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ABSTRACT It is important to carry out public health education about fruits and vegetables consumption to
improve healthy behaviour. This study aims to analyse the effect of perceived severity, perceived susceptibility,
subjective norm, attitude, perceived behavioural control (PBC), and the intention to consume fruits and vegetables
to the actual consumption of fruits and vegetables. The study used a quantitative research methodology with a
survey research design. The survey was conducted in Jakarta, Indonesia. The number of samples of this study was
120 respondents. The researchers utilised some statistical analyses in this study, namely item-to-total correlation,
Cronbach á analysis and Structural Equation Modelling (SEM) with Partial Least Square (PLS). This study found
that the actual consumption of fruits and vegetables is influenced by perceived severity, perceived severity,
attitude, PBC, and the intention to consume fruits and vegetables.

*Address for correspondence:

INTRODUCTION

One of the leading health problems in Indo-
nesia is the occurrence of epidemiological transi-
tion. More specifically, from 1990 to 2015 Indone-
sia experienced an increase in the prevalence rate
of non-communicable diseases (NCDs) and it ex-
ceeded the number of communicable diseases
(Ministerial Regulation of National Development
Planning Agency 11/2017). Nowadays, NCDs
have become a major contributor to cases of death
and illness in Indonesia (Ministerial Regulation
of National Development Planning Agency 11/
2017). The most prominent NCDs are stroke, heart-
related diseases, cancer, hypertension, kidney-
related diseases, and diabetes. This is a problem
for Indonesians because the prevalence of NCDs
will cause many losses, such as increasing state
health costs, decreasing community productivi-
ty, and increasing mortality rates (WHO 2017).

Most of the NCDs are caused by unhealthy
behaviour (Ezzati and Riboli 2013) like inadequate
consumption of fruits and vegetables (Nawama-
wat et al. 2020). Unfortunately, previous studies
have shown that this is exactly the problem in
Indonesia, that is, relatively inadequate national
consumption. A study by Hermina and Prihatini
(2016) found that the average individual consump-

tion of vegetables in Indonesia was around 70.0
g per day while the average individual consump-
tion of fruits was 38.8 g per day. The numbers
indicated that Indonesia’s consumption fell be-
low the recommendation for a well-balanced diet.
A study by Febriana and Sulaeman (2014) stated
that ninety-nine percent of the elderly popula-
tion in Depok has an exceptionally low level of
fruits and vegetables consumption. Perdana et
al. (2014) explained further that generally, women
and men in Indonesia had not followed a bal-
anced diet. Perdana and Hardinsyah (2013) dis-
covered that only 0.5 percent of 3-5-year-old kids
and 0.6 percent of 6-12-year-old kids consumed
full meals at breakfast. A full meal constitutes of
carbohydrates, protein, vegetables, fruits, and
water.

To encourage healthy behaviour, it is impor-
tant to carry out public health education. One of
the health education programs was a fruits and
vegetables consumption education (Lock et al.
2005; Rios et al. 2019). This health education is
necessary for society because adequate con-
sumption of fruits and vegetables would nourish
one’s bodies (Boeing et al. 2012; Jongenelis et al.
2018), and significantly reduce the risk of numer-
ous NCDs (He et al. 2007; Boeing et al. 2012; Hu
et al. 2014; Wang et al. 2014; Jongenelis et al.
2018; Sharps et al. 2020). Several countries have
started fruits and vegetables consumption edu-
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cation, such as Australia with “Go for 2&5” and
US and UK with “5-a-day” (Jongenelis et al. 2018).
The World Health Organisation (WHO 2013) also
encouraged the same measure. Their recommend-
ed daily intake of fruits and vegetables is 400g
(Rios 2019).

Problem Statements

In 2016, the Indonesian Government initiated
a health education program that focused on in-
creasing consumption of fruits and vegetables.
This program aims to encourage people to re-
duce unhealthy foods and switch to healthy ones,
specifically fruits and vegetables. The health ed-
ucation program is carried out with various types
of communication, both mass and interpersonal
communication. Unfortunately, the campaign has
not been proven to reduce the prevalence rate of
NCDs (Ministry of Health of the Republic of In-
donesia 2018). Therefore, a study to analyse fac-
tors that affect citizens’ behaviours in consum-
ing fruits and vegetables is needed so that the
health education program can be effectively exe-
cuted. These factors are expected to be a refer-
ence in making a good health education program.

According to the health belief model (HBM),
there are two important factors that could affect
citizens’ behaviours, which are perceived suscep-
tibility and perceived severity (Rosenstock 1974).
Several studies empirically proved the usefulness
of HBM in explaining health-related behaviour
changes (Yazdanpanah et al. 2015; Mou et al. 2016;
Teng and Ahmed 2017; Jeong and Ham 2018). On
the other hand, according to TPB from Ajzen
(1991; 2002), there are other factors that must be
considered, such as subjective norm, attitude,
perceived behavioural control (PBC), and behav-
ioural intention. This theory has also been sup-
ported by researchers, such as Kim and Chung
(2011), Noor et al. (2014), Soon and Wallace (2017),
and Yarimoglu et al. (2019). Unfortunately, stud-
ies that tested the integration between TPB and
HBM in the context of fruits and vegetables con-
sumption are relatively limited (Shaikh et al. 2008;
Guillaumie et al. 2010). Previous researchers, such
as Noor et al. (2014), Yazdanpanah et al. (2015),
Soon and Wallace (2017), Jeong and Ham (2018),
and Yarimoglu et al. (2019), have tested TPB and
HBM, but they stopped at behaviour intention.
They believed that behavioural intention was the

most the most proximal cognitive antecedent of
actual behaviour (Abraham et al. 1999). However,
some proved that behaviour intention did not al-
ways result in actual behaviour (Abraham et al.
1999; Tam et al. 2010). Therefore, it is important to
investigate the actual behaviours of Indonesians
in terms of fruits and vegetables consumption.

Research Objectives

To fill the gap in the literature, this study in-
vestigated the actual consumption of fruits and
vegetables using a model that integrates two HBM
variables (perceived severity and perceived sus-
ceptibility) and five TPB variables (attitude,  sub-
jective norm, PBC, behavioural intention, actual
behaviour). This research aims to examine the
causal relationship among perceived severity,
perceived susceptibility, subjective norm, atti-
tude, PBC,  the intention to consume, and actual
consumption of fruits and vegetables. More spe-
cifically, this research aims to answer some fun-
damental questions, which are:

Does perceived susceptibility and per-
ceived severity positively influence attitude
toward consuming fruits and vegetables?
Does perceived susceptibility, perceived
severity, subjective norm, and PBC posi-
tively influence the intention to consume
fruits and vegetables?
Does perceived susceptibility, perceived
severity, PBC, and intention to consume
positively influence the actual consump-
tion of fruits and vegetables?

Literature Review

Theory of Planned Behaviour (TPB)

The TPB is a theory that predicts and analy-
ses individual behavioural changes (Soon and
Wallace 2017). At this point, TPB is one of the
most widely utilised theories by researchers to
study behavioural model (Jalilvand and Samiei
2012). Some of the advantages of this theory are
that the theory is robust (Kalafatis et al. 1999;
Chan and Lau 2001; Bamberg 2003; Kim and
Chung 2011), usable under many contexts (Bae
and Kang 2008; Yin et al. 2018), and flexible when
it comes to the addition of context-related vari-
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ables (Park and Smith 2007; Sandberg and Con-
ner 2008; Yin et al. 2018).

TPB was first introduced by Icek Ajzen (1991).
The theory was an improvement of its predeces-
sor, the Theory of Reasoned Action (TRA) (Fish-
bein and Ajzen 1975; Yin et al. 2018). TPB explains
that individual actual behaviour can be predicted
through intention, which flourishes when an in-
dividual believes that the act would be beneficial
for him or her, when people he/she considers as
important think that he/she must conduct the act,
and when an individual judges that he/she has
the capability and resources to act (Ajzen 2002).
From the narration, it is implied that the most prox-
imal determinant of a behaviour is a behavioural
intention (Tenkasi and Zhang 2018). Behavioural
intention is determined by three conceptually dis-
tinct predictors, which are attitude, subjective
norm, and perceived behavioural control (PBC)
(Ajzen 1991).

Health Belief Model (HBM)

One of the most prominent theories on health-
related behaviour is the HBM (Sulat et al. 2018).
HBM was introduced in the 1950s to help solve
health-related behavioural problems associated
with social psychology (Rosenstock 1974; Mou
et al. 2016). HBM is a popular theory because it
was deemed as theoretically and practically ben-
eficial (Janz and Becker 1984; Sundstrom et al.
2018). A meta-analysis study by Carpenter (2010)
found that HBM was currently the best predic-
tion model for health-related behavioural chang-
es (Sundstrom et al. 2018). Aside from that, the
model is considered fascinating, simple, and use-
ful by many professionals (Rimer 2008; Sandhu
2014).

The fundamental principle of HBM is an ex-
pectancy-value theoretical framework (Sundstrom
et al. 2018). Specifically, the HBM explains that an
individual’s tendency to adopt a certain behav-
iour relies on perceived threats (measured through
perceptions of severity and susceptibility) and
outcome expectancies (represented by percep-
tions of benefits and barriers to action) (Mou et
al. 2016). The definitions imply four main con-
structs that can change health-related behaviours,
which are perceived severity (“the perception of
the seriousness of a condition and its consequenc-
es”), perceived susceptibility (“the perception of

getting a condition”), perceived benefit (“the per-
ception of receiving tangible and psychological
benefits by performing the advised action to re-
duce risk or seriousness of impact”), and per-
ceived barrier (“the perception of having to pay
tangible and psychological costs of the advised
action”) (Paek et al. 2011).

Conceptual Framework

The conceptual framework of this research is
a combination of TPB and HBM. This research
model illustrates six determinants of actual fruits
and vegetables consumption behaviours, which
are behavioural intention, attitude, subjective
norm, PBC, perceived severity and perceived sus-
ceptibility. According to TPB, behavioural inten-
tion is a direct antecedent of actual behaviour
(Ajzen 1991). Behavioural intention is “the indi-
cation of an actor’s willingness, readiness, or
motivation to perform a behaviour,” which in this
case is the consumption of fruits and vegetables
(Tenkasi and Zhang 2018). Behavioural intention
is the function of three independent determinants,
which are attitude, subjective norm and PBC. At-
titude is defined as “the degree to which a person
has a favourable or unfavourable evaluation or
appraisal of the behaviour (fruits and vegetables
consumption) in question” (Ajzen 1991). Further,
subjective norm is defined as “the perceived so-
cial pressure to perform or not to perform the be-
haviour (fruits and vegetables consumption)”
(Ajzen 1991). PBC is “the perceived ease or diffi-
culty of performing the behaviour (fruits and veg-
etables consumption)” (Ajzen 1991). Previous
researchers also supported the use of TPB in the
healthy food-related context, such as the con-
sumption of healthy food (Noor et al. 2014; Malek
et al. 2017; Shimazaki et al. 2017), organic food
consumption (Carfora et al. 2019; Canova et al.
2020; Sultan et al. 2020), and mobile health ser-
vice adoption (Zhang et al. 2019).

Based on the HBM, health-related behaviour
is determined by to what extent an individual feels
that she or he is susceptible to contract a certain
disease. In other words, when people feel like
they are highly susceptible, their behaviours
would tend to be health oriented (Mou et al. 2016).
Therefore, higher perceived susceptibility to
NCDs would lead to a higher tendency of fruits
and vegetables consumption. Previous studies,



102 I. GEDE MAHATMA YUDA BAKTI AND SUMARDJO

Ethno Med, 14(3-4): 99-111 (2020)

such as Wang and Li (2015), Mou et al. (2016),
Rezai et al. (2017) and Teng and Ahmed (2017),
also supported the argument. In this research,
perceived susceptibility is defined as an individ-
ual’s perception of how susceptible he or she is
to NCDs (Janz and Becker 1984).

The HBM also explains that someone would
avoid negative health-related behaviour because
he or she feels a serious consequence stemmed
from it (Mou et al. 2016). In other words, higher
negative consequences would serve as a higher
deterrent of negative behaviour. Thus, people
would tend to consume fruits and vegetables.
This logic has been empirically proven by previ-
ous researchers, like Mou et al. (2016) and Teng
and Ahmed (2017). In this research, perceived
severity is defined as an individual’s feeling on
the severity of the clinical consequences of NCDs
(Janz and Becker 1984).

According to previous studies, perceived
susceptibility and perceived severity could influ-
ence someone’s behaviour. High perceived se-
verity and susceptibility would lead to a more
positive health-related behaviour. Weng et al.
(2019) have investigated the relationship between
perceived susceptibility, perceived severity, and
health-related behaviour. Examining the consump-
tion of imported soy-based dietary supplements,
Chung et al. (2012) found that perceived suscep-
tibility significantly affect behaviour. Rezai et al.
(2017) also came to a similar conclusion in the
context of natural functional foods.

Hypotheses Testing

In line with the conceptual framework, this re-
search proposes 11 hypotheses, which were built
upon the TPB and the HBM. It is explicitly depict-
ed that this research aims to test the relationships
between two HBM’s components (perceived se-
verity and perceived susceptibility), and  five TPB’s
components (attitude, subjective norm, PBC, be-
havioural intention, and actual behaviour). Based
on the explanation of these theories and previous
studies, the hypotheses of this research are:

H1: Perceived susceptibility positively in-
fluences the attitude toward consum-
ing fruits and vegetables.

H2: Perceived susceptibility positively in-
fluences the intention to consume fruits
and vegetables.

H3: Perceived susceptibility positively in-
fluences the actual consumption of fruits
and vegetables.

H4: Perceived severity positively influenc-
es the attitude toward consuming fruits
and vegetables.

H5: Perceived severity positively influenc-
es the intention to consume fruits and
vegetables.

H6: Perceived severity positively influenc-
es the actual consumption of fruits and
vegetables.

H7: Attitude positively influences the inten-
tion to consume fruits and vegetables.

H9: Subjective norm positively influences
the intention to consume fruits and veg-
etables.

H9: Perceived behavioural control positive-
ly influences the intention to consume
fruits and vegetables.

H10: Perceived behavioural control positive-
ly influences the actual consumption of
fruits and vegetables.

H11: The intention to consume positively in-
fluences the actual consumption of fruits
and vegetables.

METHODOLOGY

Research Design

This is quantitative research using a ques-
tionnaire as the survey instrument. The research-
ers crafted this research design because it can
appropriately answer the research questions
(Sekaran and Bougie 2010), the previous studies
on healthy behaviour using TPB and HBM also
used quantitative research method (Carfora et al.
2019; McArthur et al. 2018; Zhang et al. 2019;
Sultan et al. 2020), and this research design is
appropriate for a broader generalisation (Sekaran
and Bougie 2010).

Location

This research data were collected in Jakarta.
Jakarta is the capital city of Indonesia and one of
the biggest and most dense cities in the world
with a 661 km² (255 mile2) area (Cybriwsky and
Ford 2001). According to the 2010 census, Jakar-
ta was inhabited by 9,607,787 people (BPS – Sta-
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tistics Indonesia). Jakarta is a metropolitan area,
which acts as the centre of businesses, politics,
and culture. It is a magnet for people from around
Indonesia (Cybriwsky and Ford 2001). Therefore,
Jakarta is a heterogeneous society representing
Indonesia.

Jakarta was chosen as the research area be-
cause of two reasons. First, Jakarta has a hetero-
geneous culture due to migration from various
parts of Indonesia. Jakarta is a miniature of Indo-
nesia. Second, the prevalence rate of NCDs in
Jakarta is high. According to a national survey
by the Ministry of Health in 2018, Jakarta has
seen a significant increase of NCDs between 2013
and 2018 (Ministry of Health of the Republic
Indonesia 2018).

The specific locations were chosen through
multiple stages. At the first stage, two districts
were randomly selected from each municipality in
Jakarta. In the second stage, two sub-districts
were also randomly chosen from each district se-
lected at the first stage. The results of the second
stage were the actual location of data collection.
Table 1 shows the data collection areas.

Respondents

The survey was conducted for three months
from September to November 2019. The respon-
dents were chosen through purposive sampling.

The criteria used were age and area of residence.
More specifically, the respondents must be above
17 years old and live in Jakarta. In this study the
researchers obtained 120 respondents. All crite-
ria were fulfilled, and no questions were missed.
Further, this sample size is considered adequate
and satisfactory in conducting SEM since the
prerequisite sample size is 100 to 150 observa-
tions (Hair et al. 1998; Lee et al. 2010). Hence, all
respondents can be analysed further. The data
shows that fifty-three percent of the respondents
were female and the majority aged 31-50 years old
(49.1%). The demographic profile can be seen in
Table 2.

Measurement Variables and Indicators

This research measured seven variables,
which were perceived severity of NCDs, perceived
susceptibility of NCDs, subjective norm, attitude,
PBC, intention to consume, and actual consump-
tion behaviour. According to previous studies,
those variables are latent variables, which means
they must be measured through indicators (Dia-
mantopoulos et al. 2012). This research adopted
indicators from relevant previous studies (Seka-
ran and Bougie 2010; Buil et al. 2012). The mea-
surement of TPB variables was adapted from
Ajzen (2002; 2006), Malek et al. (2017), and Carfo-

Table 1: Survey locations

  Municipalities    Districts            Subdistricts

1. Central Jakarta Cempaka Putih Rawa Sari
Cempaka Putih Barat

Kemayoran Utan Panjang
Kebon Kosong

2. North Jakarta Cilincing Rorotan
Semper Barat

Penjaringan Pejagalan
Penjaringan

3. East Jakarta Jatinegara Cipinang Besar Selatan
Cipinang Muara

Cakung Penggilingan
Cakung Barat

4. South Jakarta Pasar Minggu Pejaten Barat
Jati Padang

Tebet Bukit Duri
Manggarai

5. West Jakarta Palmerah Jatipulo
Palmerah

Grogol Petamburan Wijaya Kesuma
Jelambar
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ra et al. (2019). Moreover, this study adapted the
study of Becker et al. (1977), Park (2011), and
Ahadzadeh et al. (2018) in measuring the HBM
variables. The measurement of this study can be
seen in Appendix A.

Variables to measure the consumption of fruits
and vegetables were administered separately for
the sake of respondents’ convenience. However,
in the hypotheses testing stage, the data were
merged using the arithmetic mean. The indicators
can be seen in the Appendix. The instrument used
a 5-points Likert Scale for the perceived severity
of NCDs, perceived susceptibility of NCDs, sub-
jective norm, attitude, PBC, and intention to con-
sume. Actual consumption behaviour, AC1, was
measured using a 6-point scale (1= once a month;
2 = every 2-3 weeks; 3 = once a week; 4 = every 4-
6 days; 5 = every 2-3 days, and 6 = every day) and
AC2 was measured using a 4-point scale (1 = <100
grams; 2 = 100-149 grams; 3 = 150-249 grams; 4 =
> 250 grams).

Data Analysis

This research employed multiple types of sta-
tistical analysis. First, item-to-total correlation was
used to test the validity of the research instru-
ment. The instrument was deemed as valid if the
results of the item-to-total correlation fell above
0.3 and significant in the five percent threshold
(Nunnally and Bernstein 1994). Second, Cron-
bach’s Alpha was used to measure reliability of
the instrument. Variables were considered reliable
if the results of Cronbach’s Alpha generated val-
ues above 0.6 (Nunnally and Bernstein 1994).
Third, Structural Equation Modelling (SEM) with
Partial Least Square (PLS) was used to test the
model and the hypotheses. The model in this re-
search was deemed good if the model satisfied
several model fit criteria (Kock 2015). Furthermore,
the hypotheses were accepted if the p-values were
lower than 0.1 (Kock 2015). The SEM analysis
was conducted with the help of WarpPLS 5.0
software.

RESULTS

The Validity and Reliability of the Instrument

Since this research utilised multiple indica-
tors, it was important to check the reliability and
validity of the instrument. The purpose was to
ensure that the variables used in this research
were valid and reliable. In this research, the item-
to-total correlation using Pearson Product Mo-
ment correlation shows that all indicators have
adequate values (> 0.3) and all correlations were
significant (p < 0.05) (Nunnally and Bernstein
1994). The results show that all indicators are
valid. In other words, it indicated that all indica-
tors were sufficient to measures their respective
variables in this research. The results of the va-
lidity test can be seen in Table 3.

In this research, the values of Cronbach’s Al-
pha were above 0.6 for perceived severity, per-
ceived susceptibility, attitude, subjective norm,
PBC, and consumption intention (Nunnally and
Bernstein 1994). Hence, the instrument used has
fulfilled the reliability criterion, which means the
instrument consistently measures the variables
of this research. The results of the reliability test
can be seen in Table 4.

Table 2: Demographic profile

Criteria            Categories %

Sex •  Male 46.7
•  Female 53.3

Status •  Married 24.2
•  Not married 70
•  Widow(er) 5.0

Age •  17-20 years old 19.2
•  21-30 years old 17.5
•  31-40 years old 23.3
•  41-50 years old 25.8
•  >51 years old 13.3

Occupancy •  Unemployed 11.8
•  Homemaker with no income 31.9
•  Freelancer 4.2
•  Student 9.2
•  Entrepreneur 6.7
•  Employee in private sector 34.5
•  Others 1.7

Education •  No formal school 1.7
•  Primary school 1.7
•  Junior high school 21.7
•  High school 70
•  College Diploma/ 2.5

Bachelor’s degree
•  4-year bachelor’s degree 2.5
•  Master’s degree / Doctoral 0

Monthly •  No income 31.7
Income •  <Rp2,500,000 10.8

•  Rp2,500,001 – Rp5,000,000 51.7
•  Rp5,000,001 –Rp10,000,000 5.8
•  >Rp10,000,000 0
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Model and Hypotheses Testing

The results of SEM analysis are presented in
Table 5. For the table, it can be seen that the p-
values of average path coefficient (APC), aver-

age r-squared (ARS), and average adjusted r-
square (AARS) are smaller than 0.01, which means
the model fulfils the predictive validity criteria.
The value of average block VIF (AVIF) and aver-
age full collinearity VIF (AFVIF) are < 3.3 (for
ideal model) and < 5 (for acceptable model). The
results indicate that the model is free from col-
linearity. Furthermore, the Tenenhaus Goodness-
of-fit (TGoF) was 0.529 (> 0.36), which means the
model has high acceptability. Other indices show
that the model fulfils all required criteria (Kock
2015). Based on those results, the model used by
this research is ideal and acceptable. In other
words, it can be suggested that the structural
model of this research has a good fit with the data
collected.

The hypotheses testing result is depicted in
Figure 1. The results show that four out of eleven
hypotheses are not supported by the data. These
hypotheses are H2, H3, H8, and H9. This was be-
cause the four hypotheses have p-values larger
than 0.1. Hence, the result shows that perceived
susceptibility of NCDs has no significant impact
on the actual consumption of fruits and vegeta-
bles. In addition, the effects of perceived suscep-
tibility of NCDs, subjective norm, and PBC on the
intention to consume fruits and vegetables were
also insignificant.

 The hypotheses accepted in this research
were H1, H4, H5, H6, H7, H10, and H11. Figure 1
shows that perceived severity of NCDs directly
and indirectly affected the actual consumption of
fruits and vegetables. The indirect effect was
mediated by attitude and intention to consume.
Perceived susceptibility of NCDs only has an in-
direct effect on the actual consumption of fruits
and vegetables through attitude and intention to

Table 3: The results of validity test

Variables          Indicators     ITC        FL-
      SEM

Perceived Severity SV1 0.840* 0.604*

SV2 0.903* 0.841*

SV3 0.878* 0.738*

Perceived Susceptibility SC1 0.907* 0.763*

SC2 0.943* 0.856*

SCP3 0.915* 0.755*

Attitude AT1 0.815* 0.778*

AT2 0.846* 0.806*

AT3 0.744* 0.722*

Subjective Norm SN1 0.861* 0.891*

SN2 0.885* 0.891*

PBC PBC1 0.811* 0.733*

PBC2 0.815* 0.811*

PBC3 0.723* 0.785*

Intention to Consume ITC1 0.752* 0.762*

ITC2 0.839* 0.831*

ITC3 0.693* 0.692*

Actual Consumption AC1 0.594* 0.541*

AC2 0.457* 0.541*

Notes: *p >0.01; **p >0.05; ***p >0.10; ITC = Item-
Total-Correlation; FL-SEM = Factor Loading SEM-
PLS
Table 4: The results of reliability test

Variable Cronbach’s Alpha

Perceived severity 0.822
Perceived susceptibility 0.91
Attitude 0.721
Subjective norm 0.686
PBC 0.684
Intention to consume 0.642

Table 5: Model fit and quality indices

No. Criteria Value Cut-off Results Source

1 Average path coefficient (APC) 0.221 (P=0.003) P<0.01 Good Kock (2015)
2 Average R-squared (ARS) 0.485 (P<0.001) P<0.01 Good Kock (2015)
3 Average adjusted R-square (AARS) 0.0469 (P<0.001) P<0.01 Good Kock (2015)
4 Average block VIF (AVIF) 3.029 <= 3.3 Ideal Kock (2015)
5 Average full collinearity VIF (AFVIF) 4.006 <= 5 Acceptable Kock (2015)
6 Tenenhaus Goodness-of-fit (TGoF) 0.529 >= 0.36 Acceptable Kock (2015)
7 Sympson’s paradox ratio (SPR) 1 1 Ideal Kock (2015)
8 R-squared contribution ratio (RSCR) 1 1 Ideal Kock (2015)
9 Statistical suppression ratio (SSR) 1 >= 0.7 Acceptable Kock (2015)
10 Nonlinear bivariate causality 0.995 >= 0.7 Acceptable Kock (2015)

  direction ratio (NLBCDR)
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consume. PBC was also directly affected by the
actual consumption of fruits and vegetables. Fig-
ure 1 shows that the most prominent variable is
perceived severity. In addition, the determinant
coefficient for actual consumption behaviour is
0.18, intention to consume is 0.79, and attitude is
0.49.

DISCUSSION

One of the efforts to suppress the prevalence
rate of NCDs is to educate people to lead a healthy
lifestyle. The consumption of fruits and vegeta-
bles is a part of a healthy lifestyle. Adequate con-
sumption of fruits and vegetables would bring
positive effects on one’s body (Boeing et al. 2012;
Jongenelis et al. 2018). The World Health Organ-
isation (WHO 2013) also recommended it. They
suggested the consumption of 400 grams of fruits
and vegetables per day (Rios 2019).

In the existing literature, there was no study
that investigated the integrated TPB and HBM to
explain the actual consumption of fruits and veg-
etables. Given this, this research has fulfilled the
gap in the literature by developing and testing
the actual consumption of fruits and vegetables
model. Specifically, this research has examined

the causal relationship among perceived severi-
ty, perceived susceptibility, subjective norm, atti-
tude, PBC, and the intention to consume, and
actual consumption of fruits and vegetables.

Perceived severity:This research found that
perceived severity affected attitude, intention to
consume, and actual behaviours. This finding
indicates that an intense perception of severity
would tend to create a positive attitude towards
fruits and vegetables consumption, intention to
consume, and eventually encourage actual con-
sumption. This finding is similar with previous
studies (Hanson and Benedict 2002; Lajunen and
Rasanen 2004; Mou et al. 2016; Teng and Ahmed
2017; McArthur et al. 2018; Zhang et al. 2019).

Perceived susceptibility: Perceived suscep-
tibility did not influence intention to consume
and actual consumption. However, it has an im-
pact on attitude. It is very likely that people do
not fully realise that they contract an NCD be-
cause initially, it is relatively asymptomatic. This
finding is supported by several previous studies,
such as Lajunen and Rasanen (2004), Simsekoglu
and Lajunen (2008), Buglar et al. (2010), and Weng
et al. (2019).

Attitude: Attitude impacted people’s intention
to consume fruits and vegetables. A more posi-

Fig. 1. The result of model testing
Source: Author

Notes: *p <0.01; **p0.05; ***p0.10
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tive attitude would create a higher intention to
consume fruits and vegetables. This research
strengthened the position of TPB in the context
of fruits and vegetables consumption (Ajzen
1991). This finding is also supported by previous
studies (Noor et al. 2014; Tenkasi and Zhang 2018;
Carfora et al. 2019; Zhang et al. 2019; Sultan et al.
2020).

Subjective Norm. The data suggested that
subjective norm did not affect intention to con-
sume fruits and vegetables. A previous study by
Soon and Wallace (2017), has also found a similar
result. Shimazaki et al. (2017) also argued that in a
certain condition, subjective norm did not alter
behavioural intention.

Perceived Behavioural Control: According
to the data, PBC did not influence intention to
consume, but it directly impacted the actual con-
sumption. This finding indicates that higher PBC
would lead to higher actual consumption. This
finding is supported by previous studies, such
as Yin et al. (2018) and Sultan et al. (2020).

Intention to Consume: In this research, in-
tention was found to be a significant predictor of
actual consumption. When someone intends to
consume fruits and vegetables, they tend to rea-
lise it. This strengthens the applicability of the TPB.
Researchers, like Shimazaki et al. (2017), Tenkasi
and Zhang (2018), Canova et al. (2020), and Sultan
et al. (2020), also discovered similar findings.

Based on the results of this research, it has
been empirically proven that TPB and HBM can
be integrated to explain the actual consumption
of fruits and vegetables. Furthermore, this re-
search showed that there were several essential
factors that need to be considered, which were
perceived severity, perceived susceptibility, atti-
tude, PBC, and intention to consume. This re-
search also revealed that subjective norm did not
contribute to the actual consumption model,
which indicated that external environment has not
been able to encourage the consumption of fruits
and vegetables. Specifically, this model showed
that society’s role as a reference was weak. It
might be due to the sample context. This study
was conducted in Jakarta, a heterogeneous soci-
ety, where influences were not strongly felt.

The model implied that information regarding
the detrimental effects of NCDs might have sig-
nificant impact on the actual consumption of fruits
and vegetables. In other words, a healthy habit

of consuming fruits and vegetables could be built
by educating the society of the negative effects
of NCDs, such as increased health costs, over-
burdened family members, and they might lead to
reduced income even termination. By instilling
the dangers of NCDs, people might likely follow a
healthier lifestyle. Another essential factor was
the high risk of contracting NCDs if they did not
maintain a healthy lifestyle. The anxiety over their
susceptibility might encourage them to consume
fruits and vegetables as an effective way to avoid
NCDs. Another factor was consumers’ ability to
consume fruits and vegetables. They must be con-
vinced that this behaviour was within their control
and power financially and non-financially.

CONCLUSION

Generally, this research aims to test the TPB
and the HBM in the context of fruits and vegeta-
bles consumption. This research found that the
integrated model was ideal and acceptable. The
model is valid to predict the consumption of fruits
and vegetables. However, this study also discov-
ered that the integrated model was not entirely
applicable. Only five out of six independent vari-
ables were found to be significant to explain the
actual consumption of fruits and vegetables. The
independent variables were perceived severity,
perceived susceptibility, attitude, PBC, and the
intention to consume. In this research, subjec-
tive norm did not affect intentions to consume
fruits and vegetables. Furthermore, these find-
ings also confirmed that the HBM could comple-
ment the TPB in predicting consumers’ behav-
iour because it was found that perceived severity
and perceived susceptibility influenced attitude.

RECOMMENDATIONS

Based on the findings, this study proposes
several recommendations for stakeholders, such
as healthcare service providers, health educators
and policymakers, who intend to educate a
healthy lifestyle through fruits and vegetables
consumption. First, when educating people,
whether in mass media, formal socialisation, or
trainings, the negative consequences of NCDs
must be emphasised. The message should high-
light the journey of an NCD patient to his or her
deathbed. The aim of this effort is to build a sense
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of urgency by communicating various negative
impacts of NCDs. Secondly, the education mate-
rial must emphasise the danger of NCDs and their
susceptibility if they did not follow a healthy life-
style. This message might create awareness and
anxiety over the probability of contracting NCDs.
The level of awareness and anxiety might encour-
age them to consume more fruits and vegetables.
The message could include the number of NCDs
patients and NCDs-related mortalities.

The third practical suggestion is that the con-
tent of health education programs must also in-
form the benefits of consuming fruits and vege-
tables. The material should highlight the impor-
tance of consuming fruits and vegetables to pre-
vent NCDs. People would see the act of consum-
ing fruits and vegetables as a positive behaviour
if they understand the benefits. Fourth, it is es-
sential for the government to ensure the avail-
ability and affordability of fresh fruits and vege-
tables. The government must control market pric-
es so that its citizen can easily procure healthy
foods and ensure the availability of fruits and veg-
etables. The aim was to make sure every citizen
has a high opportunity to procure and consume
fruits and vegetables needed for their bodies.

LIMITATIONS

Even though this research has generated
some interesting findings, there are at least two
limitations that need to be addressed. First, the
sample is rather small, and the sampling technique
used was convenience sampling. The results
could not be generalised for the entire research
population even though the data were randomly
collected at the district and sub-district level.
Future research could replicate the model with a
more representative sample size and probability
sampling technique. Second, in this model, the
determination coefficient was relatively low (18%).
Future studies need to incorporate additional
variables from other theories, such as the social
cognitive theory, social learning theory, and trans-
theoretical model.
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Appendix A: Measurement variables and indicators

                   Variables   Statement indicators

Actual Consumption
AC1 The frequency of fruits [vegetables] consumption
AC2 The quantity of fruits [vegetables] consumed per day

Intention to Consume
ITC1 I will consume fruits [vegetables]
ITC2 I will consume fruits [vegetables] regularly
ITC3 I intent to continuously consume fruits [vegetables]

Attitude
AT1 Fruits [vegetables] are good for my body
AT2 Fruits [vegetables] are enjoyable to consume
AT3 I like fruits [vegetables]

Subjective Norm
SN1 My family members want me to consume fruits [vegetables]
SN2 My friends suggest me to consume fruits [vegetables]

Perceived Behavioural Control (PBC)
PBC1 I believe I can easily consume fruits [vegetables]
PBC2 I have enough money to consume fruits [vegetables]
PBC3 I can decide freely when to consume fruits [vegetables]

Perceived Susceptibility NCDs
SC1 If I do not consume healthy foods, I’d contract NCDs, such as stroke,

hypertension, diabetes, cancer, and heart failure.
SC2 I am susceptible to NCDs
SC3 I feel like I will contract NCDs in a few years

Perceived Severity NCDs
SV1 NCDs will pose a serious negative effect on me
SV2 NCDs will create a long-term negative effect on me
SV3 If I contract NCDs, it will negatively affect my life in terms of friendship,

work, daily activities, financial health, and family.


