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Abstract

Objective: A lower glycaemic index (GD diet is associated with a reduction in
glycosylated Hb (HbA;.) in people with diabetes. Yet, little research has been
conducted to determine the effects of specific goals regarding consumption of
low GI (LGD foods on diabetes outcomes. The present study evaluated a beha-
vioural intervention on dietary intake, weight status and HbA., which included a
goal to consume either six or eight servings of LGI foods daily.

Design: A parallel two-group design was used. Following the 5-week interven-
tion, participants were randomly assigned to the group of six (7 15) or eight
(n 20) servings of LGI foods daily and followed up for 8 weeks. Dietary intake
was assessed using the mean of 4d food records.

Setting: A metropolitan community in the USA.

Subjects: Individuals aged 40-65 years with type 2 diabetes of =1 year and
HbA,.=7-0% were eligible.

Results: There was no significant difference between goal difficulty groups with
regard to GI servings at the end of the study. However, mean consumption of LGI
foods increased by 2:05 (se 0-47) and 1-65 (st 0-40) servings per 4184 kJ in the six
(P<<0-001) and eight (P<0-001) LGI serving groups, respectively. For all partici-
pants combined, there were significant decreases in mean HbA . (—0-58 (st 0-21) %;
P=0-01), weight (—2:30 (st 0-78 kg; P=0-01), BMI (—0-80 (s& 0-29) kg/mz;
P=0-01) and waist circumference (—2-36 (st 0-:81) cm; P= 0-01).

Conclusions: An intervention including a specific goal to consume six to eight servings
of LGI foods daily can improve diabetes outcomes. Clinicians should help patients set
specific targets for dietary change and identify ways of achieving those goals.
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Medical nutritional therapy is an integral component of
diabetes self-management. A diet that promotes healthy
food choices, weight management and optimal glycaemic
control is recommended for people with diabetes”. Both
the quantity and type of carbohydrate consumed affect
dietary quality and postprandial glucose excursions, and
a diet that considers the glycaemic index (GD and gly-
caemic load (GL) may provide additional benefits for
diabetes management beyond that observed when total
carbohydrate is considered alone™™®. For example, a
recent review of nine randomized controlled trials found
that fasting plasma glucose values were significantly
lower, HDL cholesterol was 3% higher and serum TAG
was 6% lower on low GI (LGD compared with high GI
(HGD) diets®. Similarly, a meta-analysis in individuals
with diabetes found a reduction in glycosylated Hb
(HbA, o) following an LGI diet'?.
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Goal setting is widely used in clinical care to assist
patients in identifying target dietary goals to improve
eating habits and self-management of diabetes™. Effec-
tive goals focus one’s effort and can provide motivation
for change®. Epidemiological studies report that an LGI
diet (median GI of 54 when glucose equals 100) is asso-
ciated with reduced risk for certain chronic diseases”.
However, it is difficult for consumers to translate findings
regarding disease risk into practical dietary goals or to
calculate GI values for meals consumed.

Goal-setting research has shown that performance
improves when people try to attain specific goals rather
than vague goals, easy goals or no goals at all'®. Most
prior GI studies encouraged participants to substitute
higher GI foods with lower GI foods but did not provide
specific serving recommendations as goals for change®™'V.
Furthermore, goal-setting research suggests that goals
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should be relatively difficult to achieve in order to pro-
mote behavioural change'®. The level of difficulty should
be challenging enough to promote change but not be so
difficult that the goal is perceived to be impossible. No
prior research has evaluated appropriate goal difficulty
regarding dietary GI. On the basis of previous research®
and sample menus created a priori, we estimated that
six to eight servings of LGI foods daily would achieve
a dietary GI of 54-55 and was a reasonable level of dif-
ficulty for a free-living population.

Therefore, the purpose of the present study was to
evaluate the effect of two specific goals regarding GI on
changes in dietary intake, weight management and gly-
caemic control in adults with type 2 diabetes. It was
hypothesized that participants randomized to the group
with a more difficult goal (eight servings of LGI foods
daily) would achieve greater change in outcomes than
those randomized to the group with a less difficult goal
(six servings of LGI foods daily).

Experimental methods

Eligibility criteria

Individuals aged 40-65 years diagnosed with type 2 diabetes
for =1 year with an HbA,. value of =7% and not requiring
insulin therapy were eligible. The decline in cognitive
function in middle-aged diabetic adults in previous research
was greater than that in adults without diabetes'®. Thus, a
score of <20 on the mini-mental state examination™ o
prior instruction in GI were criteria for exclusion. Partici-
pants were recruited through newspaper and electronic
classified advertisements, employee newsletters, health fairs,
medical practices, neighbourhood health centres and flyers.
All study methods were approved by the institutional review
board at the sponsoring institution and participants provided
written informed consent.

T

Research design

A randomized parallel two-group design was used. Par-
ticipants were assigned to a goal of either six or eight
servings of LGI foods daily. One serving of an LGI food
was defined as the amount of food in one serving on the
Nutrition Facts Panel on food labels in the USA®®. This
definition concurred with the serving size information
presented during the intervention.

Following recruitment, participants completed baseline
data collection and then attended a 5-week nutritional
intervention. Following the intervention, participants met
individually with a dietitian from the University Clinical
Research Center (CRC) to receive their randomization
assignment. During this visit, the CRC dietitian helped
participants target dietary changes to achieve their goal.
Participants applied the assigned goal to their own eat-
ing patterns and identified ways to substitute LGI foods
for higher GI foods on the basis of their personal food
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preferences; specific menus were not provided. Partici-
pants were followed up for approximately 8 weeks.
Midway through this 8-week period, participants met
individually with the CRC dietitian a second time to assess
their progress.

Participants were asked to self-monitor their diet and
blood glucose at least 4d/week during the 8-week
monitoring period to help them determine how well they
were meeting their goal. Monitoring forms and booklets
with the GI value of commonly consumed foods were
provided to participants. One intervention session pro-
vided training on how to maintain food records; the
training included the estimation of portion sizes using
common household measures and the details to record
foods purchased and preparation methods. Participants
returned their records to the study dietitian who reviewed
the records and provided standardized feedback on the
number of LGI food servings consumed. The study die-
titian, who coordinated data collection and feedback, was
blinded to goal assignment and was not affiliated with the
CRC. Final data collection occurred at study end following
the 8-week monitoring period.

The nutritional intervention

The nutritional intervention included five group educa-
tional sessions led by a registered dietitian. Each session
was approximately 1:-5h long and included six to ten
participants. The sessions addressed the concept of GI,
the relationship between dietary intake and postprandial
glucose excursions, factors influencing the GI value of
foods, strategies for substituting low for higher GI foods,
serving size and portion control, dietary and glucose
self-monitoring and approaches for maintaining beha-
vioural change. Information on carbohydrate counting or
other meal planning methods was not included since the
intervention goals were specific to dietary GI.

Study outcomes

Dietary outcomes

All outcomes were measured at baseline and at study end.
Participants completed a 4 d food record (three weekdays
and one weekend day), and these records were entered
into Nutrient Data Systems for Research (NDS-R, version
2008; Nutrition Coordinating Center, University of Min-
nesota, Minneapolis, MN, USA) to assess energy and
nutrient intakes, GI, GL and food servings consumed. GI
values are expressed relative to glucose (glucose = 100).
From the dietary records, foods were categorized into one
of 166 subgroups within nine main food groups; sub-
groups were automatically generated from the NDS-R
database. Mixed dishes were disaggregated into ingre-
dients for correct placement into subgroups. Food sub-
groups were combined into categories for analyses. The
number of servings consumed was based on the 4d mean
intake. In general, many whole fruits, vegetables (except
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white potatoes), pasta, dairy products, nuts and seeds
are LGI foods">. These foods were used to quantify the
number of servings of LGI foods consumed. LGI foods
are defined as having a value of <56 and HGI foods have
a value of =70"%. Nutrient intakes and food servings
were quantified per 4184kJ (1000kcal) to control for
energy intake.

Anthropometric outcomes and glycosylated Hb

Height was measured using a wall-mounted stadiometer and
was measured to the nearest 0-1cm. Weight was measured
at baseline and at study end and recorded to the nearest
0-1kg using a digital scale (Healthometer Professsional
Products, Bridgeview, IL, USA) with participants wearing
light clothing and no shoes. BMI, which measures weight
adjusted for height (kg/m®, was calculated. Waist cir-
cumference measurements were obtained following stan-
dardized procedures in the National Health and Nutrition
Examination Survey'”. All anthropometric measurements
were taken twice and the mean of the two measurements
was used in the analysis. An overnight 12h fasting blood
sample was drawn by venepuncture. HbA;. was assessed
by HPLC at the central laboratory of the university medical
centre.

Other measures

Goal difficulty was assessed with one item, where parti-
cipants ranked how easy or difficult it would be to reach
their goal on a 9-point scale, immediately following goal
assignment and at study end. A similar measure was used
in previous studies'’®. Change in physical activity was
assessed using the Modifiable Physical Activity Ques-
tionnaire. This questionnaire assesses leisure-time physi-
cal activities performed during the past week and was
previously shown to be reliable and associated with
activity and physical fitness measures’”. Participants
were asked to record the type, dose and frequency of
prescribed medications by means of an interview at the
assessment visits to assess possible changes in glycaemic
control due to medication changes.
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Statistical analyses

The distribution of outcomes was examined to assess nor-
mality and ensure that the assumptions of statistical tests
were met. The Fisher exact test or the two-sample ¢ test was
used to compare between-group differences in participant
characteristics at baseline. Repeated measures ANOVA was
used to assess outcomes. Contrast analysis was used to
evaluate between-group differences in outcome measures
at baseline. The time-by-group interaction effect assessed
group differences in outcome changes across time. Parti-
cipants were nested within groups and were treated as
random effects. Intention-to-treat analysis was not per-
formed since there were no intermediate values to carry
forward from baseline. Additional analyses were conducted
to examine the relationship among the change in dietary
intake (i.e. change in energy, GI, GL, carbohydrate and
fibre), weight and HbA;. using Pearson’s correlation coef-
ficients. All analyses were completed using the SAS statis-
tical software package JMP version 8-0 (SAS Institute Inc.,
Cary, NC, USA).

Results

A total of 209 people inquired about the study. However,
twenty-five did not respond to repeated contact and thus
184 were assessed for eligibility. Of them, 108 did not meet
the inclusion criteria (49 % of these were below the HbA.
inclusion criterion) and thirty refused to participate. Finally,
forty-six were enrolled in the study. However, of the forty-
six, eleven participants discontinued before completion of
the intervention and hence only thirty-five participants
completed all study assessments. There were no differences
in either baseline characteristics or outcomes between
those who did and did not complete the study.

Table 1 reports the characteristics of participants in
each treatment group. There were no significant differ-
ences between treatment groups at baseline with regard
to servings consumed from food groups (Table 2), energy
and nutrient intakes, weight or physiological outcomes

Table 1 Baseline demographic and diabetes characteristics of participants in each treatment group

Six-serving group

Eight-serving group

(n15) (n 20)
Characteristic % % P value
Female 60-0 70-0 0-72
Caucasian 80-0 95-0 0-29
Married 53-5 70-0 0-48
Bachelor’'s degree or higher 60-0 50-0 0-73
Employed full time 80-0 85-0 1-00
Received previous diabetes education 80-0 85-0 1-00
Prescribed oral hypoglycaemic medication 80-0 85-0 1-00
Self-monitored blood glucose 66-7 75-0 0-71
Mean SD Mean SD
Age (years) 49-60 6-67 52-55 5-94 0-19
Diagnosed with diabetes (years) 6-40 5-18 5-80 3-61 0-70
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Table 2 Within- and between-group comparisons in food group servings in adults with type 2 diabetes

Baseline

Six-serving group  Eight-serving group

Change score

Six-serving group  Eight-serving group

Change score

All participants

(n15) (n 20) (n14)t (n19)t (n 33)t

Food group servings Mean SE Mean SE P value)t Mean SE Mean SE Pvaluet Mean SE
Total servings of LGl foods 6-76 0-94 6-53 0-83 0-85 1-67* 0-82 1-88** 0-70 0-84 1-79** 0-53
Total servings of LGl foods per 4184 kJ 3-22 0-47 2-90 0-41 0-61 2:05"* 0-47 1-65*** 0-40 0-52 1-82*** 0-30
Fruit (servings/4184 kJ) 0-49 0-18 0-58 0-16 0-71 0-62** 0-23 0-47* 0-20 0-64 0-53*** 0-15
Fruit juice (100 % juice and frozen concentrate) 0-13 0-05 0-12 0-04 0-90 —0-06 0-07 —0-01 0-06 0-62 —0-03 0-04
Whole fruit (fresh, frozen, cooked/canned, dried)§ 0-36 0-17 0-45 0-15 0-67 0-67** 0-21 0-49** 0-18 0-51 0-57*** 0-13
Vegetables (servings/4184 kJ) 2:04 0-28 1-46 0-24 0-12 0-14 0-32 0-58* 0-28 0-32 0-39 0-21
Green/yellow vegetables (e.g. broccoli, carrots, sweet potato)§  0-41 0-12 0-37 0-10 0-81 0-32¢ 0-15 0-30* 0-13 0-89 0-31** 0-10
Tomatoes (raw, sauce, paste, salsa)§ 0-30 0-06 0-20 0-05 0-20 -0-03 0-09 0-07 0-07 0-40 0-03 0-06
Potatoes (all white, including fried) 0-33 0-06 0-22 0-05 0-16 —0-24** 0-08 —0-06 0-07 0-09 —-0-13* 0-05
Legumes (cooked, dried beans)§ 0-07 0-05 0-09 0-04 0-85 0-10 0-06 0-03 0-05 0-34 0-06 0-04
Other vegetables (e.g. corn, peas, cabbage, squash)§ 0-76 0-13 0-58 0-12 0-31 —0-03 0-19 0-17 0-17 0-45 0-09 0-13
Vegetable juice§ 0-17 0-08 0-00 0-07 0-14 0-00 0-04 0-06 0-04 0-30 0-03 0-03
Meat, fish, poultry (servings/4184 kJ) 3-31 0-40 3-37 0-35 0-91 0-27 0-38 0-14 0-33 0-81 0-19 0-25
Meat, fish, poultry, regular fat 1-59 0-24 1-74 0-21 0-64 -0-19 0-28  —0-40 0-24 0-58 —0-31 0-18
Meat, fish, poultry, lean 1-06 0-26 0-88 0-22 0-59 0-15 0-24 0-04 0-21 0-74 0-09 0-16
Eggs 0-29 0-09 0-30 0-07 0-96 —0-07 0-07 0-07 0-07 0-19 0-01 0-05
Nuts, seeds, butter§ 0-37 0-27 0-45 0-23 0-81 0-38 0-20 0-42* 0-17 0-90 0-40** 0-13
Grains (servings/4184 kJ) 2-57 0-26 2-69 0-22 0-74 0-09 0-28 —0-03 0-24 0-73 0-02 0-17
Wholegrain flour and dry mixes 0-09 0-08 0-14 0-07 0-64 0-07 0-09 0-20** 0-08 0-27 0-14*  0-06
Partial wholegrain flour and dry mixes 0-00 0-01 0-00 0-01 0-80 0-01 0-01 0-01 0-01 0-96 0-01 0-01
Refined grain flour and dry mixes 0-75 0-17 0-59 0-15 0-48 -0-11 0-26 0-04 0-22 0-66 —0-03 0-17
Wholegrain breads 0-13 0-06 0-09 0-05 0-63 0-05 0-08 0-11 0-07 0-60 0-08 0-05
Partial wholegrain breads 0-11 0-14 0-30 0-12 0-32 0-32 0-19 0-24 0-16 0-74 0-28* 0-12
Refined grain breads 1.22 0-16 1-20 0-14 0-93 —0-38 0-19  -0-66*** 0-17 0-27 —0-54** 0-12
Wholegrain cereals 0-10 0-04 0-14 0-04 0-55 —0-04 0-04 —0-02 0-04 076 —0-03 0-03
Wholegrain pasta§ 0-00 0-03 0-01 0-03 0-77 0-10 0-05 0-03 0-04 0-32 0-06 0-03
Dairy (servings/4184 kJ) 0-82 0-17 0-79 0-15 0-87 0-53**  0-12 0-11 0-10 0-01 0-29** 0-09
Milk, cheese, yoghurt, full fat§ 0-28 0-07 0-35 0-06 0-41 —0-05 0-06 —0-11* 0-05 0-46 —0-09* 0-04
Milk, cheese, yoghurt, reduced fat§ 0-25 0-08 0-19 0-07 0-62 0-30** 0-10 0-17 0-09 0-35 0-22** 0-07
Milk, cheese, yoghurt, non-fat§ 0-26 0-16 0-18 0-14 0-71 0-20* 0-08 0-00 0-07 0-06 0-08 0-05
Fats (servings/4184 kJ) 2-31 0-26 1-91 0-23 0-26 -0-77* 0-31 -0-14 0-27 0-13 —0-41* 0-21
Animal fat (butter, shortening, cream) 0-75 0-16 0-50 0-14 0-24 -0-39* 0-17 -0-11 0-15 0-23 —-0-23* 0-11
Vegetable fat (margarine, oil, salad dressing) 1-55 0-20 1-41 0-17 0-60 —0-38 0-26 —0-04 0-22 0-33 —0-18 0-17

LGl, low glycaemic index.

Significant within-group change from baseline using contrasts based on repeated measures ANOVA (*P=0-05, **P=0-01, ***P=0-001).
tOne participant in each treatment group reported low energy intake at study end due to illness and was deleted from the analysis.
tBetween-group comparison at each assessment using contrasts based on repeated measures ANOVA.

§Included in summation of total servings of LGl foods.
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(Table 3). Physical activity and prescribed medications
were similar between groups throughout the study and
did not change significantly.

Immediately following goal assignment, no significant
differences were observed between groups in rating goal
difficulty. However, difficulty ratings for the eight-serving
LGI group (mean = 3-40 (st 0-50)) were higher than those
for the six-serving LGI group (mean= 2-:27 (s& 0-57))
following goal assignment, but this was not statistically
significant (P=0-14). At study end, participants in the
eight-serving LGI group (mean =3-80 (s£ 0-50)) per-
ceived their goal to be significantly more difficult than
participants in the six-serving LGI group (mean =1-33
(st 0-57); P=0-002).

There was no significant difference between groups
with regard to the change in servings of LGI foods
(Table 2). For all participants combined, consumption of
LGI foods increased by a mean of 1-79 (st 0-53) servings
daily. Both treatment groups reported a significant increase
in servings of whole fruits and green/yellow vegetables,
with no significant difference between groups. For all
participants combined, there were significant increases in
servings of nuts, seeds and butter, wholegrain flour and
dry mixes, as well as in partial wholegrain breads, and
significant decreases in servings of potatoes, refined grain
breads and animal fats. The six-serving LGI group had a
significantly greater increase in mean servings of dairy
foods than the eight-serving LGI group. Correspondingly,
the six-serving LGI group had a significantly greater
increase in Ca and vitamin D intakes than the eight-
serving LGI group (Table 3). Both treatment groups had
significant decreases in mean energy and carbohydrate
intakes, GI and GL and a significant increase in fibre
intake. Participants as a whole had significant reductions
in total fat, saturated fat and added sugars and a significant
increase in protein intake.

No significant differences were observed between
groups with regard to weight or HbA;. at baseline or
study end (Table 3). However, there was a significant
reduction in mean HbA;. (—=0-58 (s 0-21) %; P=0-01)
and weight (—2-3 (st 0-78) kg; P=0-01) among all par-
ticipants combined. When changes in weight-related
outcomes were examined by gender, there was a sig-
nificant reduction in weight outcomes among all men
combined, and women in the six-serving LGI group had
significant reductions in weight and BML

Correlation analyses among changes in energy, GI, GL,
carbohydrate, fibre, weight and HbA;. revealed no sig-
nificant relationship between change in weight and
change in HbA,. (= 0-07; P=0-71). None of the dietary
parameters were significantly related to change in HbA,..
The relationship between change in weight and change
in consumption of LGI foods per 4184 k] was r= —0-32
(P=0-08), and the relationship between change in
weight and change in percentage energy from fibre was
r=—0-34 (P=0-006).
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Discussion

To the best of our knowledge, the present study is the first
of this kind to examine the effect of goal difficulty on
dietary outcomes, weight status and glycaemic control.
There were no significant differences between goal
difficulty groups in consumption of LGI foods at study
end. However, the intervention was effective in promotng
behavioural change. Participants increased consumption
of LGI foods by almost two servings daily. Although
participants in the six-serving LGI group were consuming
slightly more than six servings of LGI foods daily at
baseline, they increased consumption at study end. Par-
ticipants in the eight-serving LGI group achieved the goal
of consuming eight servings of LGI foods daily. Further-
more, mean dietary GI approached 55 as anticipated, a
level associated with reduced disease risk®. Participants
in the eight-serving LGI group perceived their goal to be
significantly more difficult by the end of the study after
attempting to achieve their goal.

At baseline, participants did not receive an individual
goal regarding LGI foods based on their energy needs
or food patterns and were not informed of the number of
servings consumed. Information on an effective, incre-
mental goal with regard to servings of LGI foods was
unavailable at study initiation. The six- and eight-serving
goals were estimated on the basis of dietary patterns
(not servings consumed) from previous intervention and
feeding studies on GI''%***" and sample menus created a
priori. A reasonable level of difficulty was estimated to be
six to eight servings daily for a free-living sample. These
recommendations are consistent with those in a recent
study in which six servings of LGI foods daily for a 6276 k]
(1500 kcal) diet, eight servings for a 8368kJ (2000 kcal)
diet and ten servings for a 10460 k] (2500 kcal) diet were
prescribed®®. Mean energy intake in the present study
exceeded 8368 kJ/d at baseline and the mean BMI values
of participants were in the obese category. Thus, a
reduction in energy intake would be recommended to
improve health outcomes”, and the assigned goals were
within the target range for weight loss. Participants in the
present study decreased energy intake and still consumed
almost two additional servings of LGI foods daily.
Therefore, a reasonable individual goal would be to
substitute two additional servings of LGI foods daily for
higher GI foods while also reducing energy intake to
promote weight loss. These findings inform future studies
regarding the magnitude of change in GI that can be
expected following a behavioural intervention. Further
research is needed to determine whether providing an
individualized goal would be more effective in promoting
behavioural change than providing a generic goal.

All participants in the present study were given specific
goals regarding the number of LGI foods to consume;
therefore, it was not possible to assess the independent
contribution to study outcomes of having a specific goal
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Table 3 Within- and between-group comparisons in nutrient intakes, weight outcomes and HbA;. in adults with type 2 diabetes

Baseline Change score Change score
Six-serving group (n 15)  Eight-serving group (n 20) Six-serving group (n 15)t  Eight-serving group (n 20)t All participants (n 35)t

Outcome Mean SE Mean SE P valuet Mean SE Mean SE P valuet Mean SE
Energy (kJ) 9082-2 579-9 9520-7 502-5 0-57 —2111.7** 554-4 —1876-1*** 476-6 0-75 —1976-9*** 356-3
Energy (kcal) 2170-7 138-6 22755 120-1 0-57 —504-7*** 132-5 —448-4** 113-9 0-75 —472-49*** 85-15
Carbohydrate (g) 226-70 17-20 250-19 14-90 0-31 —40-35* 17-26 —46-80** 14-85 0-78 —44-08"** 11-09
Carbohydrate (%E) 41-35 1-95 42-55 1-69 0-64 3:63 2-33 1-07 2-01 0-41 2:16 1-52
Protein (%E) 17-63 1-18 17-64 1-03 0-99 3-10** 1-02 0-68 0-88 0-08 1-71* 0-68
Total fat (%E) 40-85 1-74 39-58 1-51 0-58 —6-58** 2:25 —1-58 1-93 0-10 —3-69* 1-52
Saturated fat (%E) 13-73 0-65 13-41 0-56 0-71 —2-36™* 0-76 -1-26 0-66 0-28 —-1.73** 0-50
Cholesterol (mg/4184 kJ) 170-88 20-15 167-57 17-45 0-90 —31-09 19-48 —4-33 16-75 0-31 —-15-71 12-82
Total fibre (g/4184 kJ) 10-16 0-88 9-65 0-77 0-66 2:53* 0-79 3:79*** 0-68 0-24 3-25*** 0-51
Insoluble fibre (g/4184 kJ) 6-92 0-67 6-36 0-58 0-53 1-95** 0-65 3-01*** 0-56 0-23 2-56*** 0-42
Soluble fibre (g/4184 kJ) 3-16 0-34 3-20 0-30 0-92 0-52 0-35 0-77* 0-30 0-58 0-67** 0-23
Total sugars (g/4184 kJ) 36-95 378 43-01 3-28 0-23 10-26* 3:53 2:94 3-:04 0-13 6-05* 2:36
Added sugars (g/4184 kJ) 19-53 312 27-53 2:70 0-06 -5-13 271 —6-38** 2:33 0-73 —5-85** 175
Ca (mg/4184 kJ) 467-72 51-93 420-41 44-98 0-49 154-11*** 4119 43-20 35-39 0-05 89-83** 28-48
Vitamin D (ng/4184 kJ) 2-09 0-46 2:23 0-40 0-82 1-01** 0-34 -0-12 0-29 0-02 0-36 0-24
Glycaemic index 61-66 112 61-11 0-97 0-71 —6-62*** 1-31 —4-61*** 113 0-25 —5-46*** 0-86
Glycaemic load 127-83 10-02 139:45 8:68 0-38 —36-12** 9-83 —36-82"** 8-45 0-96 —36-54*** 6-30
Weight (kg)

Male 122-73 10-11 106-68 10-11 0-29 —2-51 127 —2-47 1-.27 0-98 —2-49** 0-86

Female 110-84 6-33 100-73 5-27 0-23 —3-96* 1-74 -0-99 1-45 0-21 -2-20 113
Waist circumference (cm)

Male 128-40 6-58 115-62 6-58 0-20 —2-52 1-25 —2-84* 1-25 0-86 —2-68** 0-85

Female 125-77 4-93 120-72 3-97 0-43 —2:60 1-87 —-1-87 1-56 0-77 —-2:18 117
BMI (kg/m?)

Male 39-32 2-56 32-53 2-56 0-09 -0-82 0-41 -0-76 0-41 0-92 -0-79* 0-27

Female 40-34 2:27 38-09 1-89 0-45 —1-44~ 0-65 -0-37 0-54 0-23 —0-81 0-42
HbA . (%) 8-84 0-46 8-86 0-40 0-98 —0-38 0-33 -0-73** 0-28 0-43 —0-58** 0-21

HbA, glycosylated Hb; %E, percentage of energy.
Significant within-group change from baseline using contrasts based on repeated measures ANOVA (*P=0-05, **P=0-01, ***P=0-001).

tOne participant in each treatment group reported low energy intake at study end due to illness and was deleted from the nutrient analysis. Both participants were included in the analysis for weight and glycaemic control.

tBetween-group comparison at each assessment using contrasts based on repeated measures ANOVA.
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compared with a vague or ‘do your best’ goal. However,
the mean decrease in GI in the present study (—5-40) was
greater than the mean decrease in GI in a previous study
(=21 to —2-8) in which the GI information provided
during the intervention was similar to that in the present
study and participants were encouraged to substitute
lower for higher GI foods but without a specific goal
regarding the number of LGI foods to consume®. Taken
together, the findings of these studies support the need to
set specific goals, rather than ‘do your best’ goals, to
facilitate dietary behavioural change. Specific dietary
goals could be established for the recommended daily
number of servings or grams depending on the food
group(s) or nutrient targeted. A specific goal that is too
easy may be more effective in facilitating behavioural
change than an easy but vague ‘do your best’ goal.

Little has been reported regarding food consumption
patterns and dietary quality in adults with type 2 diabetes.
Prior research found that few adults with type 2 diabetes
met the food and nutrient intake recommendations in
dietary guidelines®. The percentage of energy from
saturated fat at baseline in both treatment groups in the
present study exceeded the recommended intake of <7 %
of energy for people with diabetes”. Participants in the
present study did not meet the recommendation for
saturated fat at study end. However, the percentage of
energy from total and saturated fat declined significantly
following the intervention. People with diabetes are also
encouraged to consume a variety of fibre-containing
foods™”, and fibre intake increased significantly in the
present study. Consumption of dairy foods increased,
which contributed to the increased consumption of Ca.
Intakes of added sugars declined. Although dietary goals
were not fully achieved, fat, fibre, Ca and added sugar
intakes improved, indicating that a lower GI diet can
improve dietary quality and better meet public health
recommendations for dietary intake*?.

In addition, the change in food choices was made by
selecting foods that were readily available in restaurants
and supermarkets; speciality foods were not provided in
the present study. Prior research found that small incre-
mental changes from readily available foods can help
people meet dietary guidelines'®. Patients can make small
dietary changes that over time progressively improve their
diet and reduce risk for chronic disease.

For all participants combined, modest weight loss
occurred during the present short-term study. The mean
weight loss achieved in the present study (—2-3kg) was
greater than the mean weight loss in two studies with
a similar intervention focus but without specific goals for
consumption of LGI foods; one® reported a mean weight
loss of —1-1kg (P<0-01) and a second" reported a
mean weight loss of —1-5kg (P=0-06). Participants in a
third study were given a specific goal for LGI foods
(consume at least half of their daily carbohydrate from
LGI foods) and lost an average of —2-2kg at 3-month
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follow-up®, an outcome similar to that achieved in the

present study. Thus, an energy-restricted diet with spe-
cific LGI goals can facilitate modest weight loss in adults
with diabetes.

Not only were modest improvements in weight control
achieved in the present study, but glycaemic control also
improved. The change in HbA;. (—0-58%) is slightly
greater than the approximately 0-4% reduction in HbA;.
found in a meta-analysis after an average duration of
10 weeks on an LGI diet”. The US Food and Drug
Administration recognizes a 0-3-0-4 % reduction in HbA .
as clinically meaningful in the evaluation of drugs for
diabetes management(22’27). Reductions in HbA,. are
associated with reduced risk for the microvascular and
macrovascular complications associated with type 2 dia-
betes®®3? In a recent trial, a 0-67 % reduction in HbA,.
resulted in a one-fifth reduction in the development of
new or worsening nephropathy®"”. Thus, improved gly-
caemic control of the magnitude observed in the present
study has important public health implications for redu-
cing the morbidity associated with diabetes.

The present study has a few limitations. First, the
sample size was small for the present initial study and the
sample consisted primarily of white individuals, many of
whom had a college education. The generalizability of
these findings among a larger and more diverse sample is
unknown and should be determined in future studies.
Second, with the observed sample size and sp, we could
detect a mean difference of two servings per 4184 kJ with
80 % power (a = 0-05) in the change of LGI foods. These
findings inform the sample size needed for future studies
to detect a difference in change between control and
treatment groups. Third, no control group was used in the
present study because the purpose of the study was to
evaluate the effect of two dietary goals on the adoption of
a lower GI diet. Prior research found no significant
decrease in dietary GI among participants in the control
group®. Finally, the GI value of some foods has not been
laboratory tested and GI values were estimated on the
basis of the nutrient composition and/or GI value of
similar foods in the NDS-R database. The methodology
for selecting GI values in NDS-R is similar to that reported
in previous research®?.

Conclusion

A specific goal to consume six to eight servings of LGI
foods daily, in conjunction with a behavioural nutritional
intervention, can improve dietary GI, GL, food choices,
body weight and HbA,. in adults with type 2 diabetes.
Findings suggest that clinicians and educators should
counsel patients to help them set specific behavioural
targets and identify strategies for achieving those targets.
Setting a specific goal for the consumption of LGI foods
may be beneficial for those who have used other meal
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planning methods, such as carbohydrate counting, with
limited success or those who have waned from the pre-
scribed meal planning approach and need to refocus their
efforts. In addition, patients with persistent postprandial
hyperglycaemia may benefit from a lower GI diet. Small
incremental changes in food choices can improve dietary
quality and an energy-restricted lower GI diet can pro-
mote modest short-term weight loss and improvement
in glycaemic control. Determining whether an indivi-
dualized approach to goal setting or the setting of more
difficult goals results in greater reduction in GI or
improvements in dietary quality requires further research.
Additional research is needed to identify effective goal-
setting strategies for maintenance of dietary change.
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