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Abstract Knowledge and attitudes towards infant feeding among women in northern Thail and
were examined. Facetoface interviews using structured questionnaires were undertaken in three
districts of Chiang Rai province. Subjects included postnatal women with HIV infection (group 1,
n 5 80), antenatal women with HIV infection (group 2, n 5 36) and antenatal women with
unknown HIV status (group 3, n 5 86). Advantages of breastfeeding and formula feeding according
to several characteristics (convenience, cleanliness, cheapness and safety) were rated using a
fourpoint (0–3) scale. Overall, breastfeeding was rated much higher (11.4/12) than formula feeding
(6.1/12)(p , 0.0005). Formula feeding rating was highest among postnatal women with HIV
infection (6.8/12); however, it was lower than the rating for breastfeeding (11.3/12). The vast
majority of women with HIV infection were either formula feeding (group 1, 94%) or intended to
formula feed (group 2, 72%) their infants. In contrast, the vast majority of antenatal women of
unknown HIV status planned to breastfeed (group 3, 83%). All women, regardless of HIV status,
consider breastfeeding to be more advantageous than formula feeding. However, once women with
HIV infection are informed of the risk of HIV transmission through breastfeeding, they are able to
make their own decision to follow the Thai Ministry of Public Health’s recommendation to formula
feed.

Introduction

Breastfeeding transmission is accountable for about onethird of mothertochild trans
mission of HIV in developing countries (Mofenson 1997; Nicoll et al., 2000). In developed
countries, women with HIV infection are recommended not to breastfeed their children;
however, in developing countries, the risk of postnatal HIV transmission has to be balanced
against the risk of morbidity and mortality associated with formula feeding (Nicoll et al.,
2000; WHO, 2000).
While continuing to support the UNICEF Babyfriendly initiative and to promote
universal breastfeeding, the Ministry of Public Health (MOPH) of Thailand has recom
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mended formula feeding for infants born to mothers with HIV infection since 1993 and has
provided free formula to the poorest fraction of the population (Kanshana & Kullerk, 1998).
Some authors, however, have raised concerns about a possible risk of spillover of the formula
feeding policy to the general population and about the risk of discrimination of mothers with
HIV infection since formula feeding may identify them as HIVinfected (Coutsoudis et al.,
1999).
As zidovudine (ZDV) prophylaxis has proved ef� cacious in reducing motherto
child HIV transmission (MCT) (Dabis et al., 1999; Lallemant et al., 2000; Shaffer et al.,
1999; Wiktor et al., 1999), public health interventions to prevent perinatal transmission
are being implemented in Thailand (Thaineua et al., 1998). Their success will depend not
only on antiretroviral availability , but also on public knowledge of HIV/AIDS, attitudes
towards HIV testing, and towards infant feeding. In this paper, we report the results of a
survey in northern Thailand , in which we assessed the knowledge, attitudes and practices
regarding infant feeding in the context of HIV. We have interviewed three groups of women:
antenatal and postnatal women with HIV infection and antenatal women of unknown HIV
status.

Methods
The study was conducted at two district hospitals (Mae Chan Hospital, Mae Sai Hospital),
one provincial hospital (Chiang Rai Hospital) and in health centres (Mae Chan district) in
Chiang Rai province, northern Thailand. At the time the study was performed (1998), the
antenatal HIV prevalence was estimated at 10.8% in the study hospitals (Le Coeur et al.,
1999). In these hospitals, pregnan t women are routinely offered HIV testing and informed
consent is required. Pretest group counselling is provided at the � rst antenatal visit.
Acceptance rates for HIV testing are extremely high in northern Thailand , in the order of
99% (Thaineua et al., 1998). During individual posttest counselling sessions HIVpositive
women are advised not to breastfeed their baby. In northern Thailand , access to antenatal
care is estimated at more than 80% (Kieffer, 2001).
From January to March 1998, three groups of women were enrolled into the study after
informed consent: 80 women with HIV infection who had delivered and were attending well
baby clinics (group 1); 36 pregnant women with HIV infection in antenatal care (ANC) who
had received at least one session of postHIV test counselling (group 2); and 86 pregnan t
women of unknown HIV status, after pretest counselling and testing but before they had
received their HIV test results (group 3). In the three groups, women were selected
sequentially.
Two trained Thai health care workers interviewed the women. An interpreter was
needed for some interviews with Hilltribe and Burmese women. Baseline data on sociodemo
graphic characteristics, HIV/AIDS knowledge and attitudes toward infant feeding were
collected. For modes of feeding (breast, formula), four characteristics were investigated:
convenience, cleanliness, cheapness and safety. In order to grade the perceived advantage s of
formula feeding and breastfeeding for these four characteristics, we designed a fourpoint
scale with the answer no advantage rating 0, little advantage rating 1, some advantage rating
2 and most advantage rating 3.
The overall rates for breastfeeding and formula feeding were compared using the ttest.
The KruskalWallis test was used to compare the rates among the three study groups. Finally ,
the percentages of responses in the three study groups were compared using the chisquare
test. Descriptive content analyses were used for openended questions.
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Table 1. Infant feeding advantage rating among the three groups
Group 1
(n 5 80)
Infant feeding advantage ratingsb
Breastfeeding
Convenience
2.8
2.8
Cleanliness
2.9
Cheapness
2.9
Safety
11.3
Combined score
Formula Feeding
Convenience
Cleanliness
Cheapness
Safety
Combined score

2.0
2.1
0.7
2.1
6.8

Group 2
(n 5 36)

Group 3
(n 5 86)

Total
(n 5 202)

pa

2.7
2.8
3.0
2.8
11.3

2.8
2.9
2.9
2.9
11.4

2.8
2.8
2.9
2.9
11.4

NS
NS
NS
NS
NS

1.7
1.9
0.5
1.8
5.9

1.8
1.9
0.4
1.5
5.5

1.9
2.0
0.5
1.8
6.1

NS
NS
NS
0.002
0.02

a
Value for intergroup differences ; b rating: 0 5 no advantage; 1 5 little advantage; 2 5
advantage; 3 5 most advantage.

some

Results
Of the 202 women interviewed, the majority were Thai (67%), although Hilltribe (17%) and
Burmese (16%) ethnic groups were also included. About half of the women were working,
with labourer (25%), agricultural worker (11%) and commercial activities (8%) being the
most common employment categories. The vast majority of women were either married
(65%) or in de facto relationships (26%). Thirtysix per cent of women had never attended
school, 55% attended elementary school only, the others having either secondary or higher
level of education. Fiftytwo per cent of the women were multiparous; however, women with
HIV infection (groups 1 and 2) were more likely than women of unknown HIV status (group
3) to be in their � rst pregnancy (OR 5 2.2, 95% CI 5 1.2–4.0). The previous breastfeeding
experience of the multiparou s women was not assessed.
For breastfeeding, the mean advantage rating for each characteristic examined (conve
nience, cleanliness, cheapness and safety) was high and close to the maximum (2.8, 2.8, 2.9
and 2.9, respectively)(Tabl e 1). The combined rates for each of the three groups of women
were also similar (11.4 for group 1, 11.3 for group 2 and 11.4 for group 3). In contrast, for
each characteristic, formula feeding was rated much lower (1.9, 2.0, 0.5 and 1.8, respect
ively), and the combined scores differed signi� cantly among the three groups (p 5 0.02):
postnatal women with HIV infection (group 1), rated formula feeding the highest (combined
score 6.8 in group 1 versus 5.9 in group 2 and 5.5 in group 3), and the score for ‘safety’ in
this group was signi� cantly higher than in the two others (2.1 versus 1.8 in group 2 and 1.5
in group 3). For each characteristic, breastfeeding was considered more advantageous than
formula feeding (p , 0.0005 for each).
Reporting of circumstances when women would not breastfeed differed among the study
groups (Table 2). Women with HIV infection (groups 1 and 2) were much more likely to
identify HIV infection as a reason not to breastfeed than women of unknown HIV status
(group 3)(74% versus 27%; p , 0.0001)(Tabl e 2). Almost all women (99%) agreed that in
general breastfeeding is best for infants; however, 95% agreed that women with HIV infection
should not breastfeed their child (Table 2).
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Table 2. Attitudes towards infant feeding among the three groups
Group 1
(n 5 80)

Group 2
(n 5 36)

Group 3
(n 5 86)

Total
(n 5 202)

pa

Under what circumstance s should mothers not breastfeed? (%)b
No breast milk
31.3
30.6
Not enough breast milk
17.5
22.2
Not healthy
33.8
27.8
Work outside home
22.5
27.8
Has HIV infection
77.5
66.7
Do not know
3.8
5.6
Others
7.5
8.3

48.8
32.6
32.6
37.2
26.7
3.5
17.4

38.6
24.8
32.2
29.7
54.0
4.0
11.9

0.01
0.03
NS
0.04
, 0.00001
NS
0.04

HIVinfected mothers should not breastfeed their infants (%)
Agree
93.7
94.6

96.5

95.0

NS

In genera l breast milk is best for infants (%)
Agree
98.7

98.8

99.0

NS

a

100

Value for intergroup differences ; b More than one answer possible.

Several questions were asked concerning opinions on mothers who formula feed their
infants. The majority of women (71%) said formula feeding could indicate that mothers were
working outside the home, and almost half (45%) thought formula feeding could indicate
that mothers were HIVinfected. Women with HIV infection (groups 1 and 2) were slightly,
but not signi� cantly, more likely than women of unknown HIV status (group 3) to believe the
latter.
Ninetyfour per cent (n 5 75) of postnatal women with HIV infection (group 1) exclu
sively formula fed their baby, 5% (n 5 4) fed their child both breast milk and formula milk
and only one woman exclusively breastfed her child. The reasons these women gave for
formula feeding were: recommended by their doctor (40%), HIV infection (27%), prevention
of MCT (18%) or other reasons (14%).
Eightythree per cent of antenatal women of unknown HIV status (group 3) wanted to
breastfeed their child after delivery, 7% planned to breastfeed and formula feed, 5% had not
decided yet and only 5% planned to exclusively formula feed. In contrast, only 25% of
antenatal women with HIV infection (group 2) planned to breastfeed after delivery, 72%
planned to formula feed and 3% planned to breastfeed and formula feed. The reasons given
by women who planned to formula feed were their HIVpositive status, their doctor’s
recommendation and prevention of MCT.
Among postnatal women with HIV infection (group 1), 87% had originally planned to
breastfeed. However, following their HIV diagnosis the percentage dropped to 6%. Ninety
� ve per cent of women in this group reported being advised to formula feed, generally by
health professionals. Initially, after receiving this advice, most women (66%) worried that
they could not afford formula milk. In addition, they felt sorry that they could not breastfeed
their child and were afraid that someone would ask why they were not breastfeeding or that
someone would uncover their HIV status. However, after they began formula feeding, their
level of anxiety decreased, and they were comforted by the fact that they could help prevent
transmission of HIV to their child.
Eightyseven per cent of postnatal women with HIV infection (group 1) were asked by
members of their community why they were formula feeding. Of these, 27% answered
directly that they were HIVpositive, while 73% answered that either their doctor had
recommended formula feeding or their breast milk was insuf� cient.
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Discussion
Our study provides evidence of a strong belief that breastfeeding is more advantageous than
formula feeding among women in northern Thailand. Despite this strong belief, there is a
high level of compliance with the Thai MOPH recommendation that women with HIV
infection should formula feed their infant; this is evident in the intended and actual rates of
formula feeding among antenatal and postnatal women with HIV infection, respectively. This
may indicate high quality posttest counselling in the antenatal care setting in northern
Thailand.
There are several limitation s in the study methodology that require consideration when
interpreting the � ndings. Information was gathered through facetoface interviews and thus
includes the possibility of both selfreporting and interviewer bias. Prevailing social norms
and a perception of possible stigmatizatio n may have in� uenced responses. Women were not
selected randomly, but we believe that our sequential selection method did not introduce
major bias. Sociodemographic characteristics of women of unknown HIV status (group 3)
were similar to those of all women coming for antenatal care in these hospitals between June
1997 and December 1998 (Le Coeur et al., 1999). Similarly, women with HIV infection
coming for their antenatal followup were comparable to all women with HIV infection
attending the same hospitals between June 1997 and December 1998 and screened for HIV
during pregnancy (Le Coeur et al., 1999). However, the group of women with HIV infection
attending the well baby clinic may have been biased towards formula feeding since hospital
based postnatal clinics are the distribution points for formula milk. This group of women may
not be representative of all postnatal women with HIV infection. Finally, misinterpretation of
some aspects of the questionnaire appears to have been present. Questions in which multiple
responses were possible were often answered by a single response. Although interpreters were
used with Hilltribe and Burmese women who could not speak Thai, language dif� culties may
have contributed to this apparen t misinterpretation .
In our study, breastfeeding was considered much more advantageous than formula
feeding. Although unveri� able, this may re� ect the success of the UNICEF babyfriendly
initiative introduced in 1991 (UNICEF, 1995). The advantage of breastfeeding over formula
feeding was greatest for the characteristic of ‘cheapness’, but was also considerable for
‘safety’, ‘convenience’ and ‘cleanliness’. Despite the higher advantage rating for breastfeed
ing, including ‘safety’, most antenatal women with HIV infection planned to formula feed,
and nearly all postnatal women with HIV infection were formula feeding their infants. In
contrast, the vast majority of postnatal women with HIV infection had planned to breastfeed
prior to knowledge of their HIV status, and the vast majority of antenatal women of unknown
HIV status planned to breastfeed. These data demonstrate widespread uptake of the Thai
MOPH recommendation that all women with HIV infection should formula feed their
infants.
HIV status had a limite d in� uence on perception of formula feeding, with slightly higher
ratings for ‘safety’ and for the combined rating. The possible recruitment bias could explain
partly the fact that postnatal women with HIV infection gave the highest ratin g for formula
feeding, however it is more likely explained by a reinforcement of the HIV prevention
advantage of formula feeding through actual feeding. It is interesting to observe that only
onequarter of women of unknown HIV status (the group of women closest to women in the
general population) mentioned HIV infection as a reason not to breastfeed, whereas other
reasons such as the absence or insuf� ciency of breast milk, a disease or a job outside home
were more popular responses. In contrast, women with HIV infection, who are particularly
sensitive about this issue, gave HIV infection as the main reason for not breastfeeding. This
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suggests that even though the potential for discrimination exists, formula feeding is associated
with many other reasons that have no negative connotation.
When asked why they were not breastfeeding, 27% of the postnatal women responded
that it was because they were HIVpositive. Although discrimination is still a concern for
many women in northern Thailand , others are quite open about their HIV status. Indeed,
through NGOs, people with HIV/AIDS (PWA) groups, and community participatio n pro
gramme s a high level of community acceptance of people with HIV has been achieved in
northern Thailand (Supawitkul, 2001).
Very limited literature exists on the knowledge and attitudes towards infant feeding
speci� cally among women with HIV infection. As in this study, previous research among the
general Thai maternal population has shown that breastfeeding is the preferred method of
infant feeding (Jackson et al., 1992; Soawakontha et al., 1995; Yimyam, 1998).
The cultural diffusion theory raises the potentiality that a loss of con� dence in breast
feeding will spread to the general population. Our study clearly demonstrates that knowledge
of transmission of HIV through breastfeeding does not change women’s preference for
breastfeeding, a � nding in opposition with cultural diffusion theory (Coutsoudis et al., 1999).
It also shows that most women with HIV infection clearly choose to protect their children
from HIV despite knowledge of the disadvantages of formula milk relative to breast milk and
the potential for discrimination. Finally, our study shows that women with HIV infection are
able to respond positively to potentially discriminative attitudes such as questions about their
mode of feeding. Therefore, formula feeding programme s targeted towards women with HIV
infection do not negatively impact efforts to promote breastfeeding. Now that interventions
to reduce mothertochild transmission of HIV with antiretroviral therapy are implemented,
such recommendations should be considered in regions where HIV prevalence is high and
where formula feeding can be safely implemented.
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