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Abstract
Energy-restricted low glycemic load diets are being used increasingly for weight loss. However, the
long-term effects of such regimens on mood and cognitive performance are not known. We assessed
the effects of low glycemic load (LG) and high glycemic load (HG) energy-restricted diets on mood
and cognitive performance during 6 months of a randomized controlled trial when all food was
provided. Subjects were 42 healthy overweight adults (age 35 ± 5 y; BMI 27.8 ± 1.6 kg/m2) with a
mean weight loss of 8.7 ± 5.0% that did not differ significantly by diet randomization. Mood was
assessed by using the Profile of Mood States (POMS) questionnaire. Cognitive performance was
assessed by using computerized tests of simple reaction time, vigilance, learning, short-term memory
and attention, and language-based logical reasoning. Worsening mood outcome over time was
observed in the HG diet group compared to the LG for the depression subscale of POMS (P=0.009
after including hunger as a covariate). There was no significant change over time in any cognitive
performance values. These findings suggest a negative effect of an HG weight loss diet on sub-clinical
depression but, in contrast to a previous suggestion, provide no support for differential effects of LG
versus HD diets on cognitive performance.
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1. Introduction
There remains controversy over whether weight loss impacts mood and cognition [1] and [2],
and intentional weight loss has been associated with both positive and negative mood and
cognition outcomes [3], [4], [5], [6], [7], [8], [9], [10], [11] and [12]. This divergence of findings
suggests that unrecognized factors may be contributing to between-study variability, and in
particular the amount and quality of dietary carbohydrate may be important.

A wide range of dietary carbohydrate, fat and protein contents have been employed in weight
loss diets to date. Consistent with the suggestion that dietary carbohydrate may impact mood
outcomes, some [13], [14], [15] and [16] though not all [17], [18] and [19] single-meal studies
have reported negative effects of lower carbohydrate intake on mood parameters such as energy
level, alertness, and response to stress in individuals susceptible to depression [15].
Observational studies have also reported significant inverse associations between symptoms
of depression and carbohydrate intake among free-living individuals [20] and [21]. However,
there is lack of information on the effects of dietary macronutrient composition during weight
loss on mood in long-term studies controlling for energy intake, and those studies also provide
conflicting results [22], [23] and [24]. In addition, there is almost no information from studies
providing food rather than recommending dietary changes, although self-reported information
on dietary intake is recognized to be highly inaccurate [25] and [26]. Finally, there is no
information on the effects of weight loss diets differing in glycemic load (GL), a newer and
widely used dietary index that quantifies the amount of carbohydrate in relation to its ability
to raise blood glucose [27].

Inconclusive results have also been obtained for the effects of weight loss on cognitive function,
with improved, neutral and negative outcomes reported [12], [8] and [5]. As with studies on
mood, variability in dietary carbohydrate may have influenced the outcomes obtained.
Halyburton et al. [22] reported negative effects of very low carbohydrate intake on cognitive
variables, especially in more complex tests. This finding is consistent with studies in rats
showing cognitive decline in animals consuming very high fat (and therefore lower
carbohydrate) diets [28]. Concerning GL, to our knowledge there are no long-term studies of
the effects of this variables on cognition during weight loss. However, two single-meal studies
in children and adults with type 2 diabetes [29] and [30] reported that low GL breakfasts prevent
normal morning decline in cognitive performance, suggesting the potential for long-term
benefits. As with studies of mood, these investigations are too limited to allow for consistent
conclusions, and further studies are needed.

We describe here an investigation examining the effects of HG and LG diets consumed during
weight loss on mood and cognition. This study formed part of a randomized controlled trial
comparing diets with different GL for their ability to facilitate sustained adherence to a caloric
restriction (CR) regimen. Because all food was provided for the first 6 months, this study
provided a unique opportunity to assess the effects of GL during weight loss on mood and
cognition under much more controlled dietary conditions than are usually possible.

2. Methods
2.1.Study participants

Forty-six healthy overweight (body mass index [BMI] 25–29.9 kg/m2) adults ages 20–42 years
were recruited for this study as described elsewhere [31]. Potential subjects underwent a
medical evaluation and laboratory tests at screening, and to be eligible were required to be free
from serious disease or other conditions that could influence outcomes including diabetes,
cancer, coronary heart disease, endocrine disorders, depression (defined as score of >20 on the
Beck Depression Inventory [32]), other serious psychiatric diagnoses, and eating disorders.
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Additional exclusion criteria included a high level of physical activity (>12 hrs/wk), recent
weight fluctuations (>15 lbs in the last year), high dietary restraint scores (>17) measured by
the Eating Inventory, and inability to complete an acceptable dietary record. All subjects gave
written, informed consent prior to participating, and were provided with a stipend. The study
was conducted at the Metabolic Research Unit (MRU) of the Jean Mayer USDA Human
Nutrition Research Center on Aging (HNRCA) at Tufts University with approval by the Tufts-
New England Medical Center Institutional Review Board. It is a registered clinical trial (#
NCT00099099) and was monitored by an external monitoring board.

2.2. Protocol
The study consisted of a 7-week baseline period followed by a 12 month intervention [31].
Subjects were instructed to maintain weight during the baseline period and consume their
typical diet, while baseline outcome assessments were made including determination of energy
requirements by the doubly-labeled water (DLW) method over 28 days [33]. Each subject was
then randomized to receive an HG or LG diet and one of two levels of CR (10% or 30% relative
to baseline energy requirements). By design, 34 subjects were randomized to the 30% CR
groups and 12 subjects to the 10% CR groups; the unequal group sizes were intentional because
the primary purpose of 10% groups was to provide experience with recruiting, retaining and
obtaining outcomes in a control group with a smaller deficit in dietary energy for a future larger
trial. Both the 10% and 30% CR groups consumed significantly less energy during CR than at
baseline (p<0.01) and lost similar amounts of weight [31] and thus were combined in analyses.
All food and caloric beverages were provided during the first 6 months of the intervention, and
during the second 6 months, subjects were expected to maintain their assigned diet regimen at
home. Only data from the baseline and first 6 months of intervention (42 subjects completed
the study to 6 months) are presented here, as this was the time period when information on
dietary intake was most accurate. Subjects visited the research center regularly throughout the
study for a variety of activities including attending regular behavioral support groups,
individual meetings with the study dietitian, safety monitoring and outcomes testing.

2.2.1. Study diets—The LG and HG study diets differed in GL and macronutrient
composition (Table 1), but were matched for fiber content and energy density, and were also
determined to be equivalently palatable in pilot testing of the regimens. Both diets consisted
of generally lower energy dense foods and limited liquid calories, and 3 meals and 1 snack
were provided daily. Subjects were expected to fully consume the provided food, and document
any deviations from the plan (additions or subtractions). All food was picked up at the research
center twice weekly. In addition to the primary randomization, subjects were also randomized
briefly within groups to extra dietary fiber (Fiber One cereal by General Mills, providing 20
g/d fiber) from either 5–24 weeks or 11–24 weeks of CR [34] and given the option to substitute
1000 kcal/week of foods of their choice for provided foods from 15–24 or 21–24 weeks. There
was no effect of either of these short-term secondary randomizations on weight change or
hunger during either the period of randomization or over the entire study (data not shown).
Subjects also received a one-a-day multivitamin throughout the study to ensure no
micronutrient deficiencies.

2.2.2. Behavioral & nutritional support—Biweekly behavioral support groups were
conducted, with subjects attending groups based on a pre-planned schedule regardless of diet
randomization. Standard topics were discussed including self-monitoring, adherence, menu
design, meal planning, grocery shopping, differentiating between hunger and non-hunger cues,
relapse control, social and family support, practical strategies for social situations, and eating
outside the home. During alternate weeks, subjects attended biweekly individual consulting
sessions with the study dietitian.
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2.3. Mood and cognitive performance assessments
A battery of tests assessing mood and cognitive function was administered at baseline and
month 6 of CR to capture 6 dimensions of mood and a broad spectrum of cognitive functions.
To standardize testing conditions for factors such as hunger and testing environment, tests were
made approximately 10.30 am after subjects had slept overnight at the research center, and
were conducted in the subjects’ private bedroom. No caffeine was allowed on testing days prior
to testing, and those subjects who did normally consume coffee in the morning were restricted
to 2 cups daily throughout the investigation. Technical difficulties with encrypted data reduced
available cognitive function data to 28 individuals.

2.3.1. Profile of mood states—The Profile of Mood States (POMS) questionnaire is a
widely used, standardized instrument which can be computer-based or self-administered on
paper [35]. The POMS questionnaire has been used in various fields including experimental
psychology, exercise physiology and psychiatry, and to assess the effects of dietary constituents
on behavioral state [36]. For this investigation, subjects used the computer-based format [8]
and [37] and rated a series of mood-related adjectives on a 5-point scale in response to the
question, “How are you feeling right now?” The possible response adjectives factor into 6
mood subscales: tension-anxiety, depression-dejection, anger-hostility, vigor-activity, fatigue-
inertia and confusion-bewilderment. The subscales are considered individually, and are also
used to create a composite total mood disturbance score by summing the individual scores
(with vigor-activity reverse scored).

2.3.2. Cognitive function—The specific computer-based tests used to assess cognition were
chosen to test a spectrum of functions from simple to more complex tasks without creating
excess study burden. Practice sessions for the tests were conducted to familiarize subjects with
the specifics of testing one week prior to each actual test session, and were identical to the
regular test sessions except one longer-duration test (visual vigilance) was shortened from 25
to 5 minutes. All tests were administered in a comfortable private room in the research center.
They were presented in standardized order as listed.

2.3.3. Grammatical reasoning test—This test assessed language-based logical reasoning
[38]. On each trial, a logical statement, such as “A is preceded by B”, was followed by the
letters “AB” or “BA” on the computer screen. Statements can be positive/negative or active/
passive, and a given letter may precede/follow the other letter. Subjects attempted to determine
whether or not each statement correctly described the order of the two letters. The “T” key on
the keyboard was pressed for correct (true) response, and the “F” key was pressed for incorrect
(false) responses. The subjects had 20 seconds to press a key, or a score of no response was
recorded. Parameters recorded included correct and incorrect responses, no response and
response time (seconds). Each session included 32 trials.

2.3.4. Four-choice visual reaction time test—This test assessed the ability to respond
rapidly and accurately to simple visual stimuli. Subjects were presented with a series of
randomly repeating visual stimuli at 1 of 4 different spatial locations on the computer screen
[39]. They indicated the correct spatial location of each stimulus by pressing one of the four
corresponding keys on the keyboard. Parameters recorded included reaction time
(milliseconds), correct responses and time-out errors.

2.3.5. Repeated acquisition test—This test assessed motor learning, attention and short-
term memory [40]. Subjects learned a sequence of 12 keystrokes, using the four arrow keys
on the computer. The outline of an empty rectangle was presented on the screen at the beginning
of a trial. Each correct response filled in a portion (1/12) of the rectangle from left to right with
a solid block. Each incorrect response blanked the screen for 0.05 seconds. When the screen
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returned, the subject was at the same point as before the incorrect response. The subject learned
the correct sequence by trial and error. When a sequence was correctly completed, the rectangle
became full, the screen blanked, and another empty rectangle appeared for the next trial. A
session ended when the subject completed 15 correct sequences (15 trials). Incorrect responses
and time to complete each trial were recorded.

2.3.6. Scanning visual vigilance test—This test assessed visual vigilance, which is the
ability to sustain attention during relatively boring, continuous tasks that generate minimal
cognitive load [41]. The subject continuously scanned the computer screen to detect the
occurrence of an infrequent, difficult-to-detect stimulus that appeared for 2 seconds at random
intervals and locations on the screen. On average, a stimulus was presented once per minute.
Upon detection, the subject pressed the keyboard space bar as rapidly as possible. Parameters
recorded include correct responses, reaction time (milliseconds) and false alarms.

2.4. Other testing
2.4.1. Body height and weight—Height was determined at the beginning of the study to
±0.1 cm using a wall-mounted stadiometer. Fasting weight was assessed at weekly intervals
to ±0.01 kg using a calibrated electronic scale (DETECTO-Cardinal Scale Manufacturing Co.
Model CN-20, Webb City, MO) with subjects wearing a preweighed hospital gown.

2.4.2. Dietary restraint—The Eating Inventory [42] assesses restraint, disinhibition, and
hunger and was administered at baseline and at 3 month intervals during the intervention.

2.5. Statistical analyses
The data were analyzed by using Analysis of Covariance models with 6 month value as the
response, diet as the study factor, and baseline value as a covariate. Other covariates were CR
level (10% or 30%), percent weight loss and gender. Because randomization to 10% and 30%
CR level did not significantly influence energy intake or weight loss (10% subjects tended to
leave some of their provided food, while 30% subjects tended to eat all their provided food),
data summaries combine both CR levels. Overall body weight change was expressed as a
percent change ([final – initial/initial] * 100). Pearson’s correlations were used to test for
associations between changes in weight and changes in mood and cognition. Paired and
independent t-tests were used to test for within and between diet group differences on
behavioral outcomes. All analyses were performed using SPSS version 14.0 or SAS 9.1.3 (SAS
Institute, Cary, NC, USA). A two-tailed, 0.05 level of probability was used to determine
statistical significance. Unless otherwise noted, values are expressed as means ± standard
deviations.

3. Results
3.1. Sample characteristics

Table 2 summarizes the characteristics of the subjects at baseline. There was no statistically
significant difference between the groups for any variables. The mean percent weight loss for
all completing subjects (n=42) was 8.7 ± 5.0%. Percent weight change did not differ
significantly by diet type, CR level, or gender.

3.2. Mood
Mood data are summarized in Table 3. In analyses controlling for CR level, percent weight
change and gender, there was no significant diet by time interaction for total mood disturbance
(Table 3). However, there was a diet by time interaction for the depression-dejection subscale
(p=0.04), and after also adding hunger at baseline and 6 months as covariates (because of
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suspected differences in hunger between the two diets) the significance of the interaction
increased (to p=0.009). As shown in Figure 1, randomization to the HG diet was associated
with a poorer mood outcome for depression at the sub-clinical level compared to the LG diet.
There was also trend to significance for the diet by time interaction in the confusion subscale
(p=0.07) and an increase in significance when hunger was added as a covariate (to p=0.055).
Since the number of subjects available for analysis of mood data was greater than for cognitive
function, the depression subscale analyses were also repeated using only the subset of
individuals in whom cognitive function measurements were made, on the grounds that
consistent findings in the smaller population would support conclusions drawn in the cognitive
function studies. Despite the smaller population size in this analysis, the diet by time interaction
approached significance (p=0.08) and differences between groups in changes in mean values
over time increased (HG at baseline and 6 mo were 2.0 and 1.9, respectively, and values for
LG were 0.6 and 2.6).

3.3. Cognitive function
Cognitive function data are summarized in Table 4. When comparing baseline with month 6
no test differed significantly between baseline and month 6 and there was no diet×time
interaction. In addition, percent weight change did not correlate with any change score for
cognitive function.

4. Discussion
Previous studies have suggested beneficial effects of low glycemic index and low GL weight
loss diets on mood and cognition [13], [14], [15], [16], [20], [21], [29] and [30]. However,
studies to date have all been short-term, and there is no information on longer-term effects in
individuals actually losing weight. The results of this unique investigation with provided food
(and therefore highly controlled dietary intake) indicate no differential effects of HG and LG
diets on cognitive performance during weight loss, and no adverse effects of weight loss
generally for the parameters assessed. However, whereas some previous long-term studies have
suggested negative effects of very low carbohydrate (and therefore low GL) ketogenic diets
on mood, or positive effects of HG diets, the opposite trend was observed in this study.
Specifically, we observed that volunteers randomized to the LG diet had no change in the
depression subscale of POMS during weight loss, whereas volunteers randomized to the HG
diet experienced a negative change. This study used a relatively small population and therefore
further studies are needed, but the results are consistent with the suggestion that moderately
lower carbohydrate and low GL eating patterns may be protective against negative mood
change during weight loss whereas negative changes occur if a conventional HG diet is
consumed. In addition, the results lend support to accumulating evidence of broadly beneficial
health effects of low GL diets compared to HG diets in weight management [43], [44] and
[45].

Because this investigation of mood and cognition was part of a larger randomized controlled
trial investigating the metabolic effects of CR, subjects were provided with all food, caloric
beverages and a multivitamin supplement for 6 months. Thus, the effects of the different diets
were studied under exceptionally controlled dietary conditions and are likely to be due to
randomizations and consequent macronutrient intakes, rather than to potential confounding
factors such as inadequate micronutrient intakes [46]. It should be noted that, although data
from two levels of CR (10% and 30%) were combined in the analyses with CR level used as
a covariate, there was no significant effect of CR level on weight loss because 10%CR subjects
did not typically consume all provided food.

Concerning our observations of effects of LG versus HG diets on mood, we observed these
effects when measuring the acute rather than long-term effects of food on mood, out of concern
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that the long-term instruments may provide less sensitive indicators of mood change within
the normal range. A significant diet by time interaction (p=0.04) for the depression subscale
of the POMS, with depression increasing on the higher carbohydrate HG diet over time
compared to no change on the lower carbohydrate LG diet. The magnitude of the changes did
not result in any clinical levels of depression, and the functional effects of changes of the
magnitude observed is not known and requires further study. However, to our knowledge, these
results are the first to highlight a potentially beneficial effect of an LG diet on sub-clinical
depression during weight loss.

Concerning underlying mechanisms influencing depression symptomology when consuming
HG or LG diets, we speculated that hunger might be a factor in the results obtained. Previous
studies by our group have shown that consumption of HG meals provokes adverse hormonal
changes and alterations in the availability of metabolic fuels such as glucose and free fatty
acids that exacerbate hunger [47] and [45]. In addition, increased fluctuations in blood glucose
(which occur with consumption of HG diets) are associated with negative effects on mood in
some [19], [48] and [49] though not all [50] studies. These observations, combined with reports
that feelings of vigor are negatively related to hunger sensations [51], and that consumption of
extreme hunger-promoting diets is associated with negative mood [52], made increased hunger
when consuming an HG diet a potential candidate for the results obtained in this study.
However, there was no effect of the HG versus LG diets on hunger (assessed with the Eating
Inventory). Furthermore, controlling for hunger in models assessing the effect of diet in
changes in mood parameters over time actually increased the significance of the diet by time
interaction for depression (from p=0.04 to p=0.009). The negative mood effect of the HG diet
in this study was thus apparently not due to increased hunger, but given the small size of our
study further investigations are needed.

Our results are also relevant to the carbohydrate-depression hypothesis [53] [54] and [55],
which postulates that high carbohydrate diets improve mood through increased delivery of
tryptophan (a precursor of the mood-modulating neurotransmitter serotonin) to the brain.
Support for the hypothesis has been provided by self-reports of higher carbohydrate intake
associated with reduced levels of depressive symptoms [20] and [21], but conversely meals
containing as little as 4% protein appear to counteract any carbohydrate-induced rise in the
plasma ratio of tryptophan to other large neutral amino acids that controls uptake into the brain
[56], and high-carbohydrate and high-protein breakfasts can cause substantial differences in
plasma tryptophan ratios [57]. However, if valid, the substantially higher carbohydrate HG diet
tested in this study would be expected to yield more positive mood outcomes than the LG diet.
In contrast, we saw the opposite effect, with our higher-carbohydrate HG diet resulting in a
worsening of mood over time compared to the LG diet.

In contrast to the significant association between diet randomization and changes in the
assessment of depression by POMS we observed no differences between dietary groups in
changes in cognitive variables. In order to effectively investigate cognition, we selected a
battery of cognitive tests that assessed a broad range of cognitive functions including reaction
time, vigilance, learning, working memory and reasoning. Several previous studies have
reported that weight loss is associated with poorer sustained attention, diminished immediate
recall and longer simple reaction times [58] and [59], and suggested that the cognitive
requirements of calorie counting and increased preoccupation with body weight may create
measurable cognitive deficits in other areas [60]. Despite such potentially negative suggested
effects of weight loss on cognitive function, our results support other previous work suggesting
no adverse effects of moderate CR on cognition [8] and [12]. These results were obtained in a
subgroup of the whole study population, and require confirmation in a larger study.
Nevertheless, the apparent negative effects of weight loss on cognitive function in other studies
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may be less reliable, due to confounding factors such as non compliance with dietary
recommendations and possibly suboptimal micronutrient intakes [61], [62] and [63].

In conclusion, we observed no effect of consuming a provided HG or LG weight-loss diet for
6 months on changes in cognitive function. However, randomization to the HG diet was
associated with a relatively negative change in subclinical depression symptomology over time
compared to randomization to the LG diet. Given that adverse changes in mood may negatively
impact a long-term commitment to healthy eating habits and weight control, our findings
suggest a potentially important psychological benefit of consuming LG diets for weight loss,
and further studies in this area are warrented.
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Figure 1.
Changes in depression subscale of POMS in volunteers randomized to HG or LG provided
diets for 6 months. The score increased on HG diet compared to LG diet after controlling for
%CR, % weight loss and gender (p=0.04). Possible range of depression scores 0–60. Error bars
represent ±1.0 SEM, n=20 HG and n=22 LG). HG = dotted line; LG = solid line.
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Table 1

Composition of the provided diets*

High
Glycemic
Load Diet

(HG)

Low
Glycemic
Load Diet

(LG)

% Energy from
Carbohydrate/Protein/Fat

60/20/20 40/30/30

Dietary Fiber (g/1000 kcal) 15 15
Glycemic Load * (g/1000 kcal) 116 45
Energy Density (kcal/g) 1.0 1.0

*
[34].
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Table 2

Characteristics of the subjects

HG Diet*
(4M, 16F)

LG Diet
(7M, 15F)

Baseline

Age (y) 34.9±4.3 34.6±5.5
Height (cm) 168.6±10.2 170.4±10.7

Body weight (kg) 79.2±11.5 81.3±10.1
BMI (kg/m2) 27.7±1.7 27.9±1.4

Intervention
  % weight change 0–6 mo −8.5 ± 4.6 −8.9 ± 5.4

Data are means±SD (s). HG, high glycemic; LG, low glycemic; BMI, body mass index.

*
No significant differences between diet groups.
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Table 3

Total mood score and subscales of mood assessed by Profile of Mood States at baseline and 6 months in subjects
randomized to HG and LG diets

Time
HG

(n=20)
LG

(n=22)

Tension BL 4.1±0.5 5.2±0.7
6 mo 5.4±0.7 4.7±0.5

Depression* BL 1.0±0.4 1.7±0.6
6 mo 2.6±0.7 1.5±0.5

Anger BL 1.7±0.6 2.5±0.7
6 mo 1.3±0.4 1.5±0.6

Vigor BL 14.9±1.6 12.3±1.1
6mo 15.3±1.1 12.6±1.4

Fatigue BL 5.0±1.2 5.2±0.9
6 mo 3.9±0.8 4.7±0.8

Confusion† BL 4.6±0.5 4.7±0.5
6 mo 4.2±0.4 4.0±0.5

Total Mood BL 1.5±3.3 7.0±3.6
Disturbance 6 mo 1.9±2.7 3.9±3.4

Data are means±SEM (s). POMS, The Profile of Mood States (subscales have 0–4 scale and to calculate total mood disturbance, the subscales are summed
with the vigor-activity subscale reversed); BL, baseline; HG, high glycemic; LG, low glycemic; mo, month.

*
Change over time significantly different between groups when controlling for gender, CR level and % weight change: p = 0.04; when also controlling

for baseline and change in hunger P=0.009.

†
Change over time approaches significance when controlling for gender, CR level and % weight change: p ≤ 0.07; when also controlling for baseline and

change in hunger P=0.055.
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Table 4

Cognitive performance variables at baseline and 6 months in subjects randomized to HG and LG diets

Time
HG

(n=12)
LG

(n=16)

Grammatical Reasoning
# Correct Responses BL 26.8±1.6 25.8±1.4

6 mo 27.2±1.3 27.4±1.2
# Incorrect Responses BL 5.2±1.6 6.1±1.4

6 mo 4.7±1.3 4.5±1.2
# No response BL 0.1±0.1 0.1±0.1

6 mo 0.2±0.1 0.1±0.1
Response time (sec) BL 4.4±0.3 4.3±0.4

6 mo 4.0±0.3 3.8±0.4
Four Choice Reaction Time
Reaction time (msec) BL 509.7±21.1 547.0±17.1

6 mo 510.8±29.5 540.4±18.4
# Correct responses BL 392.0±2.7 392.2±1.5

6 mo 391.5±1.8 393.3±1.6
# Time-out errors BL 0.0±0.0 0.2±0.1

6 mo 0.2±0.2 0.1±0.1
Repeated Acquisition
# Incorrect Responses BL 5.6±1.1 5.4±0.6

6 mo 4.9±0.9 4.7±0.6
Time to complete (sec) BL 18.3±2.2 18.4±2.1

6 mo 14.6±1.4 16.7±1.7
Visual vigilance
# Correct Responses BL 14.2±2.1 13.8±1.9

6 mo 14.5±1.4 13.0±1.7
Reaction Time (sec) BL 1.2±0.1 1.2±0.1

6 mo 1.3±0.1 1.2±0.1
# False alarms BL 5.0±1.4 3.3±0.6

6 mo 4.1±0.5 4.1±1.1

Data are means±SEM (s); BL, baseline; HG, high glycemic; LG, low glycemic; mo, month. There were no significant differences between groups in
changes from baseline.
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