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In the current controversy surround-
ing abortion, rates of illegal abortion,
being difficult to ascertain, seldom

i inform the debate. We utilize a rela-

!

tively new survey tool, the randomized
response technique (RRT), to estimate

! rates of illegal abortion in Edmonton,
. Alberta. A comparison of results

obtained by means of the RRT with
those obtained by more traditional

. means reveals that the RRT has the

capacity to elicit responses to sensitive

- questions not possible using other tech-

nigues. Two estimated rates of illegal
abortion are provided: 1) illegal abor-
tion rate per 100 conceptions; and
2) illegal abortion rate per 100 concep-
tions surviving the first four weeks of
gestation. An analysis of the relative
impact of eliminating the option of the-
rapeutic abortion on the birth-rate and
the computed rates of illegal abortion
reveals that the already fairly high rate
of illegal abortion in Alberta would
likely increase substantially while the
birth-rate would remain relatively un-
affected.

bortion continues to evoke con-
siderable public debate and con-
troversy. Involved in the debate are
questions of moral and ethical respon-
sibility to self and others, human rights,
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purposes for which abortion is used,
hazards incurred either to life or health,
and costs to the public purse. Not least
of the questions is how far termination
of unwanted pregnancy, for whatever
reason, is a public health concern.
Workers within the health care system,
including public health personnel, also
tend to be sharply divided on the subject
of abortion and its implications.

One striking anomaly is that, while
we are now accustomed to rely heavily

" onarguments based on hard data, basic

knowledge about abortion is incom-
plete in most countries including Can-
ada. The explanation is straightfor-
ward. Although there is a clear
world-wide trend toward greater legali-
zation of abortion cutting across tradi-
tional ideological and economic devel-
opmental lines, there is strong evidence
that abortions are continuing to take
place outside the legal code. The
number of illegal abortions actually
performed is typically not known and
very difficult to ascertain. Clearly rele-
vant to public health is that the defini-
tion of health within the legal code var-
ies from country to country, thus
placing various restrictions on the
availability of legal abortion.

We describe a fairly new survey tech-
nique which can be used to ascertain the
extent of any sensitive attribute in a
population, including illegal abortion.
Findings from the application of this
technique in a survey of women in
Edmonton, Alberta, during 1973-74
provide the basis for estimates of the

rate of illegal abortion in the Province
of Alberta. Lastly, estimates are made
of the relative impact on the birth-rate
and the rate of illegal abortion under the
hypothetical circumstance that the legal
code suddenly becomes more restrictive
in defining permissible conditions for
therapeutic abortion.

Materials and Methods

The data under analysis are from the
Growth of Alberta Families Study
(GAFS) involving a sample of 1,045
Edmonton women of different marital
status between the ages of 18 and 54,
and codirected by Krishnan and Krotki
(1). A stratified cluster sample based on
1971 Census of Canada distributions of
mother tongue was drawn enabling eth-
nic group differences to be analysed.
The survey represents the first major
fertility  survey to be undertaken in
Western Canada and is one of only a
handful in the entire country (2, 3).
Interviews were conducted by specially-
trained interviewers from 19 November
1973 to 15 February 1974. The GAFS
questionnaire includes standard ques-
tions on family size preferences, contra-
ceptive usage, fertility history, attitudes
toward fertility-related matters, and
background information as well as
some innovative questions on role pref-
erences, values, and abortion ex-
perience.

The final sample for which interviews
were successfully completed, consisting
of 69.5% of the eligible population, was
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divided into three interpenetrating sub-
samples in order to compare the data-
gathering potential of three separate
survey techniques. The first sub-sample
was asked all questions, including sensi-
tive questions on abortion experiences,
in the traditional face-to-face interview.
The second subsample was asked sensi-
tive questions by means of an anonym-
ous mail-back questionnaire left with
the respondent by the interviewer at the
conclusion of the interview. The third
subsample was asked the sensitive ques-
tions by means of a new survey tech-
nique known as the randomized
response technique (RRT).

The Randomized Response Technique
(RRT)

The randomized response technique
was developed in 1965 by Warner (4) as
a possible solution to the perplexing
problems of obtaining truthful re-
sponses to sensitive questions in social
surveys. The RRT, in its original ver-
sion as well as in its many subsequent
modifications, randomizes responses to
sensitive questions so as to protect the
individual from revealing his/her per-
sonal answer. The stigma and embar-
rassment that might result from admit-
ting to certain experiences or behaviours
is thus circumvented.

The original RRT model devised by
Warner consists of asking respondents
one of two questions in a form like:

1) I am a member of Group A;

2) I am not a member of Group A.
Probabilities associated with selection
of each question are built into the ran-
domizing device. The question which
the respondent is answering remains
unknown to the interviewer. Answers,
therefore, provide information only on
an aggregate probability basis.

The RRT hasseena flurry of modifi-
cations since Warner's 1965 pioneering
efforts. One of these involves the use of
unrelated questions sometimes with two
independent samples (5, 6). Another
permits estimation of quantitative as
well as qualitative information (dimen-
sions rather than proportions) (7). Yet
another innovation sets probabilities of
question selection at .5 enabling the use
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of a coin as the randomizing device (8).
Randomized response technique has
been used successfully thus far to
improve responses to questions on illeg-
itimate births (6), to estimate past-year
incidence of abortion, lifetime abortion,
and use of oral contraception (9), to
estimate income (10), as well as to mea-
sure equally sensitive but non-
demographic behaviours such as illicit
druguse(11) and impaired driving (12).
For a comprehensive summary of
developments in the RRT since 1965,
see Krotki and McDaniel (13). Estimates
computed on the basis of the RRT of
most sensitive attributes have tended to
compare favourably with estimates
obtained by independent measures
which also protect the privacy of the
individual to an extent greater than the
typical survey. The contribution that
this technique has made to social survey
research so far seems to invite further
exploration of its potential.

The specific RRT approach chosen
for use in the GAFS constitutes a repli-
cation of that used in the massive North
Carolina studies dedicated to testing the
utility of the technique in a field situa-
tion (10). Respondents were introduced
to the technique as a game designed to
ask some additional questions subse-
quent to the formal interview. They
were informed that this was a new tech-
nique being used in the Edmonton study
to see whether it was a good method for
obtaining information. To avoid confu-
sion and misunderstanding, abortion
was defined for respondents prior to
administration of the RRT. The follow-
ing definition of abortion was read to
respondents as part of the RRT instruc-
tions: “An abortion is an operation of
some kind which a pregnant woman has
in order to end her pregnancy and keep
her from having a baby, or something
which she might do to herselfto end the
pregnancy and keep from having the
baby.”

The respondents, a total of 352
women, were presented with a transpar-
ent plastic box containing 35 blue balls
and 15 red balls. The box contained a
window in which a single ball could
appear. As well, respondents were pro-

vided with a card listing seven pairs of
statements or questions identified by
number. These are presented below:

1. A. I was pregnant at some time dur-
ing the past 12 months and hag
an abortion which ended the
pregnancy.

B. 1 was born in the month of June,
How many abortions have you
had during your lifetime?

B. How many children does your
best friend have?

. As an unmarried woman [ had
sexual intercourse.

B. I was born in the first ten days of

a month,

As an unmarried woman |

became pregnant.

B. My mother was born in the
month of May.

. As an unmarried woman, |
became pregnant and gave birth
to a child.

B. I was living in the same dwelling
five years ago.

. As an unmarried woman, I used
contraception to prevent preg-
nancy.

B. I was born in the month of

December.

As an unmarried woman, I had

an abortion to end a pregnancy.

B. I was born in the month of

September.

7. A

For each pair of statements or questions
a blue mark appeared in front of the
first statement and a red mark in front
of the second. Respondents were asked
to shake the box and tip it so that a
single ball appeared in the window.
They were then instructed to answer the
question or say “yes” or “no” to the
statement on the card with the same
colour code. The interviewer whosits at
some distance from the respondent
never knows which question is being
answered by the respondent. Following
each question and at the conclusion of
the interview, the respondent was
requested to shake the box thoroughly.

Since probabilities associated with
the selection of each of the two possible
questions are built into the randomizing
device and the distribution of responses
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‘tothe non-sensitive question are known
from other available sources, the tech-
nique permits an unbiased maximum
likelihood estimate to be made of the
true proportion of the population pos-

sessing the sensitive attribute. Let:
Ys = true proportion of population

with sensitive attribute A

; Yr = proportion of the general pop-
' ulation who would answer
: “yes” to nonsensitive question
P = probability that the statement
“l'ama member of Group A” is
selected by the randomizing
device to be answered
n = sample size
Y =

proportion of respondents
who give a “yes” response.

! Then thc? value of the unbiased likeli-
 hood estimate of the proportion of per-

sons Possessing the sensitive attribute
: would be;

' 3 :Y~(1-P)YR

B ———,———— e

P

The variance of this estimate would be:

N Ys(l-Yg) P(1-P)
Var(Yp) = —— 4 —
n n(2P-1)2

Findings

Estimates of past-year and lifetime
abortion incidents were made and com-
parisons drawn on the basis of the three
data-gathering techniques: face-to-face
interview, anonymous mail-back ques-
tionnaire, and randomized response
technique. It is clear from Table I that
there is a greater tendency for respond-
ents to report abortions when the ques-
tions are randomized than if questions
are contained in a self-administered
questionnaire. A greater tendency to
report abortion in both these situations
than in the traditional face-to-face
interview is also indicated. It is, of
course, difficult to estimate the degree
to which underreporting occurred even
with use of the RRT. Two somewhat
contradictory bits of evidence seem to

o TABLEI.
"™Parison of 950, Confidence Intervals around Sample Proportions
Based on Three Data-Gathering Techniques

RRT Mailback )
~, Weighted  Unweightedt Questionnaire  Interview]
§ Al;)OniOn in
- Pagty
L°fti0neianr 0371 (£ 028) .032(% .032) .008(x .011) .003 (% .003)
ifctim
nmarriez’ 0757 (£ .018) .090 (+ .068) .038 (+ .023) .015( .013)
nterc°u
nmarriedrse 6300 (£ .063) .623 (+ .076) .605 (+ .059)
‘Cgnany
- PMargey 1785 (+ .045) .190 (£ .055) .213 (= .049)
’ ave Bil’t
: U"married h 1285 (£ .051) 078 (+ .063) .075(+ .032)
; Ce::t('i Conry.
ve
U';Imarried 2940 (+ .053) 326 (+ .067) .281 (+ .054)
d Y

H %O“l‘ce of 342§

{ sm:lzt tog t;ll_b\n Weigh

|y :ris""srgrr:g erroryied data
fepe, " 2ll 1

Mce fry € techn:
m 3

Chniques for all variables were precluded. .
i Porteq jp (he text is due 1o missing dat2 o0 characteristics liste

N
| "Ovg
Y "‘ber 14 3%

269

| Ma Aboyy;
N (tion 0185 (+ .024) .021 (+ .030) .034 (+ .022)

4). . . . nth of marriage,
"ohe final yersion of the Questignnaire which omitted the question on mO

4 in this table.

shed some light on the degree of misre-
porting. First, at the conclusion of the
RRT interview, each respondent was
asked whether she thought her friends
would find a trick in the technique.
Sixty-three percent of respondents
answered no. In response to the ques-
tion, “Are you sure, when you played the
‘game’, that I did not know which ques-
tion you were answering?,” only 580
replied with confidence that they were
sure. This might indicate that although
most respondents trust the technique, a
minority doubt its privacy-protection
capability and thus might be suspected
of misreporting, The second piece of
evidence withrespect to thetruthfulness
of reporting with the RRT emerged
from consistency checks on responses
givenunder RRT. Theevidence from an
unpublished paper by McDaniel sug-
gests that inconsistencies in reporting
{greater incidence of past-year than life-
time abortion for example) are largest
for older women and women with only
elementary school education than for
other women. On average, however, the
consistency of reporting suggests con-
siderable forthrightness on the part of
the majority of respondents.

Evidence provided in Table 11 shows
that on three basic comparative mea-
sures, nuptiality, age structure, and eth-
nicity, the three subsamples from the
Growth of Alberta Families Study do
not differ substantially from Census
proportions for the City of Edmonton
or the Province of Alberta. Exactly
comparable data for the GAFS sample
and the two census populations on
standard measures of socio-economic
status, including income, were unfortu-
nately not available. Given, however,
that a focus of the GAFS st.udy.was on
ethnic differentials in family size and
fertility attitudes, every attempt was
madetorender the GAFS sarr_lple repre-
sentative of the total population.

A good check on the _rates of pa;ts-
year abortion reported in the GA >
subsample would be th§ rates }?
recorded therapeutic ab(_)rtlon for the
City of Edmonton during the same
hese data, however, are not

periad. T good records

published by city. Having
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TABLEIL
Comparison of GAFS Sample with Edmonton and Alberta
GAFS 1971 1971
RRT Questionnaire Interview Edmonton Alberta
Proportion
Ever Married 844 .823 818 728 .830
Over 29 yrs 524 .566 494 579 609
From British
Isles .384 373 332 429 .462
N = 346§ 269 327 126,520 382,670
§The difference from 352 reported in the text is due to missing data on characteristics listed in this table.
TABLE III.
Point Estimates of Induced Abortion,
Therapeutic and Illegal, Alberta, 1973
RRT
Weighted Unweighted Questionnaire  Interview
Induced 14,197 12,322 3,058 1,148
Reported
Therapeutic** 4,040 4,040 4,040 4,040
Estimated
Hlegal 10,157 8,282 -9821t -2,8931%
**Source; (15).

ttEstimated illegal abortions not admitted to by GAFS respondents in their replies.

on the rates of therapeutic abortion for
the province of Alberta, it was decided
that some comparisons, although
strictly speaking not indicated by a
sample of a city within the Province,
might prove instructive. Table Il shows
the estimated number of total abortions
that would have occurred in the Pro-
vince of Alberta had the rates estimated
in the GAFS study applied to the entire
population of Alberta. If these figures
can be given any credence, it would
appear that when asked in an interview
or in a mail-back questionnaire, the
numbers of abortions reported by
respondents do not reach the levels
recorded by officials at the time of the-
rapeutic abortion. The RRT, in con-
trast, seems to possess the capacity to
ferret out theseabortions as well as oth-
ers not counted in public records. For
_the purposes of this exercise, these
“excess” abortions will be labelled ille-
gal. It may be, of course, that they took
place in other provinces or even outside
the country and not be illegal at all
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according to the standard usage of that
term.

To compute an estimate of the rate of
“illegal” abortion, as defined here, it is
necessary to relate estimated numbers
of such abortions to population at risk,
or to total conceptions. Abernathy and
his colleagues (16) in North Carolina
devised two rates: the first denotes the
probability that a conception will result
in an illegal abortion; the second, the
probability that a conception surviving
the first four weeks of gestation will
result in an illegal abortion. In order to
estimate total conceptions, some infor-
mation must be obtained on total live
births, induced abortions, and other
foetal loss. A 1963 study in New York
City of private hospital patients esti-
mated foetal loss at 295 per 1,000 con-
ceptions(17). If applied to Alberta data,
the estimated total number of concep-
tions per live birth would be:

x = live births + (.295x)
live births/.705
1.418, where

1]

H o

.295x = foetal loss excluding illegal
abortions.
It is of interest to note that this is the
same result as obtained by Abernathyin
the North Carolina study (16).
Defining the illegal abortion rate per
1,000 total conceptions as:

Estimated illegal abortions

1418 (live births) + estimated illegal abortions -

it is found that the estimated rate of
illegalabortion in Alberta, generalizing
from the RRT estimates, is 19.7. This
means that, according to our estimates,
one conception in five ends in what
could be termed illegal abortion. The
comparable estimate for North Caro-
lina, as found by Abernathy (16),i5223
(14.9 for whitesand 32.9 for non-whites),

It could be argued that only an insig-
nificantly small number of induced
abortions occur under four weeks' ges-
tation. The sequence of events involving
illegal abortion might easily involve the
exhaustion of legal channels first, a
time-consuming venture. Abernathy
(16) suggests that*.. .anindex relating
illegal abortions to conceptions surviv-
ing the first four weeks would be more
specific and meaningful. The denomi-
nator would be free of a large number of
spontaneous abortions and would more
accurately reflect those pregnancies
subject to the risk of illegal abortion.”
Erhardt (17), once again, assists in esti-
mating that 888 out of 1,000 concep-
tions survive the first four weeks of ges-

tation. Applying this estimate, we find
Y = .888x
= .888 (live births)/.705
= 1.260.

Thetotal number of conceptions surviv-
ing the first four weeks of gestation per
live birthis 1.260. Then, the illegal abor-
tion rate per 100 conceptions surviving
the first four weeks of gestation would
be:

Estimated illegal abortions
x 100

1.260 (live births) + estimated illegal abortions

Substituting Alberta estimates, it is
found that the rate of illegal abortion
per 100 conceptions surviving the first
four weeks of gestation is 22.4. The
comparable rate computed by Aber
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‘athy is 24.4 (16.4 for whites and 35.6
{or non-whites). Given the differences in
wcial structure and ethnic/racial com-
position between North Carolina and
Alberta, it is not surprising that both
Alberta estimates of illegal abortionare
somewhat lower than those obtained by
‘Abernathy (12).

'Relative impact of Eliminating Thera-
_peutic Abortion

Inlight of the continuing controversy
surrounding abortion, it is interesting to
“speculate on what might happen to the

birth-rate and the rates of illegal abor-
tionin Alberta if for some reason thera-
‘peutic abortion were no longer access-
‘ible. Estimates of the rates of illegal
{abortion based on theapplication of the
,randomized response technique in
‘Edmonton allow such speculation.

In an analysis of theimpact of liberal-
_zed abortion laws on birth-rates in New
| York, Tietze (18) found an actual incre-
: ment of some 65,000 legal abortions to
; resident women during the period from

1 July 1970 to 30 June 1971, the first
- period after change in the abortion law.
: Obviously, some of these legal abor-
‘tions, without a liberalized law, would
: have resulted in live births, some in
: unavoidable foetal losses, and some in
“illegal abortions. Tietze then compared
* the actual decline in birth-rate over this

period to the decline which would have
. occurred had the 1970 age-specific fertil-
ity rates prevailed. This represents “a
 first approximation” of the possible
" number of births averted or postponed
- by legal abortion. On the basis of esti-

mates made by Potter(19), Tietze calcu-
- lates the number of abortions which
- would have been required to achieve the

decline as 1.2 abortions per live birth.
Tietze concludes that 32-35% of the
actual increment in legal abortion dur-
ing the 1970 to 197! period would have
actually resulted in live births approxi-
mately six months earlier. The
remainder would have resulted, accord-
ing to Tietze's estimates, in illegal
abortions.

Table IV shows the results of applica-
tion of Tietze's estimates to Alberta
data. It has been suggested that Tietze’s
estimates might become non-generaliz-
able after their first application. This
assertion rests on the observation that
at the time when New York first liberal-
ized its abortion laws, virtually no other
place in North America had laws of
facilities sufficient to accommodate the
demand forabortion. Once New York’s
law changed, it may have become an
oasis for those women seeking legal
abortion, To prevent non-generalizabil-
ity, however, Tietze restricted hisanaly-
sis to resident women.

Two additional points might be made
about the applicability of Tietze’s anal-
ysis to the Alberta situation. First, the
social and cultural milieu in Alberta
might be sufficiently different from New
York as to affect the rates of potential
live births to illegal abortions. Second,
the two- or three-year period from 1970-
71 to 1973 saw a proliferation of institu-
tional “supports” for the woman facing
unwanted pregnancy. This, too, could
influence our estimates of the relative
impact of eliminating legal abortion on
the birth-rate and on the rate of illegal
abortion.

It is clear that if Tietze’s proportions
are credible in Alberta that the effect of
inaccessibility of legal abortion in

TABLEIV.
Effect of Eliminating Therapeutic Abortion in Alberta,
based on RRT Estimates of Illegal Abortion

High After Low After
: 1973 Rates Elimination Elimination
. Crude birth-rate 18.2 19.2 19.1
lllegat abortions
& per 100 conceptions 19.7 229 22.8
g Ilegal abortions
g per 100 conceptions
' surviving first
. _four weeks 22.4 25.1 24.9
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'

Alberta would be largest on the rate of
illegal abortion. The impact of such a
change on the birth rate is negligible. In
contrast, however, the rate of illegal
abortion per 100 conceptions surviving
the first four weeks' gestation could
increase as much as 120 as a conse-
quence of eliminating legal abortion,

Conclusions

It seems justifiable to conclude, first
of all, as other investigators have, that
the randomized response technique is a
useful addition tothe survey researcher’s
repertoire. This technique appears to
have the capacity to elicit information
on sensitive questions such as abortion
which is internally consistent and com-
pares favourably with estimates of sen-
sitive events obtained in other parts of
the world by alternative, more cumber-
some, means.

If any credence is to be given to the
estimates of abortion provided in this
paper, it would seem clear that an
important social and health problem
has been isolated as well as a thriving
economic enterprise. Clearly more
research on this topic is necessary and
will no doubt be forthcoming. It is
hoped that such future research might
provide the informed background
necessary for consideration of the many
issues involved in abortion. If this anal-
ysis is taken seriously, it might be con-
cluded that “mother love” in this mod-
ern world 1s a less likely response to the
perplexing problem of unwanted preg-
nancy than is the seeking of an end to
such pregnancy, by whatever means
possible.
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Dans la controverse qui fait rage de
nos jours sur 'avortement, le nombre
d’avortements illégaux, difficile a
déterminer, ne contribue guére au
débat. Nous utilisons un instrument
d’enquéte relativement neuf: la tech-
nique deréponse au hasard (TRH) pour
évaluer les taux d'avortement illégal a
Edmonton. Une comparaison des résul-
tats obtenus par TRH et ceux qui sont
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recueillis de facon plus conventionnelle
montre que le TRH est en mesure de
produire les réponses a des questions
trés personnelles que dautres tech-
niques ne permeltraient méme pas de
poser. On obtient deux calculs de taux
davortement: 1) taux d'avortement
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stings and bites. Yellow-fever Vaccination Centres in Canada are listed and an
index to countries and regions is provided at the back of the Guide which enables
the reader to easily identify what immunizations are needed for any part of the
world and which countries or areas are malaria-free or have mataria risks.

Copies of the Guide are available from Canadian Public Health Association, 1335
Carling, Suite 210, Ottawa, Ontario, Canada K12 8N8 Tel.: {613} 725-3769 as

50-100 copies — $2.25 each
101 and over — $2.00 each

Prepaid Orders Only.
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