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Abstract

Background: Better diet quality has been associated with less weight gain over time. However, few studies have
examined the role of diet quality during weight loss. This study aimed to compare changes in diet quality in
overweight/obese adults during a weight loss intervention, and determine whether an association between
diet quality score and weight loss exists.

Methods: Overweight or obese (BMI 25-40 kg/m2) adults, aged 18–60 years, were recruited from the Hunter
Region of NSW, Australia and randomized to one of three groups: a standard online weight loss program (n = 94);
an enhanced version of this online program that provided additional personalized feedback and reminders (n = 98);
or a wait-list control group (n = 97). Diet quality was calculated using the Australian Recommended Food Score
(ARFS) with dietary data from the Australian Eating Survey (AES) Food Frequency Questionnaire at baseline and 12-weeks.

Results: The basic and enhanced groups lost significantly more weight than the control group after 12 weeks
(basic −2.2 ± 3.4 kg, enhanced −3.0 ± 4.0 kg, control 0.4 ± 2.4 kg, P < 0.001) with no difference between the basic and
enhanced groups. The mean change in ARFS in the enhanced group (2.2 ± 5.7) was significantly higher (P = 0.03) than
the control group. There were no significant differences in change in ARFS between the enhanced and basic, or basic
and control groups. The ARFS and the fruit, meat, wholegrain, dairy and water sub-scale scores at 12 weeks were
significantly associated with greater weight loss (P < 0.05).

Conclusions: Diet quality improved significantly in the enhanced group compared to controls following 12-weeks
intervention. Furthermore, higher diet quality was associated with greater weight loss.

Trial Registration: ACTRN12610000197033.

Keywords: Diet quality, Index, Score, Weight loss, Intervention
Background
Obesity is a major public health problem that has reached
epidemic proportions worldwide [1]. In Australia, the
prevalence of overweight and obesity has dramatically
increased over the past two decades [2]. In the 2011–12
National Health Survey, 70% of adult men and 56% of
adult women were assessed as being overweight or obese
[3]. Excess body weight increases chronic disease risk, in-
cluding type 2 diabetes, gall bladder disease, heart disease
and some cancers, such as cancer of the kidney, colon,
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and breast [4]. As a result, the prevention of excess weight
gain has become a national health priority in Australia
[2]. Achieving a modest weight loss of 5% of initial body
weight is associated with important health benefits [5],
including prevention or improved control of type 2 diabetes
[6-9], reduced cardiovascular disease risk (CVD) [6,10] and
improvements in other existing health conditions [5],
including kidney disease [11] and sleep apnea [12].
Diet quality may influence the development of over-

weight and obesity. Diet quality refers to the nutritional
adequacy of a diet [13], measured by evaluating how
closely food patterns align with national dietary guidelines
and how varied healthy food choices are within core
nutrient-dense food groups [14]. A recent systematic
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review of prospective cohort studies found a strong asso-
ciation between poor diet quality and greater weight gain
[15] in both men and women. For example, in a cohort of
2,245 adult men and women, those who achieved a lower
Diet Quality Index gained more weight over eight years
compared to those with higher scores [16]. In addition,
several studies have found that higher diet quality is in-
versely related to chronic disease risk, all-cause mortality
and cause-specific mortality [17,18], including CVD and
cancer risk.
The role that modifying diet quality plays in assisting

overweight and obese individuals to lose weight and
maintain weight loss is less clear. To our knowledge,
only one previous randomized controlled trial (RCT) has
evaluated diet quality changes during a weight loss inter-
vention [19]. The study used the Healthy Eating Index-
2005 (HEI-2005) and found the diet quality of women
(n = 66) significantly improved (HEI-2005 score 53.9 vs.
57.4, P = 0.002) from baseline to post-intervention after a
16-week behavioral weight loss program. Furthermore,
participants with a weight loss of ≥5% had a significantly
greater improvement in their diet quality score compared
to those with <5% weight loss [19]. This study was a sec-
ondary analysis of an RCT with participants randomized to
one of two behavioral weight loss programs. The authors
did not compare diet quality between the two groups. Data
from both groups were combined for the analysis as no sig-
nificant difference in weight loss was demonstrated be-
tween the two treatment groups. Consequently, it is not
known whether a weight loss intervention improves the
quality of dietary intake relative to controls, nor if different
approaches to delivery of weight loss interventions
influence diet quality.
The primary aim of this study was to compare changes

in diet quality, assessed using the Australian Recom-
mended Food Score (ARFS) [15], in overweight and
obese adults randomized to a basic or enhanced version
of a commercial web-based weight loss program or a
wait-list control group for 12 weeks. The secondary aim
was to determine whether there was an association be-
tween the extent of weight loss and diet quality at 12 weeks.
It was hypothesized that diet quality would improve during
the weight loss program in intervention participants and
that a higher diet quality score at 12 weeks would be
associated with a greater percentage weight loss. We
also hypothesized that the enhanced intervention group
receiving specific feedback on dietary intake would have
greater improvements in diet quality compared to the
basic intervention and control groups.

Methods
Study design and participants
The prospective RCT recruited overweight and obese
adults (n = 309) from the Hunter Region of New South
Wales (NSW), Australia, from October to December
2009 [16]. Participants were randomized to one of three
groups for 12 weeks: a wait-list control, or a basic or en-
hanced web-based weight loss intervention [13,14,16].
Inclusion criteria included: aged 18 to 60 years, body
mass index (BMI) 25 to 40 kg/m2, had agreed not to par-
ticipate in other weight loss programs, had passed a
health-screening questionnaire [17], were available for in-
person assessments and had access to a computer with
email and Internet services. Participants were excluded if
they were currently pregnant or trying to conceive, had
major medical problems or orthopedic problems, had
lost ≥4.5 kg in the previous six months or were taking
medications that may affect or be affected by weight loss
[14,16]. The detailed methods have been published
elsewhere [16]. The University of Newcastle’s Human
Research Ethics Committee approved the study protocol
(reference number H-2009-0245) and all participants
provided written informed consent [16].

Interventions
The wait-list control group were not given access to the
study website, were asked to maintain their usual dietary
intake and physical activity habits and refrain from par-
ticipating in any other weight loss program during the
12-weeks [16]. Participants in the basic and enhanced
intervention groups received free access to the study
website, a commercial web-based weight loss program
(www.biggestloserclub.com.au) provided by SP Health
Co Pty Ltd. The key features of the basic and enhanced
programs are detailed elsewhere [16]. Conceptually, the
weight loss intervention model was based on social cog-
nitive theory [18], targeting self-efficacy, goal setting and
self-monitoring of weight, dietary intake and physical
activity levels.

Measures
All measurements from the primary study are detailed
elsewhere [16]. Assessors were blinded to participant
group allocation. Participant assessments occurred at
baseline and at 12-weeks at the University of Newcastle,
NSW, Australia. Baseline socio-demographic data were
collected by questionnaire. Height was measured using
the stretch stature method on a Harpenden portable
stadiometer (Holtain Limited, Dyfed, Britain), weight was
measured on a digital scale to 0.01 kg (CH-150kp, A&D
Mercury Pty Ltd, Australia) and BMI was calculated from
height and weight [16].

Assessment of dietary intake
Dietary intake was assessed using the Australian Eating
Survey (AES) administered at baseline and 12 weeks.
The AES is a 120-item semi-quantitative food frequency
questionnaire (FFQ) and has demonstrated acceptable
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Table 1 Baseline demographic characteristics of
overweight/obese adults (n = 289) randomized in a
commercial web-based weight loss interventiona

Control
n = 97

Basic
n = 94

Enhanced
n = 98

Characteristic Mean ± Standard Deviation

Age (years) 41.4 ± 9.3 41.8 ± 11.1 41.6 ± 10.3

Weight (kg) 93.8 ± 13.9 95.3 ± 15.2 93.5 ± 14.5

BMI (kg/m2)b 32.2 ± 3.9 32.4 ± 3.6 32.4 ± 4.3

Height (m) 1.7 ± 0.1 1.7 ± 0.1 1.7 ± 0.1

N (%)c

Gender (Women) 56 (57.7) 55 (58.5) 58 (59.2)

Born in Australia 86 (88.7) 86 (91.5) 91 (92.9)

Education level

< University degree 60 (61.9) 61 (64.9) 67 (68.4)

≥ University degree 37 (38.1) 33 (35.1) 31 (31.6)

WHId

< $1500 29 (29.9) 31 (33.0) 24 (24.5)

≥ $1500 64 (66.0) 56 (59.6) 68 (69.4)

Did not know/answer 3 (3.1) 3 (3.2) 3 (3.1)
aNo significant difference between groups at baseline.
bBMI = Body Mass Index.
cN (%) Column number of subjects and percentage within
demographic category.
dWHI =Weekly Household Income.
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reliability and relative validity for ranking nutrient
intakes in Australian adults [14,19]. Participants self-
reported the frequency of food consumption for the
previous 6 months at baseline and for the previous
12 weeks at follow-up. Frequency options for most items
ranged from ‘Never’ to ‘4 or more times per day’ for food
items and ‘7 or more glasses per day’ for beverages, but
varied depending on the item. Nineteen questions relate
to the intake of vegetables and 11 items to fruit, with a
separate section for seasonal fruit.
The completed AES FFQs were scanned and nutrient

intakes computed using FoodWorks (Version 3.02.581)
utilizing the Australian food composition database, AusNut
1999 (All Foods) Revision 14 (Australian Government
Publishing Service, Canberra) to generate individual mean
daily macro- and micronutrient intakes [19].

The Australian Recommended Food Score (ARFS)
Baseline and 12-week diet quality scores (ARFS) were
calculated. The ARFS is a validated measure of diet qual-
ity derived from the AES FFQ [19] and is described in
detail elsewhere [15,20]. The ARFS focuses on dietary
variety within nutrient-dense, core food groups. The score
is calculated based on items listed in the AES FFQ con-
sistent with national recommendations in the Australian
Dietary Guidelines [21] and the core foods within the
Australian Guide to Healthy Eating [22]. The ARFS score
ranges from zero to 73, with eight subscales; Vegetable
(0–21), Fruit (0–12), Meat (0–7), Vegetarian Alternatives
(0–6), Wholegrain (0–13), Dairy (0–11), Water (0–1) and
Condiments (0–2). Most foods within the sub-scales are
given one point for a consumption frequency ≥ once per
week. A higher total score indicates greater dietary variety
within food groups and therefore alignment with national
dietary recommendations.

Statistical analysis
Baseline AES FFQs were completed by 98% of study par-
ticipants (n = 304). Of these, n = 15 were excluded from
the analysis due to missing baseline ARFS values, leaving
a total of n = 289 participants with complete dietary in-
take data at baseline. Shapiro Wilks Goodness of Fit
tests were conducted to assess for normality. Descriptive
statistics (mean [standard deviation (SD)] for continuous
variables and percentages for categorical variables) were
used to describe participants’ characteristics at enrolment.
Differences between groups at baseline were tested using
analysis of variance (ANOVA) for continuous variables
and Pearson’s chi-squared test for categorical variables.
Intention-to-treat analysis (ITT), using baseline obser-

vations carried forward (BOCF), was used for those lost
to follow-up (n = 47) or with missing ARFS values at
12-weeks (n = 22). ANOVA was used to test for changes
in diet quality within groups and changes in diet quality
between groups. Post hoc analysis was performed using
Tukey-Kramar HSD or Fishers Exact method to test
the difference between groups. Paired t-tests were used
to analyze differences within groups, from baseline to
12-weeks. Results are described as means and standard
deviations (mean ± SD). Separate multiple linear regres-
sion models were used to assess the relationship between
diet quality scores (ARFS and individual subscales) at
12 weeks and percentage weight loss. Each model was
adjusted for total energy intake at 12 weeks, age, gender,
education and weekly household income. Data were con-
sidered statistically significant when P value <0.05. Data
were analyzed using JMP software® (v. 9.0.0, 2010, SAS
Institute Inc. Cary, NC).

Results
Participant characteristics
There were no significant differences in participant charac-
teristics between groups at baseline (Table 1). Participants
(n = 289) were predominantly women (58.5%), Australian
born (91%), had not attained a university degree (65.1%),
had a weekly household income level of at least $1500
(70.9%) and a mean age of 41.6 ± 10.2 years (Table 1).

ARFS at baseline
The baseline ARFS and subscales, and daily energy and
macronutrient intake, are reported by group in Table 2.



Table 2 Baseline and 12-week change in weight, energy, macronutrient, and diet quality scores in overweight/obese
adults (n = 289)

Baselinea Change from Baseline Difference between groups
for change from BaselineControl Basic Enhanced Control Basic Enhanced

Variable Mean ± Standard Deviation P Value

Weight (kg) 93.8 ± 13.9 95.3 ± 15.2 93.5 ± 13.5 0.4 ± 2.4 −2.2 ± 3.4# −3.0 ± 4.0# <0.001

Weight (%) 0.4 ± 2.5 −2.3 ± 3.6# −3.3 ± 4.3# <0.001

BMI (kg/m2)b 32.2 ± 3.9 32.4 ± 3.6 32.4 ± 4.30 0.1 ± 0.1 −0.7 ± 0.1# −1.0 ± 0.1# <0.001

Energy (kJ/day) 10,409 ± 3,287 9,982 ± 3,201 10,260 ± 3,288 −865.4 ± 2,260 −1,032 ± 2,519 −1,367 ± 2,204 0.31

Protein (%) 18.2 ± 3.2 18.7 ± 3.30 18.5 ± 3.30 1.0 ± 2.5 1.1 ± 2.7 1.4 ± 2.7 0.56

CHO (%)c 46.2 ± 6.7 45.2 ± 6.50 46.1 ± 7.80 −1.0 ± 4.7 −0.5 ± 4.0 −0.6 ± 4.7 0.74

Fat (%) 31.3 ± 5.0 31.3 ± 5.30 32.0 ± 5.50 −0.2 ± 4.0 −0.6 ± 0.4 −1.4 ± 4.6 0.12

Sat Fat (%)d 13.4 ± 2.7 13.4 ± 2.80 13.9 ± 2.70 −0.4 ± 2.1 −0.6 ± 2.3 −1.1 ± 2.6 0.17

Fiber (g/day) 27.7 ± 9.0 27.7 ± 8.70 28.7 ± 9.60 −2.0 ± 6.5 −0.6 ± 7.3 −1.1 ± 6.3 0.34

Total ARFSe 32.6 ± 9.0 33.9 ± 10.3 33.8 ± 9.90 0.1 ± 6.6 0.2 ± 5.5 2.2 ± 5.7# <0.05

Vegetable 12.7 ± 4.5 12.8 ± 4.60 12.9 ± 4.30 −0.2 ± 3.7 0.0 ± 2.4 0.5 ± 2.7 0.26

Fruit 4.8 ± 2.9 5.0 ± 3.2 5.1 ± 3.1 −0.1 ± 2.2 0.1 ± 1.8 0.6 ± 2.4 0.08

Meat 2.7 ± 1.4 2.7 ± 1.3 2.7 ± 2.7 0.3 ± 1.2 0.2 ± 1.1 0.5 ± 1.1 0.31

Vegetarian Altf 1.7 ± 1.2 1.8 ± 1.3 1.7 ± 1.2 −0.1 ± 1.1 0.0 ± 0.9 0.0 ± 1.0 0.88

Wholegrain 5.1 ± 2.1 5.2 ± 2.0 5.1 ± 2.0 −0.1 ± 1.7 0.0 ± 1.4 0.3 ± 1.4 0.09

Dairy 4.1 ± 1.7 4.6 ± 2.0 4.6 ± 1.7 0.1 ± 1.5 −0.1 ± 1.5 0.2 ± 1.4 0.26

Water 0.4 ± 0.5 0.5 ± 0.5 0.5 ± 0.5 0.1 ± 0.4 0.1 ± 0.4 0.2 ± 0.5 0.61

Condiments 1.0 ± 0.7 1.3 ± 0.8 1.2 ± 0.8 0.0 ± 0.7 −0.1 ± 0.6 −0.1 ± 0.7 0.26
aNo significant difference among groups at baseline.
bBMI = Body Mass Index.
cCHO = Carbohydrate.
dSat Fat = Saturated Fat.
eARFS = Australian Recommended Food Score.
fVegetarian Alt = Vegetarian Alternatives.
#Statistically significant from the change in the control group.

O’Brien et al. Nutrition Journal 2014, 13:82 Page 4 of 8
http://www.nutritionj.com/content/13/1/82
Energy and macronutrient intake at baseline did not dif-
fer between study groups. Also, no significant differences
were found between the study groups for ARFS or any
subscales. The mean ARFS for all participants at baseline
was 33.4 ± 9.7 (range 3 to 56) out of a maximum pos-
sible score of 73. Only 3.8% (n = 11) achieved an ARFS
score ≥50, with 28% (n = 81) obtaining a score ≥40.

Differences in ARFS change from baseline to 12 weeks
between groups
The enhanced and basic groups (−3.0 ± 4.0 kg or −3.3%
and −2.2 ± 3.4 kg or −2.3%, respectively) lost significantly
more weight than the control group (0.4 ± 2.4 kg or 0.4%
P < 0.001) with no difference between the enhanced and
basic groups (Table 2). There were no statistically signifi-
cant differences between the study groups in change in
total energy intake, protein, carbohydrate, fat or satu-
rated fat as a percentage of total energy, or fiber intake
(Table 2). The mean change in ARFS in the enhanced
group (2.2 ± 5.7) was significantly greater (P = 0.03) than
the control group whereas there was no difference
between the basic and control groups. Change from
baseline was not significantly different between the study
groups for the ARFS subscales (Table 2).

Within group changes in ARFS from baseline to 12 weeks
Aspects of diet quality improved within each study
group from baseline to 12 weeks (Table 3). The ARFS
(t(3.9), P < 0.001), and the fruit (t(2.4), P = 0.02), meat
(t(4.3) P < 0.001), wholegrain (t(2.3), P = 0.02), and water
(t(3.9), P < 0.001) subscales improved significantly from
baseline in the enhanced group. The total ARFS did not
change significantly in the basic or control group, but the
meat (t(2.0) and t(2.5), <0.05) and water (t(3.3) and t(2.8),
P ≤ 0.01) subscales increased significantly.

Relationship between diet quality score and weight loss
at 12 weeks
The results of the multiple linear regression models are
shown in Table 4. In the total sample (n = 289), improve-
ments in the ARFS and the fruit, meat, wholegrain, dairy
and water subscale scores at 12 weeks were significantly



Table 3 Paired t-test results for change in diet quality
scores from baseline to 12-weeks within study groups of
overweight/obese adults (n = 289) randomized to a
wait-list control, basic or enhanced version of a commercial
web-based weight loss intervention

Control n = 97 Basic n = 94 Enhanced n = 98

Variable Mean t-ratio Mean t-ratio Mean t-ratio

Total ARFSa 0.06 0.09 0.23 0.41 2.21 3.88***

Vegetable −0.22 −0.57 0.03 0.13 0.48 1.75

Fruit −0.09 −0.41 0.13 0.68 0.58 2.45*

Meat 0.29 2.46* 0.23 1.99* 0.47 4.32***

Vegetarian Altb −0.06 −0.54 −0.01 −0.11 0.01 0.10

Wholegrain −0.11 −0.65 0.03 0.22 0.34 2.30*

Dairy 0.12 0.82 −0.11 −0.68 0.23 1.69

Water 0.12 2.77** 0.14 3.32** 0.18 3.94***

Condiments 0.01 0.15 −0.15 −2.46* −0.06 −0.86
aARFS = Australian Recommended Food Score.
bVegetarian Alt = Vegetarian Alternatives.
*Statistically significantly difference in baseline and 12-week value within
groups P < 0.05.
**Statistically significantly difference in baseline and 12-week value within
groups P < 0.01.
***Statistically significantly difference in baseline and 12-week value within
groups P < 0.001.
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associated with greater percentage weight loss. Further,
we can estimate that weight loss increased by an average
0.1% when the ARFS increased by one point.

Discussion
The primary aim of this study was to compare changes in
diet quality in an online RCT with two online treatment
arms of varying intensity during a 12-week web-based
Table 4 The relationship between diet quality score and
percentage weight loss of overweight/obese adults
(n = 289)

Variable βa SEb 95% CIc rd P Value

Total ARFSe 0.10 0.03 0.044, 0.152 0.22 <0.001

Vegetable 0.11 0.06 −0.003, 0.221 0.12 0.06

Fruit 0.18 0.09 0.013, 0.352 0.13 0.04

Meat 0.66 0.18 0.308, 1.013 0.22 <0.001

Vegetarian Altf 0.17 0.20 −0.232, 0.569 0.05 0.41

Wholegrain 0.43 0.13 0.167, 0.691 0.20 0.001

Dairy 0.29 0.14 0.020, 0.566 0.13 0.04

Water 1.69 0.48 0.743, 2.643 0.21 <0.001

Condiments −0.24 0.32 −0.872, 0.399 −0.05 0.47

Dependent Variable: Percentage Weight loss.
Models were adjusted for confounders: total energy intake at 12-weeks, age,
gender, education and weekly household income.
aβ = Regression coefficient.
bSE = Standard Error.
cCI = Confidence Interval.
dr = Partial Correlation coefficient.
eARFS = Australian Recommended Food Score.
fVegetarian Alt = Vegetarian Alternatives.
weight loss program. A secondary aim was to determine
whether there was an association between diet quality
score at 12 weeks and percentage weight loss. The change
in overall diet quality in the enhanced group was signifi-
cantly greater than the control group. However, there
were no significant differences between the enhanced and
basic, or basic and control groups. Importantly, improve-
ments in diet quality scores were associated with a greater
percentage weight loss, regardless of treatment group.
No significant differences were found in change in

ARFS subscales from baseline to 12 weeks between study
groups, however two ARFS subscales improved signifi-
cantly within all study groups over this time. Improve-
ments in the fruit, meat, wholegrain and water subscales
were seen in the enhanced group, while the meat and
water subscales improved in both the basic and control
groups. There was no improvement in the vegetable sub-
scale. It was hypothesized that improvements in diet qual-
ity in the enhanced group would be due to the increased
variety in fruit and vegetables, as a result of the additional
feedback the group received regarding consumption of
these foods. Similar results were found in Webber & Lee’s
(2011) study, where the increase in fruit score was signifi-
cant (P < 0.05) and the increase in vegetable score was not
[23]. A study by Booth et al. (2008) suggested that differ-
ent food types might have different adjustment periods.
For example, improvement in fruit intake can be achieved
fairly quickly, compared to an increase in vegetable intake
which may require a longer time period to achieve [24].
This suggests that vegetable intake may be more difficult
to improve in a 12-week study. Additional strategies other
than feedback may be required to improve the variety of
vegetable intake.
The present study found that higher diet quality scores

at 12 weeks were associated with greater percentage
weight loss (as diet quality scores increased, percentage
weight loss increased). This is important, as previous
studies examining the relationship between diet quality
and weight change have primarily focused on weight
gain [25-27]. Also, a focus on improvement in diet qual-
ity can be incorporated within dietary intervention goals.
Our findings are consistent with the study by Webber &
Lee (2011), which found that participants with a weight
loss of ≥5% had a significantly greater improvement
in diet quality score compared to those with <5% weight
loss [23].
From the current study findings, weight loss increased

by an average of 1% of body weight when the ARFS
increased by ten points (or 0.1% for each one point
increase). In simplified terms, an increase of one ARFS
point equates to consuming one new/different food at
least once per week. Also we demonstrated for some
ARFS sub-scales (e.g. meat, wholegrain and water) that a
one-point increase in score increased weight loss (0.7%
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meat, 0.4% wholegrain and 1.7% water). At a population
level, a 0.1% decrease in weight may be important. We
have demonstrated that an enhanced web-based weight
loss intervention can significantly improve diet quality
(i.e. mean increase in ARFS of 2.2 in 12 weeks).
Therefore, further investigation of dietary and/or weight
loss interventions that can be implemented at the popula-
tion level to improve diet quality are warranted.
Analysis of the association between ARFS subscales

at 12-weeks and percentage weight loss found several
significant positive associations, including fruit, meat,
wholegrain, dairy and water subscales. This suggests that
as participants consumed a greater variety of foods from
within the fruit, meat, wholegrain, dairy or water sub-
scales on a regular basis (i.e. ≥ once per week) the amount
of weight loss increases, independent to their total energy
intake. For example, they may have increased their intake
of breakfast cereals, oats, rice, wholegrain bread, noodles
or pasta to ≥ once per week each to increase their score in
the wholegrain subscale. Several studies have found higher
intakes of these foods are associated with weight loss
[28-39]. However, these studies usually measure quantity
rather than variety of consumption. Studies found that
higher intakes of fruit, protein and high-fiber breads
and cereals were associated with greater weight loss
[28-30,39]. Higher intakes of fruit and wholegrain were
also shown to be a significant predictor of weight loss
[31,32]. Several studies suggest there is an association
between higher dairy intake and greater weight loss
[33-35,38], however some studies are inconclusive [35,40]
and others have found that high intakes of dairy to lead to
weight gain [41,42]. Studies have also shown that increas-
ing water consumption during weight loss interventions
can lead to greater weight loss [43,44]. Therefore, it may
be effective to focus on these particular food groups dur-
ing weight loss interventions to facilitate greater weight
loss. Further studies examining the association between
these food groups, in the context of diet quality and
weight loss during weight loss interventions are needed to
support these findings. Consumption of a wide variety of
nutrient-dense foods, thereby improving diet quality, may
lead to greater weight loss. Using a brief tool such as the
ARFS to measure diet quality would carry a lower re-
spondent burden than completing an FFQ. Diet quality
tools only include foods that are consistent with national
dietary guidelines, so have a smaller number of items than
an FFQ, and fewer frequency categories [15].
A limitation of this study is the use of a self-reported

tool to assess dietary intake. There is also potential bias
from the training effect of the FFQ and under-reporting,
common among overweight and obese individuals [45,46].
In addition, participation in the intervention may have in-
fluenced dietary recall, making participants more aware of
their eating patterns. Another limitation is the potential
low sensitivity for scoring given that having a recom-
mended food once per week adds one point to the total
score in the same way as having the same food three or
more times per week [15]. Moreover, the ARFS does
not reflect energy-dense nutrient-poor foods. However,
the FFQ and the ARFS are both validated reliable tools to
assess dietary intakes in Australian adults [19].
Another limitation is in respect to generalizability. The

study sample included a higher proportion of high-
income earners (those with a weekly household in-
come > AUS$1500 were regarded as having ‘high incomes’
at baseline [47]), university educated individuals, and those
born in Australia, compared to the Australian population.
Therefore, the results may not be applicable to other ethnic
groups and those of lower-socioeconomic status. However,
the study recruited almost equal proportions of male and
females, which is unique, as the majority of weight loss
trials recruit predominantly females [48]. Also, this was a
secondary analysis of an RCT powered to detect dif-
ferences in BMI change between groups. Therefore, the
magnitude and significance of the difference between
the groups of the measures in this analysis may have
been limited by the sample size. Consequently, additional
investigation is required with a larger sample size, pow-
ered to detect a significant difference in diet quality. The
main strength of the study is that this is only the second
study to explore changes in diet quality as a result of
participating in a weight loss intervention. Additional
strengths include the RCT design and use of ITT analysis
using BOCF.
Conclusions
Significant improvements in diet quality were detected
in the enhanced intervention group, from baseline to
12 weeks, compared to control. In addition, higher diet
quality scores at 12 weeks were associated with greater per-
centage weight loss. However, despite improvements, diet
quality scores remained low in the enhanced group. This
study highlights the importance of addressing diet quality
in weight loss interventions and that a brief diet tool can
be applied to measure diet quality as part of a weight loss
intervention. The scoring method of a diet quality index
suggests it is a simple tool to evaluate diet in the context of
weight loss and identify areas for improvement.
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