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ABSTRACT

Background/Aims Salt intake among Australian

adults exceeds recommendations, increasing the risk

of cardiovascular disease. Knowledge, attitudes and
behaviours (KABs) are modifiable factors that may
influence salt consumption. It is not known whether salt-
related KABs among parents and caregivers of children
under 18 years of age differ from other adults who do not
care for children under 18 years of age. Therefore, we
aimed to determine whether salt-related KABs differed
between parents and caregivers and other adults. This
information can be used to inform messages included in
salt reduction consumer awareness campaigns.

Methods Adults, aged 18—65 years, were recruited from
four shopping centres, Facebook and a consumer research
panel in the state of Victoria, Australia. Participants
indicated if they were a parent or a caregiver of a child/
children <18 years (‘parents/caregivers’) or not (‘other
adults’). Regression models, adjusted for covariates,
assessed differences in KABs between the two groups.
Construct scores for KABs were developed, with high
scores for knowledge indicative of high salt-related
knowledge, for attitude indicative of lower importance of
using salt to enhance the taste of food, and for behaviours
indicative of higher frequency of engaging in behaviours to
reduce salt in the diet.

Results A total of 840 parents/caregivers and 1558 other
adults completed the survey. Just over half of the parents/
caregivers and other adults were female, with a mean (SD)
age of 41.1 (10.3) years and 44.3 (15.3) years, respectively.
Mean construct scores for salt-related KABs were similar
between the two groups. Parents/caregivers were less likely
to be aware of the relationship between salt and sodium
(OR=0.73, p=0.002) and more likely to report difficulty in
interpreting sodium information displayed on food labels
(OR=1.36, p=0.004). Parents/caregivers were more likely to
be concerned about a range of food-related issues, including
the amount of saturated fat, sugar and salt in food. Parents/
caregivers were more likely to report that they were trying to
reduce their salt intake (OR=1.27, p=0.012) and more likely
to report adding salt at the table (OR=1.28, p=0.008).
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What this paper adds

» Knowledge, attitudes and behaviours (KABs)
are modifiable factors that may influence salt
consumption

» No studies have assessed differences in salt-related
KABs in parents/caregivers with children under 18
years of age and other adults who do not care for
children under 18 years of age

» Our findings suggest some differences in salt-
related KABs between parents/caregivers and other
adults and provide insight into particular messages
that could be focused on in consumer awareness
campaigns that seek to improve parents/caregivers’
KABs related to salt intake

Conclusions There were some differences in salt-related
KABs between parents/caregivers and other adults. These
findings provide insight into particular messages that
could be focused on in consumer awareness campaigns
that seek to improve parents’/caregivers’ KABs related

to salt intake. Specifically, messages targeted at parents/
caregivers should include practical guidance to reduce
table salt and resources to assist in interpreting sodium
information on food labels and the relationship of sodium
to salt.

INTRODUCTION

Excessive salt intake is a global public health
issue. A recent modelling study showed that
in 2010, 1.65 million cardiovascular disease
(CVD)-related deaths globally were attributed
to high sodium consumption above 2 g/day
(salt equivalent 5 g/day)." Currently, Austra-
lian adults consume 8-9 g/day of salt,2 which
is above the suggested dietary target of 5 g/
day.?® The proportion of men exceeding the
previously recommended upper level for salt
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(ie, 5.8 g/day) ranged from 83% of those aged 19-30
years to 47% of those aged 70 years and over. For women,
this ranged from 46% of those aged 19-30 years to 16%
of those aged 70 years and over.* There is strong evidence
that a diet high in salt is associated with raised blood
pressure,” a major risk factor for the development and
progression of CVD,” and several other health outcomes
including stroke,” kidney disease® and stomach cancer.”
Based on a previous finding, an average of 3 g/day reduc-
tion in population salt intake would result in a 13%
reduction in stroke and a 10% reduction in ischaemic
heart disease.'” Thus, reducing population salt intake is
considered a cost-effective strategy for the prevention of
chronic diseases.'" *

In the state of Victoria, Australia, population salt intake
remains high (8 g/day)."” To address this, in 2015, the
Victorian Health Promotion Foundation (VicHealth)
and the Heart Foundation (Victoria) launched a multi-
faceted initiative to reduce population salt intake in the
state of Victoria.'* The key components of this initiative
include engagement with the food industry, consumer
education, research and social marketing strategies.'* '°
This approach is similar to that previously used in the UK
and South Africa, whereby multifaceted salt reduction
initiatives, combining consumer education, assessed by
monitoring changes in saltrelated knowledge, attitudes
and behaviours (KABs), with food reformulation strat-
egies, successfully reduced salt intake at the population
level.'® ' The target audience for the current consumer
awareness campaign in Victoria are parents, who are
predominantly female, the primary purchaser of house-
hold groceries, aged 35-45 years and with children 0-12
years of age. Parents have been targeted as they play a
vital role in constructing the home environment where
children have their earliest experiences with food and
eating, and from such experiences children expand their
knowledge of food and nutrition,"**" and for this reason
parents are often referred to as the ‘nutritional gate-
keepers’ of the family.*®

As part of the baseline evaluation of this campaign,
we have previously reported on saltrelated KABs in the
general Victorian population.”” Furthermore, within a
subset of parents and caregivers, we have reported salt-
related KABs specific to children and found that certain
knowledge and attitudes were related to saltspecific
behaviours. For example, parents and caregivers who
agreed that eating too much salt during childhood may
have harmful effects on children’s health and those who
reported that limiting the amount of salt their child eats
is important, were less likely to report child salt use at the
table and adding salt to food prepared for the child.**
However, it remains unclear whether salt-related KABs
among parents and caregivers of children under the age
of 18 years differ compared with other adults who do not
care for children under the age of 18 years. Understanding
this information is important as parents and caregivers of
younger children are often viewed as a receptive target
for health-related education messages.”” Collecting data

on any differences in salt-related KABs between parents
and caregivers and other adults can help to determine
whether salt reduction messages targeted at parents and
caregivers should differ from other adults. In this analysis,
we were particularly interested in parents and caregivers
of children under 18 years of age, rather than parents of
‘adult’ children, because they are the nutritional gate-
keepers of the family and have a major influence in deter-
mining the dietary behaviour of children."®*' Similarly,
caregivers have been shown to play a vital role in struc-
turing children’s early experiences with food and eating
and are important gatekeepers to the social influences
around children’s eating.” Thus, we aimed to determine
whether saltrelated KABs differed among parents and
caregivers of children under 18 years of age compared
with other adults who do not care for children under 18
years of age.

METHODOLOGY

Study design and participant recruitment

This was a cross-sectional study completed in a sample
of Victorian adults aged 18-65 years. Full details of the
methodology have been described elsewhere.” In brief,
participants were recruited using three strategies: (1)
across four shopping centres in Victoria, (2) a Facebook
advertisement campaign and (3) an online consumer
research panel (Global Market Insite (GMI) Lightspeed),
from September through November 2015.%

Participants from all recruitment strategies used Qual-
trics (Provo, UT; 2018), an online survey software instru-
ment, to complete a questionnaire assessing salt-related
KABs. On the questionnaire, participants were asked to
indicate if they were parents or caregivers of a child or
children <18 years of age. Responses included Yes, I'm
a parent’, ‘Yes, I care for a child/children” or ‘No’. In
this analysis, the sample was stratified into those who
responded as ‘yes’ defined as ‘parents/caregivers of chil-
dren <18 years of age’ (termed as parents) or those who
responded as ‘no’ (termed as other adults). Of note, the
group of other adults may or may not have children aged
18 years or over. In this analysis we are particularly inter-
ested in parents/caregivers of children under 18 years of
age, rather than parents/caregivers of ‘adult’ children,
because they are the nutritional gatekeepers of the family
and have a major influence in determining the dietary
behaviour of children.'**'

All participants provided informed consent. Partici-
pants were offered a piece of fruit or a chocolate as an
incentive for completing the survey.

Shopping centre recruitment and data collection

Data were primarily collected during the hours of 09:00—
17:00, Monday to Saturday, from September to October
2015. However, to capture a broad representation of
adults, recruitment also occurred on Sundays and during
late-night shopping hours (Thursday evenings) atselected
sites. To capture a representative spread of participants
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across different socioeconomic stratum, participants were
recruited from shopping centres from geographical areas
of varying socioeconomic advantage and disadvantage
as indicated by the Socio-Economic Indexes for Areas.”
Each shopping centre was allocated 5 days for recruit-
ment and data collection. The researchers approached
passing shoppers and invited them to participate in the
study. Participants completed an intercept survey on an
iPad.

Facebook advertisement campaign

An 8-week Facebook advertisement was run from mid-
September to mid-November 2015. Advertisements
were displayed to Facebook users who met the inclusion
criteria.” Clicking on the advertisement redirected the
Facebook user to the Qualtrics web page, where after
providing consent the participant proceeded to complete
the online survey.

GMI consumer research panel

Participants were recruited via an online panel provider,
GMI Lightspeed (Warren, USA), during November 2015.
The GMI research database comprised individuals who
have voluntarily registered themselves with GMI and are
contacted periodically by GMI to take part in a variety
of online surveys in return for reward points which
they can redeem for monetary payments.” Participants
were emailed a letter containing a URL link to the plain
language statement and consent form.” Participants
were then able to access the survey via the Qualtrics link
provided.

Survey instrument

A questionnaire containing 37 questions was developed
to assess demographic characteristics and KABs related
to dietary salt intake, and included eight questions which
specifically assessed salt-related KABs related to children’s
salt intake which only the parents/caregivers completed
(online supplementary file 1).** The findings from these
eight questions have been reported elsewhere.** The
current study relates only to the general saltrelated
KABs, not those specific to parents/caregivers; there-
fore, the total number of questions is 29. The questions
were modelled on those used in previous saltrelated

surveys. 2786

Demographic characteristics

Twelve questions addressed demographic characteris-
tics such as age, sex, level of education, country of birth,
language spoken other than English, history of chronic
disease, and self-reported height and weight. Body mass
index (BMI) was used to categorise participants into
weight categories (eg, underweight (BMI <18.5 kg/m?),
healthy weight (BMI 18.5-24.9 kg/m®), overweight (BMI
95.0-29.9 kg/m® and obese (BMI >30.0 kg/m?)).”’
Socioeconomic status (SES) was based on educational
attainment, defined as (1) low SES: those with some or no
level of high school education; (2) mid-SES: those with a

technical/trade certificate or diploma; and (3) high SES:
those with a university/tertiary qualiﬁcation.23

Knowledge related to salt intake

Seven questions addressed participants’ saltrelated
knowledge. Four questions related to the relationship
between salt and sodium, awareness of current salt intake
among adults, main food source of salt in the Australian
diet and daily salt intake recommendation. These four
knowledge questions were in the form of multiple-choice
questions. Two knowledge questions in this section asked
participants whether eating too much salt damages
health and the health risks associated with excess salt
intake, such as high blood pressure, kidney disease,
heart disease/heart attack, stroke and stomach cancer.
Response options included ‘yes’, ‘no’ and ‘don’t know’.
For bivariate analysis, the responses ‘no’ and ‘don’t know’
were collapsed into one category. Finally, the last ques-
tion, using a 5-point Likert scale, was related to whether
Himalayan salt, pink salt, sea salt and gourmet salts are
healthier than regular salt, with response options ranging
from ‘strongly disagree’ to ‘strongly agree’. For bivariate
analysis, the responses were dichotomised into ‘strongly
agree/agree’ (termed ‘agree’) and ‘strongly disagree/
disagree/neither agree nor disagree’ (termed ‘disagree’).

Scoring for knowledge questions

Correct responses for each knowledge question were
scored as 1 and incorrect responses (including don’t
know/not sure) were scored as 0. In the one case where
a b-point Likert scale was used, a score of 2 was assigned
for ‘strongly disagree’, 1 for ‘disagree’ and 0 for incorrect
responses, including ‘neither agree nor disagree’. This
allowed for the differentiation between lack of knowl-
edge and knowledge held with low levels of confidence.”
A total knowledge score out of 12 (from 11 individual
knowledge items) was derived by summing the scores
of each knowledge question. Higher scores indicated a
higher level of salt-related knowledge.

Attitudes related to salt intake

Four questions addressed attitudes related to salt intake.
The first question related to participants’ perception of
their own salt intake, that is, ‘I eat less salt than recom-
mended’, ‘I eat more salt than recommended’ and so on
(online supplementary file 1). The second question used
a b-point Likert scale to assess concern about food-related
factors, which included the amount of salt in food, as well
as the amount of sugar, fat, saturated fat and kilojoules
in food, and healthy eating. These other food-related
issues were included to assess concern for salt in relation
to other food-related factors. Response options ranged
from ‘not at all concerned’ to ‘extremely concerned’.
For bivariate analysis, responses were dichotomised into
‘not at all concerned/not very concerned’ (termed ‘not
concerned’) and ‘extremely concerned/very concerned/
somewhat concerned’ (termed ‘concerned’).
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In the third question, another 5-point Likert scale
assessed participants’ level of agreement for five salt-
related attitude statements. This question included atti-
tude statements such as ‘I believe salt needs to be added
to food to make it tasty’, ‘My health would improve if
I reduced the amount of salt in my diet’, ‘It is hard to
understand sodium information displayed on food labels’
and so on (online supplementary file 1), with response
options ranging from ‘strongly disagree’ to ‘strongly
agree’. For bivariate analysis, the responses were dichot-
omised into ‘strongly disagree/disagree/neither agree
nor disagree’ (termed ‘disagree’) and ‘strongly agree/
agree’ (termed ‘agree’). In the final question, partici-
pants were asked how responsible particular groups were
for salt reduction (eg, yourself, government, food manu-
facturers, chefs and so on), with responses ranging from
‘not at all responsible’ to ‘very responsible’; ‘don’t know’
was also an option. For bivariate analysis, the responses
were dichotomised into ‘responsible/very responsible/
somewhat responsible’ (termed ‘responsible’) and
‘not at all responsible’ (termed ‘not responsible’). The
response ‘don’t know” was excluded from analysis due to
a low number of participants selecting this option, and is
presented in online supplementary table 1.

Scoring for attitude questions

One attitude item from one question was used to reflect
the importance of the taste of salt in food (‘I believe salt
needs to be added to food to make it tasty’). This score was
modified from a previously validated salt questionnaire.™
Response options were scored as 4 for ‘strongly agree’, 3
for ‘agree’, 2 ‘neither agree nor disagree’, 1 for ‘disagree’
and 0 for ‘strongly disagree’, with a higher score indica-
tive of a stronger attitude towards the importance of salt
for taste. No other attitude questions were scored as these
questions did not reflect a common construct and used
different scales for response options.

Behaviours related to salt intake
Six questions assessed behaviours related to salt intake. A
5-point Likert scale was used for three questions related to
discretionary salt use (adding salt during cooking, adding
salt at the table and placing a salt shaker on the table at
meal times), with response options ranging from ‘always’
to ‘never’. For bivariate analysis, responses were dichoto-
mised into ‘always/often/sometimes’ and ‘rarely/never’.
One question asked participants whether they were
trying to reduce salt in their diet. Response options
included ‘yes’, ‘no’ and ‘don’t know’. For bivariate anal-
ysis, the response option ‘don’t know’ was combined with
‘no’. Another behaviour question was a 5-point Likert
scale question asking participants to report the frequency
of engaging in seven salt reduction-related behaviours in
the past month (eg, looked at a food label to check salt/
sodium content, avoided eating packaged, ready-to-eat
foods, foods from fast food restaurants, used spices/
herbs instead of salt when cooking, and so on) (online
supplementary file 1), with response options ranging

from ‘never’ to ‘always’; ‘does not apply to me’ was also an
option. For bivariate analysis, the responses were dichoto-
mised into ‘always/often/sometimes’ and ‘rarely/never’.
The final behaviour question related to the frequency
of using the Health Star Rating, a voluntary front-of-
pack labelling system used in Australia to choose cereals,
cheese and bread. Response options included ‘usually’,
‘sometimes’, ‘never’ and ‘don’t know’, and responses
were dichotomised into ‘usually/sometimes’ and ‘never’
for bivariate analysis. Behaviour questions which included
the response options ‘does not apply to me’ or ‘don’t
know’ were excluded from analysis due to a low number
of participants selecting these options, and are presented
in online supplementary tables 2 and 3.

Scoring for behaviour questions

Scores assigned for salt-related behaviours were based on
the frequency of engaging in the behaviour. Discretionary
salt use behaviours, assessed using a 5-point Likert scale,
were assigned a score of 4 for ‘never’, 3 for ‘rarely’, 2 for
‘sometimes’, 1 for ‘often’ and 0 for ‘always’. The total
score for discretionary salt use was 12 (from 3 individual
items), with higher scores indicating lower frequency of
discretionary salt use. Any participant who responded
‘don’t know’ to one or more of the discretionary salt use
questions were excluded from the total score for discre-
tionary salt use. The salt reductionrelated behaviours
were scored in a similar manner, with scores assigned
according to the nature of the statements (frequency of
engaging in positive salt reduction-related behaviours
scored as 4 for ‘always’, 3 for ‘often’ and so on, and nega-
tive behaviours scored as 0 for ‘always’, 1 for ‘often’ and
so on) (online supplementary file 1). The total score for
the salt reduction-related behaviours was 28 (from 7 indi-
vidual items). Any participant who responded ‘does not
apply to me’ to one or more of the salt reduction-related
behaviour questions was excluded from the total score for
salt reduction-related behaviours.

The discretionary salt use and salt reduction-related
behaviour scores were summed to derive a total behaviour
score out of 40 (from 10 individual behaviour items).
Higher scores indicated a higher frequency of engaging
in behaviours which seek to reduce the amount of salt in
the diet.”” Participants who responded ‘don’t know’ to the
discretionary salt use questions and/or ‘does not apply
to me’ to the salt reduction-related behaviour questions
were not included in the final total salt behaviour score.

Data analysis

All data were analysed using Stata/SE V.15.0. Continuous
and categorical data were expressed as mean (+SD) or
number of participants (n) and percentages, respec-
tively. The normality of the KAB scores was determined
using histograms and were deemed normally distributed.
To assess differences in the construct scores for KABs
between parents/caregivers and other adults, two-sample
t-tests (+SEM) were used, followed by linear regression
models, which accounted for potential covariates. To
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assess differences for individual questions which were
collapsed into dichotomised responses, logistic regres-
sion was used with adjustment for covariates. Differ-
ence in demographic characteristics between parents/
caregivers and other adults of p<0.10 was used as a cut-
point for covariate adjustment. On this basis, regression
models were adjusted for age, country of birth, language
spoken, SES and weight category. In addition, due to the
importance of sex as a potential covariate, this was also
included in regression models. To determine the differ-
ence between the proportion of parents/caregivers and
other adults regarding the perception of their own salt
intake compared with the recommended amount, for
which the response options could not be dichotomised,
a x* analysis was performed. For all analyses, a p value of
<0.05 was considered significant.

RESULTS

Demographic characteristics

Out of a total of 2559 participants who agreed to complete
the online survey, 46 did not answer any of the ques-
tions or did not complete the survey to the end (n=118).
Therefore, 2398 adults provided valid responses, out of
whom 840 were parents/caregivers (n=726 parents and
n=114 caregivers) with at least one child <18 years, and
1558 were other adults who do not care for children <18
years of age. Just over half of all participants were female
(table 1). Parents/caregivers were on average 3 years
younger than the other adults, and more parents/care-
givers were born in Australia compared with other adults
(table 1).

Knowledge

There was no difference in the mean total knowledge
score of parents/caregivers (6.6£0.06) (+SEM) and
other adults (6.5+0.08) (p=0.43). The results remained
the same when adjusted for age, sex, country of birth,
language spoken, SES and weight category.

For individual knowledge questions, the majority were
similar between parents/caregivers and other adults, with
the exception of knowledge of the relationship between
salt and sodium, whereby parents/caregivers were less
likely to be aware of the relationship, adjusted for covari-
ates (table 2). Parents/caregivers were, however, 1.3 times
more likely to disagree with the statement ‘Himalayan
salt, pink salt, sea salt and gourmet salts are healthier
than regular salt’, adjusted for covariates (table 2). The
individual categorical response data for the individual
knowledge questions are presented in online supplemen-
tary table 4.

Attitudes

There was no difference in the mean attitude score of
parents/caregivers (2.9+0.04) and other adults (2.8+0.04)
(p=0.12). The results remained the same after adjustment
for covariates.

There was no difference between parents/caregivers
and other adults in how they perceived their own salt
intake compared with recommendations. Approximately
two-thirds of all participants believed that their own salt
intake was either below or equal to the recommendation,
while 15% of parents/caregivers and 17% of other adults
did not know how their salt intake compared with the
recommendations. Twenty per cent of parents/caregivers
and 18% of other adults believed their salt intake to be
above the recommendation (p value x2=0.686).

Compared with other adults, parents/caregivers were
more likely to be concerned about a range of food-related
issues (table 3). However, parents/caregivers had a greater
odds of being concerned about the amount of sugar, satu-
rated fat and fat in food compared with the amount of salt
in food. Parents/caregivers were approximately 1.4 times
more likely to agree that sodium information displayed
on food labels is difficult to understand (table 3). There
was no difference between parents/caregivers and other
adults in terms of beliefs surrounding groups responsible
for salt reduction (table 3). The individual categorical
response data for the individual attitude questions are
presented in online supplementary tables 1, 5 and 6.

Behaviours

There was no difference in the mean total behaviour
score of parents/caregivers (n=774) (20.6+£0.25) and
other adults (n=1412) (20.9+0.19) (p=0.30). The results
remained the same after adjusting for covariates. Simi-
larly, there was no difference in discretionary salt use
scores between parents/caregivers and other adults
(6.4+0.11 vs 6.9+0.08, p=0.09) and no difference between
scores after adjusting for covariates. There was no
difference in mean scores for the salt reduction-related
behaviours of parents/caregivers (13.9+0.2) and other
adults (13.6+0.15) (p=0.16), and the adjusted values did
not differ from unadjusted values.

Overall, for individual questions, salt-related behaviours
between parents/caregivers and other adults were
similar, with the exception of three behaviours, whereby
compared with other adults, parents/caregivers were
approximately 1.3 times more likely to be adding salt at
the table and report trying to reduce their salt intake.
Parents/caregivers were also 1.5 times more likely to ask
for their food to be prepared without salt when eating out
(all adjusted for covariates) (table 4).

Parents/caregivers were more likely to report using the
Health Star Rating to choose breakfast cereals, cheese
and bread than other adults (table 5). The individual
categorical response data for the individual behaviour
questions are presented in online supplementary table 2.

DISCUSSION

This is the first study to compare saltrelated KABs
among parents/caregivers of children aged <18 years
with other adults who do not care for children <18 years
of age in Australia. Overall, mean construct scores for
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Parents of a child/children <18
years of age (n=840) Other adults (n=1558)

Characteristics n or mean (% or +SD) n or mean (% or +SD) P value*

Male 349 (41) 697 (45) 0.123
Female 491 (58) 861 (55)

Age group (years)

Country of birtht

Language spoken other than English§

Socioeconomic status**

BMI (kg/m?) 27.1 (x6.3) 27.2 (£6.2) 0.156
Underweight 15 (2) 53 (4) 0.060
Healthy weight 298 (40) 548 (39)

Overweight 235 (31) 455 (33)

Obese 202 (27) 330 (24)

Yes 243 (29) 462 (30) 0.847
No 584 (70) 1075 (69)

Don’t know/can’t recall 13 (1) 21 (1)

Heart disease 44 63 0.124

w
w
[&)]

High blood pressure 179 0.266

Taking medication to control high blood pressure§§
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Table 1 Continued

Parents of a child/children <18

years of age (n=840) Other adults (n=1558)

n or mean (% or +SD)

Characteristics n or mean (% or +SD) P value*

Bolded values represent significance at p<0.05.

*Comparison of sociodemographic variables between parents/caregivers and other adults who did not care for children <18 years was conducted by
x2 analyses for categorical variables and independent sample t-test for continuous variables.

tn=2370, as participants who responded ‘don’t know’ (n=2) (parents/caregivers) and ‘prefer not to answer’ (n=26) (=10 parents/caregivers and n=16
other adults) were excluded.

FIncludes ltaly, Greece, China, Vietnam, Lebanon and others.

§n=2378, as participants who responded ‘don’t know’ (n=1) (parent) and ‘prefer not to answer’ (n=19) (n=7 parents/caregivers and n=12 other adults)
were excluded.

flincludes Italian, Greek, Cantonese, Mandarin, Arabic, Vietnamese, German, Spanish, Tagalog and others.

**Socioeconomic status (SES) based on educational attainment, defined as the following: high SES: those with a university/tertiary qualification; mid-
SES: those with a technical/trade certificate or diploma; and low SES: those with some or no level of high school education. n=2377, as participants
who responded 'don’t know’ (n=3) (n=2 parents/caregivers and n=1 other adults) and ‘prefer not to answer’ (n=18) (n=6 parents/caregivers and n=12
other adults) were excluded.

ttDefined as underweight (BMI <18.5 kg/m?), healthy weight (BMI 18.5-24.9 kg/m?), overweight (BMI 25.0-29.9 kg/m?) and obese (BMI >30.0 kg/m?).

n=2136, as participants with missing height or weight data were excluded (n=90 parents/caregivers and n=172 other adults).
1+n=289 parents/caregivers and 460 other adults, as participants could select more than one category of CVD-related conditions.
§§Question only presented to those who reported being diagnosed with high blood pressure, that is, n=178 for parents/caregivers and n=335 for

other adults.
BMI, body mass index; CVD, cardiovascular disease.

KABs between parents/caregivers and the other adults
were similar. There were some differences in responses
provided by parents/caregivers and other adults for
individual salt-related KAB questions. In relation to salt-
related knowledge, compared with other adults, parents/
caregivers were more likely to be aware that Himalayan
salt and pink salt are no healthier than regular salt, but
were less likely to be aware of the relationship between
salt and sodium. With regard to attitudes, parents/care-
givers were more likely to be concerned about all food-
related factors, compared with other adults; however,
parents/caregivers had a greater odds of being concerned
about the amount of sugar, fat and saturated fat in food
compared with the amount of salt in food. In addition,
parents/caregivers were more likely to agree that sodium
information on food labels is difficult to understand.
Parents/caregivers were more likely to report that they
were trying to reduce their salt intake. But in general, salt-
related behaviours were similar between parents/care-
givers and other adults, with the exception that parents/
caregivers were more likely to ask to have meal prepared
without salt when eating out and more likely to report
adding salt to food at the table.

To our knowledge, there are no other studies assessing
whether parents/caregivers and other adults differ in
regard to KABs related to dietary salt intake or even KABs
more broadly related to nutrition. There is, however, some
evidence that dietary intake may differ between adults
who have children living in the household, compared
with those who do not.” This was shown in a secondary
analysis of the US National Health and Nutrition Exam-
ination Survey III, where it was reported that compared
with adults without children living in the home, those
with children <17 years of age had significantly higher
adjusted intake of fat (+4.9 g/day) and saturated fat (+1.7
g/day).” Furthermore, adults with children in the home
ate high-fat foods more frequently than adults without

children, including salty snacks, pizza, cheese, beef,
ice cream, cakes/cookies, bacon/sausage/processed
meats, and peanuts.”® Given the scarcity of the literature
in this area, further work is required to understand if
other aspects of diet quality, including salt intake, differs
between parents/caregivers and other adults. There is
some evidence to indicate that parents are generally
concerned aboutwhat their children are consuming. Find-
ings from our previous analysis of this cohort of parents/
caregivers showed that the majority (70%) of parents/
caregivers deemed limiting the amount of salt that their
children eat is important to them.** Another Australian
study showed that 69% of parents of children aged 2-16
years (n=1202) were concerned about their child’s diet,
and this concern ranked at the very top or towards the top
of their list of general concerns, and 55% were concerned
that their child consumed too much junk food (often
high in sugar, fat and salt).”” These findings suggest that
parents/caregivers are likely to be an important, recep-
tive target group for dietary interventions.

Currently, only one study conducted in Australia, by the
Australian Division of World Action on Salt and Health
(AWASH), has assessed saltrelated KABs specifically
among a group of parents.” While this AWASH study
did not compare parents with other adults, the AWASH
study did report some similar findings. For example, in
terms of concern about nutrients in food, salt in the diet
was viewed by fewer parents as a concern, compared with
the amount of sugar or fat in children’s diet.” Given that
consumers predominantly obtain their health and nutri-
tion information from the media, it is likely that they may
have been exposed to information predominantly on
dietary sugars*’ and fats."!

In general, a number of studies have assessed salt-
related KABs in adults, with most of these showing a lack
of understanding about the relationship between salt
and sodium.” *' #** In particular, studies conducted in

Khokhar D, et al. bmjnph 2019;2:51-62. doi:10.1136/bmjnph-2018-000018

57

"ybuAdoo Aq pa1oslold 1sanb Aq zz0z ‘8 yore uo jwodfwg uoninuy//:dny wolj papeojumoq ‘6T0Z AINC 9T U0 8T0000-8T0Z-ydulwag/oeTT 0T Se paysiignd 1s11) :HANCING


http://nutrition.bmj.com/

Table 2 Comparison of salt-related knowledge between
parents/caregivers (n=840) and other adults (n=1558)

Parents/caregivers of a
child/children <18 years
of age*

OR (95% ClI)
0.73 (0.60 to 0.91)

Knowledge question

(correct response) P value

0.002

Salt and sodium
relationship
(salt contains sodium)

Current salt intake of
Australians

(far too much/too
much)

1.01 (0.78 to 1.32) 0.895

Main source of salt in 0.424
diet

(processed food)

0.88 (0.60 to 1.11)

Daily salt intake 0.226
recommendation

(5 g/day)

Eating too much salt
damages health
(ves)

Himalayan salt, pink
salt, sea salt and
gourmet salts are
healthier than regular
salt

(disagree)t

1.13 (0.92 to 1.38)

1.10 (0.79 to 1.65) 0.786

1.35 (1.12 to 1.63) 0.002

Health risks associated with a high salt intakezt

High blood pressure 1.08 (0.84 to 1.40) 0.542

(ves)

Kidney disease

(ves)

Heart disease/attack
(ves)

Stroke

(ves)

Stomach cancer
(ves)

Bolded values represent significance at p<0.05.

Logistic regression model adjusted for age, sex, country of birth,
language spoken, socioeconomic status and weight category.
*Reference group is other adults who do not care for children <18
years of age.

TIncludes ‘strongly disagree/disagree/neither agree nor disagree’.
FParticipants who responded ‘yes’ (correct response).

0.98 (0.81 to 1.89) 0.850

0.93 (0.75 to 1.17) 0.555
1.14 (0.94 to -1.38) 0.196

1.01 (0.82 to 1.22) 0.947

Canadian?’ and Greek® adults suggest that only about
one-third of participants were aware of the relationship
between salt and sodium. It is unclear why in the present
study parents/caregivers were less likely to be aware of
the relationship between salt and sodium compared
with other adults. Nevertheless, our findings may have
implications on parents/caregivers’ ability to interpret
sodium values on food labels in the context of public
health promotion campaigns, which frequently use the
term ‘salt’ for dietary recommendations and include

BMJ Nutrition, Prevention & Health

messages related to cutting back on salt. Under current
labelling regulations in Australia, it is mandatory for the
sodium content of the food per serve and per 100 g to
be displayed on the nutrition information panel® *%; no
information on the salt equivalent is displayed. Findings
from our study revealed that parents/caregivers found it
difficult to understand the sodium information displayed
on food labels. A systematic review on consumer label use
in adults reported that technical terminology on labels is
confusing for many consumers; in particular, consumers
found the term ‘sodium’ and the relationship between
salt and sodium confusing, whereas they reported a better
understanding of the term ‘salt’.*” Parents’/caregivers’
lack of knowledge about the relationship between salt and
sodium and difficulty understanding sodium information
on food labels may impede their ability to select low-salt
products for their family. In another sample of Victo-
rian consumers (n=474), it was found that when using
a simplified percentage daily intake label, more partici-
pants were able to correctly identify the lower salt content
of two breakfast cereals than when using the nutrition
information panel to rank three breads according to salt
content.®! Thus, a consistent, easy-to-understand label
system may be needed to alleviate the current challenges
parents/caregivers may be facing in deciphering sodium
information displayed on nutrition information panels.
However, further research is required to determine
parents’/caregivers’ receptiveness to such education, as
well as the best mode of delivery for such messages to
reach and engage parents/caregivers.

Our results indicate that compared with other adults,
parents/caregivers were more likely to report that they
were trying to reduce their own saltintake, and this may be
attributed to parents/caregivers being more concerned
about salt and other nutrients in foods. A previous study
conducted in Lebanese consumers reported that indi-
viduals who were concerned about the amount of salt
in their diet were more likely to be trying to reduce
their salt intake.” With regard to specific salt reduction
behaviours, only three of these differed between the two
groups. First, parents/caregivers reported that they were
more likely to ask to have meal prepared without salt
when eating out. Second, parents/caregivers were more
likely to report using table salt, a finding which is difficult
to explain given the finding that parents/caregivers were
more likely to report that they were trying to reduce their
salt intake. It is possible that parents/caregivers may be
unsure about potential approaches to reduce salt intake,
and other considerations such as taste preferences for salt
added to food may over-ride this.

Limitations

Compared with the general population, our sample was
slightly over-representative of women (58% parents/ care-
givers and 55% other adults) and those from a higher
socioeconomic background (44% parents/caregivers
and 42% other adults) (approximately 52% male and
28% higher SES in the general population). As such, our
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Table 3 Comparison of salt-related attitudes between parents/caregivers (n=840) and other adults (n=1558)

Parents/caregivers of a

child/children <18 years of age* P value
OR (95% CI)
Concernedt about food-related issues in diet
Healthy eating 1.24 (1.10 to 2.11) 0.001
Amount of sugar in food 2.27 (1.51 to 3.23) <0.001
Amount of salt in food 1.41 (1.08 to 1.84) 0.011
Amount of fat in food 1.78 (1.33 to 2.64) <0.001
Amount of saturated fat in food 2.09 (1.48 to 2.96) <0.001
Amount of kilojoules/calories in food 1.31 (1.04 to 1.65) 0.019
Agreet with salt-related attitude statements
| believe salt needs to be added to food to make it tasty. 1.12 (0.93 to 1.36) 0.225
My health would improve if | reduced amount of salt in diet. 1.16 (0.96 to 1.40) 0.116
It is hard to understand sodium information displayed on food labels. 1.36 (1.10 to 1.62) 0.004
Lower salt options not available when | eat out at restaurants/pubs/ 1.03 (0.86 to 1.33) 0.617
cafes.
Should be laws that limit amount of salt added to manufactured 1.07 (0.89 to 1.29) 0.459

foods.

Group responsible§ for reducing the amount of salt Australians eat

Government

Food manufacturers

Business (eg, supermarkets, local markets)
Chefs preparing foods in restaurants/pubs/cafes
Friends/family

Yourself

Fast food chains

0.98 (0.75 to 1.29) 0.902
1.36 (0.89 to 2.10) 0.173
1.03 (0.81 to 1.32) 0.764
1.37 (0.84 t0 2.22) 0.203
1.01 (0.74 t0 1.37) 0.963
1.18 (0.41 to 3.42) 0.759
1.11 (0.79 to 1.60) 0.531

Bolded values represent significance at p<0.05.

Logistic regression adjusted for age, sex, country of birth, language spoken, socioeconomic status and weight category.
*Reference group is other adults who do not care for children <18 years of age.

TIncludes ‘extremely concerned/very concerned/somewhat concerned’.

FIncludes ‘responsible/very responsible/somewhat responsible’.
§Includes ‘strongly agree/agree’.

findings cannot be extrapolated to the general popula-
tion of Australia. In addition, while saltrelated KABs
were reported by parents/caregivers of children <18
years of age, we acknowledge that the other adults may
include parents/caregivers of older adults, that is, >18
years of age, and this may have informed knowledge and
attitudes held and behaviours reported by this group.
Furthermore, due to the smaller number of caregivers
(n=114) compared with parents (n=726), the caregivers
were combined with the parent group. Salt-related KABs
between the two groups may differ as parents would
likely spend more time with the child than a caregiver.
As the questionnaire collected self-reported KABs, it is
possible that respondents may be susceptible to social
desirability bias, which may influence the participants to
respond to questions in a way which they believe will be
viewed favourably by researchers. In addition, we did not
measure actual saltintake of participants; hence, it was not
possible to determine the accuracy of the self-reported

salt-related behaviours or which behaviours in particular
were contributing to daily salt intake. It should be noted
that, although this study did not use a previously validated
questionnaire, the questions included were adapted from
published surveys.

Future directions

Findings from the current study provide insight into key
content messages that could be trialled in future salt
reduction campaigns targeting parents/caregivers. This is
particularly the case for the state of Victoria, from where
this sample was drawn and where a current salt reduction
consumer awareness campaign is under way. It is acknowl-
edged that further studies across different population
groups are required to determine if these findings are
also applicable to inform salt reduction campaigns more
broadly. Our findings indicate that certain salt reduction
messages should be specifically tailored towards parents/
caregivers. For example, messages regarding how to read
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Table 4 Comparison of salt-related behaviours between parents/caregivers (n=840) and other adults (n=1558)

Parents/caregivers of a
child/children <18 years of age*

OR (95% CI) P value
Salt use at the tablet 1.28 (1.06 to 1.54) 0.008
Salt use during cookingt 1.18 (0.97 to 1.44) 0.102
Placing salt shaker on table at meal timest 1.05 (0.87 to 1.26) 0.600
Trying to reduce salt intake 1.27 (1.05 to 1.53) 0.012
(ves)
Salt reduction-related behaviourst
Looked at food labels to check sodium content 1.12 (0.93 to 1.34) 0.229
Avoided eating packaged, ready-to-eat foods 0.99 (0.79 to 1.23) 0.927
Used spices and herbs instead of salt when cooking 0.94 (0.74 to 1.20) 0.635
Avoided eating from fast food restaurants 0.95 (0.76 to 1.20) 0.667
Avoided eating from Asian-style restaurants or takeaway store  1.01 (0.83 to 1.23) 0.902
Purchased foods labelled ‘no added salt’ and ‘reduced salt/ 1.03 (0.84 to 1.25) 0.805
sodium’
When eating out, asked to have meal prepared without salt 1.48 (1.19 to 1.83) <0.001

Bolded values represent significance at p<0.05.

Logistic regression adjusted for age, sex, country of birth, language spoken, socioeconomic status and weight category.
*Reference group is other adults who do not care for children <18 years of age.

TIncludes ‘always/often/sometimes’.

labels to choose lower salt options and understanding the
relationship between salt and sodium should be consid-
ered for future consumer awareness campaigns targeting
parents/caregivers. It also appears that there may be an
opportunity to raise awareness of why salt in the diet is
of concern. Finally, it may be beneficial to incorporate
educational messages about ways to reduce salt use in
the home, particularly salt use at the table. It is unknown
whether parents/caregivers would be receptive to such
educational messaging; therefore, further investigation to
determine the best methods to disseminate such messages
is required. Thus far, the current consumer awareness

Table 5 Comparison of parents/caregivers and other adults
checking the Health Star Rating for cereals, cheese and
bread

Parents/caregivers of a
child/children <18 years
of age*

OR (95% CI) P value
Checking Health
Star Rating for
Cerealst 1.64 (1.36 to 1.98) <0.001
Cheeset 1.43 (1.17 to 1.75) <0.001
Breadt 1.33 (1.09 to 1.63) 0.004

Bolded values represent significance at p<0.05.

Logistic regression adjusted for age, sex, country of birth,
language spoken, socioeconomic status and weight category.
*Reference group is other adults who do not care for children <18
years of age.

TIncludes ‘usually/sometimes’.

campaign targeting parents, led by the Heart Founda-
tion (Victoria) and VicHealth, has included two phases
focusing on raising salt-related awareness and improving
behaviours® . The messages of this campaign have been
predominantly disseminated via the Heart Foundation
and VicHealth’s websites, social media pages and paid
advertising in search tools.”

CONCLUSION

There is no previous literature assessing differences in salt-
related KABs in parents/caregivers and other adults who do
not care for children <18 years of age. In our study, mean
saltrelated KAB construct scores were similar in parents/
caregivers and other adults. In addition, while the indi-
vidual saltrelated KABs were generally similar between the
two groups, there was some evidence to suggest that certain
saltrelated KABs messages targeted at parents/caregivers
should be different from those targeted at other adults who
do not care for children <18 years of age. It is apparent that
salt remains a second-order concern as parents/caregivers
were less concerned about the amount of salt in food in
relation to fat and sugar in food. Although parents/care-
givers were more likely to report that they were trying to
reduce their salt intake than other adults, it is evident that
they appear to need support as they were more likely to
be adding salt at the table and found sodium information
displayed on food labels difficult to understand. These find-
ings indicate that consumer awareness campaigns targeting
parents/caregivers should include practical guidance to
reduce table salt and resources to assist in interpreting
sodium information on food labels and the relationship of
sodium to salt.

60

Khokhar D, et al. bmjnph 2019;2:51-62. doi:10.1136/bmjnph-2018-000018

"yBuAdoo Aq paloalold 1sanb Aq Zz0z ‘8 YoseA uo jwod g uonuinuy:dny woly papeojumod ‘6T0Z AINC 9T U0 8T0000-8T0Z-Ydulwa/osTT 0T Se paysygnd 1sily :HANCINE


http://nutrition.bmj.com/

BMJ Nutrition, Prevention & Health

Acknowledgements The authors extend their gratitude to the survey respondents
for participating in the study and to the research assistants who contributed to the
data collection at shopping centres.

Contributors DK wrote and refined the manuscript and completed the data
analysis. DK interpreted data with input from CG, CN and CM. CN, CG and BB were
the principal investigators involved in the study design. CG and CN developed the
questionnaire. DK, CN and CG were responsible for data collection. All authors
provided input into the interpretation of data, critically reviewed the manuscript and
approved the final version of the manuscript.

Funding Funding was provided by the Victorian Health Promotion Foundation
(VicHealth), which collaborated with Deakin University to develop the study design.

Competing interests None declared.
Patient consent for publication Not required.

Ethics approval Ethics approval for this study was granted by the Deakin
University Human Ethics Advisory Group (Project No HEAG-H 83_2015).

Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement All data relevant to the study are included in the
article or uploaded as supplementary information.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited, appropriate credit is given, any changes made indicated, and the use
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iD
Durreajam Khokhar http://orcid.org/0000-0002-9433-6060

REFERENCES

1. Mozaffarian D, Fahimi S, Singh GM, et al. Global sodium
consumption and death from cardiovascular causes. N Engl J Med
Overseas Ed 2014;371:624-34.

2. Land M-A, Neal BC, Johnson C, et al. Salt consumption by Australian
adults: a systematic review and meta-analysis. Medical Journal of
Australia 2018;208:75-81.

3. National Health and Medical Research Council. Nutrient reference
values: sodium. Secondary Nutrient Reference Values: Sodium
[Internet], 2017.

4. Australian Bureau of Statistics. Australian Health Survey: Usual
Nutrient Intakes, 2011-12 : Sodium Secondary Australian Health
Survey: Usual Nutrient Intakes, 2011-12 : Sodium [Internet], 2015.
Available: http://www.abs.gov.au/ausstats/abs@.nsf/Lookup/by %
20Subject/4364.0.55.008~2011-12~Main%20Features~Sodium~403

5. FJ H, Li J, Macgregor GA. Effect of longer term modest salt reduction
on blood pressure: cochrane systematic review and meta-analysis of
randomised trials. BMJ 2013;346.

6. Strazzullo P, D'Elia L, Kandala N-B, et al. Salt intake, stroke, and
cardiovascular disease: meta-analysis of prospective studies. BMJ
2009;339:b4567.

7. FJ H, MacGregor GA. A comprehensive review on salt and health
and current experience of worldwide salt reduction programmes. J
Hum Hypertens 2009;23:363-84.

8. Cappuccio FP, Kalaitzidis R, Duneclift S, et al. Unravelling the links
between calcium excretion, salt intake, hypertension, kidney stones
and bone metabolism. J Nephrol 2000;13:169-77.

9. Tsugane S, Salt TS. Salt, salted food intake, and risk of gastric
cancer: epidemiologic evidence. Cancer Sci 2005;96:1-6.

10. He FJ, MacGregor GA. How far should salt intake be reduced?
Hypertension 2003;42:1093-9.

11. Neal B. The effectiveness and costs of population interventions to
reduce salt consumption. Secondary the effectiveness and costs of
population interventions to reduce salt consumption 2007.

12. Webster J, Snowdon W, Moodie M, et al. Cost-effectiveness of
reducing salt intake in the Pacific Islands: protocol for a before and
after intervention study. BMC Public Health 2014;14.

13. Nowson C, Lim K, Grimes C, et al. Dietary salt intake and
discretionary salt use in two general population samples in Australia:
2011 and 2014. Nutrients 2015;7:10501-12.

14. Victorian Health Promotion Foundation. State of salt: the case for
salt reduction in Victoria. Secondary State of Salt: The case for salt
reduction in Victoria [Internet], 2015.

15. Victorian Health Promotion Foundation. The case for salt reduction.
Secondary The case for salt reduction [Internet], 2015. Available:

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

https://www.vichealth.vic.gov.au/media-and-resources/blog/the-
case-for-salt-reduction

FJ H, Brinsden HC, MacGregor GA. Salt reduction in the United
Kingdom: a successful experiment in public health. J Hum Hypertens
2014;28:345-52.

. Wentzel-Viljoen E, Steyn K, Lombard C, et al. Evaluation of a Mass-

Media campaign to increase the awareness of the need to reduce
discretionary salt use in the South African population. Nutrients 2017;9.
Birch L, Savage JS, Ventura A. Influences on the development of
children's eating behaviours: from infancy to adolescence. Can J Diet
Pract Res 2007;68:51-56.

Birch LL, Davison KK. Family environmental factors influencing

the developing behavioral controls of food intake and childhood
overweight. Pediatric Clinics of North America 2001;48:893-907.
Savage JS, Fisher JO, Birch LL. Parental influence on eating behavior:
conception to adolescence. J Law Med Ethics 2007;35:22-34.
Scaglioni S, Salvioni M, Galimberti C. Influence of parental

attitudes in the development of children eating behaviour. Br J Nutr
2008;99:522-S25.

Adamo KB, Brett KE. Parental perceptions and childhood dietary
quality. Matern Child Health J 2014;18:978-95.

Grimes CA, Kelley S-J, Stanley S, et al. Knowledge, attitudes and
behaviours related to dietary salt among adults in the state of
Victoria, Australia 2015. BMC Public Health 2017;17:532-47.
Khokhar D, Nowson C, Margerison C, et al. Knowledge and attitudes
are related to selected Salt-Specific behaviours among Australian
parents. Nutrients 2018;10.

Slater A, Bowen J, Corsini N, et al. Understanding parent concerns
about children’s diet, activity and weight status: an important step
towards effective obesity prevention interventions. Public Health
Nutr. 2010;13:1221-8.

Australian Bureau of Statistics. Census of Population and Housing:
Socio-Economic Indexes for Areas (SEIFA), Australia, 2011
Secondary Census of Population and Housing: Socio-Economic
Indexes for Areas (SEIFA), Australia, 2011 [Internet], 2013.
Available: http://www.abs.gov.au/ausstats/abs@.nsf/mf/2033.0.55.
001

Arcand J, Mendoza J, Qi Y, et al. Results of a national survey
examining Canadians' concern, actions, barriers, and support

for dietary sodium reduction interventions. Canadian Journal of
Cardiology 2013;29:628-31.

Australian Division of World Action on Salt and Health. 2007 survey
of Australian consumer awareness and practices relating to salt
report. Sydney: AWASH, 2007.

Consensus Action on Salt & Health. Consensus Action on Salt

and Health and Your Health- TNS Public Opinion Survey Summary
Report. Secondary Consensus Action on Salt and Health and Your
Health- TNS Public Opinion Survey Summary Report. [Internet],
2010. Available: http://www.actiononsalt.org.uk/Docs/39307.pdf
Food Standards Agency & COlI Communications. Consumer attitudes
to food standards wave 5. London, 2005.

Grimes CA, Riddell LJ, Nowson CA. Consumer knowledge and
attitudes to salt intake and labelled salt information. Appetite
2009;53:189-94.

New Zealand Food Safety Authority. Salt consumer survey.
Secondary Salt consumer survey [Internet], 2011. Available: http://
www.foodsafety.govt.nz/elibrary/industry/salt-survey.pdf

Newson RS, Elmadfa I, Biro G, et al. Barriers for progress in salt
reduction in the general population. An international study. Appetite
2013;71:22-31.

Papadakis S, Pipe AL, Moroz IA, et al. Knowledge, attitudes and
behaviours related to dietary sodium among 35- to 50-year-old
Ontario residents. Canadian Journal of Cardiology 2010;26:e164-9.
Sarmugam R, Worsley A, Flood V. Development and validation of a
salt knowledge questionnaire. Public Health Nutr. 2014;17:1061-8.
World Health Organization. WHO Steps Instrument (Core and
Expanded) v3.1. Secondary WHO Steps Instrument (Core and
Expanded) v3.1 [Internet], 2015. Available: http://www.who.int/chp/
steps/instrument/en/

World Health Organization. BMI classification. Secondary BMI
classification [Internet], 2016. Available: http://apps.who.int/bmi/
index.jsp?introPage=intro_3.html

Laroche HH, Hofer TP, Davis MM. Adult fat intake associated with the
presence of children in households: findings from NHANES Ill. The
Journal of the American Board of Family Medicine 2007;20:9-15.
Australian Division of World Action on Salt and Health. 2008 consumer
survey on parents' attitudes to salt and children. Canberra: AWASH,
2008.

Borra ST, Bouchoux A. Effects of science and the media

on consumer perceptions about dietary sugars. J Nutr
2009;139:1214S-8.

Khokhar D, et al. bmjnph 2019;2:51-62. doi:10.1136/bmjnph-2018-000018

61

"ybuAdoo Aq paroslold 1sanb Aq zz0z ‘8 yore uo jwodfwg uoninuy//:diny wolj papeojumoq ‘6T0Z AINC 9T U0 8T0000-8T0Z-ydulwag/oeTT 0T Se paysiignd 1si1) :HANCING


http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0002-9433-6060
http://dx.doi.org/10.1056/NEJMoa1304127
http://dx.doi.org/10.1056/NEJMoa1304127
http://dx.doi.org/10.5694/mja17.00394
http://dx.doi.org/10.5694/mja17.00394
http://www.abs.gov.au/ausstats/abs@.nsf/Lookup/by%20Subject/4364.0.55.008~2011-12~Main%20Features~Sodium~403
http://www.abs.gov.au/ausstats/abs@.nsf/Lookup/by%20Subject/4364.0.55.008~2011-12~Main%20Features~Sodium~403
http://dx.doi.org/10.1136/bmj.b4567
http://www.ncbi.nlm.nih.gov/pubmed/10928292
http://dx.doi.org/10.1111/j.1349-7006.2005.00006.x
http://dx.doi.org/10.1161/01.HYP.0000102864.05174.E8
http://dx.doi.org/10.1186/1471-2458-14-107
http://dx.doi.org/10.3390/nu7125545
https://www.vichealth.vic.gov.au/media-and-resources/blog/the-case-for-salt-reduction
https://www.vichealth.vic.gov.au/media-and-resources/blog/the-case-for-salt-reduction
http://dx.doi.org/10.3390/nu9111238
http://dx.doi.org/10.1016/S0031-3955(05)70347-3
http://dx.doi.org/10.1111/j.1748-720X.2007.00111.x
http://dx.doi.org/10.1017/S0007114508892471
http://dx.doi.org/10.1007/s10995-013-1326-6
http://dx.doi.org/10.1186/s12889-017-4451-0
http://dx.doi.org/10.3390/nu10060720
http://dx.doi.org/10.1017/S1368980009992096
http://dx.doi.org/10.1017/S1368980009992096
http://www.abs.gov.au/ausstats/abs@.nsf/mf/2033.0.55.001
http://www.abs.gov.au/ausstats/abs@.nsf/mf/2033.0.55.001
http://dx.doi.org/10.1016/j.cjca.2013.01.018
http://dx.doi.org/10.1016/j.cjca.2013.01.018
http://www.actiononsalt.org.uk/Docs/39307.pdf
http://dx.doi.org/10.1016/j.appet.2009.06.007
http://www.foodsafety.govt.nz/elibrary/industry/salt-survey.pdf
http://www.foodsafety.govt.nz/elibrary/industry/salt-survey.pdf
http://dx.doi.org/10.1016/j.appet.2013.07.003
http://dx.doi.org/10.1016/S0828-282X(10)70384-6
http://dx.doi.org/10.1017/S1368980013000517
http://www.who.int/chp/steps/instrument/en/
http://www.who.int/chp/steps/instrument/en/
http://apps.who.int/bmi/index.jsp?introPage=intro_3.html
http://apps.who.int/bmi/index.jsp?introPage=intro_3.html
http://dx.doi.org/10.3122/jabfm.2007.01.060085
http://dx.doi.org/10.3122/jabfm.2007.01.060085
http://dx.doi.org/10.3945/jn.108.097915
http://nutrition.bmj.com/

I

BMJ Nutrition, Prevention & Health

41. Kininmonth AR, Jamil N, Aimatrouk N, et al. Quality assessment of 46. FSANZ. Australia New Zealand food standards code. Secondary
nutrition coverage in the media: a 6-week survey of five popular UK Australia New Zealand food standards code, 2007a.
newspapers. BMJ Open 2017;7:€014633. 47. Cowburn G, Stockley L. Consumer understanding and use

42. Claro RM, Linders H, Ricardo CZ, et al. Consumer attitudes, of nutrition labelling: a systematic review. Public Health Nutr.
knowledge, and behavior related to salt consumption in 2005;8:21-8.
sentlr_1el .countrles of the Americas. Rev Panam Salud Publica 48. Nasreddine L, Akl C, Al-Shaar L, et al. Consumer knowledge,
2012’32'265_.73' attitudes and salt-related behavior in the Middle-East: the case of

43. Webster JL, Li N, Dunford EK, et al. Consumer awareness and self- Lebanon. Nutrients 2014:6:5079-102
reported behaviours related to salt consumption in Australia. Asia ) . L )

Pac J Clin Nutr 2010:19:550—4. 49. The Heart Foundation (Victoria). Unpgck the Salt. Secondary

44. Wyllie AMR, Brown R. Salt consumer survey. Wellington: Ministry of Unpack the Salt [Internet], 2018. Available: https://unpackthesalt.
Agriculture and Forestry, 2011. com.au/

45. Marakis G, Tsigarida E, Mila S, et al. Knowledge, attitudes and 50. Trieu K, Jan S, Woodward M, et al. Protocol for the process
behaviour of Greek adults towards salt consumption: a Hellenic food evaluation of a complex, statewide intervention to reduce salt intake
authority project. Public Health Nutr. 2014;17:1877-93. in Victoria, Australia. Nutrients 2018;10.

62 Khokhar D, et al. bmjnph 2019;2:51-62. doi:10.1136/bmjnph-2018-000018

"ybuAdoo Aq paroslold 1sanb Aq zz0z ‘8 yore uo jwodfwg uoninuy//:diny wolj papeojumoq ‘6T0Z AINC 9T U0 8T0000-8T0Z-ydulwag/oeTT 0T Se paysiignd 1si1) :HANCING


http://dx.doi.org/10.1136/bmjopen-2016-014633
http://dx.doi.org/10.1590/S1020-49892012001000004
http://dx.doi.org/10.1017/S1368980013002255
http://dx.doi.org/10.1079/PHN2004666
http://dx.doi.org/10.3390/nu6115079
https://unpackthesalt.com.au/
https://unpackthesalt.com.au/
http://dx.doi.org/10.3390/nu10080998
http://nutrition.bmj.com/

	Comparison of salt-­related knowledge, attitudes and behaviours between parents and caregivers of children under 18 years of age and other adults who do not care for children under 18 years of age in Victoria, Australia
	Abstract
	﻿Introduction﻿﻿﻿
	Methodology
	Study design and participant recruitment
	Shopping centre recruitment and data collection
	Facebook advertisement campaign
	GMI consumer research panel
	Survey instrument
	Demographic characteristics
	Knowledge related to salt intake
	Scoring for knowledge questions
	Attitudes related to salt intake
	Scoring for attitude questions
	Behaviours related to salt intake
	Scoring for behaviour questions
	Data analysis

	Results
	Demographic characteristics
	Knowledge
	Attitudes
	Behaviours

	Discussion
	Limitations
	Future directions

	Conclusion
	References


