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ABSTR ACT
OBJECTIVE: To examine the educational effects of a tailored leaflet on current drinking behavior, thoughts about drinking alcohol during pregnancy, 
and knowledge of fetal alcohol syndrome (FAS) among pregnant women.
DESIGN: Intervention.
PARTICIPANTS: We recruited pregnant women who were participating in maternity classes held at five municipal health centers in Saitama Prefecture 
and Tokyo in Japan.
METHODS: Questionnaires were administered before and after distribution of either a tailored or a non-tailored leaflet and again after the women 
delivered their babies.
RESULTS: More women read the non-tailored leaflet than the tailored one; this was because they felt they could read the non-tailored leaflet immediately. 
As for educational effects, the tailored leaflet was not superior to the non-tailored one in changing the women’s behavior, thoughts, or knowledge.
CONCLUSION: It is more important for health education leaflets to seem easy to read in terms of volume than to be tailored.
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Introduction
Health education materials that are tailored to a particular 
audience have been reported to be more effective than non-
tailored ones.1–3 Such materials have been developed for 
smoking cessation, improving dietary behavior, and increas-
ing physical activity.4–7

In a previous study, we developed an educational leaflet 
about drinking during pregnancy.8 The leaflet was tailored to 
pregnant women in its appearance and contents. In the process 
evaluation, pregnant women who participated in four group 
interviews were asked if they would take it or not if it was placed 
on the front desk of a maternity hospital along with a “please 
take one” sign.9 More than 81% of the women said they would 
pick up the tailored leaflet, compared with 56% who said they 

would take a non-tailored leaflet. However, we did not assess 
the educational effects of the tailored leaflet in the field.

The present study examined the educational effects of the 
tailored leaflet on current drinking behavior, thoughts about 
drinking alcohol during pregnancy, and knowledge of fetal 
alcohol syndrome (FAS) among pregnant women who par-
ticipated in maternity classes held at municipal health cen-
ters. We also examined the long-term educational effect of a 
single distribution of the leaflet by asking women to complete 
a questionnaire after their babies were delivered.

Method
Participants. In Japan, municipal health centers run mater-

nity classes to provide health education to female residents who 
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to the participants in the non-tailored-leaflet group. Nothing 
was distributed to the control group. Second, we administered 
a post-intervention questionnaire to the three groups on the 
last day of the maternity class. For the tailored-leaflet and 
non-tailored-leaflet groups, we requested participation in a 
follow-up survey to be sent by postal mail. Those who agreed 
to participate were asked to write their mailing address in the 
post-intervention questionnaire. We sent the follow-up ques-
tionnaire to only those who agreed to participate.

The National Institute of Public Health Institutional 
Review Board, with which the second author was affiliated 
when the study was conducted, approved the study procedures.

Leaflets. The tailored leaflet was tailored using the results 
of four group interviews with a total of 33 pregnant women 
who participated in our previous study.8 This half-folded leaf-
let is printed in full color, and its folded size is 210 mm long 
and 148 mm wide (Fig. 2). The title, “What a mom can do for 
her baby to be born,” is on the front cover with a photograph 
of a baby. This leaflet explains the harmful effects of  drinking 
alcohol during pregnancy. It describes FAS and shows a bar 
chart that depicts effects of alcohol on fetal development and a 
photograph of a child with FAS. On the back cover, the leaflet 

are pregnant for the first time. Most maternity classes consist of 
four sessions, with each session held on the same day of the week 
over a one-month period. The frequency of the maternity classes 
depends on the population administered by the center; some 
small towns, for example, hold only three courses of maternity 
classes each year, while some health centers in Tokyo’s 23 special 
wards run maternity classes every month.

We recruited pregnant women in maternity classes held 
by five municipal health centers in Tokyo and Saitama Prefec-
ture, an adjacent prefecture to Tokyo. Some participants took 
part in all sessions, but some did not.

Description of the intervention. We measured the edu-
cational effects of tailored and non-tailored leaflets at three 
time points (pre-intervention, post-intervention, and follow-
up). Participants were divided into three groups (tailored-
leaflet group, non-tailored-leaflet group, and control group) 
by the month in which they participated in classes at the 
same municipal health center (Fig. 1). First, we administered 
a pre-intervention questionnaire to the three groups on the 
first day of a maternity class. After participants completed the 
 questionnaire, we distributed a tailored leaflet to the partici-
pants in the tailored-leaflet group and a non-tailored leaflet 

 Tailored-leaflet group Non-tailored-leaflet 
group 

Control group 

e.g., February class e.g., August class e.g., November class 

First day of the 
maternity class 

Average 2–3 weeks interval 

Final day of the 
maternity class 

Average 3–4 months interval 
After delivery 

 

 

Pre-intervention questionnaire 

Follow-up questionnaire by post card 

Distribution of a 
tailored leaflet 

Distribution of a 
non-tailored 

leaflet 

tailored and 

non-tailored leaflets 

Time
course 

Pre-intervention questionnaire

Post-intervention questionnaire

Follow-up questionnaire by post card

Distribution of a 
tailored leaflet

Distribution of a 
non-tailored leaflet

Distribution of 
tailored and

non-tailored leaflets

No leaflet 

Figure 1. Study design.
Notes: each municipality provides several maternity classes each year. participants in maternity classes provided by the same municipality were divided 
into three groups according to the class (for example, February class, August class, and November class) they participated in. Control group was given 
both leaflets after data collection in order to assure an equal access to health information.
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Figure 2. A half-fold leaflet.
Notes: Top right: front cover. Below: two-page spread. Top left: back cover. 
English explanations for A to P are as follows: 
A: title, “What a mom can do for her baby to be born.” B: photo of a baby. C: “Safety of alcohol consumption during pregnancy has not been 
established. If you drink now, quit today.” D: “Fetus brain keeps growing throughout the whole of the pregnancy term. That is, alcohol has the possibility 
of affecting development whenever you drink.” E: Bar chart in mauve, “effects of alcohol on fetal development.” F: Alcohol consumption during 
pregnancy is the only cause of fetal alcohol syndrome (FAS). Children with FAS have growth retardation and flat facial features like in the photo below. 
“Children with FAS have also intellectual disabilities and the abilities of 5-year-old children with FAS correspond to those of healthy 2-year-old children.” 
G: Photo of a child with FAS. Facial features are explained in bullet points on the right. H: “FAS does not go away. It leaves lifelong defects.” I: “FAS is 
100% preventable if a woman does not drink alcohol during pregnancy.” J: “Drinking before one realizes they are pregnant is something that happens 
quite often, and in such situations it is important to stop drinking from this point on.” K: “If you try to stop drinking but find that you cannot do it on your 
own, please contact a health center in your neighborhood.” L: Maternity mark disseminated by the Ministry of Health, Labour and Welfare, Japan. 
M: “advice for family and friends. Never encourage pregnant women to drink.” N: URL of ASK (National Citizen’s Association for Alcohol and Drug 
Problem). O: Author’s name (doctoral degree), telephone number, affiliation, and postal address. P: “Refrain from drinking during lactation as well. if one 
drinks alcohol during the lactation period, the breast milk will contain alcohol and this is the same as having the baby drink alcohol. Alcohol is harmful for 
baby. Let’s protect baby’s brain and body from harms of alcohol.”
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asks pregnant women not to drink alcohol during their lacta-
tion period as well. In addition, it gives advice for family and 
friends of pregnant women.

The non-tailored leaflet was made by a nonprofit organi-
zation that consults on alcohol problems. This leaflet is printed 
in two colors, is reed-shaped, and is 225 mm long and 105 mm 
wide (Fig.  3). On the front cover, the title “Do you know? 
Pregnancy and Alcohol” is printed with an illustration of a 
pregnant woman with a wine glass in her hand. In this leaflet, 
women are advised not to drink during pregnancy and lacta-
tion, but without the use of charts or photos.

The effect of drinking alcohol during pregnancy and lac-
tation was not mentioned by educators in the maternity classes.

Measures.
Demographics. Demographic information gathered via 

the pre-intervention questionnaire included participants’ 
age, education, month of pregnancy, and whether this is the 
first pregnancy (Table 1). Participants were also asked if they 
had ever heard about drinking during pregnancy. The response 
options for this question were “yes” or “no,” and if participants 
responded “yes,” they were asked where they had heard about 
it. They could choose multiple answers from “school,” “health 
center,” “hospital/clinic,” “family member/friend,” “television/
book/magazine,” “Internet,” and “other” with space to write 
an answer.

Whether participants read the leaflet. We asked the par-
ticipants in the two leaflet groups whether they had read the 
leaflet. Participants could choose multiple answers from the 
following choices: “read it completely,” “read half of it,” “read 
very little of it,” “did not read it at all,” and “did not receive 
it.” Participants who answered “read it completely” or “read 
half of it” were asked to indicate their reason from the fol-
lowing choices: “became interested,” “appealing to look at,” 
“it looked like something I could read quickly,” “useful,” “saw 
words I was familiar with,” and “other” with space to write 
an answer. Participants who answered “read very little of it” 
or “did not read it at all,” were also asked to indicate their 
reason by choosing multiple answers from the following: “was 
not interested,” “unappealing to look at,” “too much detail,” 
“not useful,” “content already known,” and “other” with space 
to write an answer.

Current drinking habits. We asked about current drink-
ing habits in pre- and post-intervention questionnaires. In the 
follow-up questionnaire, we asked if they drank in the period 
after the maternity class and until delivery. Response options 
were “every day,” “more than once a week,” “more than once a 
month,” “hardly drink,” and “not drink at all.”

Thoughts about drinking during pregnancy. Participants 
were asked what they thought about drinking during preg-
nancy in all questionnaires. The response options were “no 
problem,” “no problem if it is a proper quantity,” “should drink 
moderately,” “abstinence if possible,” and “absolute abstinence.”

Knowledge of FAS. Participants were asked how much they 
knew about FAS in all three questionnaires. Response options 

were “heard it for the first time,” “only heard the name,” and 
“know what FAS is.” In addition, those who answered “only 
heard the name” or “know what FAS is” were asked for the 
source of this information at post-intervention. Participants 
could choose multiple answers from the following responses: 
“school,” “health center,” “hospital/clinic,” “family member/
friend,” “television/book/magazine,” “Internet,” and “other” 
with space to write an answer.

We also asked about the cause of FAS at post- intervention 
and follow-up. Response options for this question were 
“smoking,” “adverse effects of medication,” “chromosomal 
abnormality,” “alcohol consumption,” “insufficient nutrition,” 
“environmental change,” “heredity,” and “do not know.” Par-
ticipants could choose multiple answers.

Analyses. Pearson’s chi-square test was used to compare 
the categorical variables between the groups. Since the aim of 
this study was to examine the educational effects of the tai-
lored leaflet, women who “read very little of it” or “did not 
read it at all” were excluded from further analyses. McNemar’s 
test was used to examine changes in the proportion of the par-
ticipants who answered “not drink at all” to the question about 
current drinking habits, “absolute abstinence” to the question 
about thoughts about drinking during pregnancy, “know 
what FAS is” to the question on knowledge of FAS, and only 
“alcohol consumption” to the question on the cause of FAS. 
Regarding thoughts about drinking during pregnancy, dif-
ferences in the percentage of “absolute abstinence” between 
(1) tailored-leaflet and non-tailored-leaflet groups, (2) tailored 
leaflet and control groups, and (3) non-tailored-leaflet and 
control groups were examined using a 2 × 2 cross-tabulation 
at pre-intervention.

Although we used per protocol set (PPS) analysis first, we 
also conducted an intention-to-treat (ITT) analysis including 
all participants who completed the pre-intervention question-
naire in order to examine the difference by analytical meth-
ods. To deal with missing data, previously recorded data were 
used as substitutions in the last questionnaire. For instance, if 
a participant answered “absolute abstinence” on the question 
regarding thoughts about drinking during pregnancy at pre-
intervention and the response to the same question at post-
intervention was missing, we substituted “absolute abstinence” 
for the missing data. The criterion for statistical significance 
was set at p  .05. All analyses were performed using SPSS 
version 19.0.

Results
Demographic characteristics by groups are presented in 
Table 2. The mean month of pregnancy was 6.4 ± 1.0 in the 
tailored-leaflet group, 6.4  ±  1.1 in the non-tailored-leaflet 
group, and 6.1 ± 1.1 in the control group. In each group, more 
than 90% of women were in their first pregnancy.

Table 3 shows the extent to which they read the leaflet. 
All the women in the two leaflet groups received a leaflet. 
Those who answered “read it all” or “read half of it” were asked 
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Figure 3. A reed-shaped leaflet.
Notes: Right: front cover. left: back cover.
English explanations for A to E are as follows:
A: Title, “Do you know? Pregnancy and Alcohol”. B: When pregnant women drink alcohol, the alcohol flows through the placenta into the fetus’ blood. 
Fetuses have not yet developed the capacity to metabolize alcohol so are much more susceptible to the effects of alcohol then the mother’s body. 
Heavy drinking in particular can lead to particularly serious disorders such as fetal alcohol syndrome (FAS). At present it is unknown what amount is 
safe and there are large variances in individuals so to be safe alcohol should not be drunk when pregnant. the best practice is to actually avoid alcohol 
completely from the time when you first start thinking about becoming pregnant. However, drinking before one realizes they are pregnant is something 
that happens quite often, and in such situations it is important to stop drinking from this point on. C: There was once the opinion that if drinking was 
avoided during the organ formation period of early pregnancy, it was okay to drink during the middle and later pregnancy, however the brain develops 
greatly during the late pregnancy. In order to prevent any hindrance to this development, avoid drinking alcohol during the entire pregnancy. In addition, if 
one drinks alcohol during the nursing period the breast milk will include alcohol and this is the same as having the baby drink alcohol. it is recommended 
that alcohol not be drunk during the breast feeding period as well. D: If you try to stop drinking but find that you cannot do it on your own, please contact 
a mental health and welfare center or health center in your neighborhood. E: At present, the rate of female alcohol intake in Japan is rapidly rising. 
However, the risks of drinking alcohol while pregnant are not well known. There are a variety of inherited disorders; however alcohol disorders are 100% 
preventable if a woman does not drink alcohol during pregnancy. Please spread this preventative message to those around you as well.
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Table 6 shows scores for knowledge of FAS at the pre- 
and post-interventions. Both in the tailored-leaflet and non-
tailored-leaflet groups, the percentage answering “know what 
FAS is” increased significantly (p    .001, McNemar test). 
Similar significant differences were also observed in the ITT 
analysis (p  .001 for both leaflet groups, McNemar test, not 
shown in Table).

Regarding the cause of FAS, more than 98% in each 
group answered “alcohol consumption” at post-intervention 
(Table 7). We examined the long-term educational effect of 
the leaflet by comparing the percentage choosing only “alco-
hol consumption” at post-intervention and follow-up. In both 
leaflet groups, the percentage did not significantly differ 
between the two time points.

As for the sources of information about FAS, the percent-
age of those who answered “leaflet” was significantly higher in 
the two leaflet groups than in the control group (65.1% in the 
tailored-leaflet group, 52.8% in the non-tailored-leaflet group, 
and 13.3% in the control group).

Discussion
PPS analysis could cause selection bias, but our ITT analysis 
yielded results similar to the PPS analysis. Thus, the selection 
of women for the analyses did not seem to bias the results. 
Since our data relied on self-reports, its accuracy might suffer 
from social desirability effects. In order to connect the answers 
of the same person at different time points, our questionnaires 
had to require participants to provide their names.

The tailored leaflet used in this study was developed 
through focus group discussions in a previous study.8 In a 
previous evaluation, we found that pregnant women preferred 
the tailored  leaflet in draft version over the non-tailored one 
because the former had a more  attractive front cover, detailed 
content, and presented a real-life example, unlike the latter.9 
In a practical setting, however, they tended to read the leaflet 
that was easier to read. The percentage of women who read the 
entire leaflet was higher in the non-tailored-leaflet group than 
in the tailored-leaflet group (Table 3).

No participants who received the non-tailored leaflet 
answered that they “did not read it at all” (Table  3). This 

to choose the reasons from multiple answers. The percentages 
of those who said they read the leaflet because “it looked like 
something I could read quickly” were 29.4% for the tailored 
leaflet and 57.5% for the non-tailored leaflet (p  .05). Data 
for those who said that they “read very little of it” or “did not 
read it at all” were excluded from further analysis.

Regarding drinking habits, 89.2%, 91.9%, and 92.2% of 
participants chose “not drink at all” at the pre-intervention, 
post-intervention, and follow-up period, respectively. Pear-
son’s chi-square test showed no significant associations in the 
 proportions of current drinking habits (“every day,” “more than 
once a week,” “more than once a month,” “hardly drink,” and 
“not drink at all”) among the three groups at both pre- and 
post-interventions. The McNemar test showed no significant 
differences in any group in the percentage of those answered 
“not drink at all” between pre- and post-interventions. Over 
90% of women in the tailored-leaflet and non-tailored-leaflet 
groups chose “not drink at all” at follow-up. There were no 
statistically significant associations in the proportions of cur-
rent drinking habits between groups at both post-intervention 
and follow-up. There were also no significant differences in 
the percentages of those who chose “not drink at all” between 
post-intervention and follow-up in either of the two leaflet 
groups (McNemar test). ITT analyses showed no statistical 
significance in either between-group or within-group com-
parisons (not shown in Table).

Table 4 shows the changes in thoughts about drinking 
during pregnancy. In the tailored-leaflet group, there was a 
statistically significant difference in the percentages of women 
who answered “absolute abstinence” between pre- and post-
interventions (p = .035, McNemar test). A similar significant 
difference was also observed in the ITT analysis (p =  .035, 
McNemar test, not shown in Table).

Table 5 shows the within-group difference between post-
intervention and follow-up. In the non-tailored-leaflet group, 
we found a significant difference in the proportion of women 
who answered “absolute abstinence” between post- intervention 
and follow-up (p = .008, McNemar test). A  similar significant 
difference was also observed in the ITT analysis (p =  .016, 
McNemar test, not shown in Table).

Table 1. Content of three questionnaires.

PRE-INTERVENTION POST-INTERVENTION FOLLOW-UP

Demographics +

Whether participants read the leaflet, and the reasons for it +a

Current drinking habits + + +b

Thoughts about drinking during pregnancy + + +

How much participants know about fetal alcohol syndrome (FAS) + + +

Knowledge about the cause of FAS + +

Notes: Items included in the questionnaire are indicated by +.
aOnly tailored and non-tailored leaflet groups were asked this question.
bWomen were asked if they drank alcohol in the period after the maternity class and until delivery.
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Table 2. Characteristics of participants.

TAILORED  
LEAFLET
(n = 84)

NON-TAILORED
LEAFLET
(n = 102)

CONTROL
(n = 71)

TOTAL
(N = 257)

p VALUEa

n % n % n % N %

Age group

24 years 5 6.0 7 6.9 3 4.2 15 5.8

25–29 years 22 26.2 30 29.4 20 28.2 72 28.0

30–34 years 32 38.1 40 39.2 24 33.8 96 37.4

35 years 23 27.4 22 21.6 23 32.4 68 26.5 .911

no answer 2 2.4 3 2.9 1 1.4 6 2.3

Education

Junior high school/High school 15 17.9 16 15.7 9 12.7 40 15.6

Technical school/Junior college 39 46.4 35 34.3 33 46.5 107 41.6

university/graduate school 30 35.7 51 50.0 50 40.8 110 42.8 .275

Ever heard about drinking during pregnancy 

Yes 71 84.5 90 88.2 62 87.3 223 86.8 .496

If yes, information source (multiple answers)

school 4 5.6 5 5.6 6 9.7 15 6.7 .551

health center 7 9.9 21 23.3 7 11.3 35 15.7 .035

hospital/Clinic 28 39.4 39 43.3 18 29.0 85 38.1 .196

Family member/Friend 33 46.5 49 54.4 28 45.2 110 49.3 .448

Television/Book/Magazine 48 67.6 66 73.3 48 77.4 162 72.6 .440

Leaflet 11 15.5 15 16.7 8 12.9 34 15.2 .816

internet 30 42.3 32 35.6 33 53.2 95 42.6 .096

other 0 0.0 1 1.1 0 0.0 1 0.4 .476

Note: aPearson’s chi-square test.

Table 3. The extent to which they read the leaflet.

TAILORED
LEAFLET
(n = 77)

NON-TAILORED
LEAFLET
(n = 93)

TOTAL
(N = 170)

p VALUEa

n % n % N %

Read it completely 36 46.8 54 58.1 90 52.9

Read half of it 25 32.5 26 28.0 51 30.0

Read very little of it 9 11.7 13 14.0 22 12.9

did not read it at all 7 9.1 0 0.0 7 4.1 .019

Note: aPearson’s chi-square test.

was surprising because other studies reported that as many 
as 6–14% of people who received health education materials 
did not read them at all.10,11 In a study by Maeda et al, 25% 
of mothers with a child 0–4 years old did not even remem-
ber if they had read a leaflet about sudden illnesses among 
children.12 A similar result was observed in our tailored-
leaflet group, with 9.1% answering that they did not read 
the leaflet at all.

Our finding that 57.5% of those who read the non- 
tailored leaflet gave the reason that “it looked like something 
I could read quickly” supported the idea that health education 
 materials should be easily read by targeted people.13 People with 
hectic schedules cannot spare much time for healthcare, so it 
seems to be important to provide health information materials 
that can be read easily. No matter how good the  content is, it 
is meaningless if people do not read it. Since  people cannot be 
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Table 4. Thoughts about drinking during pregnancy between pre- and post-interventions.

PRE-INTERVENTION POST-INTERVENTION p VALUEa

n % n %

tailored
leaflet
(n = 66)

no problem 0 0.0 0 0.0

No problem if it is a proper quantity 3 4.5 2 3.0

should drink moderately 1 1.5 2 3.0

abstinence if possible 29 43.9 21 31.8

absolute abstinence 33 50.0 41 62.1 .035

non-tailored
leaflet
(n = 85)

no problem 0 0.0 0 0.0

No problem if it is a proper quantity 1 1.2 1 1.2

should drink moderately 2 2.4 0 0.0

abstinence if possible 29 34.1 32 37.6

absolute abstinence 53 62.4 52 61.2 1.000

Control
(n = 71)

no problem 1 1.4 0 0.0

No problem if it is a proper quantity 2 2.8 1 1.4

should drink moderately 0 0.0 1 1.4

abstinence if possible 18 25.4 16 22.5

absolute abstinence 50 70.4 53 74.6 .508

p valueb .196 .282

Notes: Between-group comparison in the percentage of “absolute abstinence” at pre-intervention was examined by 2 × 2 cross-tabulation. P values of this test are 
(1) p = .104 between tailored- and non-tailored-leaflet groups, (2) p = .028 between tailored-leaflet and control groups, (3) p = .511 between non-tailored-leaflet and 
control groups.
aMcNemar’s test was used for within-group comparison of the percentage of “absolute abstinence” between pre- and post-interventions.
bPearson’s chi-square test examined associations between proportion of each answer and groups at pre- and post-interventions, respectively.

Table 5. Thoughts about drinking during pregnancy at pre- and post-intervention and follow-up.

POST-INTERVENTION FOLLOW-UP p VALUEa

n % n %

tailored
leaflet
(n = 31)

no problem 0 0.0 0 0.0

No problem if it is a proper quantity 2 6.5 0 0.0

should drink moderately 0 0.0 1 3.2

abstinence if possible 9 29.0 9 29.0

absolute abstinence 20 64.5 21 67.7 .688

non-tailored
leaflet
(n = 35)

no problem 0 0.0 0 0.0

No problem if it is a proper quantity 0 0.0 0 0.0

should drink moderately 0 0.0 0 0.0

abstinence if possible 17 48.6 10 28.6

absolute abstinence 18 51.4 25 71.4 .008

p valueb .114 .559

Notes: Since participants who did not answer the follow-up questionnaire were excluded, the number of participants in Table 5 differs from that of in Table 4.
aMcNemar’s test compared the percentage of participants answering “absolute abstinence” between post-intervention and follow-up.
bPearson’s chi-square test compared the proportion of each answer by groups at post-intervention and follow-up, respectively.

forced to read health education materials, except perhaps in a 
textbook in a classroom setting, it is important to encourage 
the willingness of targeted people to read them.

This study aimed to assess the educational effects of a tai-
lored leaflet on drinking behavior, thoughts, and knowledge 
among pregnant women. We could not detect a significant 
change in drinking behavior since 89.2% of the women did not 

drink before the intervention. The percentage of the pregnant 
women in this study who consumed alcohol was a little higher 
than the 4.6% in another study of Japanese pregnant women.14 
The Second Health Japan 21, the second health policy for Japan 
in the 21st century, set a goal to reduce the percentage of preg-
nant women who drink alcohol from 8.6% to 0% by 2014.15 
At pre-intervention, 86.8% of women had heard  information 
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Table 6. How much do you know about fetal alcohol syndrome (FAS)?

PRE-INTERVENTION POST-INTERVENTION p VALUEa

n % n %

tailored
leaflet
(n = 63)

Heard it for the first time 36 57.1 2 3.2

only heard the name 24 38.1 16 25.4

Know what FAS is 3 4.8 45 71.4 .001

non-tailored
leaflet
(n = 83)

Heard it for the first time 52 62.7 13 15.7

only heard the name 24 28.9 37 44.6

Know what FAS is 7 8.4 33 39.8 .001

Control
(n = 71)

Heard for the first time 44 62.0 25 35.2

only heard the name 19 26.8 38 53.5

Know what FAS is 8 11.3 8 11.3 1.000

p valueb .391 .001

Notes: aMcNemar’s test compared the percentage of participants answering “know what FAS is” between pre- and post-interventions.
bPearson’s chi-square test compared the proportion in each answer by groups at pre- and post-interventions, respectively.

Table 7. The cause of fetal alcohol syndrome (FAS).

AT POST-INTERVENTION AT FOLLOW-UP

TAILORED
LEAFLET  
GROUP
(n = 64)

NON-TAILORED
LEAFLET  
GROUP
(n = 83)

CONTROL
GROUP
(n = 71)

p VALUEa TAILORED
LEAFLET  
GROUP
(n = 32)

NON-TAILORED
LEAFLET  
GROUP
(n = 37)

p VALUEb

n % n % n % n % n %

Smoking 9 14.1 16 19.3 8 11.3 .369 6 18.8 7 18.9 .986

adverse effects of medication 2 3.1 4 4.8 5 7.0 .579 2 6.2 1 2.7 .471

Chromosomal abnormality 3 4.7 1 1.2 5 7.0 .186 2 6.2 0 0.0 .123

alcohol consumption 63 98.4 82 98.8 70 98.6 .983 31 96.9 37 100.0 .279

Insufficient nutrition 1 1.6 1 1.2 3 4.2 .412 0 0.0 1 2.7 .349

Living environmental change 0 0.0 0 0.0 1 1.4 .353 0 0.0 0 0.0

heredity 2 3.1 1 1.2 1 1.4 .655 0 0.0 0 0.0

do not know 0 0.0 0 0.0 5 7.0 .005 1 3.1 0 0.0 .279

Chose only alcohol consumptionc,d 50 78.1 64 77.1 52 73.2 .775 23 71.9 29 78.4 .532

Notes: Multiple choices.
aPearson’s chi-square test was used for between-group comparison at post-intervention.
bPearson’s chi-square test was used for between-group comparison at follow-up.
cRecalculation of the participants who chose “alcohol consumption” only.
dIn both tailored and non-tailored leaflet groups, there were no statistical within-group differences between post-intervention and follow-up (McNemar’s test).

about drinking during pregnancy (Table 2), but just a few of 
them knew what FAS is (Table 6). In Japan, women of repro-
ductive age have few opportunities to receive formal alcohol 
education despite the volume of maternity books and maga-
zines. Even in maternity classes held by municipal health 
centers, only 24% of healthcare providers mentioned alcohol 
drinking during pregnancy.16 The respondents in that study 
pointed out inconsistencies in the literature concerning harm-
ful alcohol-consumption levels during pregnancy, leading to a 
lack of  confidence in teaching this topic. Development of evi-
dence-based alcohol education materials would help healthcare 
providers to give accurate information to pregnant women.

The significant within-group differences in thoughts 
about drinking during pregnancy that are shown in Tables 4 
and 5 seem to be due to the lower percentage of “absolute absti-
nence” that was reported at the earlier time points. A between-
group comparison by 2 × 2 cross-tabulation, however, showed 
a significant difference in the percentage responding “absolute 
abstinence” only between the tailored-leaflet group and the 
control group at pre-intervention (p = .015, data not shown). 
Regardless of the percentages reporting “absolute abstinence” 
at the earlier time points, a single distribution of either leaflet 
increased the percentages to about 60% at post-intervention 
(Table 4) and 70% at follow-up (Table 5). Thus, we assumed 
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that distribution of either leaflet could improve understand-
ing of the harmful effects of drinking during pregnancy for a 
certain percentage of women.

We did not find a difference in thoughts about drinking 
between the tailored-leaflet and non-tailored-leaflet groups. 
Previous studies showed that non-tailored material that is a 
good fit for targeted people was as effective as tailored material 
in terms of changing attitudes and intentions.1,17 In those stud-
ies, the tailored material was developed from a tailoring assess-
ment questionnaire that was administered to the participants. 
The findings showed that non-tailored materials of moderate-fit 
and poor-fit for targeted people were less effective than tailored 
and good-fitting materials. We can conclude that regardless of 
whether materials are tailored, those that are a good match to 
the interests of targeted people might be effective.

A comparison between pre- and post-intervention results 
in Table 6 shows significant educational effects of the two leaf-
lets for acquiring knowledge of FAS. The level of knowledge at 
post-intervention significantly differed by groups. More partic-
ipants in the tailored-leaflet group answered, “know what FAS 
is” than did those in the non-tailored-leaflet group. Since the 
results in Table 6 reflect self-evaluation of their  knowledge, we 
further evaluated whether participants learned correctly, and 
these results are shown in Table 7. Although nearly 100% of the 
women chose “alcohol consumption” as a cause of FAS, the per-
centage of women who chose only the correct answer was below 
80% at both post-intervention and follow-up. The percentage of 
choosing only the correct answer did not significantly differ by 
the groups at either time point. On the basis of this result, we 
could not conclude that the tailored leaflet was more effective 
in advancing knowledge than the non-tailored one. Few stud-
ies have assessed the effectiveness of tailored materials from 
the viewpoint of advancing knowledge. In a study addressing 
dietary behavior, there was no significant difference in nutrition 
knowledge between tailored and non-tailored groups.3

Our follow-up survey after delivery showed that women 
retained their knowledge for a long time after reading the leaf-
lets (Table 7). Scala et al also reported a marked improvement 
in participants’ knowledge and its persistence over time after 
reading a leaflet directed at adults with chronic obstructive 
pulmonary disease (COPD).18

In conclusion, our tailored leaflet was not superior to 
a non-tailored one in changing the behavior, thoughts, and 
knowledge of our participants. We found that it was more 
important that health education leaflets seem easy to read 
than that they are tailored to a target group.

Acknowledgements
We thank the women and municipal health centers who par-
ticipated in this study.

Author Contributions
Conceived and designed the experiments: NS. Analyzed 
the data: NT. Wrote the first draft of the manuscript: NT. 

Contributed to the writing of the manuscript: NT and NS. 
Agree with manuscript results and conclusions: NT and NS. 
Jointly developed the structure and arguments for the paper: 
NT and NS. Made critical revisions and approved final ver-
sion: NS. All authors reviewed and approved of the final 
manuscript.

DISCLOSURES AND ETHICS
As a requirement of publication the authors have provided signed confirmation of their 
compliance with ethical and legal obligations including but not limited to compliance 
with ICMJE authorship and competing interests guidelines, that the article is neither 
under consideration for publication nor published elsewhere, of their compliance with 
legal and ethical guidelines concerning human and animal research participants (if 
applicable), and that permission has been obtained for reproduction of any copy-
righted material. This article was subject to blind, independent, expert peer review. 
The reviewers reported no competing interests.

REFERENCES
 1. Hawkins RP, Kreuter M, Resnicow K, Fishbein M, Dijkstra A. Understand-

ing tailoring in communicating about health. Health Education Research. 2008; 
23(3):454–466.

 2. Noar SM, Harrington NG, Van Stee SK, Aldrich RS. Tailored health com-
munication to change lifestyle behaviors. American Journal of Lifestyle Medicine. 
2011;5:112–122.

 3. Skinner CS, Campbell MK, Rimer BK, Curry S, Prochaska JO. How effec-
tive is tailored print communication? Annals of Behavioral Medicine. 1999; 
21(4):290–298.

 4. Broekhuizen K, Kroeze W, Poppel MN, Oenema A, Brug J. A systematic review 
of randomized controlled trials on the effectiveness of computer-tailored physical 
activity and dietary behavior promotion programs: an update. Annals of Behav-
ioral Medicine. 2012;44(2):259–286.

 5. Brug J, Oenema A, Campbell M. Past, present, and future of computer- 
tailored nutrition education. The American Journal of Clinical Nutrition. 2003; 
77(4):1028S–1034S.

 6. Brug J, Steenhuis I, Assema PV, Vries HD. The impact of a computer-tailored 
nutrition intervention. Preventive Medicine. 1996;25(3):236–242.

 7. Noar SM, Benac CN, Harris MS. Does tailoring matter? Meta-analytic review of 
tailored print health behavior change interventions. Psychological Bulletin. 2007; 
133(4):673–693.

 8. Sudo N. Developing an alcohol education leaflet for pregnant women using qual-
itative and quantitative data. Clinical Medicine Insights: Women’s Health. 2011; 
4:17–33.

 9. Sudo N. Characteristics of educational leaflets that attract pregnant women. 
Health Services Insights. 2011;4:1–10.

 10. Castle CM, Skinner TC, Hampson S. Young women and suntanning: An evalu-
ation of a health education leaflet. Psychology and Health. 1999;14(3):517–527.

 11. Drossaert CHC, Boer H, Seydel ER. Health education to improve repeat par-
ticipation in the Dutch breast cancer screening programme: evaluation of a 
leaflet tailored to previous participants. Patient Education and Counseling. 1996; 
28(2):121–131.

 12. Maeda T, Taniguchi Y, Yamamoto H, Haruna M. Educating mothers about 
sudden illnesses among children by distributing pamphlets. Japanese Journal of 
Pediatrics. 2003;56:419–425. (in Japanese).

 13. Yoshita K, Tanaka T, Kikuchi Y, et al. The evaluation of materials to provide 
health-related information as a population strategy in the worksite: The high-
risk and population strategy for occupational health promotion (HIPOP-OHP) 
study. Environmental Health and Preventive Medicine. 2004;9:144–151.

 14. Tamaki T, Kaneita T, Ohida T, et al. Alcohol consumption behavior of pregnant 
women in Japan. Preventive Medicine. 2008;47(5):544–549.

 15. Ministry of Health, Labour and Welfare. The Second Health Japan 21 2013; 
Tokyo: Ministry of Health, Labour and Welfare. (in Japanese).

 16. Sudo N, Sato K. Nationwide survey of municipal centers to assess the awareness 
of primary health care providers to the risks of alcohol during pregnancy. Japanese 
Journal of Nutrition. 2005;63(4):227–233. (in Japanese).

 17. Kreuter MW, Oswald DL, Bull FC, Clark EM. Are tailored health education 
materials always more effective than non-tailored materials? Health Education 
Reserch. 2000;15(3):305–315.

 18. Scala D, Cozzolino S, D’Amato G, et al. Sharing knowledge is the key to success 
in a patient-physician relationship: how to produce a patient information leaflet 
on COPD. Monaldi Arch Chest Dis. 2008;69(2):50–54.

http://www.la-press.com

