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Abstract
Questionnaire bias occurs when survey questionnaires fail to solicit the items of information that are required for
unbiased estimation. In this paper, we derive equations for the questionnaire biases of illicit drug use estimates
obtained in three household surveys in which drug users are reported by their close friends. We compare the biased and
unbiased versions close friends questionnaires, and note that the biased versions of the questionnaires appear far more
respondent friendly and less burdensome than the unbiased questionnaire versions. Also, we determine the conditions
that eliminate questionnaire biases, and demonstrate that these conditions are satisfied when the configurations of close
friendship linkages of drug users have specified symmetric properties.

In the absence of empirical data, we speculate (1) that response error reductions due to using biased instead of unbiased
closefriends' questionnaires may more than compensate for the questionnaire biases particularly when drug users
close friendship linkages exhibit the kinds of symmetric properties noted above, and (2) that surveys that depend on
close friends' reports of drug users may have the potential capability of improving the quality of drug use estimatesin
conventiona surveysthat depend on self reports of drug users.
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Note that the CFQ* does not ask for the names or other

A. Introduction identifiers of the reported drug users.
In conventionally designed household sample
surveys of illicit drug use, drug users are enumerated at Questionnaires A and B collect the items of
their de jure residences and respond for themselves. information that satisfy the data requirements for
Exhibit A is an example of the self respondent unbiased estimation of the number of people that are
guestionnaire (SRQ). users of (illicit drug). Unfortunately, both questionnaires
are very prone to response errors though for different
Exhibit A. Unbiased Self Respondent reasons. The unbiased SRQ asks for very sensitive
Questionnire (SRQ) personal information that drug users can provide but are
“Have you used [illicit drug] at any time during the past often reluctant to provide. The unbiased CFQ* asksfor
year?’ relatively insensitive items of information about drug

usersthat close friends often are unable to provide.
Now consider a household sample survey in which drug

users do not self report and instead drug users are We focus on versions of the CFQ* that do not
reported by close friends. Exhibit B isan example of a satisfy the data requirements for unbiased estimation of
close friends questionnaire (CFQ¥*).. the number of illicit drug users. These biased
guestionnaires were used in independently designed
Exhibit B. Unbiased Close Friends household surveys that were conducted by the Office of
Quedtionnaire (CFQ*) Substance Abuse, the Michigan State Department of
“How many of your close friends used [illicit drug] Health (Sirken,1975), the Nationa Institute of Drug
during the past year? (Don’t mention their names.) Addiction ( Rittenhouse and Sirken, 1981 ), and the
Answer the next question for each close friend. National Opinion Research Center ( Sudman et al., 1977
How many besides yourself consider (...) aclose friend ). Wederive questionnaire bias formulas for each of
and know (...) used [illicit drug] during the past these surveys, and show that the directions and
year”. magnitudes of the biases depend on the kinds of linkages
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that exist between drug users and close friends. Three
kinds of linkages between drug users and close friends
that minimize the questionnaire biases of the 3 surveys
are described in the next section.

B. Symmetriesof closefriendship networks

The close friendship network of drug user (...)
contains the set of one or more people that are close
friends of (...) either because they consider (...) their
closefriend or (...) considers them its close friends. We
define three kinds of symmetry in the friendship network
of drug user (...).

Regular Symmetry | - parity in the total number
of peoplethat (...) views as his close friends and
in the total number of people that consider (...)
to be their close friend;

Regular Symmetry |1 - parity in the total number
of peoplethat view (...) astheir close friend,
and in the total number of people that each of
them views as his close friends;.

Super Symmetry - satisfies the combined
conditions of regular symmetry | and 1.

Consider the case in which atotal of 3 people
A, B, and C .view (...) astheir closefriend. Then, (...)’s
friendship network has regular symmetry | with parity 3
if (...) hasatota 3 close friends, not necessarily, A, B
and C; (...)'sfriendship network has regular symmetry Il
with parity 3, if A, B and C each have atotal of 3 close
friends, not necessarily with each other; and (...)'s
network has super symmetry with parity 3 if A, B, and C
and (...) each have atota of 3 close friends. For
example, the conditions of regular symmetry | parity 3
are satisfied if the friendships of A, B and C with (...)
are reciprocated by (...); the conditions of regular
symmetry |l parity 3 are satisfied if A, B, and C have
reciprocal friendships with each other; and the
conditions of super symmetry parity 3 are satisfied if A,
B, C, and (...) have reciprocal friendships with each
other.

C. Unbiased estimation
The sampling frameH ={ H.,. ,H ,HL}

contains L households, and household
isther @rdenceof M, persons ( P,,. P! PlM ) Let

924 = tota populatron srze O{ theM persons
mthe populatron asubset of N persons{ 1. er Sy
} aredrug users. Let the indicator varrableh =1if
drug user Ia (ot =1,. N) |seI|g|bIeto be reported as
afriend by person ij (r (j=z M ) and
0 .. =0otherwise. Lets —L }4 i —the
num{Jer of peopleellgrbleto report ( o= {L
it isreferred to as the multiplicity of
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Assuming every drug user has at least one
digible friendship, the unbiased estimator of N ina
single stage cluster semple of I houscholdsis

Iy EEK &

11]1

where ).j L ) J/s = the weighted sum of
the number of drug users ellgrbleto be reported
bypersonu(l— 1) (=1, M),

s, 21 (a= ,N) .The eﬂrmaror of N that depends
on theSRQ |saspec:|al caseof equation (1) when s, =1
(ot =1,.

Clearl unblased eﬂrmarror of
N, EQV) = o 178, f

The data requirements for unbiased estimation
of N are satisfied when survey respondents report the
number of their close friends that are drug users and the
number of other people that also close friends of each
reported drug user.

Let the indicator variable 6 =5,
person ij consrders drug user I as hIS close frrend and
let 6, =8"" if drug user I considers person ij as
his cI ose frrend’ The unblased guestionnaire version
CFQ* shown earlier in Exhibit B satisfies the data
requirement for unbiased estimation when & . =587 05"
and the questionnaire version CFQ ** shown below (
Exhibit C) satisfiesthe data requirements for unbiased
estimation when 5 ag

Exhibit C. Unbiased Close Friends

Questionnaire (CFQ**)
“How many people that consider you their close friend
used [ illicit drug] at any time during past year?’ (Don't
mention their names.)
Please answer the next question, for each [illicit drug]
user that considers you a close friend.
How many of (...)’s other close friends, if any, know that
(...) used [illicit drug] during the past year?’

The unbiased CFQ* estimator of N is
v g gt
i=1 j=1 a=
sg21(o=1,.,N) @
where §, =Ei E 5 = the number of people that

view I asaclosefrrend 2the unbiased CFQ** estimator
of N |s

2k ok 6;); * %
N LS E § s, 2]
l Sa**

i=1 j=1 a=1
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(¢ =1,..,N) €)
M,
where s, * = g: E 8, = the number of people
i=1 j=1

thatI, viewsashis close friends..

From (2) and (3), it isevident that the CFQ* and CFQ**
estimators are equivalent, that is N =N""ifthe
friendship networks of N drug users are all regular
symmetric | with parities s, —s o =1,..,N).

D. Questionnaire biases

The questionnaires of the NIDA, Mich, and
NORC surveys do not satisfy the data requirements for
unbiased estimation

Bias of the NIDA estimator
Thisis essentially the version of the close
friends questionnaire used in the NIDA survey.

Exhibit D. The NIDA Questionnaire
“How many of your close friends do you know for sure
used (illicit drug) during the past year? ( Don't mention
names.)
Please answer the next question for each close friend that
was an [illicit drug] user during the past year..
How many of (...)’s other close friends know for sure
that (...) used heroin during the past year?’

The estimator of N that depends on the NIDA
guestionnaireis

ANIDA Li: E i 6“ - ’

>1 (o=1. N) (4)

* %

Sy

The bias of NNIDA is

M_ *
A 6(! ij
Biasypy = ENyppg) ~ N = f: [(t 2 —)-
s, 1= =1 5,

= ﬁ’: (—-D. ()
a=1
The Biasy,;,, =0 |f°fhe close friendship networks of N
drug usersare regular symmetric | with parities
Sak Sy, (oo =1,..,N). Theb|§|spost|ve|f
and negatlverf 8, <8, (00 =1,..,N).

**

8y 8,
Otherwrse the bias may be erther positive or negative.

Bias of the Michigan State estimator
The Michigan State close friends questionnaire
contains a single question.

Exhibit E. Michigan State questionnaire
“What fraction of your close friends used [illicit drug]
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during the past year?’

The estimator of N that depends on the
Michigan State questionnaireis

M. *
LSS
NMlch T4 E ’

S..(oc) >1 (6)

where L 5, oS, (oc) thefractlonoftheclose

friends of pereon Ij (| L) (j=1, ..M, ) that are
drug users. The bias of N \dich 1S
Bias,, ,=EWN,,..)- N
)
Yyl Ly,
a=1i=1 j=1 ( ) s;

Sfe)>1s,>1 (7)

The Michigan State survey estimator of N is
biased unless the close friendship networks of the N
drug users are regular symmetric Il wrth parities

S0 (j=1,.... M) (i=1..,L)(&=1.
N) The bias of the estimator is posrtlvelf 8, >S (oc)
and negativeif s, <S (oc) (o =1, ..N). Othervise
the bias may be posr ti ve or negative.

Bias of the NORC estimator

This NORC close friends questionnaire contains
asingle question.

Exhibit F. The NORC questionnaire

“Think of your three closest friends.” (Don't
mention their names)

Asfar asyou know how many of them used
[illicit drug] during the past year?’

The NORC questionnaire assumes that every person has
at least 3 close friends.

The NORC estimator of N isaspecial case of
the Michigan State estimator when S(a)=3(0 =
NY(i=1,.,L)(j=1,..., M), Eubsituting
(oc) 3in equatron 6 and srmpllfymg, the NORC
esflmator of Nis

A L S; 3
Nyorc= 7: % ®)

where s; 3 = the number of peoplethat view I, (o =
., N) as one of their 3 closest friends.
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The bias of the NORC estimator is

Biasygne- Elypr)-N= 30 (22—
iasyorc= EVyore) = N = ~ (T ). 9

The NORC estimator is unbiased if E Sa3 =3N.

The unbiasedness condition is satisfied if the friendship

networks of N*drug*users are all regular symmetric Il

W|thpar|ty Sy =Sajc ™ y(a) 3(i=1,2,..,L)(j=
M )((x. =1,2,..,N).

E. Summary and concluding remarks

.This paper deals with questionnaire biases of
estimators of illicit drug use that depend entirely on the
counts of drug users reported by close friendsin
household sample surveys. As defined in this paper,
guestionnaire bias represents the failure of survey
questionnaires to solicit the essential information items
asrequired for unbiased estimation.

First, we presented unbiased versions of
guestionnaires that depend on self reports of drug users
(Exhibit A), and that depend the number of drug users
reported by their close friends (Exhibits B and C).
Though these questionnaires collect the items of
information essential for unbiased estimation, they are
ligble to very large response biases. The self reports
guestionnaire  ( Exhibit A) asksfor very sensitive
kinds of information that drug users are often reluctant to
provide, and the close friends questionnaires ( Exhibits B
and C) ask for relatively insensitive kinds of information
that close friends are often unable to provide.

Next, we presented the three biased versions of
the close friends questionnaires (Exhibits D, E and F)
that were used in drug use surveys that were conducted
by the former Nationa Institute of Drug Addiction
(NIDA), Michigan State Health Department (Mich) and
Nationa Opinion Research Center (NORC). The biased
versions of the questionnaire are far more respondent
friendly and far less burdensome than unbiased
guestionnaire versions.

Then, we derived formulas of the questionnaire
biases for the estimators of drug use that depend on
NIDA, Mich and NORC questionnaires. The direction
and magnitude of the questionnaire biases depend on
statistical properties of close friendship linkages of drug
users. We described 3 kinds of symmetric properties of
close friendship linkages of drug users that eliminate
guestionnaire biases.

Drug use surveys that depend on reports of
close friends have the potential capability of improving
the quality of conventional drug use estimates that
depend on salf reports of drug users particularly if the
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close friendship linkages of illicit drug users have the
kinds of symmetric properties that are described in this
report. Though the NIDA, Mich and NORC surveys do
not provide information about friendship linkages of
drug users, the findings of those surveys are encouraging.
They indicate that drug use estimates that depend on
closefriends' reports are substantially larger and morein
line with expert opinion than estimates that depend on
the self reports of drug users. Also, sampling errors are
likely to be smaller, perhaps substantially smaller,
because close friends reports of drug usersyield larger
numbers of drug users than self reports of drug users.(
Sirken & Nathan, 1988).
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