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Abstract

Objective—Chromium treatment has been shown to improve mood, appetite, and glucose
regulation in various psychiatric and medical patient populations. The authors propose that
chromium may be useful in the treatment of binge eating disorder (BED).

Method—Twenty-four overweight adults with BED were enrolled in a 6-month double-blind
placebo-controlled trial and randomly assigned to receive either 21000mcg chromium/day (“high
dose”; n=8) or 600mcg chromium/day (“moderate dose”; n=9) as chromium picolinate or placebo
(n=7). Mixed linear regression models were used to estimate mean change in binge frequency and
related psychopathology, weight, symptoms of depression, and fasting glucose.

Results—Fasting glucose was significantly reduced in both chromium groups compared to the
placebo group; similarly, numerically, but not significantly, greater reductions in binge frequency,
weight, and symptoms of depression were observed in those treated with chromium versus
placebo, although statistical power was limited in this pilot trial. For fasting glucose, the findings
suggest a dose response with larger effects in the high dose compared to moderate dose group.

Conclusion—These initial findings support further larger trials to determine chromium’s
efficacy in maintaining normal glucose regulation, reducing binge eating and related
psychopathology, promoting modest weight loss, and reducing symptoms of depression in
individuals with BED. Studies designed to link the clinical effects of chromium with changes in
underlying insulin, serotonin, and dopamine pathways may be especially informative. If
efficacious, chromium supplementation may provide a useful, low-cost alternative to or
augmentation strategy for selective serotonin reuptake inhibitors, which have partial efficacy in
BED. ClinicalTrials.gov NCT00904306.
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INTRODUCTION

Binge eating is defined as the consumption of an unusually large amount of food coupled
with a feeling of loss of control over eating. Binge eating disorder (BED), the most common
eating disorder, is characterized by recurrent episodes of binge eating in the absence of
regular inappropriate compensatory behaviors [1]. Approximately 4% of Americans suffer
with BED in their lifetime [2], and binge eating is increasingly being recognized in youth, as
well [3, 4] BED confers additional serious psychiatric and medical risks including
depression, obesity, and metabolic syndrome [5, 6]. The impending inclusion of BED as a
distinct diagnostic category in DSM-5 [7] substantiates its significant mental health
relevance and portends an increasing demand for research to improve treatment and clinical
outcomes [7, 8]. Current pharmacological and psychological therapies for BED have merit
but are inadequate in achieving binge eating abstinence as well as metabolic stabilization.
Furthermore, our understanding of BED treatment is limited because of the short treatment
and follow-up duration in most studies and because of high drop-out rates in prior clinical
studies, often due to the side-effects of these and similar types of medications [9, 10]. Thus,
there is a critical need for novel interventions for BED that are sustainable, lead to
abstinence from binge eating, promote effective weight regulation in patients who are
metabolically at risk, and have less severe side effect profiles.

Chromium is an essential mineral found in foods such as whole grain cereals and bread, lean
meats, cheeses, and some spices. Chromium directly enhances insulin [11, 12] and
serotonergic (5HT) [13, 14] activity and may also have downstream effects on dopaminergic
(DA) signaling — all three neurotransmitters share a common protein kinase pathway
involved in the central control of food intake and energy homeostasis [15-17], and 5HT and
DA receptors are linked via functional heterocomplexes [18, 19]. In human studies, results
of dietary chromium supplementation for treating symptoms related to binge eating have
been mixed. In some studies, chromium supplementation has been found to improve glucose
regulation [20] and attenuate weight gain [21, 22]; to improve appetite and mood
dysregulation in depressed patients [23-26]; to reduce food intake, hunger, and fat cravings
in overweight women who crave carbohydrates [27], and to improve cognitive inhibition in
adults with mild cognitive impairment.[28] Food cravings [29-32] and negative affect [33,
34] have been identified as instrumental triggers for binge eating, and high disinhibition is
common among individuals who binge eat [35, 36] and is associated with poor treatment
outcome.[37] On the other hand, other studies have failed to find any effect of chromium
supplementation on glucose metabolism or body weight [38, 39]. Across studies, the
treatment protocol has varied, and the optimal dosage level and treatment duration for
efficacy remain unknown. In the present 6-month placebo-controlled pilot study, we
evaluated the effect of high- and moderate-dose chromium supplementation on binge eating
and related psychopathology, weight, symptoms of depression, and plasma glucose
concentration in overweight individuals with BED. In conducting this pilot study we sought
to 1) determine feasibility and acceptability of the intervention, 2) assess side effects, and 3)
test the preliminary hypotheses that high dose chromium supplementation would be
associated with greater reductions in binge eating, fasting glucose, weight, and symptoms of
depression than placebo.
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METHOD

Participants

Forty-three participants recruited from the community by electronic and printed
advertisements underwent preliminary screening and diagnostic interview to assess
eligibility. Eligible participants currently met DSM-IV criteria for BED and reported no
current suicidal or homicidal intent or other psychiatric condition that required acute
intervention. The exclusion criteria were: 1) body mass index (BMI) <25 (underweight or
normal weight) or >45 (severely obese); 2) age <18 or >60 years; 3) pregnant, planning on
becoming pregnant during the study period, or lactating; 4) current chromium use; 5) current
use of insulin or other medications to control glucose metabolism; 6) current use of
medications known to significantly influence appetite or weight (i.e., over-the-counter
appetite suppressants that contain phentermine or sibutramine, atypical antipsychotic agents
with high weight gain liability [i.e., olanzapine, risperidone], prednisone, etc.; 7) fasting
glucose level > 126 mg/dL; and 8) creatinine level > 1.0 for women or > 1.2 for men. To
increase ecological validity of our study, we sought to include participants on current stable
antidepressant therapy. However, scant data were available regarding potential drug-
chromium interactions [40]. After considering the available data, the University of North
Carolina (UNC) Biomedical Institutional Review Board approved the study with the
additional exclusion criterion of “current psychotropic medication use other than stable
monotherapy involving citalopram, escitalopram, fluoxetine, fluvoxamine, paroxetine, or
sertraline.” After complete description of the study to the subjects, written informed consent
was obtained.

Study Design

Twenty-eight (of the 41 screened) eligible participants underwent a 1-month placebo run-in,
after which four participants were excluded as “placebo responders” based on previously
established criteria [41] (see CONSORT Diagram, Figure 1). The remaining 24 participants
were randomized in a double-blind manner to one of three treatment arms: high dose
(1000mcg chromium (Cr)/day) as chromium picolinate (CrPic), moderate dose (600mcg Cr/
day) as CrPic, or placebo. The chromium doses were chosen in light of prior studies in non-
BED populations. This literature strongly suggested that low doses of chromium (< 400
mcg/day) could be sufficient for upregulating insulin binding and improving fasting glucose
[42], moderate doses (600 mcg/day) could be sufficient to reduce depressive symptoms and
cravings [23, 24], but 1000 mcg/day would be necessary to prevent weight gain [21, 43].
Because 1) avoidance of weight gain is such a critical factor in compliance and retention in
overweight individuals seeking BED treatment, and 2) there is a theoretical concern of
prolonged high dose exposure, establishing the minimum effective dose of chromium for
binge abstinence and stabilization of metabolic parameters is an important long-term
objective of our research. This study was our first step toward this long-term goal.

After randomization, participants completed four major study visits (pre-treatment, 3-month
mid-treatment, 6-month post-treatment, and 3-month follow-up), with intervening monthly
visits to dispense medication and monitor symptoms. Prior to each visit, participants fasted
overnight, then presented to the UNC Clinical and Translational Research Center where they
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completed questionnaires, an oral glucose tolerance test, and body composition
measurement. Of the 24 randomized participants, 19 completed all study visits, three
withdrew prior to completing the 3-month assessment, and two withdrew prior to
completing the 6-month assessment. Four of those that withdrew early did so for personal
reasons; one was withdrawn due to pregnancy. One of the ‘completers’ was on a stable SSRI
regimen and experienced no adverse or otherwise notable effects.

Psychological Variables. BED diagnosis was determined using the Structured Clinical
Interview for DSM Disorders (SCID-I/P, with Psychotic Screen) [44] and confirmed with
the Eating Disorders Interview [45]. Treatment-related changes in binge eating frequency
(“Over the past four weeks [28 days], have there been any times when you have felt that you
have eaten what other people would regard as an unusually large amount of food given the
circumstances?” “If yes, how many such episodes have you had over the past 4 weeks?”)
and other aspects of disordered eating behavior were assessed using the Eating Disorders
Examination — Questionnaire (EDE-Q) [46], which yields a global score and four subscale
scores (restraint, eating concerns, weight concerns, and shape concerns), each with a range
of 0 to 6. Symptoms of depression were assessed with the 16-item Quick Inventory of
Depressive Symptomatology (Self-Report; QIDS-SR4¢) [47].

Biomarker Variables. Weight and height were measured using a digital scale with
stadiometer. At McLendon Clinical Laboratories (UNC Hospitals), plasma glucose was
assayed using a Vitros 5,1 FS Chemistry System (Ortho Clincical Diagnostics) and glycated
hemoglobin (HbA1;) was assayed using a Hitachi 912 Chemistry Analyzer.

Compliance. Participants were asked to return all unused pills at each monthly study visit.
For this pilot study we were interested in tracking this measure to assist in planning future
studies; we did not withdraw any participants based on compliance.

Side Effects and Adverse Events. At each monthly visit, participants completed a symptom
checklist and brief interview to evaluate side effects and related concerns. Participants rated
the severity of 15 symptoms using a 4-point scale (1=absent, 2=slight, 3=moderate,
4=severe) and to describe any distressing or uncomfortable physical or mental changes over
the past 4 weeks. The UNC School of Medicine Data Safety Monitoring Board monitored
participant safety.

Data Analysis

Descriptive statistics included percent and count frequencies for categorical variables and
means and standard deviations for continuous variables. Treatment group (high dose,
moderate dose, placebo) differences at baseline were evaluated using the Kruskal-Wallis
statistic for continuous variables and a chi-square statistic (df) for categorical variables,
using the Benjamini-Hochberg false discovery rate (FDR) procedure to adjust p-values.

Mixed effects linear regression models were used to estimate a mean change over the 6-
month active treatment period in binge frequency (episodes in the past 28 days), weight,
symptoms of depression, and fasting glucose. Each regression model produced an estimate
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of average change in outcome for a one month change in time. To estimate the change in
outcome over time by treatment group and any relevant group differences, time (month) and
treatment group functioned as covariates including an interaction between the two variables.
The model fit process included use of the AIC statistic and visual examination of residuals
for homogeneity. A mixed effects model with a random intercept was used to account for
individual variation in the outcome at baseline. In secondary analyses, a similar process was
followed for the EDEQ total (global) score and four subscale scores (restraint, and eating,
shape, and weight concerns). Given the exploratory nature of this pilot study, we did not
adjust the p value for significance (alpha = 0.05, 2-tailed) for multiple comparisons;
however, we limited pairwise comparisons to high dose vs. placebo and moderate dose vs.
placebo. This approach allows for broader consideration of effects for future study, but also
inflates type | error. Further, guided by influence diagnostics (Cook’s D) for binge
frequency and weight as well as post-hoc evaluation of pill count compliance, we also
conducted sensitivity analyses after excluding one participant from the high dose group who
was deemed an “outlier”. Specifically, this individual failed to return unused pills for 3
months of the 6-month intervention and her Cook’s D values for regression analyses with
binge eating (0.51) and weight (0.49) as outcomes were 2-fold greater than those of any
other participant.

Statistical analyses were done with SAS/STAT software, Version 9.2 of the SAS System for
Windows XP.[48] Graphics were handled in the ggplot2 package in R software.[49]

Characteristics of the Sample

Table 1 summarizes the demographic and clinical characteristics of the randomized sample
(n=24), which was comprised mostly of women (83.3%) who self-identified as white
(87.5%), were obese [mean (SD) BMI = 34.2 (5.4)], and had a mean (SD) age of 36.6 (10.6)
years. The duration of illness among participants ranged from 1 to 45 years (mean = 16.0,
median = 10.5). Overall, participants were normoglycemic [mean (SD) fasting plasma
glucose = 90.3 (9.4) mg/dL] and, as a group, they exhibited a mild level of depression [mean
(SD) QIDS-SR1¢ = 6.8 (3.8). There were no statistically significant differences between
treatment groups on any of these baseline measures.

Psychological Outcomes

The results of the regression analyses for binge frequency are depicted in Figure 2 (top row).
Binge frequency declined over time, with the largest magnitude reduction observed in the
high dose group; yet no significant differences were found in pairwise comparisons between
either the high dose group [-1.65 (0.76) binges/month] or the moderate dose group [-0.93
(0.70) binges/month] versus the placebo group [-0.97 (0.78) binges/month]. Exclusion of
the “outlier” increased the magnitude of the estimate in the high dose group [-2.36 (0.72)
binges/month], but the between-group differences remained non-significant.

The results of the regression analyses for the EDE-Q are presented in Table 2. The rate of
decline in eating, shape, and weight concerns was significantly greater in the high dose
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group compared to the placebo group. In addition, the rate of decline in weight concerns was
greater in the moderate dose group compared to the placebo group. Despite these subscale
score differences, pairwise comparisons for the global EDEQ between the high dose group
[-0.21 (0.07)] or the moderate dose group [-0.13 (0.07)] versus the placebo group [-0.04
(0.07)] were not significant. All of these effects remained unchanged in the sensitivity
analyses.

Figure 2 (second row) depicts the results of the regression analyses for symptoms of
depression. Symptoms of depression declined over time in the high dose [-0.30 (0.21)],
moderate dose [-0.41 (0.19)], and placebo [-0.03 (0.21)] groups but the pairwise differences
were not statistically significant. The results of the sensitivity analysis were not substantially
different [i.e., —0.30 (0.22) in the high dose group]. For the single participant on stable SSRI
therapy, symptoms of depression remained low throughout the study (QIDS-SR1g < 3).

Biomarker Outcomes

The results of the regression analyses for weight are depicted in Figure 2 (third row). During
the 6-month treatment period, 8 of 14 (57%) participants in the CrPic groups lost weight
whereas all seven participants in the placebo group gained weight; however, no significant
differences were found in any pairwise comparisons between either the high dose group
[0.19 (0.25) kg/month] or the moderate dose group [-0.13 (0.23) kg/month] versus the
placebo group [0.55 (0.25) kg/month]. In the sensitivity analysis (after excluding the
“outlier”), the estimated weight change was —0.23 (0.21) kg/month in the high dose group
and —-0.13 (0.18) kg/month in the moderate dose group, and in pairwise comparisons both
the high dose (t=-2.72, df=35, p<0.02) and low dose group (t=—2.59, df=35, p<0.02)
differed significantly from the placebo group.

Figure 2 (bottom row) depicts the results of the regression analyses for glucose. The
estimated mean (standard error) change in fasting glucose (mg/dL/month) was —1.08 (0.80),
—-0.67 (0.74), and 2.53 (0.80) for the high dose, moderate dose, and placebo groups,
respectively. In pairwise comparisons, both the high dose (t=-3.19, df=35, p<0.01) and
moderate dose (t=—2.93, df=35, p<0.01) groups differed significantly from the placebo
group. The results of the sensitivity analysis were not substantially different [i.e., fasting
glucose —1.10 (0.90) mg/dL/month in the high dose group]. Some participants experienced
clinically meaningful changes in fasting glucose: among study completers, the change at 6
months ranged from —32 mg/dL (high dose group) to 53 mg/dL (placebo group).

In the overall sample, mean (SD) HbA;. was essentially unchanged at 6 months [5.6 (0.4)]
compared to baseline [5.6 (0.4)]. At study entry, nine participants exhibited above normal
HbA 1 (range 5.7% to 6.7%, mean = 5.9%); two were randomized to receive high dose
chromium (mean HbA; = 5.8%), five to moderate dose chromium (mean HbA 1. = 6.0%)
and two to placebo (mean HbA;. = 5.8%). At 6 months, mean HbA . decreased 0.4% and
0.3% in the high and moderate dose groups, respectively, and increased 0.4% in the placebo
group. Six of the chromium-treated participants experienced a reduction in fasting glucose
(range =32 mg/dL to 3 mg/dL), whereas fasting glucose increased in both placebo-treated
subjects (3 mg/dL, 53 m/dL). Notably, the largest numeric reduction in fasting glucose (-32
mg/dL) occurred in a pre-diabetic participant assigned to high dose chromium and the
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largest numeric increase in fasting glucose (53 mg/dL) occurred in a pre-diabetic participant
assigned to placebo.

Adverse Outcomes and Side Effects

A total of eight adverse events were recorded. All eight events consisted of elevated HbA 1.
level above normal; these occurred in five different participants in the placebo group. In
general, side effects were low: headache was reported most frequently prior to treatment
(n=2, n=4, n=3 in the high dose, moderate dose, and placebo group, respectively) and tended
to decrease in the chromium-treated groups and increase in the placebo group at end-of-
treatment (n=1, n=2, n=4, respectively). (See Supplemental Table for complete data).

DISCUSSION

Results of this pilot study suggest that further study of dietary chromium supplementation is
warranted as the direction of effects indicates it may help curb binge eating and related
psychopathology, promote modest weight loss and reductions in symptoms of depression,
and maintain normal glucose regulation in overweight adults with BED. For fasting glucose,
the findings suggest a dose response with the magnitude of glucose reduction being larger in
the high dose CrPic group compared to moderate dose CrPic group. Similarly, in the
sensitivity analyses, binge eating and weight were reduced to a greater extent in the high
dose compared to the moderate dose group. Until these preliminary findings can be
replicated in a larger, adequately powered study, they should be interpreted with
considerable caution.

BED increases the risk of developing metabolic disturbances associated with obesity,
cardiovascular disease, and type-2 diabetes [6]. During the present 6-month study, fasting
glucose and weight increased significantly in the placebo-treated group (median change ~6.5
mg/dL and ~7 pounds). Notably, these biological health risk markers worsened in the
placebo-treated group despite a modest reduction in binge frequency (~6 fewer per month at
the end of treatment). At these rates, without intervention, a non-obese individual with good
glucose control could transition to an obese, diabetic state in a relatively short period of
time. Nearly 38% of our randomized sample had pre-diabetes; but, one must wonder, given
the lengthy average duration of illness for our participants, why were more of them not in a
pre-diabetic state or worse? None, with the exception of one participant on stable SSRI
therapy, were undergoing treatment for BED prior to enrolling. One could speculate that our
study attracted participants at a time when their binge eating symptoms had escalated and
motivated them to seek treatment. As such, we may have captured our assessments during a
critical window of time when binge eating was exerting its greatest acute impact on glucose
control. Alternatively, one could surmise a threshold effect, such that our assessments were
conducted during a window of time when the cumulative impact of binge eating over many
years had finally begun to overwhelm homeostatic glucose mechanisms. Future studies with
larger sample size could address this question directly by assessing the relation between
illness duration and glucose response to CrPic treatment. Meanwhile, we note that in the
present pilot study HbA. normalized in 86% (6 of 7) of those with pre-diabetes who
received chromium compared with 0% (0 of 2) of those with pre-diabetes who received
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placebo. Thus, our preliminary findings suggest that, independent of its impact on binge
eating per se, CrPic supplementation warrants further study as an approach for forestalling
the serious long-term metabolic consequences associated with BED, especially among those
at greater risk.

Based on its known insulin sensitizing actions, chromium has been investigated as an
alternative treatment in type-2 diabetes and other insulin-resistant conditions, but results
have been mixed [20, 22, 50-54] and routine prescription of chromium for individuals with
diabetes remains highly controversial [55]. Insulin sensitivity is thought to account for ~40%
of the variance in the clinical response to chromium [56], but factors that account for the
remaining variance are largely unknown. Neuroimaging studies demonstrate abnormalities
in brain reward, emotion/attention, and sympathetic nervous system pathways [for review,
[571] and, more specifically, in 5SHT and DA activity [58-60] in individuals who binge eat.
Missing from the literature are studies designed to capitalize on chromium’s “triple threat”
capacity to co-regulate insulin, serotonin, and dopamine by incorporating neuroimaging and
biomarker methods to compare the effect of chromium supplementation in groups of
individuals with differing biological risk profiles (i.e., insulin resistance vs. insulin
resistance plus symptoms of depression vs. insulin resistance plus symptoms of depression
plus binge eating). These types of comparative studies are feasible and justified given the
high comorbidity of binge eating, depression, and diabetes [5, 61-65]; they would help build
a more refined understanding of the chromium response phenotype and, ultimately, increase
the utility of chromium supplementation as an individualized approach to treating the
complex patient who presents with a constellation of eating, metabolic, and mood
disturbances.

The major limitations of this study are the small sample size, the limited ethnic diversity of
the sample, and the lack of a biological indicator of compliance such as serum or urinary
chromium level. These limitations are particularly relevant when considering the results of
our sensitivity analyses. The “outlier” participant, who we identified through statistical
procedures and examination of pill count data, had considerable influence on the magnitude
of effects for binge frequency and weight observed in the high dose group. This individual
differed from the other participants in several ways: she presented with the highest overall
binge frequency (80 binges in the past 28 days), was highly placebo-responsive yet
continued to report a high binge frequency (30 binges in the past 28 days after the placebo
run-in phase), maintained the highest binge frequency throughout treatment (40 binges in the
past 28 days at end of treatment), gained 7.3kgs during the placebo run-in and a total of
21.8kgs by the end of treatment, and failed to return unused pills during 3 of the 6 treatment
months. One might surmise two plausible explanations for this participant’s excessive
weight gain and persistent high binge frequency: 1) non-compliance or 2) there is a binge
eating frequency threshold above which high dose CrPic is ineffective. Although we cannot
rule out either explanation, it is noteworthy that the participant with the next highest binge
severity at study entry (60 binges in the past 28 days) was also randomized to the high dose
CrPic group; this individual lost 9.7kgs and achieved abstinence (zero binges in the past 28
days) at end of treatment. A third theoretical factor could be chromium overdose; however,
based on the publically available clinical trial and safety data [66], the abuse potential of
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chromium is low, making this explanation less likely. Future studies that include larger
groups representing a range of pre-treatment binge severity and that use biological indicators
of compliance will help clarify these issues.

These data encourage further examination of CrPic in the treatment of BED. Adequately-
powered studies are needed to determine the efficacy of CrPic. Within these larger efficacy
studies, it will be essential to identify the behavioral and biological mechanisms of action of
CrPic in BED and to refine the CrPic response phenotype to maximize its efficacy within an
individualized medicine approach. Future studies might explore CrPic efficacy in related
disorders such as bulimia nervosa and night eating syndrome as well as address the long-
term use of CrPic as a strategy for relapse prevention and/or for prevention in subthreshold
binge eating. Given its capacity to influence serotonergic function, in particular, CrPic
augmentation in partial responders to antidepressant therapies may be worthwhile. Once
efficacy is established, then logical next steps may include studies of the comparative
effectiveness of CrPic versus existing therapies for reducing core BED psychopathology and
behavior.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Met exclusion criteria (n=10)
Declined to participate (n=3)
Placebo responder (n=4)

a

Randomly assigned (n=24)

Allocated to 1000ug/day Allocated to 600pg/day Allocated to
Chromium Picolinate Chromium Picolinate Placebo
(n=8) (n=9) (n=7)
Withdrew before 3 month Withdrew before 3 month Withdrew before 3 month
assessment (n=1)° assessment (n=1)° assessment (n=1)°
Analyzed (N=7) | | Analyzed (N=8) | | Analyzed (N=6)

2 Overweight adults with binge eating disorder
°Withdrew for personal reasons

°Withdrawn due to pregnancy

Figure 1.
CONSORT Diagram
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Figure 2.
Fitted regression lines depicting change in binge eating frequency (top row), symptoms of

depression (second row), weight (third row), and fasting glucose (bottom row) during 6-
month treatment with high or moderate dose chromium picolinate or placebo.
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Demographic and Clinical Characteristics of the Randomized Sample at Baseline

Table |

High Dose ~ Moderate Dose Placebo o a b
Measure CrPic (n=8) CrPic (n=9) (n=7) Test Statistic™ df p
N % N % N %
Female 6 75 7 78 7 100 2.00 2 093
White 8 100 7 78 6 86 2.96 4 093
Mean  SD Mean SD Mean  SD
Age (years) 414 85 351 124 379 108 1.33 2 093
Weight (kg) 999 218 96.3 268 1000 16.1 0.53 2 093
Body mass index (kg/m?) 349 41 335 7.0 343 54 0.15 2 093
Fasting plasma glucose (mg/dL) 90.6 10.0 92.8 13.8 91.4 8.4 0.03 2 099
Glycated hemoglobin (HbA;., %) 5.4 0.3 5.7 0.5 5.4 0.3 0.79 2 099
QIDS-SR16 7.1 5.4 8.1 3.0 5.7 3.0 177 2 099
Binge episodes (past 28 days) 31.0 248 12.8 3.6 16.7 95 6.67 2 029
EDEQ-global 3.3 13 3.2 0.9 34 0.7 0.08 2 099
EDEQ-eating concern 3.0 1.9 3.0 1.0 3.2 17 0.03 2 099
EDEQ-shape concern 4.6 1.4 43 11 4.5 0.8 0.56 2 099
EDEQ-weight concern 4.2 15 3.9 0.9 4.0 13 1.20 2 099
EDEQ-restraint 1.4 (1.5) 1.9 (1.4) 1.8 (1.4) 121 2 099

aThe test statistic is a Kruskal-Wallis statistic for continuous variables and a chi-square statistic (df) for categorical variables.

bAII p-values adjusted with Benjamini-Hochberg false discovery rate (FDR) procedure.
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