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Abstract

Objective—To examine neural mechanisms of action in behavioral weight loss treatment (BWL) 

and explore neural and genetic predictors of BWL.

Methods—Neural activation to palatable food receipt and genetics were compared in 17 women 

with obesity who received 12-weeks of BWL and 17 women who received no intervention. 

Participants were scanned twice using functional magnetic resonance imaging at baseline and 12 

weeks. Weight was assessed at baseline, 12, 36, and 60 weeks.

Results—BWL participants lost more weight than controls at 12 weeks (−4.82 vs. −0.70 %). 

After 12 weeks, BWL had greater reduction in right caudate activation response to milkshake 

receipt than did controls. Among BWL participants, baseline to 12 weeks reduction in 

frontostriatal activation to milkshake predicted greater weight loss at 12, 36 and 60 weeks and 

possessing the A/A or T/A genotype of the fat mass and obesity–associated (FTO) variant 

rs9939609 predicted greater weight loss at 12 and 36 weeks.

Conclusions—These preliminary data reveal that reduction in right caudate activation may be a 

neural mechanism of weight loss in BWL and baseline FTO variant and reduction in frontostriatal 

activation during BWL predict short- and long-term weight loss. These findings require replication 

in larger samples.
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Introduction

There are very few neural and genetic predictive biomarkers of weight loss. We explored 

two potential biomarkers of response to behavioral weight loss (BWL): neural response to 

palatable food receipt and a genotype found to predict better outcome in BWL 

interventions1.

A weight loss of >5% body weight is associated with clinically significant improvements in 

cardiovascular and metabolic functioning and adiposity in individuals with overweight and 

obesity2–4. BWL results in clinically significant weight loss of up to 10% of initial weight5. 

Despite being the most commonly used intervention for obesity, little is known about the 

neural changes associated with BWL or whether these neural changes and baseline genetic 

factors predict BWL response.

The three fMRI studies examining the effects of BWL, have examined anticipatory neural 

responses using food picture paradigms (excluding cued learning tasks)6–8(Table 1). Greater 

baseline activation in the putamen, insula, and hippocampus and in visual regions in 

response to high-calorie food pictures predicted less weight loss at 9-months6. To our 

knowledge there are no studies examining neural responses to palatable food receipt. This is 

important as food receipt and food anticipation picture paradigms may be associated with 
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different patterns of neural activation9,10. This study is focused on understanding palatable 

taste receipt, without anticipatory visual responses to food pictures. In addition, this study 

controls for the potential confound of sex differences11–15 by only using female participants.

Prospective, observational studies examining neural response to palatable food receipt 

suggest that frontostriatal circuit activation16,17 is associated with weight gain over time. 

The frontostriatal circuit includes the dorsal and ventral striatum, midbrain, amygdala, and 

orbitofrontal cortex, putamen, insula, precuneus, and thalamus, which are involved in reward 

processing. The frontostriatal circuit is also comprised of regions implicated in cognitive 

control, including the ventrolateral prefrontal cortex and inferior frontal gyrus. These studies 

also suggest that the relationship between weight change and caudate activation response to 

food pictures may be moderated by the A1 allele of the TaqIA single nucleotide 

polymorphism (SNP) near the DRD2 gene16,18,19. However, how changes in neural response 

to food stimuli and genotype predict weight loss in BWL are unclear.

The fat mass and obesity–associated (FTO) gene is among the most robustly associated with 

BMI, across different ancestries8,20–23. FTO may regulate obesity risk through 

macronutrient intake22 and attenuated satiety response4. A recent meta-analysis of 10 BWL 

trials (total n=6,951) found that those possessing the obesity-predisposing A allele (A/A or 

T/A genotype) of the FTO single nucleotide polymorphism (SNP) rs9939609 show almost 

twice the amount of weight loss as those with the T/T genotype1. Although fMRI studies 

assessing FTO are limited, in European males with a range of BMIs, the A/A vs. T/T 

genotype at rs9939609 was associated with increased frontostriatal circuit activation to high- 

vs. low- calorie food images24. Together, these data suggest the importance of considering 

FTO genotype within both fMRI studies assessing response to food stimuli and studies of 

BWL.

This pilot trial examines changes in frontostriatal circuit response to palatable food receipt 

among women with obesity before and after 12 weeks of BWL compared to a control group 

who did not receive BWL. All participants were scanned at baseline and at 12 weeks. We 

anticipated greater weight loss in the BWL group at 12 weeks and that BWL participants 

would show greater reductions in frontostriatal activation in response to palatable food 

receipt at 12 weeks compared to controls. Finally, we explored the contribution of both 

neural response to palatable food receipt and possession of the A allele of the FTO SNP 

rs9939609 within BWL participants on weight loss from baseline to 12, 36, and 60 weeks; 

12 to 60 weeks, 12 to 36 weeks and 36 to 60 weeks.

Materials and methods

Participants

Participants were recruited using flyers and local newspaper advertisements. Exclusion 

criteria were: tobacco or drug use in the last year, current Axis I or II disorder25; diabetes, 

blood pressure>140/9026, kidney or liver disease, history of serious neurological event; use 

of psychotropic or asthma medication or appetite suppressant or weight loss medication 

within the last year; pregnancy, breastfeeding or specific dietary needs; or contraindications 

to the fMRI protocol such as claustrophobia and metal implants. No participants met criteria 
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for any obesity-related endocrine disorders. Control participants were required to agree to 

not participate in any weight loss program during the study. Initially 22 women with obesity 

or overweight were recruited for BWL and 19 female controls. Three BWL participants 

dropped out of the study and two BWL participants and two control participants were 

excluded from analysis due to excessive head motion. Thus, 17 BWL and 17 control 

participants completed two scans. The average age of the sample was 41 years. The majority 

of participants were African-American, single, professional with at least a college education 

(Table 2). There was a significant difference in BMI between the BWL and the control group 

(m=32.2 vs. m=28.5, p=0.04). There was no difference between groups in race and ethnicity 

status or age.

Procedure

Participants were phone-screened for eligibility. After giving informed consent participants 

completed a clinical diagnostic interview, a medical health screen review and their weight 

and height was measured. At a second session, participants completed further interviews, 

underwent a mock scan and donated saliva for DNA testing. Participants were scheduled for 

an fMRI session within the two weeks before starting BWL and within two weeks after 

ending BWL. There were no differences in the days between scans for the BWL and control 

groups (t(32)=0.21, p<.83, control: m=85 sd=17; BWL m=81, sd=46). The weights of BWL 

and control participants were assessed at baseline, end of treatment or after 12-, 36- and 60-

weeks post-baseline. All procedures were reviewed and approved by the Temple University 

Institutional Review Board.

Behavioral weight loss treatment (BWL)

BWL sessions were 90 minutes and led by a registered dietitian or a clinical psychologist. 

Groups of ten to twelve met weekly for 12 weeks. BWL involved goal setting, cognitive 

restructuring, self-monitoring, stimulus control, and physical activity5. Dietary intake goals 

were 1200–1500 kcal/day. Physical activity goals were four 20-minute sessions per week 

starting at week 4, progressing to four 40-minute sessions by week 12.

Genetic assessment and analysis

Saliva specimens were collected at baseline using Oragene Discover collection kits. Samples 

were genotyped through Oragene GenoFind Services. The SNPs were analyzed using a 

TaqMan single tube genotyping assay. The TaqMan assay is an allele discrimination assay 

using PCR amplification and a pair of fluorescent dye detectors that target the SNP. One 

fluorescent dye is attached to the detector that is a perfect match to the first allele (e.g. an 

“A” nucleotide) and a different fluorescent dye is attached to the detector that is a perfect 

match to the second allele (e.g. a “C” nucleotide). During PCR, the polymerase releases the 

fluorescent probe into solution where it is detected using endpoint analysis in an Applied 

Biosystems, Inc. (Foster City, CA) 7900HT Real-Time instruments. Primers and probes 

were also obtained through Applied Biosystems. The triallelic haplotype for rs9939609, 

rs1421085, and rs17817449 were determined using the TaqMan single tube genotyping 

assay results in conjunction with “Haploview” and additional haplotyping bioinformatics 

software.
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fMRI assessment

All participants fasted 8 hours prior to their scans at baseline and 12 weeks. Immediately 

prior to the scan, participants were screened for pregnancy (HCG Pregnancy Midstream 

Test) and breathalyzed for recent use of alcohol (BACtrack Special S70), and saliva-tested 

for use of cocaine, cannabis, opioids and amphetamines (Discover 4 Panel Oral Fluid 

Cassette). Fasting blood glucose levels were assessed to document fasting.

Stimuli Presentation

During the scan, participants were presented with a food receipt task. Chocolate milkshake, 

tasteless solution, and wash were administered via programmable syringe pumps (Braintree 

Scientific BS-8000) to participants while in the scanner using teflon tubing inserted through 

a wave guide into the scanning room. Stimuli18 consisted of the presentation of two runs of 

six conditions, each presented four times per run in a mixed event-related block design. The 

six conditions were (1) milkshake picture, (2) water picture, (3) milkshake picture 

concurrent to milkshake taste, (4) water picture concurrent to tasteless solution, (5) 

milkshake taste, and (6) tasteless solution. Participants received wash after each taste 

administration. Any liquid administration alone occurred at the same time a crosshairs was 

presented to avoid conflation of visual with food receipt response. During intervals between 

conditions, a crosshair was presented for a random period ranging from 2–10 sec.

MRI Data Acquisition

Structural and functional MRI data were collected using a Siemens 3-Tesla Verio (Siemens, 

A G, Erlangen, Germany) scanner using a standard 12-channel head coil, at Temple 

University Magnetic Resonance Imaging Center. Scanning parameters optimized the BOLD 

signal while maintaining a sufficient number of slices to acquire whole-brain data. Data was 

acquired using a two-shot z-shim EPI sequence1 that enables compensation of local 

magnetic field inhomogeneities in high susceptibility regions27,28. Calibration of the z-shim 

settings were determined as described previously29. Prior to functional scanning, a high-

resolution T1-weighted 3D structural volume was collected from each participant 

(MPRAGE, TR=1,600ms, TE=2.46ms, flip angle= 9°, matrix size= 256 × 256 × 176 mm, 

field of view=252mm2, slice thickness=1mm, 176 slices gathered in ascending order) for 

accurate slice prescription. Next, BOLD functional images were acquired with a T2* 

weighted double-shot z-shim echo planar imaging sequence and covered 52 descending 

axial slices (TR=3,020ms, TE=20ms; flip angle=90°, bandwidth=2,232 Hz/pixel, matrix 

size=80 × 80 × 52mm, field-of-view=240mm2, slice thickness=2.5mm, distance 

factor=20%, 188 volumes).

fMRI Data Analysis

Data were preprocessed using SPM12 http://www.fil.ion.ucl.ac.uk/spm/software/spm12/. 

After using a field map, functional images were realigned and unwarped. Functional images 

were coregistered to the high-resolution T1-weighted images, then segmented and spatially 

normalized to standard Montreal Neurological Institute brain space and spatially smoothed 

1The EPI pulse sequence provided by the Functional Neuroimaging Laboratory at Brigham and Women’s Hospital
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using a three-dimensional Gaussian kernel of 6 × 6 × 5mm full-width at half-maximum, 

resulting in a resampled in-plane resolution of 3 × 3 × 3mm voxels. We utilized Artifact 

Detection Tools (ART; https://www.nitrc.org/projects/artifact_detect/) to create motion 

outlier and movement regressors for the first-level analyses. Any participant was removed if 

the data were revealed excess motion, defined as >20% of the data being outliers (i.e., global 

signal exceeded 9.0 and scan-to-scan movement exceeded 2mm and/or rotation exceeded 1 

radians).

Participant-level analyses were performed using general linear modelling implemented in 

SPM12. For each participant, the regression model consisted of regressors representing the 

stimulus condition, convolved with the canonical hemodynamic response function six 

motion parameters to account for motion and regressors to account for outliers detected with 

ART.

This preliminary study tested if changes in frontostriatal activation to palatable food receipt 

from baseline to 12 weeks differed between the BWL vs. control group. Given this is the 

first fMRI study assessing neural changes in response to palatable taste receipt before and 

after BWL, we first assessed changes in all the regions of the brain (whole-brain analyses) 

rather than in specific brain regions (region-of-interest analyses). For the group-level 

analyses, whole-brain effects were examined using a 2 × 2 ANCOVA model controlling for 

baseline BMI to reveal any main effects for Treatment (BWL / control), Time (baseline / 12-

weeks) and a Treatment group × Time interaction. To understand any interaction effects 

yielded, a mask was generated including the clusters where the interaction effect was 

significant. Post-hoc contrasts were estimated using this mask as a region of interest for 

evaluating specific contrasts for each Treatment group per Time point.

Given that this was a preliminary study (see Supplementary for the power yielded and the 

sample estimate for future trials), we used an uncorrected p<.001, with a cluster threshold of 

3 for the 2 × 2 ANCOVA controlling for baseline BMI. For follow-up post-hoc contrasts, we 

used a family-wise error (FWE) rate corrected p< .01 to correct for multiple comparisons. 

Our contrast of interest was the milkshake taste vs. crosshairs contrast, which does not 

conflate the effects of anticipatory visual responses to food and was the most basic contrast 

assessing palatable food receipt available. Secondary contrasts examined were milkshake 

taste vs. tasteless; milkshake picture and milkshake taste vs crosshairs; and milkshake 

picture and milkshake taste vs tasteless.

To explore the prediction of weight loss within the BWL group, we first entered 

eigenvariates yielded from the 2 × 2 ANCOVA interaction into a principal components 

analysis (PCA) to derive fewer components to enter as predictors. Component scores were 

used as neural predictors of weight loss. For the FTO genotype predictor, A/A and T/A of 

the FTO rs9939609 were coded 0 while the T/T genotype was coded 1 because a meta-

analysis of behavioral weight loss interventions showed that carriers of the FTO A/A and 

T/A genotypes have greater weight loss than those with the T/T1. The neural and genotype 

predictors were simultaneously entered into separate hierarchical linear regressions 

predicting weight loss in BWL from baseline to: 12-, 36- and 60-weeks post-baseline, and 
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from 12 to 36, 12 to 60 weeks and 36 to 60 weeks. Percentage weight loss was chosen as the 

dependent variable to allow for control of baseline weight.

Results

Weight loss at 12-, 36-, and 60-weeks

There was significantly greater weight loss in the BWL group compared to the control group 

after 12 weeks (Table 3). Among the BWL participants, 59% lost > 5% or more of their 

body weight by 12 weeks compared to 12% among controls (χ2(1)=8.24, p= .004). 

Although BWL participants had weight losses that exceeded 5% and were double that of 

controls at 36 and 60 weeks, the differences were not statistically significant possibly due to 

the small sample size (Table 3).

Neural response to milkshake taste from baseline to 12-weeks in BWL vs. control (N=34)

Controlling for baseline BMI, whole brain analyses of the milkshake taste vs crosshairs 

contrast showed a significant main effect of Time and a significant Treatment × Time 

interactions in the 2 × 2 ANCOVA (Table 4). When BMI was not controlled for in the same 

analysis, results were similar.

Post-hoc comparisons were then conducted to assess the direction of the significant 

interaction effects found in the 2 × 2 ANCOVA (Table 4). These comparisons showed that 

there was greater activation in the right caudate, right medial prefrontal cortex and right 

central sulcus and right orbitofrontal cortex in the BWL group at baseline compared to the 

control group. From the baseline fMRI scan to the 12-week scan, all these regions showed a 

reduction in activation in the BWL group relative to the control group, a reduction that 

occurred during significant weight loss in the BWL group relative to the control group. 

However, for these four regions, only the results for the right caudate met a more stringent 

thresholding criteria of p<.01 FWE-corrected. There was greater right caudate activation in 

the BWL group compared to the control group at baseline in response to milkshake receipt 

and reduced activation in this region in the BWL group from baseline to 12 weeks where p<.

01 FWE-corrected (Figure 1, Table 5). While right medial prefrontal cortex, right central 

sulcus and right orbitofrontal cortex activation showed similar differences and changes, 

these were not significant at this threshold, which may have resulted from limited power.

We also examined if there were main effects for a milkshake picture and milkshake taste vs. 

crosshairs, milkshake picture and taste vs. tasteless and milkshake taste vs tasteless (p <.001 

uncorrected, kE=3 voxels, Supplementary Tables 1–3). Follow-up contrasts for these 

analyses were not significant where p<.01, FWE-corrected.

Exploration of genetic and neural moderators of weight loss outcome in BWL (N=17)

The Treatment by Time interaction was associated with neural activation in seven regions. 

Bivariate correlations between these regions are presented in Table 6. The PCA identified 

two components: one which maps onto the frontostriatal circuit30–32 comprised of the right 

orbitofrontal cortex, the right caudate, right insula and the left insula, and the other with 
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regions less understood but currently not associated with the frontostriatal circuit (left uvula, 

right central sulcus, right middle temporal gyrus, Table 6).

Within the BWL group, greater frontostriatal and other region activation to milkshake 

receipt and the A/A or T/A versus the T/T genotype for FTO rs9939609 predicted greater 

12-week weight loss (Table 7). Similarly, greater frontostriatal activation to milkshake 

receipt and A/A or T/A versus the T/T genotype for FTO rs9939609 predicted greater 36-

week weight loss. Only greater frontostriatal activation to milkshake receipt predicted 

greater 60-week weight loss. Neither neural activation nor FTO genotype predicted weight 

loss between 12 to 36 weeks, 12 and 60 weeks and 36 to 60 weeks in BWL.

Discussion

Our findings suggest that BWL treatment leads to reduced activation of the right caudate in 

response to palatable food receipt in women with obesity. Using the decoding analysis in 

Neurosynth24(see Supplementary), the two latent topics most strongly linked to the right 

caudate are ‘reward’ and ‘eating’. The caudate has been implicated in the development and 

maintenance of habitual overeating21 without pleasure33. A prospective non-intervention 

study34 also found activation of the caudate to palatable food receipt was predictive of long-

term weight change. BWL may serve to interrupt patterns of overeating marked by a lack of 

enjoyment.

In addition to the right caudate findings, the right medial prefrontal cortex, right central 

sulcus and the right orbitofrontal cortex showed reduced activation in response to milkshake 

receipt in BWL relative to control from baseline to 12 weeks. Using food picture paradigms, 

a previous study67 showed that BWL is associated with greater reductions in right medial 

prefrontal cortex activation. Reduced orbitofrontal cortex response has been observed in 

examination of palatable taste receipt after gastric bypass35 suggesting that weight loss may 

alter the reward value of palatable foods23.

Similar to findings with food picture paradigms6, we found differential changes in the insula 

between the BWL group and control group over 12 weeks in response to combined 

milkshake picture and milkshake taste relative to crosshairs. However, these findings were 

not significant when we probed the direction of activation.

Unlike previous findings, changes in activation in the putamen or hippocampus did not 

predict follow-up weight loss6. This may be due to methodological and sampling 

differences. Unlike previous studies, the current study enrolled only female 

participants12–15. In addition, this study examined neural responses to food receipt rather 

than food pictures in BWL. Notably there may be differential neural responses to food 

pictures compared to food receipt have been reported previously9,10.

The current study explored the predictive value of neural and FTO responses to BWL. 

Greater reductions in frontostriatal circuit activation (right medial prefrontal cortex, right 

orbitofrontal cortex, right caudate, and left insula) to palatable food receipt from baseline to 

12 weeks among BWL participants predicted greater weight loss up to one year after BWL. 

We also found that possession of the A/A or T/A rather than the T/T genotype of the FTO 
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rs993960 predicted greater weight loss at 12 weeks and at 36-weeks follow-up. This 

provides further evidence that this genotype may be important for BWL treatment success. 

A sizeable amount of the variance in both short- and long-term weight loss was accounted 

for by both baseline FTO and baseline to 12-week reduction in frontostriatal activation at 12 

(73%) and 36 (60%) weeks, and by baseline to 12-week frontostriatal activation at 60 weeks 

(52%)(Table 7). However, the sample size was too small to test for interactions between 

genotype and neural response or covary for baseline variables like ancestry. Replication and 

testing of this interaction with more covariates is needed in larger samples.

Limitations of the current study include small sample size. The relatively small cluster sizes 

of the regions (e.g., right caudate), discovered to change differentially over time with 

treatment, may have resulted from the lack of power. The design would have been improved 

by randomizing participants to treatment or control to minimize any baseline differences 

between groups. Strengths of the study include a socio-economically diverse sample, 

eliminating confounding of sex, and examining long-term follow-up. The study is also 

notably diverse, including nearly 60% African American, a group disproportionately 

affected by obesity36 and for whom current interventions including BWL37,38 appear less 

effective.

To our knowledge, this is the first trial to examine neural response to food receipt in the 

context of BWL treatment and the first to examine both neural and genetic predictors of 

weight loss and maintenance. Additional long-term examination of the FTO gene and neural 

responses to palatable food receipt is needed in larger samples and across ancestries. Given 

the cluster sizes found in this preliminary study, there is a risk of Type 1 error and future 

studies may use whole-brain multiple comparisons correction based on cluster size such as 

AlphaSim or ClusterSim or FDR. Examination of predictors of weight loss at longer follow-

up periods is also needed39.

There are few biomarkers of weight loss for BWL interventions. However, the current study 

suggests BWL may be particularly effective for individuals with the FTO A allele and those 

with greater frontostriatal reduction in response to food receipt during treatment. This 

preliminary finding requires replication but may add to our understanding of how precision-

based medicine strategies40 may be useful in the treatment of obesity.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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What is already known about this subject?

• Previous studies suggest that increased frontostriatal response to food pictures 

predict weight loss outcome in behavioral weight loss treatment and a meta-

analysis showed that possession of the A/A or T/A genotype of the FTO 

variant rs9939609 may be associated with better outcome in behavioral 

weight loss interventions.

What does your study add?

• We found that greater reduction in right caudate activation in response to 

palatable food receipt occurred over 12-weeks of behavioral weight loss 

treatment compared to control.

• Reduction in frontostriatal activation from baseline to 12-weeks of behavioral 

weight loss treatment predicted weight loss at 12, 36 and 60 weeks.

• Presence of the A/A or T/A genotype of the FTO variant rs9939609 predicted 

weight loss in behavioral weight loss treatment at 12 and 36 weeks.
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Figure 1. 
Regions associated with differential fMRI BOLD response to milkshake taste in Behavior 

Weight Loss (BWL) compared to control from baseline to 12-weeks post-baseline (N = 34).

a: Regions associated with differential change between the BWL and Control groups over 

time where p < .01 FWE-corrected. Colored bar represents Z score values. Areas are as 

described in Table 5.

b: Right caudate response comparing BWL and control groups at baseline and 12 weeks. 

Eigenvariate values show greater activation at baseline in BWL at baseline compared to 

control and greater activation in BWL at baseline compared to BWL at 12 weeks. Error bars 

represent +/− 1 standard error.

c and d: Cohen’s d and 90th percentile CI of the size of the effect of right caudate activation 

in BWL at baseline compared to control (Figure 1c) and between baseline BWL and 12 

weeks BWL (Figure 1d).
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Table 1

Behavioral weight loss intervention studies using pre-post fMRI and food stimulia

Studies Participants Design fMRI Task Results

Murdaugh et al. (2012) 25 males and
females with
obesity and 13
normal-weight
controls

Controlled trial
of 12 weeks
BWL program or
no-BWL control.
9 months follow-
up weight-loss
assessment

High-calorie vs
non-food neutral
pictures

At baseline, the participants with
obesity showed enhanced
activation in several brain
regions, including the insula,

ACCb, and amygdala.
From pre to post, the
participants with obesity had

reduced activation in the mPFCb,

IPLb, precuneus, posterior
cingular cortex, premotor cortex
and angular gyrus.
At baseline, greater activation in
the participants with obesity in
areas associated with reward
(ACC and insula), and visual
and attentional processes were
associated with less weight loss
at 12 weeks
At post-treatment, greater
activation in participants with
obesity in regions including the
putamen, insula and
hippocampus and visual regions
predicted less weight loss at 9-
months.

Deckersbach et al. (2014) 13 males and
females with
obesity

Randomized to
waitlist control
or 6 month BWL

High- vs low-
calorie food pictures

Greater activation in right
ventral putamen to low calorie
foods and less activation in the
left dorsal putamen to high
calorie foods at 6-month
compared to baseline in BWL
group compared to controls

Bruce et al. (2014) 15 males and
females with
obesity who
received
gastric band
and 16 males
and females
with obesity
who received
12 week BWL

Controlled trial
where groups
were matched on
demographics
and amount of
weight lost

Food vs non-food
(animals) pictures

Diet participants vs. gastric band
from pre- to post- showed
significantly greater changes in
right medial prefrontal cortex
and left precuneus

a
Whole brain analyses only

b
ACC = anterior cingulate cortex, mPFC = medial prefrontal cortex, and IPL = inferior parietal lobule
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Table 3

Changes in weight from baseline to 12, 36, and 60 weeks in behavioral weight loss (BWL) and control groups

Baseline 12 weeks 36 weeksa 60 weeksa

M (SD) M (SD) M (SD) M (SD)

BWL (n=17)

    Weight loss(kg) 86.61 (12.83) −4.36 (5.11) −6.30 (4.92) −4.74 (6.76)

    Weight loss (%) −4.82 (5.52) −6.92 (5.58) −5.28 (7.98)

Control (n=17)

    Weight loss (kg) 75.87 (16.64) −0.48 (2.66) −3.10 (7.60) −1.76 (6.18)

    Weight loss(%) −0.70 (3.41) −3.52 (8.95) −1.95 (7.45)

Comparison of BWL and
Control: T(1,df), p

t(1,32) = 2.62,
p = 0.01)

t(1,28) = 1.25,
p = 0.22)

t(1,32) = 1.26,
p = 0.22)

a
Four participants weights could not be assessed in person at 36 weeks and one participant’s weight could not be assessed at 60 weeks.
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