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Abstract
The soya–breast cancer risk relationship remains controversial in Asia due to limited and inconsistent research findings and is exacerbated by difficulties in
recruiting and retaining participants in intervention trials. Understanding public perceptions towards soya is important for designing effective intervention
trials. Here, we administered a close-ended, quantitative survey to healthy, peri- and post-menopausal Asian women in the Malaysian Soy and
Mammographic Density (MiSo) Study to assess perception towards soya and explore motivators and barriers that affect study adherence using the
Capability, Opportunity, Motivation and Belief (COM-B) Model and Theoretical Domains Framework (TDF). Of 118 participants, the majority reported
the belief that soya promotes good health (Supplement = 85⋅7 %, Diet = 90⋅0 %, Control = 87⋅9 %). Most participants reported obtaining information
about soya from the internet (Supplement = 61⋅0 %, Diet = 55⋅3 %, Control = 35⋅9 %), while health professionals were least reported (Supplement =
9⋅8 %, Diet = 7⋅9 %, Control = 5⋅1 %). Stratified analyses by study completion and adherence status yielded comparable findings. By the end of the
study, dietary arm participants reported a strong belief that soya has no impact on their health (Supplement = 7⋅1 % v. Diet = 20⋅0 % v. Control =
0⋅0 %, P= 0⋅012). Motivation and opportunity strongly facilitated soya consumption, while psychological capability was the most common barrier to con-
sumption though less evident among dietary arm participants. While most Asian women have a positive perception towards soya, theory-based intervention
trials are warranted to understand the perception–study adherence relationship and to accurately inform the public of the health effects of soya.
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Introduction

Soya foods are known to be an abundant source of dietary iso-
flavones and are commonly a staple in Asian diets(1). Since the
first report of lower breast cancer risk among Chinese women
with high soya intake(2), the soya–breast cancer risk relation-
ship has been extensively investigated. Research has suggested
that dietary soya intake may have a protective effect against
various chronic diseases and cancers(1,3–8), but randomised
controlled trials have reported little to no association between
soya intake and the risk of breast cancer(9–13).

Unsurprisingly, public perception of the association between
soya and cancer risk remains controversial(4,7,14). There has
been limited research on the population’s perception of soya
and how it affects their consumption patterns. Studies have
described the attitudes, beliefs, motivators and barriers to con-
suming soya within Western populations(15–21). These studies
reported that Western populations had a positive perception
towards soya and commonly consumed soya to engage in a
healthy diet while the major barriers to consumption were dis-
liking the taste of soya and the lack of knowledge in preparing
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soya meals(15–21). Although soya foods have been extensively
explored for its health effects as a source of protein(1,22,23),
there are limited reports describing the motivators and barriers
to soya consumption among women living in Asia, nor how
this could affect their willingness to consume soya, or to par-
ticipate effectively in intervention studies that investigate the
potential health benefits of soya.
The Capability, Opportunity, Motivation and Behaviour

(COM-B) model is a behavioural system that explores how
capability, opportunity and motivation interact to produce
behaviour(24). The Theoretical Domains Framework (TDF),
on the other hand, is a holistic theoretical framework that
characterises the determinants of human behaviour and is
typically utilised in the designing of new interventions(25–28).
The COM-B model and TDF have been shown to work
synergistically, and have been used in several studies to charac-
terise the motivators and barriers to nutritional/dietary
behaviours(29,30).
In the present study, we describe the perception, attitudes

and beliefs towards soya consumption in a cohort of healthy,
peri- and post-menopausal Asian women participating in
a soya dietary intervention trial and explore how these factors
may affect the completion of the study and adherence to the
intervention. Furthermore, using the COM-B model and
TDF, we describe the motivators and barriers to regular
soya consumption.

Materials and methods

Study design

The Malaysian Soy and Mammographic Density (MiSo)
Study(31) is a three-arm, open-labelled, randomised controlled
clinical trial that aimed to investigate the impact of soya
isoflavone intake for 1 year on mammographic density as a
biomarker for breast cancer risk among peri- and post-
menopausal Asian women. Participants were recruited from
an existing database of women who previously participated
in the Malaysian Mammography (MyMammo) screening pro-
gramme, an opportunistic screening programme that offered
subsidised mammograms for women who consented to par-
ticipate(32). Participants were also recruited through social
media, newspaper advertisements and brochures placed in
clinics at a tertiary private hospital (Subang Jaya Medical
Centre). Eligible women were randomised to receive either
100 mg/d of isoflavones through supplements, 50 mg/d of
isoflavones through a high soya diet, or were a negative control
(i.e. no changes to diet) (Fig. 1).
This study was conducted according to the guidelines laid

down in the Declaration of Helsinki and all procedures involv-
ing research study participants were approved by the Ramsay
Sime Darby Healthcare Independent Ethics Committee
(Reference #: 201805.1, 12 July 2018) and the University
Malaya Medical Centre Medical Research (Reference #:
202043-8441, 22 April 2020). The study is also registered on
clinicaltrials.gov (Reference #: NCT03686098). Written
informed consent was obtained from all participants of the
study.

Study population

A total of 177 women were assessed from December 2018 to
October 2020. Women were excluded if they were previously
diagnosed with any breast, cardiovascular, inflammatory or
gastrointestinal diseases, or if they had gout, diabetes, hypo-
thyroidism, soya allergy or were on hormone replacement
therapies. Women who had a high soya intake (at least one
serving of soya per day) or had menstruation less than 3
months from the consent date or a mammogram in the
past 12 months were also excluded from the study. After
exclusions, 118 participants were randomised, using a
computer-generated randomisation list generated by the
study manager, to either the negative control arm, soya isofla-
vone supplement arm or dietary soya arm by the study coord-
inator. A stratified, block randomisation approach was used to
account for potential differences in distribution by ethnicity
and menopausal status. The randomisation list was filed in
the Trial Master File and concealed until interventions were
assigned. Due to the nature of the study treatments, all parti-
cipants, the study manager and the study coordinator were
not blinded to treatment allocation.

Data collection

A close-ended quantitative survey consisting of multiple-
choice questions about perceptions, attitudes, beliefs towards
soya, and motivators and barriers to regular soya consumption
was designed from qualitative data collected from a feasibility
study. In the feasibility study, ten Asian women with the same
selection criteria as the MiSo Study were asked to consume
100 mg of soya for 2 months and were then invited for a semi-
structured interview at the end of the first month to explore
the motivators and barriers to participation in a dietary soya
intervention study. The themes identified were mapped to
the COM-B model and TDF (Supplementary Table S1).
Within the COM-B model, capability relates to the physical
or psychological skills and ability of an individual to carry
out a behaviour. Opportunity relates to the external physical
and social influences that drive behaviour change. Finally,
motivation refers to the intrinsic processes that influence
decision-making and behaviours, such as reflective motivation
(i.e. reflective processes such as making plans) and automatic
motivation (i.e. desires, impulses and inhibitions).
The survey was administered to all participants (n 118) of

the MiSo Study at baseline and 12-month visits at a tertiary pri-
vate hospital (Subang Jaya Medical Centre). In addition, the
survey was administered to participants in the supplement
and dietary intervention arms at their 3-month visit.

Study outcomes

The primary outcome of this perception study was to under-
stand the perceptions, motivators and barriers to soya con-
sumption among healthy, post-menopausal Asian women
participating in a soya intervention trial through the adminis-
tration of the aforementioned quantitative survey at baseline,
3-month and end-of-study visits.
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Data analysis

All participants were analysed by study arm, where participants
in the supplement arm are referred to as Group S, the dietary
arm as Group D and the control arm as Group C. Only par-
ticipants within Group S and Group D were included in the
analysis by study completion status: participants who com-
pleted all study assessments as per protocol were defined as
‘complete’ while those who discontinued the intervention or
were lost to follow-up were categorised as ‘drop-out’.
Women who completed the study and maintained an interven-
tion compliance of 80 % or more were defined as ‘adherent’
while those below 80 % were defined as ‘non-adherent’.
The age of participants at enrolment and age at menarche

(both in years) were described using mean and standard devi-
ation. Student’s t test was used to test for differences in age
and age at menarche by retention status. All remaining survey
data such as socio-demographic factors, menopausal status,
medical history and health beliefs were described in frequencies.
Motivators and barriers to regular soya consumption were
deductively mapped to the TDF and COM-B domains(24,26)

and described in frequencies. A Fisher’s Exact test was used
to test for differences by retention status and McNemar’s test
was used to calculate perception change over time.
All hypotheses were two-sided, and a P-value of <0⋅05 was

considered statistically significant. The analysis was done using
the RStudio statistical environment software (version 1.3.1093).

Results

Participant’s characteristics

In this year-long soya intervention trial, 118 healthy, Asian
peri- and post-menopausal women were enrolled and rando-
mised into one of the three study arms (Fig. 1). Among the
participants assigned to an intervention (Group S or Group
D), 58 (73⋅4 %) women completed the study as per the proto-
col and 21 (26⋅6 %) participants discontinued the intervention
or were lost to follow-up (Table 1). Out of those who com-
pleted the study, 39 (67⋅2 %) women adhered to the interven-
tion and 19 (32⋅8 %) were non- or partially adherent.
As seen in Fig. 1, ∼23 % of participants dropped out of the

study. Most women were lost to follow-up due to the onset of
adverse events, followed by a lack of interest in the study and
the COVID-19 pandemic(31).
Table 1 shows the demographics of the whole cohort by

their study arm, study completion status and intervention
adherence status at the baseline. Women were between
45 and 65 years of age, with an average age of 57 years.
Most participants were post-menopausal (88⋅1 %) and have
had a mammogram more than 2 years since the date of enrol-
ment (66⋅9 %). Women in this study were mostly Chinese
(78⋅0 %), followed by Indians (13⋅6 %) and Malays (8⋅5 %).
Participants were likely to have completed some tertiary educa-
tion (67⋅8 %) and have at least one first-degree relative with
cancer (44⋅1 %). There were no significant differences in
socio-demographic, reproductive or family history of cancer
by study arm, study completion status and intervention adher-
ence status (Table 1).

Availability and utilisation

The analysis of availability and utilisation of soya products was
investigated using data collected from participants at their
baseline visits. The majority of participants reported purchas-
ing soya products from grocery stores and this did not differ
by study arm (S = 78⋅0 %, D = 76⋅3 %, C = 71⋅8, P = 0⋅831)
(Supplementary Table S2). Compared to participants in the
supplement and dietary arm, women in the control arm
were more likely to report purchasing soya products from
the wet market (S v. D v. C: 24⋅4 % v. 39⋅5 % v. 53⋅8 %,
P= 0⋅027) (Table 2). Irrespective of study arms, most
women reported seeking information about soya from the
internet (S = 61⋅0 %, D = 55⋅3 %, C = 56⋅4 %, P = 0⋅893),
and were least likely to seek information from health profes-
sionals (S = 9⋅8 %, D = 7⋅9 %, C = 5⋅1 %, P= 0⋅835) such
as doctors, nurses or nutritionists. The observation from the
analyses by completion and adherence status were similar, in
which irrespective of study completion or adherence to the
intervention, most women reported purchasing soya products
from grocery stores, are most likely to seek information
regarding soya on the internet and are least likely to seek infor-
mation from health professionals. Interestingly, compared to
women who were adherent, women who were non-adherent
were more likely to obtain information about soya from public
talks (2⋅6 % v. 21⋅1 %, P= 0⋅036) (Supplementary Table S3).

Health beliefs about soya

There were no differences by study arms at the baseline
(Table 2). At the 3-month visit, compared to Group S partici-
pants, participants in Group D were more likely to believe that
soya may cause cancer, including breast cancer (0⋅0 % v.
14⋅7 %, P = 0⋅023) (Supplementary Table S4). This compari-
son was no longer significant at the end of the study
(Table 2). At the end of the study, irrespective of study
arms, a majority of participants reported a strong belief that
soya promotes good health (S = 85⋅7 %, D = 90⋅0 %, C =
87⋅9 %, P = 0⋅922), reduces menopausal symptoms (S =
25⋅0 %, D = 43⋅3 %, C = 27⋅3 %, P= 0⋅279) and may reduce
risk of breast cancer (S = 32⋅1 %, D = 56⋅7 %, C = 42⋅4 %,
P= 0⋅179) (Table 2). Some participants had a negative percep-
tion towards soya, the most commonly reported belief being
that it worsens gout (S = 25⋅0 %, D = 36⋅7 %, C = 36⋅4 %,
P= 0⋅524) (Table 2). Interestingly, compared to participants
in Group S and Group C, participants in Group D were
more likely to believe that soya has no impact on health at
the end of the study (S v. D v. C: 7⋅1 % v. 20⋅0 % v. C =
0⋅0 %, P = 0⋅012) and also had increased belief over time
that soya may reduce their risk of breast cancer (P = 0⋅027;
Table 2). While our analysis only has approximately 45 %
power to detect a difference in perception across the three
study arms at the end of the study, it is approximately 70 %
powered to detect this change in perception over time
(Supplementary Table S5). There were no differences in
study completion and intervention adherence status
(Supplementary Table S3). Additionally, there were no differ-
ences by ethnicity observed (data not shown).
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Motivators and barriers to regular soya consumption within
the COM-B model and TDF

Within the motivation domain of the COM-B model, auto-
matic motivation was one of the most commonly reported
reasons why women consumed soya regularly at their
12-month visit, and this did not differ by study arms (S =
60⋅7 %, D = 83⋅3 %, C = 69⋅7 %, P = 0⋅155) (Table 2).
This is further described by the TDF concept of reinforce-
ment and had largely to do with participant’s degree of
enjoyment for soya products (Supplementary Table S1).
A similar observation was found in the analyses by study
completion and adherence status, wherein automatic motiv-
ation was one of the most commonly reported reasons for
consumption at the final visit of the study (Supplementary
Table S3).
Reflective motivation was also a commonly reported motiv-

ator, and maps to belief about consequences and intentions
within the TDF. Such motivators include the belief that soya
is good for health and to include soya in a regular diet
(Supplementary Table S1). At baseline, compared to Groups
D and C, participants in Group S were more likely to report
belief about consequences as a motivator to consumption (S
v. D v. C: 73⋅2 % v. 57⋅9 % v. 43⋅6 %, P = 0⋅028; Table 2),
though this was no longer observed at the final study visit.
Conversely, at the end of the study, participants in Group D
were more likely to report intentions as a motivator to con-
sumption, while Group S participants were least likely to
report this as a motivator (S v. D v. C: 28⋅6 % v. 70⋅0 % v.
60⋅6 %, P= 0⋅008). We also see a significant increase in inten-
tions as a motivator to consumption over time among the
participants in Group D (36⋅8 % v. 70⋅0 %, P= 0⋅039).
There were no differences between study completion and
adherence status with reflective motivation as a motivator,
but differences were observed for reflective motivation as
a barrier (Supplementary Table S3). At the 3-month visit,
‘drop-out’ participants were more likely to report reflective
motivation as a barrier to consumption (Complete v. Drop-
out: 3⋅5 % v. 38⋅5 %, P = 0⋅002) (Supplementary Table S3).
Additionally, reflective motivation was more commonly
reported as a barrier among non-adherent participants
(2⋅6 % v. 21⋅1 %, P = 0⋅036; Supplementary Table S3). Such
barriers include the belief that soya is bad for health or that
it causes bloating or weight gain (data not shown). All signifi-
cant results were more than 80 % powered to detect a differ-
ence (Supplementary Table S5).
At the final study visit, participants also reported social

opportunity as an important motivator to the regular con-
sumption of soya, and this was observed across all three
study arms (S = 53⋅6 %, D = 80⋅0 %, C = 69⋅7 %, P= 0⋅102)
(Table 2). These social influences include their family, friends,
doctors, the media and culture, with family being the most
influencing factor (data not shown). Apart from that, motiva-
tors relating to physical opportunities, such as the affordability
and accessibility of soya products, were also commonly
reported (S = 64⋅3 %, D = 80⋅0 %, C = 72⋅7 %, P= 0⋅445)
(Table 2). There were no differences in study completion
and intervention adherence status.

While motivation and opportunity were largely reported as
motivators to regular consumption, the psychological capabil-
ity was the largest barrier to regular consumption, though this
was more commonly reported by participants in Group S and
Group C, and significantly less likely for Group D participants
at the end of the study (S v. D v. C: 25⋅0 % v. 3⋅3 % v. 27⋅3 %,
P= 0⋅018) (Table 2). Our results also show that psychological
capacity as a barrier changed over time among participants in
the dietary and control arm (S v. D v. C P= 0⋅289 v. 0⋅027 v.
0⋅027). These appear to be driven by the knowledge domain of
the TDF and include concerns about genetically modified
(GM) soyabeans and the high sugar content found in soya
milk (Supplementary Table S1). There were no differences
in study completion and intervention adherence status
(Supplementary Table S3). There were no differences by ethni-
city observed across all COM-B domains (data not shown).
The physical capability was not identified as a motivator or
barrier in this study.

Adverse events

Among the 118 participants enrolled and randomised into the
study, there were a few reported serious adverse events within
the supplement arm (Group S) throughout the course of the
study such as post-menopausal bleeding, ruptured brain aneur-
ysms and one breast cancer diagnosis(31).

Discussion

In this study of 118 peri- and post-menopausal Asian women
participating in a dietary intervention trial, we found that most
women had a positive perception towards soya. Asian women
commonly looked for information about soya on the internet,
while information from health professionals was least
reported. Our findings also show that motivation and oppor-
tunity facilitated the regular consumption of soya, while
psychological capability was the most common barrier to con-
sumption. Interestingly, women in the soya dietary arm were
more likely to report changes in their perception of soya and
influence on their consumption over time.
Most women participating in our soya intervention trial were

largely motivated to consume soya regularly by automatic and
reflective motivation. Participants commonly reported their
enjoyment of soya products, regular dietary routine or their
belief that soya was good for their health as reasons for con-
sumption (Supplementary Table S1). Previous studies with
predominantly Western populations also commonly reported
a positive perception towards soya with the most common rea-
sons for consumption being the enjoyment of soya foods and
to engage in a more healthy diet(15,16,20,21,33). These findings
suggest that personal preferences and the desire to incorporate
healthy eating habits are important facilitators to the continued
consumption of soya foods.
Our findings also show that social opportunity was an

important motivator of consumption. A study by Tu and col-
leagues(20) observed that French people who lived in Vietnam
were more willing to try soya foods as compared to those

7

journals.cambridge.org/jns
ht

tp
s:

//
do

i.o
rg

/1
0.

10
17

/jn
s.

20
23

.4
8 

Pu
bl

is
he

d 
on

lin
e 

by
 C

am
br

id
ge

 U
ni

ve
rs

ity
 P

re
ss

https://doi.org/10.1017/jns.2023.48


living in France after assimilating into the local culture. Indeed,
research has shown that social norms and the socio-
psychological environment play a critical role in determining
food choices and eating behaviours(34,35). Within the context
of participant adherence, previous dietary intervention trials
have shown that social support greatly improved adherence
to the intervention(36,37). Therefore, the social opportunity
may play a paramount role in facilitating regular consumption
in an Asian population setting. Future studies are warranted to
confirm the importance of social influences on food choices
and regularity of consumption, as well as the impact of this
on participation and adherence in dietary intervention trials.
Interestingly, factors within the psychological capability

domain were the most commonly reported barriers to con-
sumption, such as knowledge about the type of soyabeans
or the content of soya foods. It is likely that the barriers to
consuming soya are population dependent. For example, the
barriers observed in Western cohort studies were the dislike
of the taste, texture or appearance of soya and uncertainty
about how to cook or prepare soya(15,17,19,20). Concerns
about GM soyabeans were reported only as a minor concern
in two studies(19,20). This highlights the importance of ensuring
that interventions are acceptable and culturally appropriate to
ensure the success of a programme or intervention trial. It
also suggests that the barriers to regular soya intake among
Asian women may be easily overcome by adequate, accurate
information about soya and its effect on health.
Compared to participants in the supplement and negative

control arm, soya dietary participants became more motivated
to maintain a regular consumption of soya by their intentions
and were less likely to report psychological capability as a bar-
rier. Previous studies investigating the effect of intervention in
increasing patient physical activity levels reported that engage-
ment with the intervention increases patient knowledge of the
health benefits of physical activity and this further improves
their ability to maintain activity(38–40). Our results suggest
that participants within the dietary soya arm had an improved
perception of the health benefits of soya foods over time in a
soya intervention trial. In turn, this motivates participants to
regularly include soya in their diets. This raises the possibility
that understanding perception is a key component to designing
effective dietary intervention trials with high adherence. The
underlying role of perception in dietary trials should be
explored by future studies.
In this cohort, the internet was reported as the most com-

mon source of information about soya. Previous studies
have emphasised the need for healthcare professionals to
play a more active role in communicating clearer messages
about soya(16,18). However, the conflicting evidence about
the benefits of soya may lead to misinformation for both
patients and their healthcare professionals(15–19). This is exem-
plified in a study by Messina and colleagues(33) which high-
lighted that Asian healthcare professionals were more likely
to believe soya can cause gout, despite the clinical and epi-
demiological data that have stated otherwise. A stronger evi-
dence base on the health effects of soya is warranted and
will promote informed decision-making about incorporating
soya into a regular diet.

Strengths

To our knowledge, this is the first study to describe the per-
ception of soya among women of diverse Asian ancestry living
in Malaysia. By comparing women who were randomly
assigned to either a dietary, supplement or control arm, we
were able to determine whether perception was influenced
by their intake of soya. The use of widely acceptable behav-
ioural models, such as the COM-B model and TDF, allows
for a strong theoretical basis to characterise the motivators
and barriers to regular soya intake in this cohort. This theory-
based analysis could be useful to future programmes or studies
that are seeking to increase soya intake among Asian
populations.

Limitations

Our cohort was largely comprised of Chinese, highly educated
women who are likely to engage in mammography screening.
This is likely not reflective of the general population of healthy,
peri- or post-menopausal women in Malaysia. Furthermore, it
is possible that the women who participated in this study were
those who enjoyed soya foods or did not believe it was harm-
ful to their health, which could lead to important biases in the
findings. However, our results suggest that some women
joined even though they had reservations about the health
effects of soya. The findings in our study were limited by
the small sample size in terms of comparison of women
who were either in the intervention or control arm. While
this study was well-powered to detect larger differences in per-
ception between the intervention and control arms, it required
a larger sample size to detect smaller differences.

Conclusion

The findings from this study show that motivation and oppor-
tunity are the main drivers of regular soya consumption while
knowledge was the most reported barrier to consumption
among healthy, Asian post-menopausal women. Using a
theory-based approach, we demonstrate that perception is
fluid and influenced by knowledge gained over time. We pro-
pose that understanding perception within specific cultural and
population context could be the solution to improving compli-
ance and retention in dietary intervention trials. Future clinical
trials investigating the soya and public health relationship are
warranted to enable better communication and informed
decision-making between patients and their healthcare
professionals.

Supplementary material

The supplementary material for this article can be found at
https://doi.org/10.1017/jns.2023.48.
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