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1. Introduct ion.  
In planning household surveys, one attempts to 

design samples at a f ixed data co l lec t ion cost with 
the smallest sampling variances. These sample 
designs are carr ied out using survey operational and 
administrat ive features. These features, such as 
data co l lec t ion  mode, cal l  attempt strategies,  and 
respondent rules, are p a r t i a l l y  designed to reduce 
nonsampling error .  Under a f ixed data co l lec t ion 
cost, changing these parameters may dramatical ly 
af fect  the survey sample size. 

We easi ly  measure how changing a survey's sampling 
plan af fects the sampling variances. We, however, 
often struggle to measure how changing other design 
features af fect  survey cost and data qua l i t y  (e .g. ,  
response rates and bias).  In fact ,  survey design is 
often hampered by the uncertainty in estimating 
these costs under a l te rnat ive  values of design 
parameters. Such information is usual ly d i f f i c u l t  
to obtain. 

In th is  prel iminary analysis we Look at the 
ef fects of varying two NHIS design features. In 
par t i cu la r ,  we vary the within-household sampling 
strategy and the respondent rule for the NHIS basic 
health and demographic questionnaire (BHDQ). A 
respondent rule governs the conditions under which 
proxy data are acceptable in survey data co l lec t ion.  
For th is  paper, a l l  other current NHIS design 
parameters are assumed f ixed. 

Note, the NHIS interview consists of two parts. 
One is the BHDO. The other is one or more 
supplements. A spec i f ic  supplement on a current 
health topics is usual ly f ie lded for one year. Most 
supplements require data co l lec t ion from one sample 
adult ( i . e . ,  person aged 18 and over) per sample 
household. Examples of these supplements: in 1987, 
Cancer Epidemeology and Control; in 1988, Alcohol. 
Other supplements co l lec t  household information or 
coLLect information af ter  screening for individuals 
with a r a r e  charac ter is t i c .  Examples: in 1986 and 
1989, Health Insurance. 

Under a f ixed data co l lec t ion  cost, changes in 
these two NHIS design f e a t u r e s  have many af fects.  
By changing to a se l f  response rule under a f ixed 
data co l lec t ion  cost, we protect against BHDQ proxy 
e r r o r .  We, however, may reduce the protect ion 
against both sampling e r r o r  and nonresponse bias. 
This reduced protect ion against sampling e r r o r  for 
minor i ty  s t a t i s t i c s  and s t a t i s t i c s  for smatter 
domains may be pa r t i cu l a r l y  problematic. 

"[Under current procedures] the NHIS interviewer 
attempts to have a l l  family n~nbers 18 years of age 
or older present for the [BHDQ] interview. When 
th is  is not possible, proxy response is accepted for 
absent adult family members. In most s i tuat ions,  
proxy response are used for persons under 19 years 
of age. Persons 17 and 18 years of age may respond 
for themselves, however [Current Estimates from the 
NHIS, U.S., 1987. page 134]." In the 1988 NHIS, 
63 percent of the BHDQ respondents 18 and over are 
present for the whole BHDQ interview and 70 percent 
a r e  present for at least some of the interview. 

Recent BHDO response rates are 95 percent or 

higher. An NHIS interviewer currently the BHDQ 
data can obtain data from any knowledgeable adult in 
a sample household. This high response rate 
protects against nonresponse bias. 

If NHIS no longer permits such BHDQ proxy 
response, interviewers will likely experience more 
refusals and absent respondents. The interviewers, 
thus, will make additional call attempts for survey 
data. There is, however, also uncertainty in 
estimating the BHDQ response rate under a change to 
self reporting rule. Under self-reporting, patterns 
and effects, if any, of disproportionate nonresponse 
are not known. 

While changing the BHDQ respondent rule, we 
compare the effects of changing the BHDQ within- 
household sampling strategy. BHDQ data are now 
collected for every household member. Alternatively 
the BHDQ would use a within-household sample. 

Preparing recommendations for these NHIS design 
features is difficult. A design feature enhancing 
statistics for one kind of NHIS goal usually 
adversely affects statistics for other NHIS survey 
goals. Thus developing recommendations for these 
design features requires prioritizing NHIS 
objectives. It also requires an assessment of the 
quality of BHDQ data using the current respondent 
rule. 

Section 2 discusses design options for both NHIS 
respondent rules and within-household sampling 
strategies. Section 3 discusses estimating the cost 
and other effects of these changes. Assuming fixed 
data collection cost, Section 4 discusses theorized 
NHIS samples with such features. Section 5 compares 
the BHDQ effects of these alternative designs. 
Section 5 looks for other effects. Section 6 
identifies additional research. In particular, we 
need to assess the margin of errors in fundamental 
parameters used in this research. Section 7 
provides recommendations. Section 8 summarizes the 
paper. 
2. Options for NHIS respondent rules and within- 
household san~ting strategies.  

There has been discussion of changing the NHIS 
respondent rules for the BHDQ and analyzing the 
ef fects of such changes. The NHIS does not co l lect  
information, however, on whether indiv iduals under 
18 years of age are present at the BHDO interview. 
Proxy is used for BHDQ data for indiv iduals not 
present at the BHDQ interview. Note, 80 percent of 
the females but 58 percent of the mates are present 
for at least some of the BHDQ interview. Estimates 
for mates, thus, are more Likely to be subject to 
proxy bias. 

Addit ional data co l lec t ion  e f fo r t  is required with 
a change to se l f  report ing. Not a l l  indiv iduals 
targeted for the BHDO would be present at the 
i n i t i a l  NHIS household interview. To of fset  such 
addit ional survey e f fo r t s ,  one a l ternat ive  design 
feature introduces BHDQ within-household sampling. 
in fact ,  "The HIS Ouestionnaire Redesign Workgroup 
had recommended that as part of the NHIS 1995 sample 
redesign, consideration be given to (a) select ion of 
one or more sample adults and sample a ch i ld  in each 
household and (b) sel f  report ing for by sample 
persons aged 14 years and over." 
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2.1.  Changing the BIIDO respondent rule 
Under one NHIS change, we i ns i s t  on BHDQ se l f  

response from persons aged 1/, years and over. There 
is growing NHIS evidence that  teens can report va l i d  
NHIS data. In p a r t i c u l a r ,  se l f  response has been 
planned or used to obtain data for  ind iv idua ls  12-17 
years of age in the Teenage A t t i t ude  and Pract ices 
Survey and in the Youth Risk Behavior Survey. For 
the BHDQ, the NHIS in terv iewers,  however, are 
ins t ruc ted to use proxy response by an adul t  fo r  
those under 18 years of age. 17-18 year olds may 
respond fo r  themselves. For persons aged 17 years 
or o lder ,  NCHS looked at e f fec ts  of changing the 
NHIS respondent ru le .  In a 1972 s t a t i s t i c a l  
experiment, NCHS co l lec ted data for  persons aged 17 
years of age or older using e i ther  sel f-response or 
the current  respondent ru les.  Na t iona l l y  
representat ive estimates for  the populat ion aged 17 
years and older were prepared respect ive ly  based on 
proxy and se l f  respondent ru les.  In th i s  study, 
estimates fo r  several subdomains of the populat ion 
aged 17 years and o lder ,  were compared. Some large 
d i f ferences were i d e n t i f i e d .  

Changing the BHDQ repor t ing ru le for  persons 17 
years of age or o lder  a f fec ted estimates, espec ia l l y  
those for  smatter domains and those for  mates. Some 
d i f ferences were s t a t i s t i c a l l y  s i g n i f i c a n t .  S t i l t  
estimates fo r  smaller domains are subject to large 
sampling e r ro r .  Since d ispropor t ionate  proxy 
response occurs in several domains (e .g . ,  for  
mates), many d i f fe rences were not su rp r i z ing .  This 
experiment, however, provided no informat ion on the 
e f fec t  of proxy repor t ing for  persons under 17. 

The 1990 a p p l i c a b i l i t y  from th is  1972 experiment 
is uncer ta in.  Over the last  20 years, soc ie ty  has 
changed s u b s t a n t i a l l y .  Despite such changes, these 
data i f r us t ra te  the po ten t ia l  proxy bias in survey 
estimates. We found r e l a t i v e  large bias in survey 
subdomain estimates, with most much smatter. 

These changes in soc ie ty  a f fec t  the d i f ferences in 
survey estimates that  might now be expected under 
the current and se l f  response ru les.  For example, 
in 1970, /*3.3 percent of the female c i v i l i a n  
populat ion aged 16 and over pa r t i c ipa ted  in the 
tabor force.  In 1987, 56.0 percent of the female 
c i v i l i a n  populat ion aged 16 and over pa r t i c ipa ted  in 
the tabor force,  in the same period, the proport ion 
of ch i ld ren  under 18 l i v i n g  in s ing le  parent 
households rose from 1/*.8 to 26.9 percent. 
2.2.  Changing the BIIDO ui th in-househotd sampling 
rules 

White p o t e n t i a l l y  changing the BHDO respondent 
ru le ,  we also may change the current BHDQ wi th in -  
household sampling s t ra tegy.  Co l lec t ing  BHDQ data 
based on a within-household sample would o f fse t  
increased survey e f f o r t s  resu l t i ng  from se l f -  
repor t ing .  

Two within-household NHIS sampling s t ra teg ies  were 
considered fo r  the BHDO. F i rs t  the current 
s t ra tegy.  BHDO data now are cot t ected on every 
person in a sample househotd. We a l t e r n a t i v e l y  
considered sampling w i th in  households. We would 
select  one SP aged 18 years and over and select  one 
SP 18 years of age. Data c o l l e c t i o n  for  many 
supplements use t h i s  sampling plan. 
2.3.  Design options sets under considerat ion.  
While these design a l t e rna t i ves  can be combined in 
several ways, we invest igated three sets of design 
opt ions. 

1 . - -Current  BHDO respondent ru le ,  current BHDQ 
within-household sampling plan. 
2 . - - S e l f  response for  ind iv idua ls  aged 1/* years 

and older ,  w i th in  household for  the BHDQ select  
a sample person aged 18 years or older and 
select  a sample person under age 18. 
] . - - S e l f  response for  ind iv idua ls  aged 14 years 
and older ,  current  BHDQ within-household 
sampling plan 

3. Est imat ing the cost and other e f fec ts  of these 
designchanges. 

Changing to a EHDQ sel f-response respondent ru le 
w i l l  increase data co l l ec t i on  cost per household. 
The increased cost resu l ts  from add i t i ona l ,  
expensive face- to- face ca l l  attempts to secure se l f  
response. There is uncer ta in ty ,  however, in 
est imat ing th i s  increased cost.  Add i t iona l  ca l l  
attempts by telephone are not considered here. 
Current NHIS procedures spec i fy  face- to- face data 
co l l ec t i on  for  BHDQ data. There may also be e f fec ts  
on the data by data c o l l e c t i o n  mode. 

Changing to a BHDQ self-response ru le  w i l t  a f fec t  
other NHIS operat ional  and admin is t ra t i ve  features.  
For example, since on the average interv iewers w i l t  
be required to make more cat I attempts to each 
sample household, more in terv iewer time and 
in terv iewer t ravet  w i l t  be needed per household. 
3.1.  Est imating increased survey costs due to such 
changes. 

Estimating survey data c o l l e c t i o n  costs under 
d i f f e r e n t  values of design parameters is d i f f i c u l t .  
We noted that such estimates also are of ten subject 
to considerable er ro r .  For the design options under 
considerat ion,  Census estimated the increased data 
co l l ec t i on  cost from BHDO se l f  response for  the 
current NHIS sample s ize.  

Conservative approaches are often used to estimate 
data co l l ec t i on  costs. By conservative we mean that 
survey data c o l l e c t i o n  costs presumably are not 
underestimated. Underestimating data co l l ec t i on  
costs means that  before the end of the survey cycle, 
no budgeted data c o l l e c t i o n  funds are ava i lab le .  

The Census Bureau used a simple l inear  model to 
estimate the increased cost from NH[S se l f  
repor t ing.  For each sel f -response design opt ion,  
the increased cost was estimated by mu l t i p l y ing  a 
constant times the corresponding estimated number of 
BHDQ SP's (1/* years of age or o lder)  not present at 
the NHIS in terv iew.  

Under each within-household sampling plan, the 
1988 NH[S data f i l e  was used to determine the number 
of targeted persons 18 years of age or older not 
present at the i n i t i a l  NHIS in terv iew.  No s im i la r  
NHIS informat ion,  however, is ava i lab le  for  persons 
under 18 years of age. Census, thus, estimated the 
propor t ion of persons aged 1/*-17 who woutd not be 
present at the BHDO i n i t i a l  interview. 

For th i s  model, Census estimated the constant 
add i t iona l  data c o l l e c t i o n  cost per person (aged 1/* 
years and over) targeted for  the sample but not 
present at the i n i t i a l  NHIS in terv iew.  For th i s  
constant Census used the current data co l l ec t i on  
cost for  a completed BHDQ interv iew.  

Westat separately estimated th i s  parameter for  the 
cost model. Westat's f i gu re  was s im i l a r  to that  
provided by the Census Bureau. Obviously the cost 
s t ruc ture  is more complex. 

White th i s  approach crudely estimates the 
increased cost from changing the respondent ru le ,  i t  
conservat ive ly  estimates cost.  No measure of i t s  
margin of er ror  is ava i lab le .  Some fu r the r  analysis 
showed that conclusions were not sens i t i ve  to a 20 
percent drop on the add i t iona l  per person cost for  
data co l l ec t i on  from persons not present at the 
i n i t i a l  NHIS in terv iew.  

197 



Under the c u r r e n t  BHDO within-househoLd sampling 
plan and respondent ru le (design opt ion 1), Census 
estimates the FY88 NHIS d i rec t  data co l l ec t i on  cost 
as $4,249,335. The to ta l  Census pro ject  cost was 
estimated as $7,288,975. For design opt ion 2 (Sel f  
response for  i nd iv idua ls  aged 14 years and older,  
w i th in  household for  the BHDO select  a sample person 
aged 18 years or older and select  a sample person 
under age 18) fo r  the current household sample s ize,  
we estimate that  NHIS data c o l l e c t i o n  cost would 
increase by $866,215 or 20 percent. For design 
opt ion 2 (Sel f  response for  ind iv idua ls  aged 14 
years and o lder ,  current  BHDQ within-household 
sampling plan) fo r  the c u r r e n t  household sample 
s ize,  we estimate NHIS data co l l ec t i on  cost would 
increased by $2,058,]10 or 48 percent. We ignore 
the e f fec t  of these design changes on Census cost 
other than that  fo r  data co l l ec t i on .  
3.2.  Est imat ing increased BHDO nonresponse rates due 
to such changes. 

According to conventional wisdom, the change to 
BHDO se l f  repor t ing w i l t  increase BHDO nonresponse 
rates for  the BHDO. In some cases, i n t e r v i e w e r s  
wi l t  be unable to contact persons targeted for  the 
BHDO. Interv iewers w i l t  experience add i t iona l  
refusals for  the BHDO. For these cases under se l f  
response a l t e rna t i ves ,  we assume that a proxy 
response is not acceptable. Proxy response is also 
not acceptable for  the supplements data co l l ec t i on  
based on adul t  SP's. 

The Census Bureau estimates that under seLf 
response, the BHDO r e l a t i v e  response rate would be 
90 percent. This is consistent  with NHIS experience 
with NHIS supplement data co l l ec t i on  where se l f  
response from a sample adul t  is required, but face- 
to- face interv iews is not. The completion rates for  
these data c o l l e c t i o n  e f f o r t s  range between 65-95 
percent. The 90 percent f igu re  may be ambit ious, 
because NHIS permits supplement data co l l ec t i on  by 
telephone. Minor changes in th i s  estimated response 
rate w i l l  probably not a f fec t  the la te r  analysis in 
th i s  paper. 

With se l f  repor t ing ,  one problem may be 
d ispropor t ionate  response. In genera[, securing 
response to the NHIS is not a problem i f  the person 
is present at the i n i t i a l  BHDO interv iew.  The 
problem is securing response from ind iv idua ls  not 
present at the i n i t i a l  BHDO interv iew.  An 
in terv iewer usua l ly  cannot just  obtain an interv iew 
by appointment. 

To i d e n t i f y  such pat terns,  we looked at the Cancer 
Supplement to the 1987 NHIS. in the basic sample 
for  the Cancer Supplement, a sample person aged 18 
years or over by household was targeted for  th i s  
supplement. The response rate was much lower when 
the SP was not present at the BHDO interv iew.  I t  
should be noted that  fo r  the Cancer Supplement, data 
c o l l e c t i o n  p o t e n t i a l l y  could be completed by 
telephone. 
4. Theorized designs with such features.  

The 1988 NHIS was used to simulate the samples 
under the a l t e rna t i ve  designs. For opt ion 1, we 
used the f u l l  NHIS sample. For options 2 and 3 we 
modif ied the 1988 fuLL NHIS sample. 

For opt ion 2, a SP 18 years of age or older and a 
SP under 18 from each household was selected in the 
1988 NHIS sample. This, for  example, cut the sample 
s ize of persons 18 years of age or older from 88,000 
to 47,000. This, of course, is essen t i a l l y  the 
c u r r e n t  NHIS household sample s ize.  

Section 3.1 notes that  the data coLLection cost 
fo r  t h i s  design opt ion was 20 percent more expensive 

than that fo r  the current survey design. To 
compensate for  20 percent cost increase, we used a 
household sample s ize of 83 percent (100 1/1.2) of 
that in the current survey plan. Households were 
then subsampted by dropping weekly samples. The 
resu l tant  sample is also n a t i o n a l l y  representat ive.  
This sample was fu r the r  cut by 10 percent in the 
same fashion so the resu l tan t  sample r e f l e c t  
interviewed cases. 

For opt ion 3, we also s tar ted with the f u l l  1988 
NHIS. Section 3.1 noted that  the data co l l ec t i on  
cost for  t h i s  opt ion was 48 percent more expensive 
than that fo r  the current survey design. To 
compensate for  t h i s  cost increase, we used a 
household sample s ize 67 percent (100 111.48) of 
that  in the current survey plan. HousehoLds were 
then subsampled by dropping weekly samples. The 
resu l tant  sample is also nationaLLy representat ive.  
This sample was fu r the r  cut by 10 percent in the 
same fashion so the resu l tant  sample r e f l e c t  
responding cases. These data sets were used to 
approximate the number of complete interv iews 
obtained by spec i f i c  cha rac te r i s t i cs  of in te res t  
under the three design opt ions. 
4. Comparing BHDQ ef fec ts  of design features.  
4.1 SampLe s ize considerat ions.  

Assuming f i xed cost,  we f i r s t  compared the 
estimated sample sizes from the three design 
opt ions. The BHDO sample s ize is reduced from the 
current 122,310 to 48,900 by using a sel f-response 
ruLe coupled with within-household sampling. For 
Large subdomains th i s  cut in sample s ize may not be 
a severe problem. For small subdomains th i s  cut in 
sample size may be a problem. 

For these subdomains the increased BHDQ standard 
errors may reduce the data u t i l i t y .  The prec is ion 
of point  estimates is reduced and the surveyms 
a b i l i t y  to detect d i f ferences is also reduced. 

As with other NHIS redesign research ,  we focus on 
estimated percents. To gauge the e f f ec t i ve  sample 
sizes of these samples, we need design e f fec ts  for  
each a l t e rna t i ve  design. The design e f fec t  for  the 
current NHIS sample can be computed using the f i t t e d  
a and b curves for  the NHIS general ized variance 
funct ions published in NCHS Series 10 reports.  The 
calculated value of the design e f fec t  was sLightLy 
reduced because these curves are conservat ive. 
These curves are based on var iab les some of whose 
values may be geographical ly  c lustered.  For opt ion 
1, we, thus, reduced the design e f fec t  for  standard 
errors from 1.4 to 1.2. Except for  a s l i g h t  
subsampling of households w i th in  PSU, Option 1 and 
Option 2 are the same. The same value was used for  
the design e f fec t  under opt ion 3. For opt ion 2, we 
used the design e f fec t  as read from the curve, 1.2, 
for  a supplement based on a sample adu l t .  
4.2 Protect ion against proxy e r r o r  

In comparing s t r a t e g i e s  using the se l f  and proxy 
repor t ing ru les,  we caLcuLated the r e l a t i v e  root 
mean square er ro r .  This combines the e f fec t  of 
sampling error  and proxy bias.  Using survey data, 
we are eas i l y  able to measure sampling e r r o r  but not 
to measure bias. AuxiL iary  informat ion is needed to 
measure bias. 

TabLe 1 shows the mean square er ro r ,  by the 
estimated propor t ion s ize,  the domain s ize,  and the 
Level of proxy bias. With hypothesized Large levels 
of proxy bias, a seLf-response ru le  (opt ions 2 and 
3) y ie lds  estimates with smatter mean square er ror .  
With hypothesized small levels of proxy bias, a 
proxy r u l e  ( the current ru le)  y ie lds  estimates with 
smatter mean square er ro r ,  in other s i t ua t i ons  the 
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respondent ru le  y i e l d i ng  the smallest mean square 
er ror  var ies.  

For the BHDQ, the respondent ru le genera l ly  
y i e l d i ng  the smallest mean square er ror ,  thus, 
depends on one's estimate of the magnitude of proxy 
bias in survey estimates. I t  also depends on how 
of ten estimates subject to a large proxy er ror  occur 
in analys is .  

For the BHDO, Option 3 y i e l d  the largest e f f ec t i ve  
sample s ize,  although i t  s l i g h t l y  decreases the 
pro tec t ion  against sampling er ro r .  Option 3 is the 
preferred choice, because of sample size 
considerat ions.  More work is needed on issues of 
noncesponse bias and proxy bias. 
5. Other e f fec ts .  

Other e f fec ts  resu l t  from changing these design 
features.  Some ace re lated to the smaller sample 
size resu l t i ng  from a sel f -response cute. 
Addi t iona l  e f fec ts  w i l t  resu l t  from changing to 
w i th in  household sampling. 
5.1.  Potent ia[  e f f e c t  on segment and assignment 
s izes.  

A BHDO po ten t ia l  change to a se l f - r epo r t i ng  ru le 
means that ,  add i t iona l  e f f o r t s  w i l t  be required to 
complete the same number of interv iews in each 
segment. The add i t iona l  e f f o r t s  for  ca l l  attempts 
w i l l  require more in terv iewer time and t ravel  per 
household than is required under the BHDO current 
design. 

The NHIS interv iewers now st ruggle to complete 
t he i r  assignments w i th in  the a l l o t t e d  time. Thus, 
under se l f  response the size of in terv iewer 
assignments w i l l  need to be cut.  With fewer 
households in an assignment, in terv iewers would have 
more time for  the add i t iona l  cal lbacks.  An 
in te rv iewer ' s  weekly assignment now consists of 
approximately 20 e l i g i b l e  household addresses. 
5 .2 .  Impact on supp[ements 

There are two main e f fec t  resu l t i ng  from po ten t ia l  
changes in BHDO design features.  F i rs t  under e i ther  
approach implementing a se l f -  repor t ing options 2 or 
3, the supplement's sample size w i l l  be cut.  

Table 2 shows that  the po ten t ia l  changes in BHDO 
design features d i f f e r  in e f fec ts  on the supplement 
sample s izes.  F i rs t  Look at SP supplements. Design 
opt ion 3, which is based on the fewest households, 
would y i e l d  an adul t  sample person supplement that 
is 60 percent of that  y ie lded under the current 
design. For design opt ion 2, the s im i la r  sample 
s ize is 83 percent of that  fo r  the current design. 

I f  the NHIS sample is used to screen a l l  household 
members for  a cond i t ion ,  opt ion 2 resu l ts  in a 
sample that  is 40 percent of the current design 
sample s ize.  For design opt ion 3, the s im i la r  
sample s ize is 60 percent of that for  the current 
design. Screening f requent ly  occurs in supplements. 
In the 1991NHIS supplements, we screen for  women 
who had a ch i l d  in the last  f i ve  years. This is  
also the s i t u a t i o n  encountered in data co l l ec t i on  
for  the chronic condi t ion l i s t ,  where each l i s t  is 
administered to 1/6  of the sample households. Here 
opt ion 1 or 3 is the preferred opt ion, because of 
sample s ize considerat ions.  The choice would depend 
on the assessment of proxy er ro r .  

Second, with within-household sampling, BHDQ data 
may not be ava i lab le  for  persons selected for  the 
supplements. In some cases supplements have been 
administered to more than one person in a household, 
or to an ind iv idua l  in target  populat ion s t radd l ing  
adul ts and ch i ld ren .  The within-household sampling 
required under these designs are incompatible with 
se lec t ing a sample adul t  and sample ch i ld  by 

household. This could be a major problem, unless 
the BHDQ data was added to the supplement. S t i l l  
such add i t iona l  data c o l l e c t i o n  would be awkward. 

Examples of these kinds of supplements are  the 
1987 Cancer Supplement and the proposed Youth Risk 
Behavior Survey. The Cancer Supplement sometimes 
selected 2 or more sample adul ts per household. The 
proposed Youth Risk Factor Survey, targeted for  the 
1992, NHIS, has a target  populat ion of persons aged 
12-20 years. With the SP approach, BHDQ data are 
not always ava i lab le  fo r  a l l  i nd iv idua ls  selected 
for  these supptement's samples. 

Considering e f fec ts  on the supplements w i l t  change 
the preferred BHDQ design a l t e rna t i ve .  I f  one were 
to select  a BHDO design opt ion based on the usual 
type of supplement data c o l l e c t i o n  ( i . e . ,  a sample 
adu l t ) ,  one would select  a d i f f e r e n t  BHDQ design 
opt ion than i f  one considered only the BHDQ. 

Making the BHDQ decis ion on design a l t e rna t i ve  
based only on SP supplements, one would select  the 
design opt ion y i e ld ing  the largest e f f ec t i ve  
supplements sample. Here opt ion 2 is the preferred 
choice, because of sample size considerat ions.  
5.3 .  Potent ia l  Impact on faB i ty  s t a t i s t i c s .  

Again co l l ec t i on  of data on a subset of 
ind iv idua ls  in a household would genera l ly  preclude 
the informat ion to analyze data by fami ly .  Here we 
would Like informat ion on a l l  fami ly  members. 
Ei ther  Option 1 or 3 is the preferred approach. 
5.4 .  Potent ia l  Impact on the integrated design. 

Any cut in the household NHIS sample size 
adversely a f fec ts  the design of surveys whose 
samples are l inked to the NHIS. The National Survey 
of Family Growth (NSFG) is the primary, on-going 
NCHS population-based survey Linked to the NHIS. 
The NSFG Linkage s tar ted with cycle IV. Here 
opt ion 1 is the preferred choice, because of sample 
size considerat ions.  Proxy er ror  in the BHDO is not 
a major concern. 

For such an integrated design, we might use a l l  
persons l i s t ed  in a household even i f  we co l lec ted 
the BHDQ data only from a SP. This approach is not 
without l i m i t a t i o n s .  

Under th i s  approach, the SP person selected for  
the BHDO would not always be the same SP selected 
for  any survey (e .g . ,  NSFG) [ inked to the NHIS. 
Thus, the BHDQ data would not be ava i lab le  for  
Linked samples. This is a drawback, since such data 
can be used in analysis and est imat ion.  For 
example, the BHDO data were used in NSFG est imat ion 
for  a sophis t icated nonresponse adjustment. This 
adjustment enhanced the NSFG data q u a l i t y .  

ALso under th i s  approach, more coord inat ion w i l l  
be needed between the NHIS and l inked survey 
designers. We would need to i d e n t i f y  in advance a l l  
informat ion needed for  d ispropor t ionate  sampling in 
a l inked design. In the NHIS year used to construct 
the sampling frame for  the l inked design, NHIS would 
p o t e n t i a l l y  need to co l l ec t  informat ion needed for  
such l inked designs from a l l  household members, not 
just  the BHDO SP's. 
5.6 Ef fect  on data cont inu i ty  

I f  NHIS changes to a BHDO self-response ru le , 
th i s  may confound any i d e n t i f i e d  d i f ferences in BHDQ 
trend data. Thus, NCHS should concurrent ly  co l l ec t  
data using a se l f  and current rules in order to 
d i r e c t l y  measure the e f fec t  of changing to a se l f  
response ru le .  Here opt ion 1 is the preferred 
choice, because i t  avoids problems due changes in 
respondent cute. 
6. Other research. 

Better  informat ion is needed on measuring proxy 
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error  and i t s  e f fec t  in BHDQ data. Better 
information is needed on the re la t i ve  cost of the 
proposed a l te rna t i ve  design options. Better 
information is needed on the frequency that chi ldren 
aged 14-17 are present during the i n i t i a l  interview 
and the i r  response rates in the a l te rna t i ve  design 
options. Better information is needed on overal l  
expected response rates under se l f  response 
a l te rna t i ves .  Better information is needed on the 
e f fec ts  of w i th in  household sampting by fami ly  
instead of by household. Better information is 
needed on the robustness of these designs over 
pa r t i a l  NHIS funding. 
7. Recommendations. 

The recommendations are condi t ional  on (1) the 
re la t i ve  importance of pa r t i cu la r  components of NHZS 
data co l l ec t i on  and (2) one's view of both the size 
and the importance of proxy and nonresponse er ror .  
These are the key parameters underlying any 
recommendation. 

I f  proxy error  is not perceived to be widespread 
or important, the current NHIS data co l lec t ion  plan 
appears reasonable. Otherwise, the NHIS current 
data co l l ec t i on  plan is not reasonable. 

With proxy BHDO response deemed problematic, the 
NHIS design object ives have to be p r i o r i t i z e d .  One 
way to do th is  is based on the proport ion of the 
NHIS interview time. 

Since since 1985 data co l lec t ion  for adult SP 
supplements has dominated the NHIS interview, data 
co l l ec t i on  for  these supplements could be perceived 
as the NHIS primary object ive.  Secondary object ives 
are data from the BHDQ, supplements administered 
involv ing screening w i th in  households, and the 
chronic condit ions l i s t s .  

In th is  case, the maximum precis ion is desired for  
estimates based on the adult SP supplements. We 
have to accept designs that y ie ld  tess precise 
estimates for  data co l lec t ion  in which information 
each person in a household screened (e .g . ,  women 
pregnant in the last  f i ve  years, persons with a 
pa r t i cu la r  condi t ion such as diabetes).  A l te rna t ive  
2 is the desired st rategy.  Otherwise a l te rna t i ve  3 
is the desired st rategy,  because permits screening 
more ind iv idua ls .  
8. Summary 

The e f fec t  on BHDQ data of proxy error  may be 
p o t e n t i a l l y  Large for  cer ta in  s t a t i s t i c s .  I f  

perceived as a major problem, then the NHIS should 
use a BHDO self-response ru le.  Under a f ixed data 
co l lec t ion  cost, a se l f  response rule,  however, has 
a large e f fec t  on the sample s ize.  

The a l te rna t i ve  design options have d i f f e ren t  
e f fec ts  on the precis ion of estimates on NHIS data 
co l lec t ion  coe~:enents (e .g . ,  BHDO, supplements based 
on sample persons, and supplements based on 
household screening, and the current condi t ion 
l i s t s ) .  The design option that y ie lds  the most 
precise estimates for  one kind of NHIS component 
y ie lds  r e l a t i v e l y  tess precise estimates for  the 
other NHIS data co l l ec t ion  components. Balancing 
the gains and losses of these approaches is 
d i f f i c u l t .  

In sect ion 7, This paper recommends designs 
condi t ional  on one's view of proxy error  and the 
importance of pa r t i cu la r  NHIS design con~oonents. 
The recommendations, however, assume cost and 
response rate parameters for  the a l te rna t i ve  design 
options. 

in the recommendation for  addi t ional  research, we 
need to assess the v a l i d i t y  of these assumptions. 
While the recommendations are not sens i t ive to minor 
var ia t ions  in these parameters, they are sensi t ive 
to large var ia t ions .  Any major BHDQ change needs to 
be thoroughly p i lo ted  and pretested. 

Table 2 

Design Respondent Within 
Option Rule Household 

Sampt i ng 
Supplement type 

Sample Adult A l l  

1 Proxy 

2 Set f 

] Set f 

% Current Sample Size 
No 100 100 

Yes 83 40 

No 60 60 
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Tab le 1 

Respondent and 
Within Household 
Sampling Rules 

Relative Bias Relative Bias Relative Bias Relative Bias 
0.0 0.1 0.2 0.3 0.0 0.1 0.2 0.3 0.0 0.1 0.2 0.3 0.0 0.1 0.2 0.3 

Estimated Proportion 
0.01 0.10 0.30 0.50 

ROOT MEAN SQUAR E ERROR 

O 
i,-.t 

..Base Total Adult Population ('174,486,000) 
Current design 0.000 0.001 0.002 0.003 0.001 0.010 0.020 0.030 0.002 0.030 0.060 0.090 0.002 0.050 0.100 0.150 
Sample adult no proxy 0.001 0.001 0.001 0.001 0.002 0.002 0.002 0.002 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 
All adults r,o proxy 0.001 0.001 0.001 0.001 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.003 0.003 0.003 0.003 

Base 100,000,000 A du It Population 
Current design 0.001 0.001 0.002 0.003 0.002 0.010 0.020 0.030 0.002 0.030 0.060 0.090 0.003 0.050 0.100 0.150 
Sample adult no proxy 0.001 0.001 0.001 0.001 0.003 0.003 0.003 0.003 0.004 0.004 0.004 0.004 0.004 0.004 0.004 0.004 
All adults no proxy 0.001 0.001 0.001 0.001 0.002 0.002 0.002 0.002 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 

Base 50,000,000 Adult Population 
Current design 0.001 0.001 0.002 0.003 0.002 0.010 0.020 0.030 0.003 0.030 0.060 0.090 0.004 0.050 0.100 0.150 
Sample adult no proxy 0.001 0.001. 0.001 0.001 0.004 0.004 0.004 0.004 0.005 0.005 0.005 0.005 0.006 0.006 0.006 0.006 
All adults no proxy 0.001 0.001 0.001 0.001 0.003 0.003 0.003 0.003 0.004 0.004 0.004 0.004 0.005 0.005 0.005 0.005 

Base 10,000,000 Adult Population 
Current design 0.002 0.002 0.003 0.003 0.005 0.011 0.021 0.030 0.008 O.031 0.060 0.090 0.008 0.051 0.100 0.150 
Sample adult no proxy 0.003 0.003 0.003 0.003 0.008 0.008 0.008 0.008 0.012 0.012 0.012 0.012 0.013 0.013 0.013 0.013 
All adults no proxy 0.002 0.002 0.002 0.002 0.007 0.007 0.007 0.007 0.010 0.010 0.010 0.010 0.011 0.011 0.011 0.011 

Base 1,000,000 Adult Population 
Current design 0.004 0.004 0.004 0.005 0.011 0.015 0.023 0.032 0.017 0.035 0.062 0.092 0.019 0.053 0.102 0.151 
Sample adult no proxy 0.006 0.006 0.006 0.006 0.018 0.018 0.018 0.018 0.027 0.027 0.027 0.027 0.030 0.030 0.030 0.030 
All adults no proxy 0.005 0.005 0.005 0.005 0.015 0.015 0.015 0.015 0.022 0.022 0.022 0.022 0.024 0.024 0.024 0.024 

Base 500,000 Ad.ult Population 
Current design 0.005 0.005 0.006 0.006 0.016 0.019 0.026 0.034 0.025 0.039 0.065 0.093 0.027 0.057 0.104 0.152 
Sample adult no proxy 0.008 0.008 0.008 0.008 0.025 0.025 0.025 0.025 0.039 0.039 0.039 0.039 0.042 0.042 0.042 0.042 
All adults no proxy 0.007 0.007 0.007 0.007 0.021 0.021 0.021 0.021 0.032 0.032 0.032 0.032 0.035 0.035 0.035 0.035 

..Base 100,000 Adult Population 
Current design 0.012 0.012 0.012 0.012 0.036 0.037 0.041 0.047 0.055 0.062 0.081 0.105 0.060 0.078 0.117 0.161 
Sample adult no proxy 0.019 0.019 0.019 0.019 0.056 0.056 0.056 0.056 0.086 0.086 0.086 0.086 0.094 0.094 0.094 0.094 
All adults no proxy 0.015 0.015 0.015 0.015 0.046 0.046 0.046 0.046 0.071 0.071 0.071 0.071 0.077 0.077 0.077 0.077 


