference rate is

¢ = (b+c)'

n

GROSS AND NET DIFFERENCES AS
EVIDENCE OF RESPONSE VARIANCE
AND BIAS

The estimated variance of the individual
response difference is

Zn:(ej—'é)2 _ b+c_ (c-b)2
n-1 _n—l n(n—]_)

- 2%)

a N
|

n

]

n-1

where

e =

n
Zej c-b
n

n

Often 22 is small enough that s? will be very
nearly equal to g, and it is then convenient to
use the gross difference rate g as the measure of
the variance of the response differences. In any
event, g is the mean squared difference for the
original and reinterview survey results and pro-
vides a useful measure of the consistency or
reliability of the measurement process. It can be
an exceedingly useful measure of reliability of
response with a well-designed evaluation study
or reinterview survey.

If the individual response differences were
uncorrelated from one unit to another, the
estimated standard error of the net difference

rate would be
52
s_ = ——
¢ n

In practice, the individual response differ-
ences will not be independent from one unit to
another but will tend to be positively correlated.
Under these circums’ca.nces,\/se2 /n gives a lower
bound for s;. Given certain conditions, an
overestimate of sz can also be obtained. These
conditions, would be met if, for example, a
survey is repeated over time or over different
areas or population groups and if the reinterview
survey is conducted on different units in each of
these repetitions of the survey. This is the
situation for the HIS, which is taken each week.
The HIS reinterview survey is taken on a distinct
set of HIS households each week and sum-
marized quarterly. From the group of quarterly
repetitions an overestimate can be obtained of
the standard error of the average net difference.
(It will be an overestimate of the standard error
of the difference obtained by repetitions of the
two surveys taken for different samples but with
the same personnel.) Thus, from the HIS reinter-
view survey, results of both net differences and
net difference rates are obtained for each m
quarters. If €, is the net difference rate for
quarter %, and n, is the number of persons in
the reinterview sample in that quarter, then for
the m quarters involved, the average net differ-
ence rate can be expressed as

m
_ Znu?u

n

€

where n = Zn, is the total number of reinter-
views over the m quarters. Then

- .
Z ny (&, - ?)2
n{m- 1)
will be an overstatement of sz, the estimated
standard error of the average difference rate.
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Thus an overestimate and an underestimate of
s; can be obtained. If these are not too
different, they yield a measure of the standard
error of the average net difference between the
original and reinterview survey results.

INDEX OF INCONSISTENCY

An index of the reliability of measurement,
called the index of inconsistency, can be con-
structed using the gross difference rate. The
index of inconsistency is the ratio of the simple
response variance, estimated by g/2, to the
maximum value it could take on, estimated by
the binomial variance p(1 - p).

In terms of the table, let p, = (a + ¢)/n; that
is, p is the proportion, based on the original
survey, of the population in the specified class
and p, =(a + b)/n is the proportion based on
the reinterview survey. Then,

7= £ .
p1(1-p1) +pa(l-py)

The estimated maximum value for the gross
difference rate between the survey and reinter-
view is py (1 - p,) + po(1 - p5). This maximum
value is obtained on the assumption that the
survey and reinterview were conducted inde-
pendently or that the results are positively
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correlated to the extent that they were not
conducted independently. A second assumption
is that the reinterview is a repetition of the
survey process and the expected value obtained
in the survey. Under these assumptions,
P1(1-py) +pa(l-py) is very nearly equal to
2p(1 - p) where p is the average proportion in
the original survey and reinterview having the
specified characteristic.

The index of inconsistency lies between 0 and
1 if the assumptions given above hold. However,
the estimator can be greater than 1.

A simple interpretation of I follows. Assume
that a sample of n elements is drawn with equal
probability and with replacement. Also, assume
that the between-element covariance of response
deviations is zero; that is, that the quality of
response of one person is independent of the
quality of response for any other person. Then
the total variance defined in the first term of
equation 3 of the statistic p, reduces to the sum
of the simple response variance and the single
random sampling variance. The simple response
variance is equal to or less than p(1 - p).

As the measurement of the specified charac-
teristic becomes less reliable, but remains un-
biased, the simple response variance increases
and the sampling variance decreases; the total
variance remains constant. A high index of
inconsistency is associated with a high level of
YESpONSE error.



APPENDIX IV
LEAST-SQUARES SOLUTION

The variance model used in the study is

ﬁ%ﬁ- (1)

n

2
VT

In this model, the interviewer variance V2 is
assumed to be dependent only on the number of
interviewers, which remained constant over the
study period. On the other hand, the sampling
variance term V2 /n is a function of sample size.
In equation 1, n is the number of quarters of
data used to compute the individual estimates of
total variance.

The data used are sets of estimates sz for
n=1,...8. Each Vi is an average of the
estimates based on n quarters. The V2 are
estimates of VI? sforn=1,....8. The model
given above represents the functional relation-
ship existing between the variables Vg,, V%, and
Vf: as n varies. The problem, then, is to estimate
the parameters of this function so that the
estimates of VI2 and Vf: can be identified
separately.

There are several ways of estimating these
parameters. The goal is to estimate V2 so that
the estimates of V2 | are as close as possible to
the observed values Vﬁ. The method used was
that of least squares. The criterion for the
least-squares estimate is to make the sum of the
squares of the difference between_the estimate

of V%, and the observed values V2 as small as
possibie, that is, to minimize the value of ¢,
where
8 N —
¢ = Zl (Vimy~ Va)* ()
n:

These differences can be seen graphically as
follows:

-

N am’

i\\T\”g

~ <2
v =2
v%jb\fi...ﬂg_

v

[

¥
vé

i 1 | 1 1 | | |

1 2 3 4 5 6 7 8
MEASURE OF SAMPLE SIZE (NUMBER OF QUARTERS)V

ESTIMATE OF TOTAL VARIANCE

As required by the model, a hyperbolic func-
tion, rather than a straight line, was fitted to the
data. No boundaries were placed on the value of
VZ; it can become negative as n —> oo,

Using the method of least squares, the partial

derivatives of equation 1 are taken

Pt @
If
LN 2
¢ = nz::l(VT(n)" V")
8 /P2 P2 _\2
= L4_E_
ol B
then
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and

d (92 P2 _\[1
Rk CRRL O REE
n=1

E

Equation 5 becomes

E 8
no A 1 -
BVi+ 132 —-3 Vi = (7)
n=1 n n=1
Equation 6 becomes
8 8 8
Ao 1 A 1 V2
HIESEFD SEEDIRETEIINC
I E
n=1" n=1n2 n=1 7
Since
81
2 —~ 2718
n=1 "
and
8 1
> =~ 1521,

3
i
—

a4

. - . S A
the two partial derivatives V2 and V2 can be
simplified to

V2 2718 .-
A L L
Ve = (2.718)2
1.527 - =
= 1.655 Eﬁ—osw SV (9)
. ~- 0. 2
and
p2 - 272 2718 p2
8 8

0.125 3. 72 - 0.340 P2 (10)

By substituting in the value for 2 ,

- (11)

0.562 Zlf’

A
These estimates of V? and V2 for one quarter
were used to compute the values of V? for one
to eight quarters. The values shown in tables 23
and 24 are estimates for a sample covering four
quarters.

72 = 72
V¥ = 0316 > T%-

I



APPENDIX V
HIS OBSERVATION REPORT (NHS-HIS-406)

FORM HIS-406 1.5. DEPARTMENT oF coMMerce | 1. Regional Office 2, pPsU
(3=7.69) BUREAU OF THE CENSUS
HEALTH INTERVIEW SURVEY 3. Name of interviewer Code
OBSERVATION REPORT
4. Date observed 5. Time observed . - 6. Date of last observation
rom [:]

|
i
1

7. Type of observation

[ Systematic Initial — First assignment [1 Other — Spec:
y gn pecify ——p
[T Reinterview rejection [ Initial — Second assignment
8. Reference notes for special attention — e.g., reinterview results, | .
notes from last observation, etc. ’ ’ | Sample E,:-:loer Ty,‘:: Production
B~
B
9. Segment coverage
Tally of Interviewed Type A Type B Segment
b - X_’,:ils or callback or C m:,ﬁger
observe
type B TA [NTA
Item |Explain each ““No”’ answer below Yes| No |N/A{Yes| No {N/A{Yes | No [N/A

Did interviewer correctly —

Use maps, locate segments, locate sample addresses?

Check area segment boundaries?

Canvass area segments and look for concealed units?

Fill area segment listing sheets?

Determine “‘year built” when required?

Fill Cols. 8, 9, and 13 of B scgment address lists?

@mimoi0 o>

Fill extension sheets in B segment?

10. GENERAL PERFORMANCE Explain below
Excel- | Satis- > A Not

. lent factory |Needs im- U’PSR’-“’ applicable
Evaluate each point for the entire day’s observation provement| factory

1. Asking probe questions when needed and only when needed

2. Neutral probing

. Allowing respondent reasonable time for answering questions

. Maintaining a business-like attitude and rapport with respondent

. Listening carefully to respondent

VUl |

. Accurately recording respondent’s answers and completing all
required entries on questionnaire (Evalute this item on the basis
of respondent’s answers and your edit of the questionnaires
after the interview.)

7. Accepting suggestions and criticisms

8. Applying housing unit definition

9. Listing and interviewing within special dwelling places

10. Planning itinerary

ASK INTERVIEWER DURING THE DAY:

Is there ony particular part of the procedure you feel unsure about or would like to have covered by further teaining?

Remarks




Last name
Person No. 1 2 3 4 5 7 8 c’ii‘,"e"clﬁi?
If “ND,"
Name explain
Age
Ques-
;2825 Person prpe Yes| No
$?°NNDI- Person Condition Yes | No | Person Condition Yes| No
PAGE(S)
[JNone
¥2ip|' Person | Page Yes| No
PAGE(S) 1
2
[_1None
3
DOCTOR | Person Yes | No | sypPLE- | Person Yes | No
VISITS MENT .
[JNone
PERSON | Person Yes | No
PAGE(S) [TINone
1
HOUSE. | Ques- Yes | No
2 HOLD L“ﬂ_
3 PAGE
(Esp. year|
built and
4 coverage
items)
5
6
COMMENTS (including edit)
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RESULTS OF OBSERVATION:

Overall evaluation on all phases of work

[ Excellent [C] Satisfactory [] Needs improvement [C] Unsatisfactory

Comments on general performance

Recommendations for next observation

OBSERVER: Note any area of the questionnaire or interviewer’s instructions which in your view require modification
or clarification.

Observer’s signature Date

E & To be completed if observer recommends termination, probation, or other administrative action - 5
Comments of the Regional Director

Regional Director’s signature Date
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APPENDIX VI
HIS RECONCILIATION FORM (NHS-HIS-R-1X-T)

A. RECONCILIATION SECTION FOR BED DAYS, B. RECONCILIATION SECTION FOR CONDITIONS AND HOSPITALIZATIONS REPORTED IN ONE INTERVIEW
RESTRICTED ACTIVITY DAYS, AND TIME LLOST [We are interested in finding out more about conditions (hbspitalizations) which were reported at one lime but not at
DAYS IN PAST TWO WEEKS . Condition . Date of hoopitalizatios | Condition Date of hospitalizalion

The osiginal questionnaire showed . .. and | have . . . .

which is the correet information?

: Original Reconciliation | Explanation +[Explanation

% Dod duys Bed days :

I None ] tNone '
5e. Cut dows days Cut down days
[JNoae [ None '
5f. Work days Work days
[J None [] None
5g. School daya Schaol days
"] Nome ] Noug [ Sustained [ Deleted i ] Sustained [ Deleted
C. RECONCILIATION SECTION FOR DIFFERENCES WITHIN MATCHED CONDITIONS — The original questibnnaire showed . . . and | have . . ., which is the correct i
&_ 1 2 3 ; 4
Matich |Reinterviow condition No. |1, Person No. |Match |Relnterview condition No. | 1. Person Na. [Maich |Reinterview condition No. [1. Person No. {Maich |Reinterview condition No. [1. Persan No.
i
Original Reconcliliation Original Reconciliation QOriginal Reconciliation Original Reconciliotion
2, 2, 2, i N
[CYes [INo CTlYes  [INo {COYes [No CJYes [JNo [ClYes [JNo ClYes [CINo CJYes [TNo [OJYes [Ne
30, 3a, 3a, i 3a. :
1

3b. 3b. 3b. i 3h.

Je. Jc. 3c. 3e.

3d. 3. 3d. 3d.

3e. Je. 3w, 3a.

Original Reconciliotion Original Reconciliation Original econciliation Original Reconclliotion

90, [JYes [INo {Yes [JNo 9a. [C]Yes [INo [CYes [JNo 9o, [JYes [JNo {JYes [ONe 90. (JYes [INo JYes [JNo

gb, [JYes [JNo [[JYes [JNo 9b. [JYes [INo CJYes [No 9b, [JYes ([TINo [Yes [N 9. [JYes [JNo [T]Yes [JNo

10. Days Daya 10. Dayn Days 10. Days D-(' 10. Daya Days
T, Days 1 Days | W, Days | Days | T, Days 3 Dars | . Days 1 Days |
: [ None ! [ Noe : 1 None ! I Noze : [ None ! [ None : [ None ! [ Nene
12, Days Daya ! 12. Days T Days ! 12, Days : Dars ! 12, Days : Days !
| [JNone | CJNone : [JNone i [ Noze , [JNone : 1 [ None y [JNone ! I None
13, Days 1 Days 13 Days Days 13. Days 1 Dafa 1 13. Dmas Days |
¢ ] None | [ Nome t [JNone | CINone { ) Nome ! [JNene ! [JNone | [JNone
Tdo. i : (S i Durh Vdo. Y puri Bef Duri Before | 14 [ Duri Bef Durh Bet,
(0 uring (3 eore) (Ruring (0 Before | 4 [ Puring (3 Belere) CIuing 0 Befers | ™ Dl aring O3 Belorg e Do ) ™ O B O Biten) OB O e
146, 45, Wb, p, Be P Before { 40 [JPast Befl P Bef
e, Opckerel DOpags, Opefpre | Opan, Olpelere Ofaee, Clgelpre ™ Dfst, O] DN O] O, Uik O OB
e, e, W Week 1'4¢ [JLuat Week | [JLast [T Week |4 [JLast Feek Lest [ Feek
Oltes O, | Obes Opeet, | D Ofer) Obey O, 1™ Ohin Ok oy Dl | Ot D) Dl O
15. - . fore | 15- 3-12 [C] Bef 3= 12 [} Before | 1> 3-12 [] Before| []3- 12 [J Before | 1 3-12 [ Before] []3- 12 ] Before
D '5'1""1'2 D IB;::I: D;':“Ez D IB;;;:L ‘D mon. D l;m%r:a Dmo-. D 1;-:?- D mos, D 12mos] Dmol. D 12 mos. D mos. D l;m:l. Dman. D 12 mos
. [SYes [ONe |[TIYes [JNe |20, [TJYes [Ne |({JYes [INo (20. [JYes [Ne [{HYes [JNo |20 [JYes [JINo |[JYes [INe
2. [JYes [Jile |[JY¥es [N |21 [J¥es [ONo |[JYes [ONo |2 [JYes [J¥ |[{Yes [3No [20. [JYes [JNo |[JYes [Jio
22, {TJYes [JNo [JYes [JNe 22, [JYes {JNo CdYes [ No 22, {JYes [Ne E:‘ Yes []Ne 22, [C]Yes [JNo L1Yes [J-No
23, Ti H Ti 23. Times | Times 23, Times | Tines 23, Times ! Times
imee } O Noe es [ Noze ' 1 O Wone " [] Nene } T None [TJ None [ JNone [[J Noze
24. Days | Days 24, Days | Days 24. Days Days 24. Days 1 Daya
' [ None [] Noge | [ Noae [C] None t [ Nene ! [ Nome ! [C]None [] None
250. Greal deal Great deal 250, Great deal Great deal 25, Great deal Great deal 25a. Great deal | Great deal
Some Some Some Some Some Some Some Some
Very little Yery little Very little Very little ] Very little Very littie Very little Very little
[ iNotatall Not at ull [ 1Not at all Not at all Not at all Not st ali Not at all Notat all
] Other - Spuclfy—; Other - Spaclfy7 [J Other~ Spen:lly7 Other - Spsclly7 [J Other - 5pnc-’ly7 Other - Spnclly7 Other - Splclly7 Other - Speclly-;
256, [JYes [INo [JYes [JNeo 25b, JYes []No [CJYea [CINo 256, ([1Yes [TJNe ClYes [Ne 256, [JYea [INe CJYes [Ne
25¢. Cured Cured 25¢c. Cured Cured 25c. Cured Cured 25¢. Cured Cured
Under contral Under contral Under control Under control Under control Cnder control Under contral Under control
Other - Spoclly; Other - Specl{y7 Other - Spuctly? Other - Spqclly7 Other - Spcclly? Other - Speclly;; Other - Spcclly7 Other - Specﬂy;
25d. Month(s) | Year(s) Month{s) | Year(a) 254, Month(e) ] Ycar(s) Month{s} | Year(s) 25d. Month(s) ; Year(s) Month(s) ichr(s) 25d, Month{s)| Yenr{s} Month(s) i Yent{a}
1 1 H ) ) i
: H H H H I L {

HORM

NHSWHIS-N-1 X (68:87)



BUT NOT IN BOTH INTERVIEWS

another. Can you think of any explunuhon for . . . not having been reported in the (ariginol interview/our interview today)?

Condition Date of ho:pltlhzllivl Condition Date of hospitalizetion] Condition Date of hospitalization|
Explanstion Explenation Explanation
) Sustatued [ Deleted [ Sustained [ Deleted . [ Sustained ) Deleted
nformation?
}_ 5 5 +_ 3
Match |Reintorview condition No.] 1. Person No,  [Mmtch [Reinterview condition No. [ 1. Person No.  [Maich [Reinterview condition No. {1. Person No.  {Match IRelnlervicw condition No. [1. Person Ne,
Origina! Reconcillation Original Reconciliotion Original Reconciliction Orlginal Reconciliation
2 2. 2, 2,
ClYes [JNo CIYes  []No [OYea [T {OYes [JNo CYes [Ne [JYes [INo [JYes [INo CYes [Ne
3a, 3a, ? 3o, 3a,
. 3b. 3b. b,
dc. kTS 3e. Jc.
34, 3d, 3d. 3d.
Je. Je. 3». 3a.
] Orliginal Reconcllistion Original . Reconciliation Original Reconciliotion Original Reconciliction
96. []Yea [INo I Yes [JWe 9a. [ Yes ClNe [JYes [CNo 99. [JYes [INo {Yes [JNo Fa. [JYes [INo CJYes [INo
[COYes [ONo |[[JYes [ONo 9 [JYes [JNo |[“JYes [JNo 9% [JYes [JNo |[[JYes [INa 9. [JYes [JNo |[[JYes [I¥No
10. Days Days 10. Days ; Days 10. Days Days 10. Days Days
13, Days 1 Days 13, Days 1 ' Days | N 'D-ys T Days . 'D-yl I Days |
: [ None : [ None : I Noae ! [INone : T None [JNoue : [C] Nene ! [ Nene
12. Days : Days | 12. Days 1 Days ! 12. Days 1| Days ! 12, Days | Days 1
y [ Noee {CINoue : [JNoze { [ None : ] Nene 1[I None : [INone H ] None
13 Days Duays 13 Days 1 Days 13, Days 1 Days | 13. Days 1 Days
! [INome [INone ! [ None { ") None ! [JFone | CJNone ! [JNome L[] None
s O Dunn; [ | g:ﬂf:r: DDurins:l Hcfon: e | ?I:?.E (] g:.‘:? DDuringD B:Iore N | Dnrln; O g:{:: DDnrinx O Beforc | Du':i-' [ g;{:n DDurilgD B:lare
14b. 14b, 14b. 4b,
P B P
[ Pam (] elor: sz:il (] Befora ] ol D izievsir: D;v.vi‘- 0 Belnrc O g::l:-. O Befon D;:;!' 0 Bernu [mm} Pl"ll:' [:I Blfore D{‘l&l ] Be!or:
T4e. Tde, 14c. 14c.
Last Weel Last Week Last Week Lust Week w A ”,
Ot O Oy Ofes, | Oy Ot Ok Ot | Ot Dot Oty O, | Oy Ot | Dy Ok,
15 15, 15, 15.
3-12 Be( rc 3-12 Before 3-12 Bel 3-12 Bl . 3-12 3-12
- mos. Dt Dl'l\el. o~ 1;1:;- O mos, u l;noo: Dmol Dy ore Dnol. O ?;br" Dioiz = Befms Dmol - Belcrc D:olu ] B'h"
20. [Yes [JNo- {[JYes [JNo 20. [JYes [JNe COYes [INo 20. [CJYes [No Yes [INo 20. [CJYes [JNo JYes []¥o
21. [JYes [TINo T} Yes [[INe 2l [JYes [JNo [JYes (No 21, [JYes [INe [JYes [CJNo 2L [JYes [JKo [JYes [No
22, [JYes [JNo TIYes [JNe 22, [JYes (JNo CJYes [ No 22, [TJYes [TJNe CYes [SNo 22, {JYes []No [JYes ([JRe
23, Times | Times 23, Times | Timen 1 23, Tlmen" Tl 72 Timea T Times
1 [JNone {ONone 1 I None 1 C) None } CINone et [JNone ; CNene fme 5 Wone
24, Days | . Days 24. Days | Days | 24. Days | Days 24. Days | Days
! [JNone [ None ! [ Nene ! T Noze ! [JNome [ Neone . { [OJNone [ None
250, Great deal Great deal 25a, Great deal Great deal 25e. Great deal Great deal 250, Great den) Great deal
Some Some Some me Some Some . Some Some
Very little Very little Very littls o Yery little Very little Very little Very little Yery little
Not st all Not at all Not at all iy Not at al] Not at all Not at all Not at all Not xt all
Other = Spaclty7 Olher - Spocl!y7 Qther » Sseclly—’, Other - Sp-clly—*: Other » Spocl!y7 Other ~ Sp«:l(y-; Other = Splclly7 Other -~ Sprclfy7
25b. [JYes [JNeo [OJYes [TINe 25t jYes [JNe O Yes [JNe 256, [JYes [JNo ] Yes [INo 256, [JYes [TJNo JYes [Ne
25¢. Cured Cured 25¢. [t Cured Cured 25¢. Cured ] Cured 25c. Cured Cured
Under control Under control Under costrol ) Under control Under control Under control Under control Under contral
Other « Sp-cl{y;. : Other = Specl{y7 d Other - sroclly;- Other - Sp-clty7 Other ~ Spcclly7 Other - Specn‘y7 Other ~ Spnclly? ] tj Other - .}pe:lty7
25d. Month(s); Year(s) Month(s) | Year(s) 25d. Month(s}| Yesis) I Month(a} E Year(s) 25d. Manth(s) | Year(s) Month(s} | Year(s) 25d. Monthis}; Yenr(s) Month(a} i Yeurls}
] ! i i i H

UsSomMOC
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APPENDIX VI
SUMMARY REPORT OF NHS-HIS REINTERVIEW (NHS-HIS-R-401)

FoRM NHS-HIS-R-401  U.S. DEPARTMENT OF COMMERCH 1+ Interviewer’s name |Code | Telephone No. 2. Regional Office
(5-5-66) BUREAU OF THE CENSUS) | |
] ]
3. Reinterviewer’s name |Code | Job title 4. PSU
| | Program Supervisor | -
SUMMARY REPORT OF 1 % Altemate
NHS-HIS REINTERVIEW 5. Reinterview date [] Senior Interviewer |6. Sample
[] Other.
Section | - COVERAGE CHECK OF HOUSING AND OTHER UNITS Section Il
HOUSEHOLD COMPOSITION CHECK
i Part A - Area Segments Part B Part C Number of persons
Reinterview seg t d
Number of units B Segment Check Number Segment | Household | Before
Number of K Extension sheet |§ of wrong No. serial No. |reinter- | Added |Deleted
sample units] Listed ! house- view
before before entries holds ) (2 (3) (4) (5)
Number | Type reinter- reinter- Added Deleted inter-
view view 1 Correct | Incorrect § viewed
(1)) (2) 3) (4) (5) (6) ) (8) )]
Total this
reinterview
revious
cumulative total
New

cumulative total

1 Exclude unlts in special dweliing places in NTA segments and in *‘large’’ special

dwelling places.

if the most recent listing for an NTA segment was performed by another person, enter name
in “Explanation of Differences’® and prepare separate form NHS-HIS-R-401 reporting

columns (4), (5), and (6) data for the segment.

Explanation of differences in sections | and ||

(Glve reference to section and segment, numbers of added or deleted units, and to segment
and serial numbers of added or deleted persons, Describe type of error if column (8)Is

checked. Explain changes in classification of ‘‘year built’’ here also.)

Total this reinterview

Previous cumulative total

New cumulative total
—
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Section Il — CONTENT CHECK

tions and Hospitalizations and Hospitalizations
Different ) Different Same Different Same
Segment | Household respondent respondent! respondent respondent 7 respondent respondent I
No. serial No. Nu:tfber Differ- Nuon;ber Differ. |NUmber of| piffer- |Numberoff pifrer. ggicleig;' Differ- ':‘gfﬁf;' 3:2?;-3
persons | °M°°S | persons | M85 |checks * | " | checks*| "< base2 | NS base 2
[4)) (2) (3) (4) (5) (6) 7 (8) (9) (10) (n (12) (i3) (14)

Part A — Personal Characteristics

Part B — Characteristics Within Condi-

Port C — Number of Conditions

Total this interview

Previous cumulative total

New cumulative total

I Includes adults responding for children under 19,

2 (#") check conditions and hospitalizations plus sustained conditions and hospitalizations
plus number of conditions and hospitalizations added and sustained to reconciliation form.

3 Number of original conditions and hospitalizations deleted from reconciliation form plus

number of conditions and hospitalizations added and sustained to reconciliation form.

* Definitions

retained after reconciliation.

(v’) checks: Each check represents one condition
or hospitalization reported on both interviews.
Sustained conditions or hospitalization are those
which are reported only on one interview and

Section IV — ACTION TAKEN

PERFORMANCE |

Section V

Note:
\or planned

This section must be filled if the interviewe

r has been rejected in any of the preceding sections. Explain action taken
to retrain interviewer if her work has been rejected (R). (If more space is required, use additional sheet.)

Section

Decision
A — Accept
R - Reject

4)) (2)

1-A

1-C

I -A

i -c
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APPENDIX Vi
PRODUCTION GUIDE FOR NHS (11-102C)

FORM 11-102C U.5. DEPARTMENT OF COMMERCE| 1. REGIONAL OFFICE 2, SAMPLE
110-7-83) BUREAU OF THE CENSUS i

PRODUCTION GUIDE FOR NHS 3. INTERVIEWER 4. INTERVIEWER COPE

INTERVIEW HOUSEHOL DS

SEGMENTS INTERVIEWED LIST SEGMENTS SUPPLEMENT THIS ASSIGNMENT CUMUL.ATIVE

LINS cA
weex| esu PRODUC-
o cA ca ca 2 aLLoweD|aLLowED [PavroLL | ALLoweD | PavaoLL

NUMBER 1 NUMBER 2 NUMBER | 5 NUMBER { yiN\iTES | MINUTES | MINUTES | MINUTES | MINUTES | Aot

@ | o () (d) {e) 0] (8) (b) 0] )] [O) 0] (m) (@) (©) ®

11

12

13

14

REMARKS

CHIEE, FIELD DIVISION COPY USCOMM-DC 21750 P-63



FORM 11-102C (10-7-63)

INSTRUCTIONS FOR COMPLETING FORM 11-102C

GENERAL

Maintain a Form 11-102C for each interviewer on a
three month (NHS Sample) basis. At the end of the
three month period send the yellow copy to Chief,
Field Division, retain the original in your files and
start a new 11-102C for each interviewer. One line
of the 11-102C should be completed for each inter-
view and/or listing assignment.

Columns (a)~(p)
Enter the week in column (a) and the PSUin column (b).

Post the computation allowances to columns (d),
(f), (h), and (i), using Production Standards Memo-
randum No. 5 (Formerly GAM No. 70) and your
knowledge (from payroll records) of whether the
assignment was overnight or non-overnight. Enter
the workload associated with each allowance in
columns (c), (e), and (g).

Enter the number of current supplements (if any)
completed in column (j), and the allowance per unit,
as given in Operations Memorandums, in column (k).

Multiply each allowance by its workload and add
the results to obtain the total allowance. (Be sure
to add in CA 4.) Enter this total in column (l).

Enter the payroll minutes in column (m).

Revise the cumulative production ratio in columas
(n), (o), and (p).

# U, S, GOVERNMENT PRINTING OFFICE : 1973 515-212/48

USCOMM-DC 21759 P-63
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Series 1.

Series 2,

Series 3,

Series 4,

Series 10.

Series 11,

Series 12,

Series 13.

Series 14,

Series 20,

Series 21,

Sertes 22,

v

VITAL AND HEALTH STATISTICS PUBLICATION SERIES
Originally Public Health Service Publication No. 1000

Programs and collection procedures.— Reports which describe the general programs of the National
Center for Health Statistics and its offices and divisions, data collection methods used, definitions,
and other material necessary for understanding the data,

Data evaluation and methods research.—Studies of new statistical methodology including: experi-
mental tests of new survey methods, studies of vital statistics collection methods, new analytical
techniques, objective evaluations of reliability of collected data, contributions to statistical theory,

Analvtical studies.—Reports presenting analytical or interpretive studies basedon vital and health
statistics, carrying the analysis further than the expository types of reports in the other series,

Documents and committee reports.—Final reports of major committees concerned with vital and
health statistics, and documents such as recommended model vital registration laws and revised
birth and death certificates,

Data from . the Health Interview Survev.—Statistics on illness, accidental injuries, disability, use
of hospital, medical, dental, and other services, and other health-related topics, based on data
collected in a continuing national household interview survey,

Data from the Health Examination Survey.—Data from direct examination, testing, and measure-
ment of national samples of the civilian, noninstitutional population provide the basis for two types
of reports: (1) estimates of »the medically defined prevalence of specific diseases in the United
States and the distributions of the population with respect to physical, physiological, and psycho-
logical characteristics; and (2) analysis of relationships among the various measurements without
reference to an explicit finite universe of persons,

Data from the Institutional Population Surveys — Statistics relating tothe health characteristics of
persons in institutions, and their medical, nursing, and personal care received, based on national
samples of establishments providing these services and samples of the residents or patients,

Data from the Hospital Discharge Survey.—Statistics relating to discharged patients in short-stay
hospitals, based on a sample of patient records in a national sample of hospitals.

Data on health resources: manpower and facilities. —Statistics on the numbers, geographic distri-
bution, and characteristics of health resources including physicians, dentists, nurses, other health
occupations, hospitals, nursing homes, and outpatient facilities,

Data on mortality,—Various statistics on mortality other than as included in regular annual or
monthly reports—special analyses by cause of death, age, and other demographic variables, also
geographic and time series analyses.

Data on nalality, marriage, and divorce.—Various statistics on natality, marriage, and divorce
other than as included in regular annual or monthly reports—special analyses by demographic
variables, also geographic and time series analyses, studies of fertility,

Data from the National Natality and Mortality Surveys,.— Statistics on characteristics of births
and deaths not available from the vital records, based on sample surveys stemming from these
records, including such topics as mortality by socioeconomic class, hospital experience in the
last year of life, medical care during pregnancy, health insurance coverage, etc,

For a list of titles of reports published in these series, write to: Office of Information

National Center for Health Statistics
Public Health Service, HSMHA
Rockville, Md, 20852
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