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IN MAILED questionnaire sur-
veys, epidemiologists have usu-
ally used questionnaires designed
and reproduced to be as attrac-
tive as possible, accompanied by
the most finished or professional-
appearing covering letters and
sent by first-class mail. These
practices are based on the as-
sumption that appearance and
type of postage will lead to higher
response rates than would be
achieved otherwise. This assump-
tion results parfly from intuitive
reasoning and partly from the ex-
tensive literature on the use of
mail surveys.

These previously reported in-
vestigations, many of which were
made by commercial firms (for
example, product-related sur-
veys), have yielded incomplete
data that are often difficult to in-
terpret. For instance, one study
of random samples of a general
population (1) showed that ad-
hesive postage stamps produced
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a slightly better response than
bulk postage. A consumer survey
of a random sample of house-
holds revealed no significant dif-
ference between the response to
printed and mimeographed ques-
tionnaires (2). A study of auto-
mobile owners (3) did not elicit
a significant difference in re-
sponses between metered postage
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and the ordinary adhesive type.
Surveys of selected college grad-
uates (4) and nurses (5) re-
vealed that higher classes of post-
age may produce a higher yield,
although the difference may be
rather small. Another study of
nurses (6) showed that a letter
with a personal salutation and
signature got a better response
than one with a mimeographed
salutation and signature. In an
investigation of a random sample
of women (7), the only major
difference in response observed
was related to the age of the
woman (the response decreased
with increased age). A mailing
to teachers (8) produced no sig-
nificant difference in response bv
modes used.
No attempt has been made in

the preceding discussion to eval-
uate analytically the studies cited
because they were of different
degrees of sophistication and
were designed in different ways
to assess the effects of various
factors on the response of various
target populations. Furthermore,
none were directly relevant to the
question that was the basis for
the study reported in this article
because they were not assess-
ments of responses of practicing
physicians to different types of
mailings from a medical school;
nor did they use the same treat-
ment factors in the same combi-
nations as were included in our
study. We have tested the basic
assumption and its relevance to
practicing physicians and have in-
vestigated other factors influenc-
ing the rates of response to
mailed questionnaires.
Methods
The section of epidemiology

and the division of continuing ed-
ucation of the Medical College of
Georgia conducted a survey to
assess the attitudes of physicians

in private practice regarding cer-
tain common administrative prac-
tices in continuing education.
Concomitantly, an experiment
was executed to determine which
of several kinds of questionnaire
mailings would stimulate the
highest response rate. The ques-
tions in the questionnaire were
substantive, simple, relevant to
almost all physicians, and not
concerned with sensitive or con-
troversial subjects. For example,
two questions concerned the pref-
erence of the physician for
various types of formats for an-
nouncements of meetings or
courses and the time interval that
should be allowed between the
mailing of course brochures and
the beginning of the course itself.

The two main treatment vari-
ables in this experiment were for-
mat (including both design and
reproduction process) and post-
age (primarily first class com-
pared with bulk or third class).
Specifically, there were seven
treatments ds follows:

1. Mimeographed two-part
tear-off post card sent by bulk
mail. There was no business
heading, personal salutation, or
date. The medical director of
continuing education had ob-
viously signed the mimeograph
stencil.

2. Printed two-part post card
sent by bulk mail. There was no
business heading, personal salu-
tation, or date. Director had
signed the offset master.

3. Same as treatment 2 except
postage was first class and
metered (instead of the printed
permit used in treatment 2).

4. Mimeographed form letter
sent by bulk mail. There was no
heading, personal salutation, or
date. The director had signed the
stencil. A return envelope in
business-reply style was enclosed.

5. Mimeographed form letter
sent by first-class mail. (Same as
4 except that *the postage was
first class and metered instead of
the printed permit used in treat-
ment 4.)

6. Business-style letter sent by
metered first-class mail. The let-
ters were reproduced on letter-
head bond by the multilith proc-
ess. The letter had an individually
typed business heading, personal
salutation, and a date. The
entire letter, including the direc-
tor's signature, was produced in
a way that would require close
inspection to determine that it
had not been individually pre-
pared for the recipient. A busi-
ness-reply return envelope was
enclosed.

7. Identical to treatment 6 ex-
cept the outgoing postage was an
adhesive stamp instead of
metered postage.
Return postage was prepaid in
all treatments, and the text of the
letter and questionnaire was the
same for all seven.
The treatments were assigned

in sequence to Georgia physicians
in private practice by using a 1967
American Medical Directory.
That is, the first physician with
type of practice code 01 (full-
time general practice or other
full-time specialty practice) or 02
(general practice with some spe-
cialty practice) listed in the
Georgia section of the directory
was assigned treatment 1; the
next such physician, treatment
2; the next, treatment 3; and so
on through treatment 7. The
sequence was then repeated start-
ing with treatment 1, and the pro-
cedure was continued until all
such physicians listed in the
Georgia section had been allo-
cated a treatment category. Each
physician was given an identifi-
cation number, which was also
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imprinted on the corresponding
questionnaire.

All the questionnaires were
mailed on April 10, 1970, and
the cutoff for return was May 25,
1970. A "do not forward-re-
turn to sender" statement ap-
peared on the front of the en-
velope or post card mailed to each
physician.
The data in the analyses were

derived from the returned ques-
tionnaires and also from the
AMA directory that was used in
the treatment allocations. These
data were transferred to punch-
cards and analyzed with the help
of a computer.
Results
There were 3,002 question-

naires mailed. Of those, 2,648
(88.2 percent) apparently
reached the physicians; the rest
(354) were returned by the post
office or by others for various
reasons (for example, physician
had died or had moved). The
number of questionnaires counted
as returned by the physicians in
the analyses was 1,194. Virtually
all the returned questionnaires
were substantially completed ex-
cept for a number that were not
signed by the physician. Fifteen
others were returned but not in-
cluded in the analyses' (12 of
them were received after May 25,
the cutoff date).

Of the returned questionnaires
that contained the date of com-
pletion, about 88 percent were
completed within 1 week of the
mailing, an observation not sur-
prising to those experienced in
mail surveys. There was no ap-
parent pattern of differences in
speed of completion by the physi-
cians receiving the various treat-
ments.
The percentage of returned

questionnaires signed by the
physician (signature was op-
tional) was about the same for
every treatment except treatment
1. The percentage signed was
considerably lower for treatment
1 (about 75 percent compared
with 83-88 percent for the rest).
This difference was of borderline
significance (X26 13.30, P <
0.043).
The return rates for the spe-

cific treatments are presented in
table 1. A chi-square omnibus
test of the hypothesis that all
treatment groups in the universe
would have equal response rates
yielded a X2<6 of 71.89 and a
probability value <<0.0005. If
the treatments are ordered ac-
cording to increasing response
rate, and tests of significance of
differences in proportion (using
normal curve approximation) are
performed on all two-treatment
contrasts composed of adjacent

Table 1. Responses of physicians in Georgia to mail survey

Number Number Percent
Treatment number sent returned returned

1. .......................... 371 127 34.23
2...................... 377 130 34.48
3...................... 386 166 43.01
4...................... 367 164 44.69

5........................... 385 182 47.27
6...................... 382 218 57.07
7...................... 380 207 54.47

Total ........................ 1 2,648 1,194 45.09

1 3,002 questionnaires were mailed, but 354 were returned by the post office or
others for various reasons (for example, physician had died or had moved).

treatments, it is observed that
the only two such tests that are
significant are those for treatment
2 compared with treatment 3 (Z
= 2.43, P (one tail) = 0.0075)
and treatment 5 compared with
treatment 7 (Z = 2.00, P (one
tail) = 0.0233). Z equals stand-
ard error units of the unit normal
curve. All the rest of the Z values
were less than unity. It should
be noted, of course, that we
tested 'multiple hypotheses and
a posteriori hypotheses. The
treatments were easily grouped
into three categories according to
response rate. The low response
group included treatments 1 and
2; the intermediate response
group included treatments 3, 4,
and 5; the high response group
included treatments 6 and 7. This
conclusion was strengthened by
the observation that responses to
treatment 3 were not significantly
different from those to treatment
5 (Z = 1.19, P (one tail)
0.1170), and that all samples
were substantial and of almost
equal size.

It is obvious that a number of
factors are confounded in the
various treatment groups. It is
possible, however, for the reader
to derive some idea of the effect
of some single factors by compar-
ing treatment results, bearing in
mind the statements previously
given regarding the significance
of differences. For example, if
one wanted to assess the effect of
adhesive stamps compared with
metered postage, he would ob-
serve the results of treatments 6
and 7, which were not "signifi-
cantly" different in response rate
and are identical to each other
except that in treatment 7 an ad-
hesive stamp was used instead of
metered postage.
Many comparisons can be

made, and the reader can select
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those that are pertinent for him,
using the figures in the tables.
Unfortunately, a complete fac-
torial design that could be used
to investigate all factors and fac-
tor combinations would have re-
quired a much larger number of
treatments, thereby seriously re-
ducing the number of persons in
each treatment group. Also, we

deemed it unrealistic to include
certain combinations. For exam-
ple, none of the treatments in-
cluded the offset letter with per-
sonal salutation and signature but
with bulk postage, because we
believed that if an investigator
intended to "go first class" he
would "go first class all the way."
Thus, we decided that the treat-

ment combinations used were the
most realistic ones for actual or
potential usage. Therefore, it may
well be that it is the combinations
that are important, and it is not
essential to sort out the effects of
the individual treatment compo-
nents.

Possibly, the conclusions re-

garding the effectiveness of the

Table 2. Analyses of data stratified according to indicated variables

Stratification Significant difference Significantly similarvariable between strata? patterns within the Remarksvarious strata?

Community size ......No, X228=36.32; 0.10<P<0.20

Geographic areas .....No, X242=50.26; P>0.10

AMA membership .... Yes, binomial probability=0.008

Year of birth ........ Yes, X'M=75.08; P<0.005

School of
medical degree ....... Yes, X2w=54.27; 0.01 <P<0.02

Year of
medical degree ....... Yes, X2'2=83.1 1; P<0.025

Specialty boards ...... Yes, X214=3 1.1 1; P<0.008

Primary specialty .... ?,X2'=47.89; P=approx. 0.07

Membership in
specialty societies .... Yes, X -=33.49; P<<0.001

Visiting appointment
at medical school .... No, X214= 15.87

Yes, W=0.74,
significant at 1 percent
Yes, W=0.48,
significant at 1 percent
?, W=0.77, Spearman
r.=0.54, not
significant at 5 percent

Yes, W=0.64,
significant at 1 percent

Yes, W=0m82
significant at 1 percent

Yes, W=0.66,
significant at 1 percent

Yes, W=0.89,
significant at 1 percent

Yes, W=0.61,
significant at 1 percent

Yes, W=0.93,
r.=0.86, almost
significant at 1 percent

Yes, W=0.70,
significant at 5 percent

Ranks of Rj identical to ranks of
rates in table 1.

Ranks of Rj for treatments 6 and 7
were 1 and 2.

Few physicians were not AMA
members. AMA members had
higher response rate. Treatments
6 and 7 significantly better than
others among nonmembers a'lso
(Z= 1.82).
Response rate tends to decrease with
age. Ranks of Rj almost identical
to ranks of rates in table 1. Treat-
ments 6 and 7 best.

Medical College of Georgia gradu-
ates had highest rate. Ranks ofRt
identical to ranks of rates in table
1.

Response rate tends to decrease
with age of medical degree. Ranks
of Rj almost identical to ranks of
rates in table 1. Treatments 6 and 7
best.

Nonsurgical and related-board
group had highest rate followed bysurgical and related, and non-
boarded. Ranks of Rj almost iden-
tical to ranks of rates in table 1.
Treatments 6 and 7 best.
Physicians ranked by specialty in
order of decreasing response rates:
pediatrics, interal medicine, ob-
stetrics, surgery, general practice.
Ranks of Rj essentially identical to
ranks of rates in table 1.

Members had higher rate than non-
members. Treatments 6 and 7 best.

Ranks of Rj: treatment 7 best,followed by treatment 5 and then
treatment 6.

NOTES: W=Kendall coefficient of concordance.
R=sum of ranks as used in Kendall's coefficient of concordance.
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different treatments may not be
valid for every subgroup among
the population of private practi-
tioners in Georgia. For that rea-
son, the 2,648 physicians who
apparently received the question-
naire were poststratified in vari-
ous ways-by community size,
geographic area, AMA member-
ship, year of birth, medical
school, year of medical degree,
specialty board, primary special-
ty, membership in specialty so-
cieties, and visiting appointment
at a medical school. For each
such stratification, the response
rate was calculated for each of
the multiple treatment-stratum
combinations.
Two pertinent questions could

be asked about each set of strati-
fied data. First, was there a sig-
nificant difference in response
rates between strata? And, sec-
ond, did the various treatments
tend to evoke similar response
patterns within the several strata?
To assist in answering the first
question, a X2 was computed
within each treatment to compare
the rates for the various strata.
The seven resultant X2's were
then added, as were their degrees
of freedom, to yield an overall X2.

To provide an answer to the sec-
ond question, a Kendall coeffi-
cient of concordance was com-
puted.

Table 2 contains a tabulation
of the major results of these pro-
cedures as applied to the various
stratifications. It should be
pointed out that several of the
stratification variables are un-
doubtedly confounded. It should
also be pointed out that in table
2 a question mark (?) appears
in a few places instead of a direct
statement regarding significance.
This question mark indicates that
the significance is, in our opinion,
equivocal and that the reader
should be especially careful to
derive his own conclusions (see
the probability values).

In summary, the results of this
experiment support the assump-
tion usually made by epidemiolo-
gists in designing mail surveys
that the more attractive and fin-
ished the format, the more per-
sonal the address, and the higher
the class of mail postage, the bet-
ter the response rate. At least it
seems to hold for physicians in
private practice, both in the ag-
gregate and in the various sub-
strata.
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This experiment was executed to determine
which of several kinds of questionnaire mailings
would elicit the best rate of response from physi-
cians. The two main treatment variables were
format (including both design and reproduction
process) and postage (primarily first class com-
pared with bulk or third class). The 3,002 physi-
cians in private practice listed in the Georgia
section of the 1967 American Medical Associa-
tion's directory were divided into seven treatment
groups. The content of the seven treatments
ranged from a crude mimeographed two-part post
card sent by bulk mail to an attractive business

letter format sent by first-class mail.
The response rates varied from 57 percent for

the attractive business letter format sent by first-
class mail to 34 percent for the crude mimeo-
graphed post card sent by bulk mail. Thus, the
results of the experiment support the assumption
usually made by epidemiologists in designing mail
surveys that the more attractive and finished the
format, the more personal the address, and the
higher the class of postage, the better the response
rate. At least it seems to hold for physicians in
private practice, both in the aggregate and in
various subgroups.
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