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One of the f i r s t  na t iona l  survey a c t i v i t i e s  in i -  
t i a t e d  by the Public Health Service ,  the National  
Health Interview Survey (NHIS) was inauguarated in 
Ju ly  1957and has been in opera t ion  cont inuously to 
the presen t  time. I t s  source of data is  a cross-  
s ec t iona l  p r o b a b i l i t y  sample of households in the 
United S ta tes .  Although i n i t i a l l y  conceived as a 
na t iona l  morbidi ty  survey to provide d e s c r i p t i v e  
s t a t i s t i c s  on the incidence and prevalence of 
d iseases  and impairments, the o r i g i n a l  data se t  did 
include information on d i s a b i l i t y  and u t i l i z a t i o n  
of medical s e rv i ces .  Since 1957 there  has been a 
cont inuing e f f o r t  to evaluate  survey procedures and 
ques t ionna i re  content .  However, except for the 
updating of the sample frame, the sample design has 
remained r e l a t i v e l y  unchanged for the pas t  twenty 
years .  The evolu t ion  of the NHISobject ives  toward 
a g rea te r  emphasis on supplemental hea l th  top ic s ,  
measuring change, and a des i re  to obta in  more 
accurate  es t imates  of va r i ab l e s  ( e . g . ,  hea l th  
expendi tures)  which are b e t t e r  repor ted  using shor t  
r e c a l l  per iods  and frequent  contac ts  of respondents 
have caused us to focus our a t t e n t i o n  on sample 
design i ssues .  Since the sample and f i e l d  
c o l l e c t i o n  a c t i v i t i e s  for  NHIS are provided by the 
U.S. Bureau of the Census, i t  i s  extremely 
important and cost  e f f e c t i v e  to address these 
i ssues  at  t h i s  time so tha t  the r e s u l t s  can be 
incorpora ted  along with the usual updating of the 
frame based on the 1980 Decennial Census. 

The purpose of t h i s  paper is  to i d e n t i f y  the 
ob jec t ives  of the National  Health Interview Survey 
in the 1980's and ou t l i ne  the research  areas  to be 
explored in conjunct ion with the survey redes ign 
e f f o r t s .  

Background 

In Ju ly  1956 l e g i s l a t i o n  was enacted au thor iz ing  
the U.S. Public Health Service to conduct 
cont inuing surveys of i l l n e s s  and d i s a b i l i t y  in the 
United S ta tes .  The NHIS, the f i r s t  of a s e r i e s  of 
data  c o l l e c t i o n  systems organized to implement the 
l e g i s l a t i o n  was planned during the f a l l  and winter  
of 1956. 

In the ea r ly  years  of the survey a major 
emphasis was p l a c e d  on the d e f i n i t i o n  and 
refinement of a basic  se t  of hea l th  and demographic 
va r i ab les  to be used to produce na t iona l  es t imates  
of morbidi ty ,  d i s a b i l i t y ,  and hea l th  se rv ices  
u t i l i z a t i o n .  Concern focused on the q u a l i t y  of the 
data ,  the e f f i c i e n c y  of the c o l l e c t i o n  and 
processing procedures,  and the usefulness  of the 
survey r e s u l t s .  I t  soon became apparent tha t  in 
order to meet hea l th  data needs i t  would be 
necessary  for the survey to develop supplementary 
hea l th  topic  modules which could be included on a 
one-time or r o t a t i n g  bas i s .  

As a result of the efforts that were made 
between 1957 and 1968 to improve the measurements, 
it was believed that a core set of items had been 
developed that would provide not only a more 
adequate basis for producing current national 
estimates of the nation's health status but also 
form the basis for charting changes in these 

hea l th  ind ica to r s  during the next ten years .  As 
the demand grew for a wide assortment of 
information on spec ia l  hea l th  top ics ,  a major 
funct ion of the NHIS program evolved into providing 
not only information on these supplementary top ic s ,  
but of r e l a t i n g  the supplemental information to the 
core hea l th  va r i ab le s .  

The NHIS entered  the 1970's with a f ixed se t  of 
core items on the ques t ionna i re  r e f l e c t i n g  both 
hea l th  and demographic c h a r a c t e r i s t i c s .  I t  was 
found tha t  with the exception of acute cond i t ions ,  
most of the core hea l th  measures as publ ished in 
Current Bstimates,  did not change tha t  much in the 
aggregate  from year to year .  The major s t r eng th  of 
the NHIS was in providing populat ion-based hea l th  
p r o f i l e s  of spec ia l  populat ion groups i d e n t i f i e d  
through supplementary modules administered in many 
ins tances  to a subsample of respondents on a s e l f -  
response (not a proxy) bas i s .  I t  became c lea r  tha t  
the spec ia l  popula t ion groups about which 
supplementary information was co l l ec t ed  were 
inc reas ing ly  ca tegor ies  of the populat ion which 
were of long-term pol icy  planning and eva lua t ion  
i n t e r e s t s ;  i nc reas ing ly  ca tegor ies  of people for 
whom measures of r e l a t i v e  r i s k  were needed; 
ca t egor i e s  of people for  whom hea l th  ind ica to r s  
which r e f l e c t  equi ty  values as welI as wel l -be ing 
values were needed; inc reas ing ly  ca t egor i e s  of 
people who represen t  numerical ly  small but 
s u b s t a n t i a l  propor t ions  of the populat ion.  Groups 
such as the e l de r l y ,  the long-term care popula t ion  
l i v i ng  outs ide  i n s t i t u t i o n s ,  the ch ron ica l ly  
d isabled ,  the medical ly underserved, those without 
hea l th  care coverage, Medicaid en ro l l ee s ,  non- 
immunized ch i ld ren ,  soc ia l  and e thnic  c a t eg o r i e s ,  
and persons with spec i f i c  d i seases ,  such as 
d iabe tes ,  hyper tension,  or hear t  condi t ions  are 
examples of such popula t ions .  

I t  has a lso  become evident  tha t  i f  a continuous 
mult i -purpose na t iona l  hea l th  survey was not in 
p lace ,  the information needs of the Department 
would not be met, or i f  met through ad hoc surveys,  
i t  would only be a t  severa l  times the cos ts  which 
i t  now requ i res  to add a few supplementary items to 
the NHIS. Moreover, as our s t a f f  i n t e r a c t s  even 
more c lose ly  with the s t a f f s  of the Office of the 
Ass i s tan t  Secre tary  for Health i t  i s  becoming c lea r  
tha t  the i n t e l l i g e n t  a l l o c a t i o n  of b i l l i o n s  of 
do l l a r s  of publ ic  program monies in the area of 
hea l th  requ i res  current  popula t ion-based es t imates  
of hea l th  s t a t i s t i c s  for those ca tegor ies  of people 
who are of spec ia l  long-term i n t e r e s t  from a po l i cy  
planning and eva lua t ion  s tandpoint .  

I t  has a lso  become c lea r  tha t  r o t a t i n g  
supplements are extremely important in descr ib ing  
temporal v a r i a t i o n s  in repor t s  of hea l th  and 
i l l n e s s  behaviors which are changing over time and 
which are aspects  of hea l th  l i k e l y  to have major 
impacts on longevi ty  and on hea l th  care programs 
during the next decade. The most dramatic example 
of t h i s  in recent  years  has been in the area of 
smoking behavior ,  but other  aspects  of hea l th  
hab i t s  and l i f e  s t y l e s  are a lso changing and we are 
rece iv ing  an increas ing  number of reques ts  to do 
much more in th i s  area.  
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Present Sample Design 

Through a cont rac tua l  arrangement with the 
National Center for Health S t a t i s t i c s  (NCHS) the 
U.S. Bureau of the Census performs the f i e l d  
a c t i v i t i e s  r e l a t ed  to the NHIS including the 
i d e n t i f i c a t i o n  o f  the sample households. 

The current sampling plan of the survey follows 
a multistage probability design which permits a 
continuous sampling of the civilian, 
noninstitutionalized population of the 
United States. The sample is designed in such a 
way that each week's sample of approximately 800 
households is representative of the target 
population and that weekly samples are additive 
over time. 

The first stage of the sample consists of 
drawing 376 primary sampling units (PSU's) from 
approximately 1,900 geographically defined PSU's. 
A PSU consists of a county, a small group of 
contiguous counties, or a standard metropolitan 
statistical area (SMSA). The PSU's collectively 
cover the 50 States and the District of Columbia. 
The 376 PSU design is a subset of the U.S. Bureau 
of the Census' Current Population Survey design and 
the PSU's which are selected into the samples with 
certainty (with probability of i) are the same for 
both surveys. The certainty PSU's are referred to 
as self-representing (SR) and are primarily SMSA's 
( there  are 156 SR PSU's in the NHIS sample). 
Before s e l ec t i ng  the sample PSU's a l l  of the PSU's 
were s t r a t i f i e d  into 376 s t r a t a  defined by the 
following var iab les :  

(1) geographic loca t ion  
(2) densi ty  of populat ion 
(3) r a t e  of populat ion growth from 1960 to 1970 
(4) propor t ion of non-white populat ion 
(5) type of industry in urban areas 
(6) type o£ farming in ru ra l  a reas .  

In some instances s t r a t i f i c a t i o n  r e su l t ed  in a 
stratum being composed of a s ingle  large PSU. In 
these s t r a t a  the PSU's were se lec ted  into the  
sample with ce r t a in ty .  In each of the 220 s t r a t a  
tha t  contained more than one PSU a s ingle  PSU was 
drawn with p robab i l i t y  propor t ional  to i t s  1970 
populat ion.  With no loss in general  understanding, 
the remaining s tages  can be combined and t r e a t e d  in 
t h i s  discussion as an u l t imate  s tage.  Within 
PSU's, then, u l t imate  s t a g e u n i t s ,  ca l l ed  segments, 
are defined in such a manner that  each segment 
contains  an expected four sample households (HH). 
Bach sample household is  interviewed once. 

The segments are sampled from each PSU so tha t  
the overa l l  sample is  se l f -weight ing  (each person 
has the same p robab i l i t y  of s e l e c t i o n ) .  The t o t a l  
NHIS sample of approximately 12,000 segments 
contains  about 116,000 persons in about 40,000 
households. 

Evaluation of NHIS Procedures 

In February 1977 the U.S. National Committeee on 
Vi ta l  and Health S t a t i s t i c s  e s tab l i shed  an ad hoc 
Panel to review NHIS procedures in order to 
a sce r t a in  how well t h i s  a c t i v i t y  was meeting the 
l e g i s l a t i v e  mandate. The Panel recommended tha t  

the NCHS undertake a comprehensive evaluat ion ,  
based on t o t a l  survey design (TSD) p r inc ip l e s  to 
determine the f e a s i b i l i t y  and d e s i r a b i l i t y  of 
severa l  a l t e r n a t i v e s  to the ex i s t ing  NHIS sample 
design.  Al te rna t ives  included were panel vs. 
c r o s s - s e c t i o n a l ,  r o t a t i o n  of sample, and bounded 
interviews.  Consistent  with the ideas of TSD the 
Panel recommended tha t  the Division s t a r t  
immediately to review i t s  own design fea tu res  
( e . g . ,  respondent ru l e s ,  length of re fe rence  
per iod,  use of d i a r i e s ,  in terview methodology) in 
order to take advantage of the oppor tun i t i es  
provided by the post 1980 Census Bureau redesign 
e f f o r t .  

In April  1979 a Working Group cons i s t ing  of both 
NCHS and Census Bureau personnel was formed to 
develop a se t  of s p e c i f i c a t i o n s  for redesign of the 
National Health Interview Survey. The Working 
Group was charged with i d e n t i f y i n g  survey 
objec t ives  and ou t l in ing  the research  p ro jec t s  to 
be undertaken as pa r t  of the redesign e f f o r t .  

The major objec t ive  of the NHIS in the 1980's,  
as determined by the Working Group, wi l l  be to 
continue to produce na t iona l  desc r ip t ive  hea l th  
s t a t i s t i c s  with an emphasis on the c o l l e c t i o n  of 
data on supplemental hea l th  top ics .  The redesign 
e f f o r t  wi l l  focus on the following spec i f i c  survey 
ob jec t ives :  

( i )  r ev i s ion  of the core ques t ionnai re  
(2) provide NCHSwith the capab i l i t y  of 

independently conducting follow-back 
surveys 

(3) better assessment of trends and individual 
change 

(4) improvement of the ability to collect data 
on topics which have a large recall bias 

(5) improve the ability to produce small area 
estimates 

(6) expand and improve analysis capabilities 
(7) utilization of existing health related 

variables in defining strata 
(8) provide the ability to sample special 

subgroups of the population; and 
(9) provide a continuing program to assess and 

monitor non-sampling error. 

The major p ro j ec t s  to be undertaken in 
conjunction with the redesign of NHIS are described 
below. 

Revision of Questionnaire Content 

For the pas t  severa l  years  DHIS has been engaged 
in rev i s ing  the complete se t  of items which make up 
the core ques t ionnai re .  A rev ised  ques t ionnai re  
was f i e l d  t e s t e d  in the four th  quar ter  Of calendar 
year 1979. These r e s u l t s  are cu r ren t ly  being 
analyzed and a new ques t ionnai re  is  scheduled to be 
implemented in January 1982. 

Considerat ion of an Al te rna t ive  Sampling Frame 

Part  of the current  NHIS sample is  s e l ec ted  from 
Census address f i l e s  which were co l l ec t ed  under the 
T i t l e  13 c o n f i d e n t i a l i t y  provis ion  tha t  prevents  
the r e l ease  of names and addresses to the 
sponsoring agency. This provis ion which prevents  
any independent subsequent contact  of the sample by 
NCHS severe ly  l imi t s  the use of the NHIS 
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sample for follow-back studies. Therefore, 
consideration of a sample frame independent of 
Title 13 is a high priority item for NCHS. Any 
alternative solution would be judged in terms of 
cost, precision, and coverage. 

Evaluation of  a Cross-Sect ional  and Panel Design 

The cur rent  NIIIS c ro s s - s ec t i ona l  design can 
produce aggregate es t imates  of net  change over 
time, and the fac t  tha t  the same PSU's are r e t a ined  
each year improves the a b i l i t y  of the sample to  
es t imate  the net  change. However, except through 
the use of r e t r o s p e c t i v e  interviewing procedures,  
the d i s t r i b u t i o n  of indiv idual  changes over time 
cannot be obtained with the present  design. 
Measurement of indiv idual  changes as well as more 
p rec i se  es t imates  of net  change could be achieved 
by r e v i s i t s  to the sample households. A panel 
design w i t h m u l t i p l e  v i s i t s  would provide a b e t t e r  
assessment of the dynamics of  change. Mult iple 
contac ts  with the sample respondents allows g rea te r  
f l e x i b i l i t y  in the use of memory aids and shor te r  
r e c a l l  per iods .  Frequent contacts  and shor te r  
r e c a l l  per iods  are extremely important  in 
c o l l e c t i n g  hea l th  expenditure data.  

In evalua t ing  the f e a s i b i l i t y  of i n t eg ra t i ng  a 
panel component in to  the continuous NHIS, severa l  
a l t e r n a t i v e  survey designs wi l l  be s tudied.  The 
a l t e r n a t i v e s  wi l l  be evaluated in terms of cos t ,  
p rec i s ion ,  and the types of s t a t i s t i c s  tha t  doflld 
be co l l ec t ed .  Al t e rna t ive  designs tha t  wi l l  be 
s tudied  are:  

(1) Cross -sec t ion  design 

The current  NHIS design wi l l  be evaluated 
with spec ia l  a t t e n t i o n  being given to the 
measurement of t rends .  

(2) Cross -sec t iona l  design with a year ly  panel 

Under this design, a subsample of the 
households interviewed in one year would be 
revisited the following year. The sample 
size for this design will remain the same 
as the current design. 

(3) Cross -sec t iona l  design with a qua r t e r ly  
panel component 

Under this design members of a household 
would be interviewed a total of 4 times a 
year. Our experience with the Medical Care 
Utilization and Expenditures Survey 
indicates that revisiting households more 
often magnifies the field operational 
problems. Within the framework of this 
basic design several patterns of 
scheduling households in and out of the 
survey will be studied. For this design 
only one fourth (1/4) as many households 
can be interviewed for the same cost in a 
year. The extent to which this would 
impair our ability to produce the 
descriptive statistics that are now 
produced will be examined. For a number of 

our statistics, however, the shorter 
recall period will improve the validity of 
our statistics. 

Small Area Estimation 

There is a tremendous amount of interest among 
many groups outside of NCHS for the Center 
providing estimates of health characteristics for 
States and smaller areas. Several reports of State 
statistics using synthetic and composite estimates 
have been published in the past i0 years. Since it 
appears unlikely in the near future that the NHIS 
will have a sample large enough to produce State 
estimates directly, small area estimates will 
continue to be published using synthetic estimation 
techniques. A number of design changes could be 
made, however, that would greatly improve our 
ability to produce small area estimates. 

The following design features will be evaluated 
for their effect on the precision and costs of 
producing local, State and national statistics: 

(1) s t r a t i f i c a t i o n  by Sta te  boundaries 
(2) d e f i n i t i o n  and s ize  of PSU 
(3) number of sample PSU's 
(4) r o t a t i o n  of PSU's each year wi thin  S ta tes  
(S) combining data for  3 or S year per iods  
(6) a l l o c a t i o n  of equal sample s ize  to each 

S ta te .  

Stratification and Allocation of Sample 

The purpose of th i s  study is  to i nves t iga t e  the 
hea l th  and h e a l t h - r e l a t e d  var iab les  tha t  might 
poss ib ly  be used to s t r a t i f y  the non-se l f -  
represen t ing  (NSR) PSU's to achieve an optimum 
sample design for hea l th  s t a t i s t i c s .  Previously,  
the va r iab les  used for  s t r a t i f i c a t i o n  in the 
Current Population Survey (CPS) have been used for 
the NHIS. I t  has always been reasoned tha t  the 
economic va r iab les  used in the CPS are highly 
co r r e l a t ed  with hea l th  va r i ab le s ,  t he re fo re ,  the 
NHIS design is an e f f i c i e n t  design. In add i t ion ,  
u n t i l  r ecen t ly ,  no hea l th  va r iab les  have been 
ava i l ab le  at  the PSU leve l .  

A number of health-related variables will be 
evaluated for possible use in stratification. 
Included among the variables will be air quality 
measures, water quality measures, extent of medical 
services (used to identify medically underserved 
areas), and selected mortality data. 

A correlation analysis will be conducted to 
study the relationship of each of the health- 
related variables to demographic characteristics, 
CPS stratification variables, NHIS statistics, and 
each other. 

The analysis will be used to select the best set 
of variables for stratification. Additional 
research will focus on the number and size of 
strata to use and the number of PSU's to select in 
each stratum. 

The NHIS sample has always been allocated 
proportional to population size (PPS). The PPS 
allocation has the advantage of being nearly 
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optimal for estimating gross levels and for being 
nearly self-weighting. Its main disadvantage is 
that such an allocation is not optimum for making 
estimates for many of the important subgroups of 
the population including States, low income 
families, Blacks, Hispanics, persons in medically 
underserved areas, persons in high polluted areas, 
and the aged. This study will investigate 
alternative allocations for improving the 
estimates for the important subgroups of the 
population and their impact on our national 
statistics. 

Producing reliable estimates for the subgroups 
of the population listed above may involve 
restratification, oversampling of PSU's and 
oversampling of populations within PSU's. Each of 
the optimum individual variable allocations will be 
evaluated in terms of cost, impact on national 
statistics, improvement of subgroup estimates, and 
impact on the estimates of other subgroups. The 
allocation which provides the greatest gains in 
precision for subgroups without adversely 
affecting precision at the national level relative 
to cost, will be the one recommended for the NHIS 
redesign. 

Utilization of Telephone Interviews 

A research study will be conducted to determine 
how the telephone interview can best be utilized by 
the NHIS on a continuing basis. A cost-risk- 
benefit analysis will be conducted for each of its 
potential uses including: 

(I) pretesting supplements 
(2) conducting follow-back interviews 
(3) conducting reinterviews 
(4) reducing the relative cost of data 

collection 
(5) estimating interviewer variances and 

biases 
(6) estimating response bias 
(7) conducting independent studies at a lower 

cost than a face-to-face interview survey, 
and 

(8) conducting local area surveys. 

Because a telephone interview system is a 
centrally operated data collection system, it is 
better suited for measuring many of the components 
of nonsampling error than the NHIS. The ability to 
randomize interviewer assignments over the entire 
population and to better monitor and control inter- 
viewer behavior at a central location is ideal for 
estimating interviewer effects. Being able to 
supplement the NHIS in any geographic location in 
the U.S. for approximately the same cost would 
greatly increase the potential of the NHIS. 

the principles of total survey design into the 
design of the NHIS. That is, the design decision 
will be based on a mean square error (MSE) 
criterion rather than strictly a sampling error 
criterion. In many instances, the nonsampling 
components of error will be impossible to measure 
and only crude approximations of the MSE can be 
made. In the redesign of the NHIS the 
incorpora t ion  of the p r i nc ip l e s  of t o t a l  survey 
design is  a stepwise process involving: 

(I) identifying the different kinds of 
nonsampling errors 

(2) developing methods to measure the 
different components of nonsampling errors 
either through a review of results from 
previous studies, an evaluation of the 
quality of the current data, or a survey 
redesign 

(3) developing methods to reduce nonsampling 
e r ro r s ,  and 

(4) developing procedures for con t ro l l i ng  
nonsampling e r ro r s .  

A series of research projects will be conducted 
for systematically evaluating and reducing the 
nonsampling error components in the NHIS. Among 
the projects planned are an evaluation of the use 
of the reinterview in the NHIS, an evaluation of 
the reference periods and respondent's rules use in 
the NHIS, and the scheduling and assignments of 
interviews to interviewers. The possible use of 
record check studies will also be examined. A 
number of research projects have been conducted 
over the past I0 years which can be used to help in 
the evaluation of nonsampling errors and are 
included in the references. 

One of the by-products of this research program 
will be an error profile for the NHIS. Several 
major surveys conducted by the Bureau of the Census 
and other government agencies have completed error 
profiles. In arriving at the final survey design 
decisions the error profile will help to provide a 
balance between sampling and nonsampling 
cons idera t ions .  The er ror  p r o f i l e  is  expected to 
be used as a basic  source of information for a 
continuing research program, to h igh l igh t  problems 
tha t  have not previously  been i d e n t i f i e d ,  to 
iden t i fy  areas for methodological s tud ies ,  and to 
help ana lys ts  with t he i r  i n t e r p r e t a t i o n s  of the 
r e s u l t s .  

Implementat ion 

The redesign of the NHIS wi l l  be a jo in t  e f f o r t  
between the NCHS and the Bureau of the Census. I t  
w i l l  depend upon the time schedule of the CPS 
redesign e f f o r t .  The success of the research  
out l ined  above wi l l  u l t ima te ly  be determined by the Using a Total Survey Design 
a v a i l a b i l i t y  of resources ,  both people and money. 

Designing a survey based pr imar i ly  on sampling We cur ren t ly  hope to complete a l l  r e l a t e d  research 
e r ror  cons idera t ions  may r e s u l t  in a design which by the end of 1982 and introduce the rev ised  sample 
has overlooked the major sources of survey e r ro r ,  plan into the f i e l d  in January 1984. 
Over the past  20 years i t  has become apparent tha t  
the nonsampling e r ro r s  in the NHIS are of ten large ACKNOWLEDGI~IENTS 
and c a n b e  caused by a wide range of both 
con t ro l l ab l e  and uncontro l lable  sources. A 
comprehensive qua l i ty  control  system is  e s s e n t i a l  
for the control  of both sampling and nonsampling 
e r ro r .  A major e f f o r t  wi l l  be made to incorporate  
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