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Abstract

The present study aimed to determine the ability of two diet quality scores to predict the incidence of type 2 diabetes in women. The study

population comprised a nationally representative sample of 8370 Australian middle-aged (45–50 years) women participating in the ALSWH

(Australian Longitudinal Study on Women’s Health), who were free of diabetes and completed FFQ at baseline. The associations between

the Australian Recommended Food Score (ARFS) and Dietary Guideline Index (DGI) with type 2 diabetes risk were assessed using multiple

logistic regression models, adjusting for sociodemographic characteristics, lifestyle factors and energy intake. During 6 years of follow-up,

311 incident cases of type 2 diabetes were reported. The DGI score was inversely associated with type 2 diabetes risk (OR comparing

the highest with the lowest quintile of DGI was 0·51; 95 % CI 0·35, 0·76; P for trend¼0·01). There was no statistically significant association

between the ARFS and type 2 diabetes risk (OR comparing the highest with the lowest quintile of ARFS was 0·99; 95 % CI 0·68, 1·43; P for

trend¼0·42). The results of the present prospective study indicate that the DGI score, which assesses compliance with established dietary

guidelines, is predictive of type 2 diabetes risk in Australian women. The risk of type 2 diabetes among women in the highest quintile of

DGI was approximately 50 % lower than that in women in the lowest quintile. The ARFS was not significantly predictive of type 2 diabetes.
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The prevalence of diabetes poses a substantial health problem

worldwide, with 285 million adults being affected in 2010

and an expected increase to 439 million adults being reported

to occur by 2030(1). In Australia, the prevalence of diabetes,

mostly type 2 diabetes, among adults (aged 20–79 years) is

7·2 % and is expected to increase to 8·4 % by 2030(1). The

beneficial effects of modifying lifestyle factors such as diet

have been reported to reduce the incidence of disease(2,3).

Dietary patterns have become a common tool for examining

the association between diet and health as they consider the

influence of diet as a whole and thus may provide insights

beyond the role of nutrients and single foods. Associations

between dietary patterns and type 2 diabetes risk have been

frequently observed and recently reviewed(4).

Diet quality scores have been used to describe dietary

patterns in free-living populations, with burgeoning interest

in quantifying the associated risk of some health outcomes,

including type 2 diabetes. Methods for assessing diet quality

are, however, evolving, particularly in terms of assessing

the quality and variety of foods in the overall diet. Prospec-

tive cohort studies conducted in the USA have shown that

high-quality diets are substantially associated with a lower

incidence of type 2 diabetes(5,6).

At least two different dietary indices, based on the Dietary

Guidelines for Australian Adults(7) and the Australian Guide

to Healthy Eating(8), have been developed to assess adherence

to national dietary recommendations and optimal eating

patterns in Australia. The first is the Dietary Guideline Index

(DGI)(9), which uses an approach similar to those of the US

dietary indices(10,11). The DGI has been shown to be signifi-

cantly associated with lower systolic and diastolic blood press-

ure among men, lower fasting plasma glucose concentrations
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among men and women, and lower systolic blood pressure

and fasting plasma insulin and 2 h plasma glucose concen-

trations and greater insulin sensitivity among women. Diet

quality has been shown to be inversely associated with

abdominal obesity, hypertension and type 2 diabetes among

men(12). However, the latter study is limited by its cross-

sectional design(12). Adherence to a high-quality diet as

measured by the DGI has also been shown to be associated

with a lower gain in BMI and waist circumference in

middle-aged men(13). Furthermore, the DGI has been shown

to be associated with overall improvement in diet quality in

Australian adults(14). The second index is the Australian Rec-

ommended Food Score (ARFS)(15), which has been modified

from the Recommended Food Score(16). A higher ARFS has

been shown to be associated with self-reported health status

and indices of health service usage(15), but to be not signifi-

cantly predictive of pregnancy status(17) and health service(18).

The ARFS and DGI were developed based on the Dietary

Guidelines for Australian Adults(7) and the Australian Guide

to Healthy Eating(8) to assess adherence to national dietary

recommendations and optimal eating patterns in Australia.

The use of both scores for evaluating the same health outcome

allows for the direct comparison of the predictive validity and

clinical utility of each score. The aim of the present study

was to determine the ability of the DGI and ARFS to predict

the incidence of type 2 diabetes in a nationally representative

sample of middle-aged women participating in the Australian

Longitudinal Study on Women’s Health (ALSWH).

Methods

Study population

The design of the ALSWH has been described previously(19).

Briefly, it is a prospective cohort study that investigates factors

affecting the health and well-being of women over a 20-year

period. A total of three age cohorts of Australian women

(younger (18–23 years), middle-aged (45–50 years) and

older (70–75 years)) are randomly selected from the national

health insurance database (Medicare) that includes all

permanent residents of Australia, but with intentional

over-representation of women from rural and remote areas.

The study collects self-reported information using a mailed

survey at 2- to 3-year intervals. The sample of the present

study comprised 9101 middle-aged women who completed

the third survey (2001), which included a FFQ. The third

survey (2001) was completed by 83 % of women who had

completed the first survey (1996) and had not died or

become too ill to complete further surveys. The non-

respondents included those who did not complete the third

survey (7·4 %), withdrew from the study completely (2·8 %)

or could not be contacted (6·8 %). Women who reported

a daily energy intake ,3347 kJ (800 kcal) or .25 104 kJ

(6000 kcal) (n 291)(20) or who had a history of diabetes

(n 440) were excluded, leaving 8370 women, whose data

were included in the analyses. The study was approved by

the University of Newcastle and the University of Queensland

Human Research Ethics Committees.

Assessment of dietary intake

The Dietary Questionnaire for Epidemiological Studies

(DQES v2) was used to assess food intake over the previous

12 months(21). The DQES v2 is a computer-scannable FFQ

that is developed by the Cancer Council of Victoria, Australia,

and is based on NUTTAB95 nutrient composition tables(22).

For each food, ten possible responses for frequency of con-

sumption, ranging from ‘never’ up to ‘three or four times

per day’, were given. Portion photographs of vegetables, pota-

toes, meat and casserole dishes were used as a guide for

participants to calculate a standard portion size. Additional

questions were asked about the number of servings and

types of fruit, vegetables, breads, dairy products, eggs, fat

spreads and sugar consumed(21). The validation of this FFQ

has previously been conducted with sixty-three women of

childbearing age against 7 d weighed food records and

found to be useful for the assessment of habitual intake in

the Australian population(23). The validation study reported

less than 10 % variation in mean nutrient intakes for most

nutrients(23). Energy-adjusted correlation coefficients for

nutrient intakes ranged from 0·28 (vitamin A) to 0·78 (carbo-

hydrate)(23). At the individual level, there were considerable

differences in the intakes estimated by the two methods for

some nutrients(23).

Measurement of diet quality scores

Diet quality scores were measured using the DGI and ARFS.

The score calculation is based on regular consumption of

FFQ items that align with both the Dietary Guidelines for

Australian Adults(7) and the Australian Guide to Healthy

Eating(8). The ARFS was developed by Collins et al.(15),

according to the method of Kant & Thompson(16) in the

USA, and was computed based on DQES items consistent

with national recommendations(8,7). One point was assigned

for consumption of any of the recommended food items

once or more weekly and zero points were given if consumed

less often. One point was assigned for specific types and

amounts of core foods consumed including the following: at

least two fruit servings daily; at least four vegetable servings

daily; high-fibre, wholemeal, rye or multigrain breads; at

least four slices of bread daily; polyunsaturated or monounsa-

turated spreads or no fat spread; one or two eggs weekly;

ricotta or cottage cheese; low-fat cheese. If alcohol was

consumed, a maximum of two points were given for alcohol

intake: one point for moderate frequency and another point

for moderate quantity. The maximum ARFS is 74, derived

from one point each for vegetables (twenty-two possible

points); fruit (fourteen possible points); grains (fourteen

possible points); eggs, nuts, beans, or soya (seven possible

points); meat or poultry (five possible points); fish (two

possible points); dairy products (seven possible points); fat

(one possible point) and alcohol (two possible points)(15).

The DGI was developed by McNaughton et al.(9), according

to a method similar to that used for the Healthy Eating

Index(10) and the Revised Diet Quality Index(11). It consists

of fifteen food components, including dietary indicators of
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vegetables and legumes, fruit, total cereals, meat and alterna-

tives, total dairy products, fluids, salt, saturated fat, alcoholic

beverages, added sugars and ‘extra food’, which was defined

as foods that are not essential to meet nutritional requirements

and contain excessive amounts of fat, sugar and salt(8). Salt use

and fluid intake were excluded from the present analysis due

to lack of appropriate measures of these items in the FFQ,

leaving thirteen components for consideration in the present

study. Each component contributed 0–10 points, where 10

indicated an optimal diet intake or meeting the recommen-

dation. For example, 10 points were allocated for consuming

two servings of fruit per day (recommended amount),

5 points for consuming one serving of fruit per day and

0 points for not consuming fruit(9).

The total DGI score was the sum of the thirteen items, indi-

cating that a maximum possible score range was 0–130.

Ascertainment of type 2 diabetes

The presence of diabetes was self-reported. During the third,

fourth and fifth surveys, women were asked whether they had

been diagnosed with diabetes in the past 3 years, which cor-

responds to the interval since the previous survey. Diabetes

was differentiated into type 1 or type 2 during the third

survey when all prevalent cases of either were excluded, but

diabetes was not differentiated during the fourth and fifth sur-

veys. However, type 1 diabetes was unlikely to exist during

the fourth and fifth surveys, given that cases were excluded

in the third survey. The incidence of type 2 diabetes was

determined by new cases of diabetes during the fourth and

fifth surveys. In a sample of 6921 middle-aged women who

completed the fourth survey, 70 % of self-reported cases of

type 2 diabetes were confirmed by linkage of data to Medicare

(MBS) and the Pharmaceutical Benefits Scheme (PBS)(24).

Assessment of covariates

Items measuring other factors that are potentially associated

with diabetes risk were included in the questionnaire. These

included area of residence, which was categorised as urban

(capital city or other metropolitan centres), rural (large rural

centre, small rural centre or other rural) or remote(25), and

education, which was categorised as less than year 10 or

equivalent (schooling to the age of 15 or 16 years), year 12

or equivalent (schooling to the age of 17 or 18 years), trade/

certificate, or university degree. Physical activity scores were

derived from self-reported frequency and intensity of

leisure-time physical activity items. The questions were modi-

fied slightly from those developed for monitoring and evaluat-

ing the national active Australia campaign(26); physical activity

was categorised as none, low, moderate or high. Cigarette

smoking status was defined as never smoked, ex-smoker, or

smoke ,10 cigarettes/d, 10–19 cigarettes/d or $20 ciga-

rettes/d. Menopausal status was classified as postmenopausal,

peri-menopausal, premenopausal, surgical menopausal, hor-

mone replacement therapy use or oral contraceptive pill use.

BMI was calculated as weight (kg) divided by height (m)

squared and categorised according to the recommendations

of the WHO: underweight (,18·5 kg/m2), acceptable weight

($18·5 to ,25 kg/m2), overweight ($25 to ,30 kg/m2) or

obese ($30 kg/m2)(27). Alcohol consumption was categorised

according to the classifications of the National Health and

Medical Research Council (NHMRC) as non-drinker, low-risk

drinker (#14 drinks/week), risky drinker (15–28 drinks/

week) or high-risk drinker (28 drinks/week)(28). Self-rated

health was classified as good or poor.

Statistical analyses

All analyses were completed with SAS (version 9.2; SAS Insti-

tute). Multiple logistic regression models were used to exam-

ine diabetes risk, with the risk expressed as OR with 95 % CI

for each quintile of diet quality score. This approach gives

results very similar to those of Cox proportional-hazards ana-

lyses with low rates of events(29). The regression coefficients

reflect the association between the incidence of diabetes and

the corresponding diet quality score. Diet quality scores

were categorised by quintiles, with the lowest quintile serving

as the reference category. Tests for trend were carried out by

entering the diet score variables into the regression models

using the median score for each quintile. For each diet quality

score, three models were created. Model 1 is the unadjusted

estimate. Model 2 adjusted for sociodemographic and lifestyles

factors and model 3 further adjusted for BMI and energy

intake. Energy intake was adjusted for using the residual

method described by Willett & Stampfer(30). All variables in

these modes were treated as categorical, except energy

intake, which was treated as continuous. A P value ,0·05

was considered statistically significant, and all statistical tests

were two-sided.

Results

During the 6 years of follow-up, 311 incident cases of type 2

diabetes were reported. There was no statistically significant

difference in mean age between women who developed

type 2 diabetes and women who did not develop the disease

(t ¼ 0·90, P¼0·37). The mean age of women who developed

type 2 diabetes was 52·6 (SD 1·43) years compared with

52·50 (SD 1·45) years, the mean age of women who did not

develop the disease. The baseline characteristics of the study

sample according to the first and last quintiles of ARFS and

DGI are given in Table 1. Women who scored high on the

ARFS and DGI tended to have higher education and physical

activity levels, better indices of self-rated health, and were less

likely to be obese and to be heavy smokers and more likely

to consume less alcohol and to have higher energy intakes

compared with women who scored low on these diet quality

scores. Women scoring high on the DGI were more likely to

live in urban areas.

After adjusting for demographic characteristics, lifestyle

factors and energy intake, a higher DGI score was found to

be significantly and inversely associated with diabetes risk

(P for trend¼0·01). When comparing the quintiles, the OR

for the highest v. the lowest quintile of DGI was found to be

statistically significant (OR 0·57; 95 % CI 0·38, 0·85) (Table 2).

Diet quality score and type 2 diabetes risk 947
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Additional adjustment for BMI and energy intake did

not significantly modify the observed association (P for

trend¼0·01). The highest quintile remained statistically sig-

nificantly lower than the first quintile in terms of diabetes

risk (OR 0·51; 95 % CI 0·35, 0·76). Of all the covariates con-

sidered in the models, self-rated health and BMI had the

greatest influence on the magnitude of the OR.

The ARFS was not associated with type 2 diabetes risk

(P for trend¼0·53) after adjusting for sociodemographic

and lifestyle factors (Table 2). After further adjusting for BMI

and energy intake, there remained no statistically significant

association between the ARFS and type 2 diabetes risk (P for

trend¼0·42). Comparison of diabetes risk across quintiles

also remained non-statistically significant (OR for the highest

v. the lowest quintile of ARFS 0·99; 95 % CI 0·68, 1·43)

(Table 2).

Discussion

General dietary habits within a population need to be

examined for the adherence to population-specific dietary rec-

ommendations, as diet is culturally determined and dietary

patterns that predict type 2 diabetes risk in different popu-

lations may not be generalisable to different populations(31).

To date in Australia, longitudinal studies evaluating the associ-

ation between overall diet quality and type 2 diabetes risk

Table 1. Baseline characteristics of the 8370 middle-aged women who completed the third survey of the
ALSWH (Australian Longitudinal Study on Women’s Health) according to the first (Q1) and fifth (Q5) quintiles
of the Australian Recommended Food Score (ARFS) and Dietary Guideline Index (DGI)

(Percentages, mean values and standard deviations)

ARFS DGI

Characteristics Q1 Q5 P * Q1 Q5 P *

Area of residence (%)
Urban 33·52 35·10 0·40 31·91 36·91 0·003
Large rural centre 14·81 15·38 15·46 15·30
Small rural and remote centre 14·76 15·62 15·08 12·80
Other rural and remote areas 36·92 33·91 37·55 34·98

Education (%)
Year 10 or equivalent 59·09 36·03 ,0·0001 57·24 39·03 ,0·0001
Year 12 or equivalent 15·89 17·71 15·62 14·64
Trade/certificate 16·00 26·03 16·06 25·08
University degree 9·01 20·23 11·08 21·24

Menopausal status (%)
Premenopausal 22·59 23·59 0·13 22·58 23·25 0·033
Peri-menopausal 5·18 4·81 5·50 4·13
Postmenopausal 0·22 0·12 0·19 0·00
Surgical menopausal 23·09 19·67 22·26 21·75
HRT use 15·19 14·02 5·50. 4·13
OCP use 33·72 37·79 34·27 36·06

BMI (%)†
Low (,18·5 kg/m2) 6·46 4·33 ,0·0001 6·07 3·81 0·002
Acceptable ($18·5 to ,25 kg/m2) 46·69 53·98 52·60 52·53
Overweight ($25 to ,30 kg/m2) 27·05 28·86 25·14 28·29
Obese ($30 kg/m2) 19·81 12·83 16·20 15·37

Physical activity (%)
Sedentary 29·02 7·39 ,0·0001 27·46 9·20 ,0·0001
Low 37·02 34·48 37·09 37·71
Moderate 16·01 23·89 15·73 24·07
High 17·95 34·24 19·72 29·02

Self-rated health as good 85·68 92·90 ,0·0001 85·91 91·39 ,0·0001
Alcohol intake (%)

Non-drinker 74·14 88·21 ,0·0001 75·00 88·61 ,0·0001
Low-risk drinker 19·66 8·15 18·65 8·57
Risky drinker 4·73 3·39 4·63 2·50
High-risk drinker 1·46 0·24 1·71 0·31

Smoking status (%)
Never smoked 51·76 57·20 ,0·0001 47·17 61·75 ,0·0001
Ex-smoker 26·05 33·44 25·54 31·49
Smoke ,10/d 1·90 3·06 2·92 1·80
Smoke 10–19/d 4·84 2·76 6·24 1·67
Smoke $20/d 15·45 3·55 18·13 3·28

Energy intake (kJ/d)‡ ,0·0001 ,0·0001
Mean 6298 7395 6577 7277
SD 2288 2347 2290 2241

HRT, hormone replacement therapy; OCP, oral contraceptive pill.
*P value obtained using x 2 test of association.
† Weight (kg)/height (m)2.
‡P value obtained using ANOVA.
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have been lacking. Given the lack of such research, we

assessed the ability of both the ARFS and the DGI, which

have been designed for use in the Australian population, to

predict the risk of type 2 diabetes in a nationally representa-

tive sample of middle-aged Australian women. The findings

of the present study indicated that the DGI score was inversely

associated with type 2 diabetes risk during 6 years of

follow-up. A previous study has shown the DGI to be a

valid indicator of diet quality, reflecting intakes of key nutri-

ents such as total fat, saturated fat, fibre, b-carotene, vitamin

C, folate, Ca and Fe(9). This finding is similar to those of

a previous cross-sectional study(12), which showed inverse

associations between the DGI and prevalence of type 2

diabetes among men.

A few other scoring systems and indices have emerged

for the assessment of the quality of dietary patterns based

on a priori defined amounts of specific food groups, as rec-

ommended by current dietary guidelines. The Alternative

Healthy Eating Index, which is based on the intakes of nine

components, was found to be inversely associated with

type 2 diabetes risk in the Nurse’s Health Study(5). Similarly,

in the Insulin Resistance Atherosclerosis Study, a measure

of Dietary Approaches to Stop Hypertension (DASH) was

found to be inversely associated with type 2 diabetes

risk(32). In the Health Professionals Follow-Up Study, the

Alternative Mediterranean Diet and DASH were found to

be inversely associated with type 2 diabetes risk, while the

Healthy Eating Index and Recommended Food Score were

found to be not associated with type 2 diabetes risk(6).

Although these tools vary slightly in terms of items included,

scoring methods, assignment of items to food groups, and

cut-off values, they all reflect a common dietary pattern rich

in fruit and vegetables, whole grains, nuts, legumes, and fish

and low in processed meat and dessert. Several mechanisms

have been proposed to explain the effect of these components

on diabetes pathogenesis. High intake of fibre from fruit and

vegetables, whole grains, legumes and nuts improves glycae-

mic control by reducing or delaying the absorption of glucose,

while a low glycaemic load of fruit, vegetable and milk protein

minimises postprandial glucose spiking. In addition, whey has

the ability to enhance the secretion of glucagon-like peptides,

whereas milk proteins appear to enhance the secretion of

insulinotropic amino acids and incretin hormones, which

may contribute to a lower risk of type 2 diabetes(33). Mg

from whole grains and nuts improves insulin-induced glucose

uptake and oxidation(34). Food variety was also considered in

calculating those scores reflecting the number of different

foods consumed within food groups over a given time

period. It has been shown to be associated with better nutri-

tional status(35), improved physical and cognitive functions(36),

decreased morbidity(37–39), and mortality(40,41).

The ARFS was not statistically significantly associated with

type 2 diabetes risk in middle-aged women. Lack of associ-

ation between the ARFS and type 2 diabetes risk may reflect

the low sensitivity of the scoring system, given that consuming

a recommended food once a week adds one point to the total

score, in the same way as does the consumption of the same

food three or more times a week. The meat score in the ARFS

includes red meat, but is not restricted to lean meat, as for the

DGI. Red meat has been found to be positively associated

with type 2 diabetes risk(42). Unlike the ARFS, the DGI assesses

a range of eating behaviours including energy-dense, nutrient-

poor foods, which are broadly referred to as ‘extra’ foods

in the Australian Guide to Healthy Eating(8). A high intake

of ‘extra’ foods has many health implications including an

important role in the development of diet-related chronic

diseases. The assessment of the intake of ‘extra’ foods when

evaluating the overall diet quality is important especially

among Australian adults in whom this type of food has been

shown to contribute to 36 % of daily energy intake(43). As

the ARFS and DGI are intended as stand-alone indicators of

Table 2. OR of type 2 diabetes risk by quintiles of the Australian Recommended Food Score (ARFS) and Dietary Guideline Index (DGI) among middle-
aged Australian women participating in the ALSWH (Australian Longitudinal Study on Women’s Health)

(Odds ratios and 95 % confidence intervals)

Diet quality
scores

Quintile 1 Quintile 2 Quintile 3 Quintile 4 Quintile 5
P for
trendOR 95 % CI OR 95 % CI OR 95 % CI OR 95 % CI OR 95 % CI

ARFS
Quintile range 6–26 26–32 32–36 36–41 41–61
Cases 81 65 44 61 60
Median 23 29 34 38 44
Model 1* Reference 1·43 1·02, 1·99 1·73 1·19, 2·51 1·36 0·97, 1·91 1·37 0·98, 1·93 0·11
Model 2† Reference 1·26 0·89, 1·80 1·33 0·90, 1·96 1·00 0·70, 1·44 0·96 0·69, 1·39 0·53
Model 3‡ Reference 1·39 0·96, 2·02 1·41 0·96, 2·06 1·03 0·72, 1·47 0·99 0·68, 1·43 0·42

DGI
Quintile range 20–56·5 56·5–70 70–79 79–88·5 88·5–122·5
Cases 79 66 62 63 39
Median 47·25 63·5 74·7 83·5 94
Model 1* Reference 0·79 0·57, 1·12 0·79 0·56, 1·11 0·77 0·55, 1·08 0·48 0·33, 0·70 0·001
Model 2† Reference 0·86 0·61, 1·22 0·88 0·62, 1·26 0·88 0·62, 1·26 0·57 0·38, 0·85 0·01
Model 3‡ Reference 0·79 0·56, 1·11 0·80 0·57, 1·25 0·71 0·49, 1·03 0·51 0·35, 0·76 0·01

* Model 1: unadjusted.
† Model 2: adjusted for area of residence, education, physical activity, smoking status, menopausal status and self-rated health.
‡ Model 3: further adjusted for BMI and energy intake.
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overall diet quality, we did not attempt to evaluate the individ-

ual contributions of its components to type 2 diabetes risk.

The strengths of the present study include the following:

the prospective design (which minimises reverse causality);

the use of a nationally representative sample of women of a

similar age group (which minimises residual confounding

resulting from diverse age populations); the use of a FFQ

that was specifically developed and validated in the Australian

population. One advantage of using the ARFS and DGI is

their focus on food-based indicators, which acknowledges

the complexity of dietary patterns and both nutrient and

non-nutrient components of diet(44). Nevertheless, the FFQ

administered at baseline is reflective of lifelong dietary

intake, which reduces the impact of possible changes in diet-

ary behaviour due to type 2 diabetes diagnoses.

Limitations of the study should also be noted. All data were

self-reported including diagnosis of type 2 diabetes, which

may bias the results towards the null. Undiagnosed diabetes

cases in this cohort may have been misclassified as individuals

who did not develop diabetes. Misreporting of diagnosis

might also be a cause of misclassification. These may have

attenuated the associations observed. However, a previous

study has confirmed 70 % of self-reported diabetes in this

cohort, which is similar to the results of previous cohort

studies(45,46). Although potential risk factors were controlled

for, information on family history of type 2 diabetes was

unavailable. This may confound the observed associations,

but only if diet quality is associated with family history of

type 2 diabetes, as per the definition of a confounder. Because

dietary intake was reported through a self-administered FFQ,

misclassification of intake was another limitation. Despite

the original validation study of the DQES reporting that the

FFQ performed as well as other instruments used in epidemio-

logical studies, there were considerable differences in the

nutrient intakes estimated by FFQ v. the weighed food records

at the individual level(23). This may have affected the accuracy

of the scores and attenuated the associations observed. The

same validation study was restricted to only nutrient intakes.

Hence, findings from the ALSWH indicated that nutrient

intakes increased as diet quality score increased(17). This

indicates that the FFQ is a valid instrument to capture usual

intake of the various nutrients, foods or food groups used to

calculate scores for the two indices. Considering the relatively

low energy intake reported by women in both scores, the

possibility that the observed associations may be related to

selective under-reporting cannot be excluded, in particular,

among those with a higher BMI(47–49). Under-reporting of

energy intake has the potential to bias the observed results

towards the null; hence, the true population effect size is

likely to be stronger than that observed in the study.

In conclusion, the results of the present prospective study

indicate that the DGI score, which assesses compliance with

established dietary guidelines, is predictive of type 2 diabetes

risk in middle-aged women. Women within the highest quin-

tile of DGI were at approximately 50 % lower risk of type 2

diabetes compared with those in the lowest quintile, indepen-

dently of potential confounders. Therefore, the DGI may be

a more useful tool compared with the ARFS for assessing

diet quality in future diabetes intervention studies. The validity

of the ARFS is questionable, especially with regard to type 2

diabetes risk.
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