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Abstract
Objective: Adequate fruit and vegetable intake is important in the prevention of
chronic disease. Health literacy is associated with health outcomes but its role in
dietary behaviour has received little attention. The present study investigated the
association between a multidimensional measure of health literacy, sociodemographic characteristics, and fruit and vegetable intake in rural Australia.
Design: A cross-sectional survey on intake of fruits and vegetables (servings/d),
demographic characteristics and health literacy proﬁle using a nine-scale Health
Literacy Questionnaire (HLQ). Associations between health literacy and fruit and
vegetable intake were assessed using logistic regression.
Setting: A large rural area of Victoria.
Subjects: Adults residing in the Grampians region (n 1154; 61 % female, mean age
52 (SD 17) years).
Results: The HLQ scale ‘Actively managing my health’ predicted (OR; 95 % CI) fruit
(2·31; 1·87, 2·84) and vegetable (1·81; 1·45, 2·26) intake. The scales ‘Appraisal of
health information’ (fruits: 1·73; 1·41, 2·13; vegetables: 1·49; 1·20, 1·86), ‘Social
support for health’ (fruits: 1·31; 1·06, 1·63; vegetables: 1·40; 1·10, 1·76) and ‘Ability
to ﬁnd good health information’ (fruits: 1·25; 1·05, 1·48; vegetables: 1·36; CI 1·13,
1·63) also predicted fruit and vegetable intake. These associations remained
signiﬁcant after adjusting for age, gender, educational attainment and having
private health insurance.
Conclusions: Health literacy, particularly being proactive, appraising information
and having social support for health, is associated with greater fruit and vegetable
intake. Future interventions should consider the health literacy needs of the
community to improve fruit and vegetable intake.

Chronic disease is a growing cause of mortality and
morbidity worldwide(1). Fruit and vegetable intake is
inversely associated with the risk of developing chronic
disease, including CVD, type 2 diabetes and some
cancers(2–4). Adequate fruit and vegetable intake also
confers other health beneﬁts including reduced risk of hip
fracture, obesity and age-related cognitive decline(5,6).
About 2·635 million deaths worldwide per year are
attributed to inadequate fruit and vegetable consumption(7). Emerging evidence suggests that trends in chronic
disease incidence could be signiﬁcantly reversed by an
increase in fruit and vegetable consumption(8). As a result
of this evidence, increasing fruit and vegetable intake is
part of the WHO global public health strategy for the
prevention of non-communicable diseases(9).
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Most national dietary guidelines have a strong focus on fruit
and vegetable intake. Despite these recommendations, the
majority of the population does not consume sufﬁcient fruits
and vegetables. In Australia, only 11 % of adults consume the
recommended two servings of fruits and ﬁve servings of
vegetables daily(10); while in the USA, less than half of the
population meets the recommended daily intake of ﬁve
servings of fruits or vegetables daily(11). Inadequate intake of
fruits and vegetables has signiﬁcant direct and indirect costs to
the economy. In Canada, low intake is estimated to cost
$CAN 3·3 billion per year, with 30 % attributed to direct healthcare costs related to ill health and 70 % to costs incurred by
loss of productivity(12). It is estimated that an increase of one
serving of fruit and one serving of vegetable daily would result
in savings of $CAN 9·2 billion over 20 years(12).
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For people in the community, lack of adequate dietary
information or difﬁculty engaging with available information could contribute to the low uptake of national dietary
recommendations. Clear information or knowledge gaps
have been recently identiﬁed, as fewer than half of the
Australian population reported that they believed that
inadequate fruit and vegetable intake is associated with
the risk of developing cancer(13). This implies a role for
health literacy in increasing fruit and vegetable intake.
Health literacy is deﬁned as ‘the cognitive and social skills
which determine the motivation and ability of individuals
to gain access to, understand and use information in ways
which promote and maintain good health’(14). The WHO
describes health literacy as a fundamental pillar of health
promotion, highlighting that knowledge and understanding remain powerful tools in health promotion.
Improving health literacy in populations enables people to
play an active role in improving their own health and to
engage successfully with community action for health(9).
Low health-related reading and numeracy (i.e. functional
health literacy) has been associated with poor health
outcomes including less use of preventive services,
higher rates of hospitalisation and poor overall health
status(15). Higher health literacy is associated with positive
health behaviours including better self-care in asthma
and diabetes, having regular meals and having sufﬁcient
physical activity(15,16).
Most previous studies have used unidimensional measures of health literacy, focusing on functional health
literacy. To advance the ﬁeld, we used the nine-scale
Health Literacy Questionnaire (HLQ)(17) which captures
the wider concepts of health literacy. The aim of the
present study was to determine whether health literacy
and sociodemographic characteristics were associated
with fruit and vegetable intake in adults residing in a rural
region of Australia.

Methods
Participants
Participant recruitment took place within a larger study
that investigated the cancer care pathway in the Grampians region of Victoria, Australia, between February and
September 2015. We sought to include people who were
representative of the wider community including those
who may have low health literacy. We therefore undertook face-to-face recruitment at community events (e.g.
agricultural events, ﬁshing competitions) across the eleven
local government areas in the region. Inclusion criteria
were being aged >18 years, resident in the region and
not previously diagnosed with cancer. All participants
provided informed consent. As part of the larger study,
people who had been diagnosed with cancer within the
last 5 years were recruited but were excluded from the
present study.
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Measurements
Questionnaires were collected through face-to-face interview or self-administered. Health literacy was measured
using the HLQ(17), which has nine scales:
1. Feeling understood and supported by health-care
providers;
2. Having sufﬁcient information to manage my health;
3. Actively managing my health;
4. Social support for health;
5. Appraisal of health information;
6. Ability to actively engage with health-care providers;
7. Navigating the health-care system;
8. Ability to ﬁnd good health information; and
9. Understand health information well enough to know
what to do.
The HLQ was developed using a validity-driven
approach(18). Each scale was derived from extensive
consultation with stakeholders and has four to six items.
Responses in the ﬁrst ﬁve scales were: 1 = ‘strongly disagree’, 2 = ‘disagree’, 3 = ‘agree’ and 4 = ‘strongly agree’.
Responses to the remaining four scales were: 1 = ‘cannot
do or always difﬁcult’, 2 = ‘usually difﬁcult’, 3 = ‘sometimes
difﬁcult’, 4 = ‘usually easy’ and 5 = ‘always easy’. These
scales demonstrate high construct validity and reliability
(composite reliability scores 0·8–0·9)(17). Fruit and vegetable intake was assessed by asking: ‘On a typical day,
how many servings of fruit/vegetable do you eat?’ with
responses: none, 1, 2 or 3 or more servings. Age, gender,
completed secondary education and private health insurance status were also collected.
Statistical methods
All analyses were carried out using the statistical software
package IBM SPSS Statistics version 23.0. Descriptive statistics were conducted to describe the demographic
characteristics (age, gender, having private health insurance, education), fruit and vegetable intake, and health
literacy. Means and SD were calculated for each HLQ scale
by adding the total score for that scale and then dividing
by the number of items in the scale. Frequencies were
provided for fruit and vegetable intakes. Logistic regression was used to estimate the OR of higher fruit and
vegetable intakes and 95 % CI for each HLQ scale. Finally,
OR were corrected for age, gender, level of education and
having private health insurance. Statistical signiﬁcance was
assumed when P < 0·05.
Results
A total of 1184 participants completed the survey. The mean
age was 52 (SD 17) years and the majority had completed
secondary education or higher (see Table 1). Two-thirds
of the participants were female. The mean scores for each
HLQ scale are presented in Table 2. About half (49 %)
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Table 1 Baseline characteristics of adult participants (n 1184)
residing in the rural Grampians region, Victoria, Australia, February–
September 2015

Sex
Male
Female
Completed secondary education
Yes
No
Private health insurance
Yes
No
Fruit intake
None
1 serving/d
2 servings/d
3 or more servings/d
Vegetable intake
None
1 serving/d
2 servings/d
3 or more servings/d

n

%

417
746

36
61

883
274

76
24

579
575

50
50

128
452
395
179

11
39
34
15

33
242
237
637

3
21
21
55

Mean
Age (years; range 18–95 years)

SD

52·0

17·0

Table 2 Health Literacy Questionnaire (HLQ) scores of adult
participants (n 1158) residing in the rural Grampians region,
Victoria, Australia, February–September 2015
HLQ scale

Mean

1. Feeling understood and supported by health-care
providers†
2. Having sufficient information to manage my health†
3. Actively managing my health†
4. Social support for health†
5. Appraisal of health information†
6. Ability to actively engage with health-care providers‡
7. Navigating the health-care system‡
8. Ability to find good health information‡
9. Understand health information well enough to know
what to do‡

3·08 0·58
3·02
2·99
3·03
2·79
3·84
3·71
3·78
3·97

SD

0·50
0·55
0·51
0·56
0·70
0·68
0·67
0·64

†Possible responses to questions 1 to 5 were: 1 = ‘strongly disagree’,
2 = ‘disagree’, 3 = ‘agree’ and 4 = ‘strongly agree’.
‡Possible responses to questions 6 to 9 were: 1 = ‘cannot do or always
difficult’, 2 = ‘usually difficult’, 3 = ‘sometimes difficult’, 4 = ‘usually easy’ and
5 = ‘always easy’.

reported that they consumed at least 2 servings of fruits daily
and 55 % had at least 3 servings of vegetables daily (see
Table 1). Higher fruit and vegetable intake was associated
with older age, being female and having private health
insurance (Table 3). Completing secondary education was
predictive of higher vegetable intake but not fruit intake
(Table 3).
An increase in ‘Actively managing my health’ score
increased the odds of a participant reporting a higher level
of fruit intake by 131 % on average, while adjusting for
covariates (Table 3). Participants who scored higher on
‘Appraisal of health information’, ‘Ability to ﬁnd good health
information’ and ‘Social support for health’ were also more
likely to report a higher level of fruit intake. ‘Ability to
actively engage with health-care providers’, ‘Navigating the

health-care system’ and ‘Feeling understood and supported
by health-care providers’ were not associated with fruit
intake.
An increase in ‘Actively managing my health’ score
increased the odds of a participant reporting a higher level
of vegetable intake by 80 % on average, while adjusting for
other covariates (Table 3). Participants with higher scores
in ‘Having sufﬁcient information to manage my health’,
‘Appraisal of health information’ and ‘Social support for
health’ were also more likely to report a higher vegetable
intake after adjusting for age, education and having private
health insurance. ‘Ability to actively engage with healthcare providers’, ‘Navigating the health-care system’ and
‘Feeling understood and supported by health-care providers’ were not associated with vegetable intake.

Discussion
The present study is the ﬁrst to use a multidimensional
health literacy assessment tool to explore the potential role
of health literacy in fruit and vegetable intake. Previous
studies have measured functional health literacy only,
such as reading comprehension and numeracy skills(19,20).
We found that among nine key areas of health literacy,
‘Actively managing my health’ has the strongest associations with fruit and vegetable consumption. This scale
includes concepts such as making time to be healthy,
setting health goals and regularly seeking ways to maintain
health. Goal-setting and planning have been previously
identiﬁed in a meta-regression on behaviour change
techniques in diet or physical activity interventions to be
the most effective elements in producing lifestyle behavioural changes(21). The current study provides new
insights into the importance of self-regulation skills in
adopting and maintaining healthy eating patterns and
provides insights into potential intervention points.
We also found that the ability to ﬁnd and appraise health
information was associated with fruit and vegetable intake. A
review of thirty-ﬁve studies found that knowledge, selfefﬁcacy and social support were the most predictive psychosocial constructs of fruit and vegetable intake in adults(22).
The current study extends this ﬁnding by suggesting that
health literacy dimensions around accessing and deciding
the validity of health information are also associated with
fruit and vegetable intake. The ability to critically appraise
information is particularly relevant to nutrition interventions,
considering the numerous and conﬂicting nutritional
messages confronted by the public at any time. Further
research should aim to understand the process of knowledge
management and uptake at the individual level to improve
the effectiveness of public health nutrition interventions.
In the current study, males and younger adults were more
likely to have lower fruit and vegetable intake, which is
consistent with the Australian Health Survey 2011–12(23).
Consistent with previous research, we also found that those
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Table 3 Associations between health literacy, sociodemographic factors and fruit and vegetable intake, identified in univariate and
multivariate logistic regression analyses, among adult participants (n 1111) residing in the rural Grampians region, Victoria, Australia,
February–September 2015
Unadjusted OR†
Predictors of fruit intake
1. Feeling understood and supported by health-care providers
2. Having sufficient information to manage my health
3. Actively managing my health
4. Social support for health
5. Appraisal of health information
6. Ability to actively engage with health-care providers
7. Navigating the health-care system
8. Ability to find good health information
9. Understand health information well enough to know what to do
Age
Being male
Completed secondary education
Have private health insurance
Predictors of vegetable intake
1. Feeling understood and supported by health-care providers
2. Having sufficient information to manage my health
3. Actively managing my health
4. Social support for health
5. Appraisal of health information
6. Ability to actively engage with health-care providers
7. Navigating the health-care system
8. Ability to find good health information
9. Understand health information well enough to know what to do
Age
Being male
Completed secondary education
Have private health insurance

95 % CI

Adjusted OR‡

95 % CI

1·14
1·41*
2·61*
1·41*
1·98*
1·07
1·18*
1·38*
1·23*

0·95,
1·14,
2·13,
1·15,
1·63,
0·92,
1·01,
1·18,
1·04,

1·37
1·74
3·10
1·73
2·41
1·25
1·38
1·63
1·45

0·94
1·23
2·31*
1·31*
1·73*
1·01
1·07
1·25*
1·03
1·02*
0·46*
1·23
1·73*

0·77,
0·99,
1·87,
1·06,
1·41,
0·86,
0·91,
1·05,
0·87,
1·01,
0·36,
0·94,
1·39,

1·14
1·02
2·84
1·63
2·13
1·19
1·26
1·48
1·24
1·02
0·58
1·61
2·17

1·18
1·56*
2·18*
1·45*
1·92*
1·15
1·20*
1·61*
1·66*

0·97,
1·24,
1·77,
1·17,
1·56,
0·98,
1·02,
1·36,
1·39,

1·42
1·94
2·70
1·81
2·36
1·35
1·41
1·91
1·98

1·00
1·29*
1·81*
1·40*
1·49*
1·12
1·11
1·36*
1·32*
1·02*
0·28*
1·60*
1·50*

0·81,
1·02,
1·45,
1·10,
1·20,
0·94,
0·93,
1·13,
1·09,
1·01,
0·22,
1·20,
1·18,

1·22
1·64
2·26
1·76
1·86
1·33
1·32
1·63
1·59
1·02
0·36
2·14
1·90

*P < 0·05.
†Univariate analyses were performed to determine the relationship between each Health Literacy Questionnaire scale and intake of fruits or intake of
vegetables.
‡Multivariate analyses were performed to determine the relationship between each Health Literacy Questionnaire scale and intake of fruits or intake of
vegetables, with age, gender, educational attainment and having private health insurance as covariates to correct for confounding effects.

with higher education were more likely to report higher
vegetable consumption(24). The current study additionally
found that health literacy was associated with fruit and
vegetable intake independent of these demographic factors.
This suggests that health literacy could be targeted to
improve health and dietary behaviours in these at-risk
populations.
Fruit intake in the present study is comparable to that in
the Australian Health Survey in 2011–12, which also
reported 49 % of adults aged 18 years or above having at
least two servings of fruits daily(25). Vegetable intake in the
current study was higher than that reported in the
Australian Health Survey 2011–12 (55 v. 49 % having at
least three servings of vegetables daily) for adults(25). This
is consistent with a recent regional report which described
greater vegetable intake in the Grampians region compared with the rest of the state (42 v. 36 %)(26). Together,
these data suggest that adults in the Grampians region
have greater vegetable intake than the national average,
although comparisons between studies should be interpreted with caution due to different biases introduced by
different questionnaires used to determine intakes.
A strength of the present study is the large sample size
from a region known to have an excess mortality rate for

cancer(27). We also employed the widely used and welltested HLQ with nine robust scales that allowed exploration of additional health literacy needs and strengths not
assessed in previous studies on dietary behaviour. The
study has some limitations. The measurement of fruit and
vegetable intake was self-reported and subject to respondent bias, and the study was cross-sectional, limiting
causal conclusions.
Conclusions
Health literacy, particularly being proactive, appraising
information and having social support for healthy behaviours, is associated with fruit and vegetable intake. Future
interventions should consider the inclusion of health literacy mechanisms in interventions designed to improve
fruit and vegetable intake.
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