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Risk language preferred by mothers
in considering a hypothetical new vaccine
for their children

Tom R. Freeman, MD, MCISc, CCFP; Martin J. Bass, MD, MSc, FCFP

Objectives: To determine the type of risk language preferred by mothers considering the
use of a hypothetical new vaccine for their children and to compare their choice with
what their physicians perceived they would prefer.
Design: Mail survey.
Setting: Thirteen family practices in southwestern Ontario.
Participants: Women with at least one child between the ages of 6 months and 5 years
and their physicians.
Main outcome measures: Preferred risk language and physicians' predictions about
patient preference.
Results: Of the 226 women sent the questionnaire 208 (92%) responded. Of the 192 who
indicated their risk language preference 1 8 (61%) chose a numeric statement. Of the 11
physicians who answered the question 8 (73%) predicted that their patients would prefer
non-numeric statements. Although the women in the study were more likely to be
married, were better educated and had higher family incomes than women of the same
age in the Ontario population, risk language preference was not found to be related to
any of those demographic characteristics.
Conclusion: Physicians must be prepared to outline the risks associated with vaccination
in both quantitative and qualitative terms.

Objectifs: Preciser le type de langage de risque que preferent les meres dans l'optique de
l'utilisation d'un nouveau vaccin hypothetique pour leurs enfants et comparer leur choix
avec ce que leur medecin croyait qu'elles prefereraient.
Conception: Sondage postal.
Cadre: Treize cabinets de medecine familiale du sud-ouest de l'Ontario.
Participants: Femmes qui ont au moins un enfant entre 6 mois et 5 ans et leurs
mddecins.
Principales mesures de resultat: Langage de risque prefere et previsions des medecins
sur la preference de leurs patientes.
Resultats: Des 226 femmes auxquelles on a expedie le questionnaire, 208 (92 %) ont
repondu. Des 192 qui ont indique leur preference en matibre de langage de risque, 1 18
(61 %) ont choisi un enonce numerique. Des 11 medecins qui ont repondu a la question,
8 (73 %) ont prevu que leurs patientes prefereraient des enonces non numeriques. Les
femmes de l'etude etaient plus susceptibles d'etre mari6es, etaient plus scolarisees et
disposaient d'un revenu familial plus eleve que les femmes du meme ige dans la
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population ontarienne en general, mais leur preference en matiere de langage de risque
n'a pu etre reliee a l'une ou l'autre de ces caracteristiques demographiques.
Conclusion: Les medecins doivent Wtre prets a preciser les risques associes a la
vaccination, en termes quantitatifs et qualitatifs.

P hysicians have to communicate the risk of
uncommon events to their patients daily. This
communication may pertain to such risks as

those associated with oral contraceptives, surgical
procedures and medications. Informing the patient
about the benefit-risk ratio of a proposed treatment
is often part of obtaining consent. Recent legislative
changes in Ontario require that physicians inform
patients or their guardians of the benefits and risks
of receiving a vaccine.' Moreover, studies of in-
formed consent consistently indicate that the public
wants to be informed about the risks of medical
procedures.2-4

Literature on decision making and how it relates
to risk communication urges that such communica-
tion become more "recipient centred" to ensure that
the necessary information is provided to the patient
in an understandable form.5 Some have suggested
that the public prefers it if risk communication
emphasizes the qualitative aspects6 and that qualita-
tive expressions of probability are more influential
than numeric or probabilistic statements.7 Others
have suggested that there is a tendency for people to
rely on vague quantifiers such as "likely" and "not
worth worrying about" when making decisions
under conditions of uncertainty.8 In general, people
do not seem to know how to use numeric estimates
when asked to make a decision and usually resort to
heuristics or shortcuts.9 The task becomes one of
how best to inform people of the risk of uncommon
events.

The purpose of this study was to examine the
type of risk language preferred by mothers who are
considering the use of a hypothetical new vaccine for
their children. Risk language refers to the type of
terminology used to describe the risk of serious side
effects associated with the use of the vaccine. Three
types of language were examined: numeric, qualita-
tive and analogous.

Methods

A self-administered questionnaire (a copy of
which is available from the authors upon request)
was developed and pretested in the practice of one of
us (T.R.F.) in order to assess and reassess its
reliability. In addition to eliciting demographic in-
formation the questionnaire presented each mother
with the hypothetical situation of administering a
new vaccine to her child for protection against a
disease that is uncommon (1 case per 800 children)
but usually very serious and sometimes fatal (1 death

per 250 cases). These incidence rates are similar to
those for a pertussis epidemic in a nonvaccinated
population. 10

The risk of severe side effects from the vaccine
was stated numerically (e.g., 1 in 1 million), qualita-
tively (e.g., rarely, infrequently) and in analogous
terms (e.g., equal to the chance of being struck and
killed by lightning). The option of not receiving the
vaccine was also made available. Respondents were
asked to indicate which form of risk language they
preferred when their physician spoke about vaccina-
tion. They were also asked to indicate their level of
tolerable risk in each language category. The results
of the latter question are presented elsewhere.11

The study was approved by the Ethics Commit-
tee on Research in Human Subjects, University of
Western Ontario, London.

The target group comprised mothers who had at
least one child between the ages of 6 months and 5
years. These women would have recently had to
think about the issue of vaccination for their chil-
dren and may have had experience with adverse
effects. Eligible mothers were approached by the
office nurse or the family physician during a visit to
1 of 13 practices in large and small communities in
southwestern Ontario. The physicians were chosen
from those who had previously indicated an interest
in such research. The purpose of the study was
explained to the mothers, and the names of those
agreeing to participate were placed on a mailing list.
Only two women declined to receive the question-
naire. Mailing of the questionnaire followed the
method described by Dillman'2 and shown by oth-
ersl3 to yield high return rates in studies in family
practice.

The questionnaire was prepared in booklet form
with a means of identifying respondents to allow for
removal of their names from the mailing list. The
booklet was sent to the participants with a stamped
return envelope and a covering letter that again
explained the purpose of the study. Follow-up was
done in the recommended pattern.12 A reminder
was sent 1 week after the questionnaire was mail-
ed. At 3 and 7 weeks after the initial mailing non-
responders were sent another package comprising
another copy of the questionnaire and a modified
covering letter.

The family physicians in the 13 practices were
asked to complete a similar questionnaire. The
vaccination problem presented was identical to that
given to their patients. With respect to the risk
language preference the physicians were asked which
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type of risk language they felt their patients in
general would most prefer.

The responses were coded and dichotomous
variables tested with the use of the x2 test, signifi-
cance being set at a p value of 0.05.

Results

In all, 208 (92%) of the 226 women who were
sent a questionnaire returned it, as did 12 (92%) of
the 13 physicians who had agreed to participate.

We compared the demographic characteristics
of the study population with those of the Ontario
population as derived from the 1986 census (Table
1).'1415 The average age of the mothers who respond-
ed was 30.7 years. The women in our study were
more likely to be married, were better educated and
had higher family incomes than women of the same
age in the Ontario population.

Of the patients who indicated their preferred
risk language the numeric statement was favoured by
61% (Table 2). Most (73%) of the physicians who
responded to this question felt that their patients
would prefer one of the two non-numeric statements.

The preference of the patients was not found to
be related to age, education, income or population of
place of residence (Table 3). There was no identifi-
able characteristic that predicted the preference of
the patients.

Discussion

The task of communicating adequately about
the concept of risk involves finding a way to present
patients with complex technical information clouded
by uncertainty and difficult to understand even by
people with specialized training. Despite these diffi-
culties physicians are frequently required to talk to
their patients about risks. This may take the form of
a discussion of surgical risks and benefits, drug-relat-
ed risks and benefits or, as in the example used in

this study, vaccination risks. The quality of any
communication depends on the communicator's
being able to "speak the same language" as the
person on the receiving end.

The literature on risk evaluation suggests that
the public does not generally use mathematical
theory to make decisions'6 '7 and would prefer that
communications about risk be couched in qualitative
terms.7 Some have suggested that characteristics of
good risk communicators include direct, nontechni-
cal language.'8 The response of the patients in our
study was therefore unexpected, most of them pre-
ferring the numeric risk statements.

There are two potential weaknesses in our study.
First, the questionnaire results may not reflect pa-
tient preferences in an actual decision-making situa-
tion. The women may have chosen the numeric
presentation since it was the first one offered.
Perhaps another method of non-numerical risk pre-
sentation would have been more readily accepted.
Second, the study population was better educated
and wealthier than the provincial average, which
could limit the generalizability of the results. Howev-
er, neither of these variables was found to be related
to risk language preference.

Since it has been repeatedly shown that most
people use heuristics or shortcuts to make decisions
under conditions of uncertainty9"9 why did most of
the respondents prefer the numeric statements? An
explanation offered by one of the respondents was
that although she was not sure what the numbers
meant she preferred that her physician use such
terminology because it gave her more confidence in
what he was saying. This may be an example of the
public's "thirst for certitude,"'8 or it may be similar
to the tendency to use numbers as qualitative mark-
ers rather than as numeric terms. This use of
probability estimates has been observed in the deci-
sion-making process of resident physicians.20 Junger-
mann, Schultz and Thuring2' have suggested that the
desire of the public to know all possible side effects
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Table 1: Characteristics of mothers asked to indicate their
preferred risk language when considering the use of a hypothetical
new vaccine for their children and of women of the same age* in
Ontario14,15

Study population, Ontario
no. (and %) of population,

Characteristic women (n = 208) % of women

Married 200 (96) 81.4
High-school education

or less 100 (48) 57.3
Employed (full-time or

part-time) 109 (52) 52.6t
Family income < $20 000 16 (8) 27.9t

*From 25 to 44 years.
tincludes women aged 25 to 44 years with children over and under 6 years of age.
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of a drug, regardless of their rarity, reflects an
attempt to gain some cognitive control over risks
and to feel on a more equal basis with the physician.

Overall, the physicians in the study did not
accurately predict their patients' preferences, al-
though their perceptions were consistent with the
literature. This discrepancy may have arisen because
the physicians were asked to base their prediction on
their patients in general and not just the study
population. It is conceivable that if asked to predict
the preferences of the study patients the physicians
would have been more accurate.

The results indicate that physicians can expect
most of their patients to prefer numeric statements
of risk. However, since we did not find any identify-
ing characteristics associated with preference phys-
icians should be able to discuss risks in both quanti-
tative and qualitative terms. Communicating the

table 2. Type of risk language preferred o
the patients and their physicians

Group, no. (and o}
of respondents

ype Patients Physicians
risk language (n -92 ' I

Numerinc 118 (61 -2, (27
Qualitative 57 i30, (36:
Analogous (9. (36

Table 3 Characteristics - 'omere r"tyeoype
oreferred risk language

Type of language
.), (and %) of women

Numeric- Non-numeriv
C.,haracteristic 8) 74

Age, yt
18-25 7( 4;. 8yi<
26-30 41(35) 27 (36)!
31-351 46 (39 29 (391
36 Ari :. ' ,4

evel o0 education
High school

or ess 65 (47 37 (50)
Postsecondary 63 (53) 37 (50)

Population of place
of residence

1 000 41 (35) 35 (47)
10 000 13 (11) 3 (4)
30 000 47 (40) 27 (36)
30 000 7 (14) 9 (12)

ncome. $*
20 000 9 (8) 5 (7)

20 000-39 999 38 (33) 33 (45)
40 000-59 999 46 (40) 22 (30)
60 000 22 (19) 13 (18)

'Three people who chose the numeric language and one who.
chose a non-numeric language did not provide this information;

risk of rare events requires stating it first in numeric
terms, then giving the patient a visual or conceptual
way of coming to terms with such numbers. For
example, Koren and associates22 used a visual ana-
logue scale to communicate with pregnant women
about the risk of teratogenic effects. A conceptual
way of describing the probability of 1 in 1000 is the
chance of flipping a coin 10 times and coming up
heads each time.23

It is necessary to recognize that risks occur in a
particular context of decision making. Decisions
should be framed in terms of lives saved or illness
avoided as well as the risk associated with the
procedure. For vaccination this means informing
patients about the risk of the disease in the same
numeric and qualitative terms used to talk about the
risks of vaccination so that an informed choice can
be made.

In addition, with respect to drugs as well as
vaccines it must be kept in mind that the physician
acts as an intermediary in any risk communication
and is therefore part of the context of the communi-
cation. As a result the risk as perceived by the
patient will be influenced by the physician's risk
perception and the physician-patient relationship.
To improve risk communication it is desirable to
find out what is important to the patient and
communicate the risk in those terms.

We thank the physicians who completed the questionnaire
as well as their office staff for assisting in the data
collection. We are grateful to the staff of the Centre for
Studies in Family Medicine, London, Ont., for helping
with the data analysis.
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Canada.
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