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Abstract:  

Background: This pilot randomised clinical trial investigated the effect of Clinical Emotional 

Freedom Techniques (EFT) on brain activation in response to food craving stimuli using 

functional magnetic resonance imaging. EFT is a brief stress reduction technique which 

involves stating a cognitive statement with stimulation of acupressure points with a tapping 

technique.   

Method: Fifteen overweight/obese adults were allocated to a four-week group EFT 

treatment or control condition and completed a measure of food craving. Random repeating 

images of high-calorie food designed to engage parts of the brain were presented during the 

pre and post fMRI scans.  

Results: The Group x Time interaction for food cravings were significant for the EFT group 

when compared to the controls. Participant mean scores decreased by 18% for the EFT 

group and 5% for the control group. Brain activity was mapped using fMRI measures, and 

there was relative deactivation in the Superior Temporal Gyrus and lateral orbito-frontal 
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cortex for the EFT treatment group only. The control group however, showed continued 

activation in these areas.  

Conclusion: The findings indicated EFT may decrease limbic region brain activity and reduce 

food related symptoms in overweight/obese individuals. This study also illuminates the 

neurological mechanisms at work behind the many successful outcome studies of EFT for 

weight loss. Recommendations for more comprehensive trials are discussed. 
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1. Introduction 

Obesity is a chronic disease, with an aetiology typically purported to result from a range of 

causes including metabolic [1], excessive consumption of obesogenic foods [2], genetics [3], 

environmental contributions that have resulted in more sedentary behaviour such as increased 

use of transport (e.g. cars), and obesogenic foods being more easily accessible to lower 

socioeconomic groups because of decreased costs [2]. The likely explanation may well be a 

combination of these complex, and often interacting processes. What is known is that a five to 10% 

decrease in body weight for obese adults is associated with significant improvements in blood 

pressure, serum lipid levels, glucose tolerance [4], and reductions in diabetes [5] and hypertension 

[6, 7]. Existing approaches to addressing the obesity epidemic have included combined dietary and 

physical activity approaches [8, 9] and of late, behavioural or motivation strategies to influence 

the weight loss process [10-12]. Weight loss and weight maintenance, however, are complex 

issues.   

Research suggests dieting regularly results in weight loss in the short term [13] yet, meta-

analyses indicate the more time that elapses between the end of a diet and the follow-up period, 

the more weight is regained [14]. Weight instability has been related to lower health satisfaction 

and self-esteem and higher body dissatisfaction, dieting, and binge eating [15]. Unfortunately, it is 

clear that dieting alone does not lead to sustained weight loss and individuals who diet are more 

likely to gain back more weight than they lost [14]. 

Adults who are overweight or obese do experience enhanced weight reductions from 

psychological interventions as well as behavioural approaches [16]. A Cochrane review [16] 

suggested Cognitive Behaviour Therapy (CBT) and Behaviour Therapy (BT) significantly improved 

the success of weight loss for overweight and obese adults, but cognitive therapy alone was not 

found to be effective as a weight loss treatment. The evidence available for other strategies such 

as relaxation therapy and hypnotherapy also indicated that these might be beneficial in improving 

weight loss [16].         

Energy Psychology (EP) strategies are emerging as techniques which can change emotional, 

behavioural, and cognitive concerns by combining physical somatic interventions with a cognitive 

element [17]. Emotional Freedom Techniques (EFT) [18] is one such EP strategy; a type of 

exposure therapy that includes a somatic and cognitive component for altering the cognitive, 

behavioural, and neurochemical foundations of psychological problems. Likened to a version of 
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psychological acupuncture, but without the use of fine needles, EFT combines components of 

traditional approaches (including cognitive and exposure therapy) with acupoint stimulation [18]. 

Research has found EFT for to be extremely successful and durable over time for treatment of 

food cravings in overweight and obese adults [19-21]. A randomised clinical trial which originally 

offered a 4-week EFT treatment program to 96 overweight and obese participants with severe 

food cravings, and then assessed their progress six- and 12-months after treatment ended [19, 20] 

found Body Mass Index (BMI), degree of food craving, individual’s perceived power of food, 

restraint capabilities and psychological symptoms significantly improved. Weight loss over the 12 

months was significant from the start of treatment (mean difference, -5.05 kilograms or 11.1 

pounds, p<.05) and the decrease in BMI was also significant (mean difference, -2.28, p<.05; 

(Stapleton, Sheldon, & Porter, 2012b). 

EFT has also been compared to a gold standard therapy. In an overweight/obese sample of 

adults, EFT and CBT demonstrated comparable efficacy in reducing food cravings, individuals’ 

responsiveness to food in the environment (power of food), and dietary restraint, with Cohen’s 

effect size values suggesting moderate to high practical significance for both interventions [22]. 

Significant decreases in anxiety and depression scores were also reported for subjects in both the 

EFT and CBT treatment groups, and these benefits were maintained at 12-month follow-up. 

These results revealed that EFT was capable of producing treatment effects that were clinically 

meaningful and comparable to a gold standard approach. Notably, EFT lasted longer over time 

than CBT for improvements in food cravings and anxious symptomology and subjects’ food 

cravings, power over food choices, and dieting mentality at the 12-month follow-up [21, 22].  

For general psychological conditions outside food cravings, several meta analyses have found a 

very large treatment effect for anxiety (d = 1.23 95% CI: 0.82-1.64, p < 0.001), a very large effect 

size in the treatment of depression (Cohen's d across all studies was 1.31) [23], and a large 

treatment effect (weighted Cohen’s d = 2.96, 95% CI 1.96-3.97; p < 0.001) for post-traumatic stress 

disorder [24]. Research has also indicated treatment gains persist over time [25-29].  

Performing the EFT technique while vocalising aspects of a targeted problem (the cognitive 

element) has been hypothesized to decrease hyperarousal in the amygdala (the stress response 

area of the brain) and hippocampus (the memory area) [30], alter dopamine and serotonin ratios 

[17], produce connective tissue transmission of piezoelectric signals [31], and increase HPA axis 

regulation, which among other benefits reduces stress-related cortisol secretion [32]. Recent 

research in a sample of veterans with PTSD indicated regulation of six genes associated with 

inflammation and immunity after 10 EFT sessions, with downregulation of inflammation and stress 

markers and upregulation of immune markers found [33]. However, despite these studies, it has 

not been unambiguously established how brain activation and neural mechanisms might be 

affected by EFT.                     

1.1 Functional Magnetic Resonance Imaging (fMRI)     

Functional Magnetic Resonance Imaging (fMRI) is widely used to map brain activity. fMRI 

exploits the local increase in blood flow and hence blood volume and blood oxygenation that 

occur to support the resulting increase in metabolic demand, instead of detecting neuronal 

activity directly [34]. Brain imaging is a powerful technique that is enhancing neuroscience 

research. Most conventional fMRI studies are based on the BOLD effect, which is the term used to 
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describe the increase in fMRI signal due to the change in blood oxygenation and blood volume 

secondary to the increase in blood flow.  

Therefore, tracking brain activity with fMRI does not involve direct measurement of neuronal 

activity. With fMRI, attention is paid to changes in blood flow, blood volume, and blood 

oxygenation, features of metabolic demand affected by changes in brain activity. Measuring brain 

activity indirectly is the basic for the BOLD system where changes in brain activity are defined as 

increases or decreases in blood oxygenation and blood volume secondary to changes in blood flow. 

Changes in fMRI signal, then, are presumed to be evidence of changes in neural activity. 

BOLD fMRI has been used to map the primary cortical representation of taste and odour in 

humans and to study responses to pleasant and aversive stimuli. Previous neuroimaging studies 

have shown that emotional distress increases the reward value of palatable food in the brain of 

restrained eaters [35-37]. Studies have also indicated individuals with, versus without substance 

dependence, show greater activation in brain areas related to reward [38, 39] and obese, versus 

lean adults, show similar activation in response to food cues [40, 41]. 

Due to the emerging evidence indicating EFT can have an immediate and lasting effect on food 

cravings in obese adults, and given food cravings frequently lead to consumption of the craved 

food [42], are positively correlated with body mass index (BMI) [39, 43] and obese adults report 

preferences for high fat foods [44], this feasibility study focussed on extending this research 

further. Subsequently, the study had two objectives:  

1. To determine brain activation (using fMRI) in response to high calorie food image stimuli in 

overweight/obese adults, and 2. To investigate neural mechanisms of symptom improvements in 

overweight/obese adults following EFT treatment, compared to controls, in order to conduct a 

larger trial.  

2. Materials and Methods 

Ethical Approval was provided by the Bond University Human Research Ethics Committee and 

the trial was registered under the Australia New Zealand Clinical Trials Registry. 

2.1 Participants                    

Ethical Approval was provided by the Bond University Human Research Ethics Committee and 

the trial was registered under the Australia New Zealand Clinical Trials Registry. The inclusion 

criteria were: at least 18 years of age, both genders, overweight (i.e. Body Mass Index; BMI; 

between 25-29) or obese (BMI greater than 30), and not currently receiving treatment 

(psychological or medical) for their food cravings. Participants who were pregnant, and known 

sufferers of diabetes (Type I and II) and hypoglycaemia were excluded due to possible craving 

confound. Because of the fMRI aspect of the study, participants could not have any metal implants 

(e.g. pace maker) and completed a MRI head safety questionnaire prior to the scan.   

After screening, eligible overweight/obese adults were randomly assigned to either the fMRI 

treatment (N=10) or control group (N=5). All participants completed a pre-survey battery of 

measures via an electronic link (data not presented here), and underwent a brain scan (fMRI) at a 

local radiology facility; once for the control group and twice (pre-and post) for the EFT treatment 

group.   
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The majority of participants were female (86%), and chocolate was the most commonly chosen 

food craving to address in the EFT treatment group. The mean age of the EFT group was 48 years 

and 39 years for the controls; and the average BMI was 37 for the EFT group and 39 for the 

controls. Results of chi-square analyses revealed there were no significant differences between 

the EFT and control conditions in baseline sociodemographic characteristics (p>0.05).  

2.2 Measures 

Anthropometric Measures. Height and weight measurements were obtained to calculate BMI, 

which is defined as weight in kilograms divided by height in meters squared (kg/m²). BMI 

categories utilised for the present study included: underweight (< 18.5), healthy weight (18.5 to 

24.9), overweight (25.0 to 29.9), or obese (≥ 30.0). 

The Food Craving Inventory is a reliable and valid measure for the assessment of cravings for 

specific types of foods (White et al., 2002). The FCI measures cravings for specific types of foods, 

namely: High Fats, Sweets, Carbohydrates/Starches, and Fast Food Fats, all of which comprise the 

higher order construct of “food craving” or the FCI Total score (White & Grilo, 2005). Higher 

numbers for each of the subscales reflect greater cravings for that food type with the highest 

score being 185. 

2.3 fMRI Paradigm 

All participants had an initial (pre) brain scanning session and 5-weeks later at the end of the 4-

week EFT intervention. Participants were asked to refrain from eating or drinking prior to the scan 

(water excepted) and were asked to consume a caffeinated beverage 30-minutes prior (e.g. coffee) 

to capture the hunger state that most individuals feel prior to their next meal. All scans were 

completed between 8:00 a.m. and 11:00 a.m., with all participants changed into a gown and 

presented with safety questions prior to the scan.       

The fMRI scans were examined for intracranial structural abnormalities by the Radiologist 

partner in the study (second author) and the third author interpreted pre-and post-effect 

differences due to the EFT intervention. During the fMRI scanning the participants were presented 

with six random repeating images of high-calorie food designed to engage parts of the brain which 

respond to food stimuli. They were passive during the procedure, except for paying attention to 

the food images, and this was to minimise engagement of other cognitive systems.   

Participants were scanned on a Skyra 3T system on NUMARIS/4 Version Syngo MR E11A, using a 

20ch head neck coil combination. A 6:35 mins ep2d_pace_moco sequence was used. This is a 

single shot Echo planar sequence that has prospective motion correction built within the sequence 

to correct in real time for motion. In addition, real time monitoring of the amount of motion is 

possible via the 3D neuro card utilizing the inline features. Block design was used for paradigm 

creation, and the total number of measurements was 120, with paradigm size being 20 Threshold 

or T-score was set at 3 for the sequence acquisition. The TR 3200 TE 30 total scan time for 

sequence was 6:29 minutes, however the use of dummy scans and IPAT calibration accounted for 

the 6 second disparity. No other filtering was used; synchronization with the scanner ensured that 

baseline did present until after this period. The Voxel size was 2 x 2 x 3 slices 36 dist factor 0 

GRAPPA 2. Block design resulted in baseline, activation, baseline for the duration of test BABA.  

The paradigm was designed to examine activation in response and anticipated consumption of six 
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food items (see Figure 2). Images were presented via digital projector located outside of the scan 

room but able to project to a MRI compatible screen. Test subjects were then able to see images 

via a head mounted mirror.           

Activation and baseline periods for the test were 30 seconds. This meant the randomized 

images were visible for 5.4 seconds each time they were viewed by the subject. When participants 

saw images, they were advised to imagine tasting and eating each food item as it was presented to 

them. The duration of each block was designed to be short enough to prevent habituation in the 

amygdala [45]. In the rest or baseline section a ‘checker board’ image was shown and participates 

were asked to relax.  

Post processing was completed on the scanner using the Neuro 3D platform. Whilst the 

threshold had been applied on the creation of the paradigm. Final processing of threshold was 

applied to patient for both data sets to ensure clear visualization of activation area (this gave a 

threshold of 3.2-4 for all volunteers in cohort). This ensured clarity of data sets for comparison on 

completion of data collection.       

2.4 EFT Treatment 

The intervention used in the current trial was ‘Clinical EFT’; the approach has been validated in 

more than 100 clinical trials. The research supporting Clinical EFT has utilized a protocol which has 

remained stable through three editions of the EFT Manual [18]. 

The EFT treatment was offered for two hours per week, for the 4-week period, to the treatment 

group, while the control group did not engage in any treatment. A trained EFT practitioner 

counsellor skilled in delivery clinical trials delivered the intervention and all sessions were based 

on standardised protocols and adhered to the EFT manual [18]. Acupressure points on the 

eyebrow, side of eye, under eye, under nose, chin, collarbone, under arm, and the top of the head 

were used.   

The procedure of EFT begins by the individual stating a difficulty they are experiencing, 

followed by an opposing, but positive affirming statement. For example, an individual may state 

“Even though I am nervous right now, I accept myself and this problem”. Researchers have long 

found that when positive and negative thoughts are combined, the individual reports a decrease 

of the negative experience [46]. This combination of positive affirmation and negative thoughts is 

typically used in Systematic Desensitization, a behaviour modification therapy [46]. 

Stimulation of specific acupoints then involves tapping on them with two fingers while saying a 

shorter reminder phrase e.g. “nervous”. The subject rates their level of the problem (nervousness) 

out of 10 (0 = completely calm, 10 = highest level possible of the issue) before beginning, and re-

rates this every time they complete the eight tapping points. The process is repeated until the 

discomfort score is zero. The EFT treatment sessions involved direct exposure to craved foods with 

full adherence to protocols and safeguards occurring [18, 47]. The group spent two hours using 

EFT on their food cravings, and were encouraged to self-administer EFT outside of treatment 

sessions in response to cravings e.g. in the moment of in anticipation). Weekly short message 

reminders were sent in between sessions to encourage adherence.   
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3. Results 

3.1 Food Craving Analyses 

The self-report data was analysed using SPSS (Version 23). An alpha level of .05 was utilised to 

determine the statistical significance of all results. Inspection of boxplots revealed no extreme 

outliers. 

The test of within subjects effects revealed there was a significant main effect of time for 

participant total FCI scores, Wilk’s = .485, F (1, 13) = 13.778, p = .003, partial    = .515. 

Participant mean scores decreased by 18% for the EFT group (M = 101.1) to post (M = 67.3) and 5% 

for the control group (M = 83.75 pre; M = 73.25 post). The main effect of group revealed FCI total 

scores were not significantly different between the EFT (M = 84.300; SE = 3.512) and control (M = 

76.400; SE = 4.967) groups, p > .05. The Group x Time interaction for FCI was however significant, 

revealing the food craving difference scores over time decreased significantly for the EFT group 

when compared to the controls, Wilk’s  = .690, F (1, 13) = 5.830, p = .031, partial   = .310 (see 

Table 1). 

Table 1 Associated means, standard deviations, and mean differences for the food 

craving inventory.  

Variable EFT Control 

Pre (SD) Post (SD) Diff Pre (SD) Post (SD)  Diff 

FCI Total 101.10 
(17.62) 

67.30 
(12.52) 

33.80 
(22.69) 

83.75 
(19.94) 

73.25 
(8.50) 

10.50 
(14.20) 

3.2 fMRI Analysis   

The fMRI scans were analysed as a between-groups whole-brain contrast analysis to identify 

brain regions activated by anticipation of food. A ‘threshold’ was set to reduce the ‘noisy’ or areas 

showing activation that were not of interest. Typically with emotive responses the BOLD response 

is very small so the threshold was set at a level to ensure the areas in question were able to be 

analysed. The threshold or T-score was set at approximately 2-2.6 (patient dependent). This was 

then used for all their scans so that comparison could be made with all the tests. 

The areas of emotive responses to food and other stimuli have been documented in previous 

papers and it is noted that there does not appear to be one single area that is definitively 

identified as the primary response to food. However, in the present study for all the pre-scans, 

there was relative activation in the superior temporal gyrus (associated with cognition) and lateral 

orbito-frontal cortex (associated with reward). The post scans for the treatment group only were 

relatively deactivated in both these areas; there was marked reduction in the BOLD response (see 

Figure 1 as an example). Post scanning of a control group who did not receive the EFT treatment 

showed continued activation in these areas (see Figure 2).   
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Figure 1 Pre and post fMRI for subject in EFT treatment condition. 

Note: the yellow, orange and red areas active on the pre scan are relatively deactivated in the post 

scan of the EFT group. 

  

 

 

 

 

 

Figure 2 Control group example fMRI scan. 

Note: the yellow, orange and red areas active on the pre scan that are still relatively activated in the 

control group. 

4. Discussion 

This study represents the first to initially explore neural changes after EFT treatment in 

overweight/obese adults and was designed to develop a fMRI protocol for future investigations. 

Our fMRI results were also consistent with those obtained by previous studies and met the first 

objective. As expected, food images presentation increased activation in the brain and were 
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largest in the superior temporal gyrus and orbitofrontal cortex (left cortical regions). Research 

suggests even if someone is not hungry, seeing food or thinking about food can stimulate eating 

[48, 49], and cortical regions responsive to food images in previous studies have included the 

limbic and paralimbic areas [50] and the prefrontal cortex [51].  

It has also been noted that while the orbitofrontal cortex is typically associated with reward, it 

is also activated when non-reward, or loss occurs, and this may be relevant if a subject is imagining 

being deprived of a food (e.g., a diet or treatment program to target this). The orbitofrontal cortex 

is the first place where olfactory information and taste information converge [52], therefore, given 

participants in the present study were explicitly told to imagine eating the food they were viewing, 

this was not unexpected. Other functional imaging studies have found similar high-calorie items 

result in more activation than low-calorie control items in the same orbitofrontal cortex region [53, 

54]. Further, obese participants characteristically show greater neural activation in these brain 

regions implicated in reward, when compared to lean participants [41, 55]. 

The activation in the superior temporal gyrus in the present study has been noted in other 

studies. The superior temporal gyrus is significantly activated to a greater extent during the 

presentation of food items compared to non-food items [56]. Television viewing studies also 

highlight that food and non-food commercials result in greater activation in neural regions 

associated with similar attention, focus and language areas [57]. Food images significantly increase 

activation in healthy controls in this brain area too [58].  

The second objective of this study was to compare the EFT treatment group to the controls and 

ascertain any differences in neural activity after therapy. There were differences between the EFT 

group on their pre-and post fMRI scans, as well as differences to the control group. The EFT group 

achieved a marked reduction in activation post their EFT treatment in both the superior temporal 

gyrus and orbitofrontal cortex, whereas the control group remained the same.   

While speculatively, the neural changes indicated in this pilot study appear to compare to the 

self-reported food craving decreases in the current trial as well as previous EFT and food craving 

trials [19-22]. The lack of engagement in homework activities reported by participants (addressed 

next) and the relative deactivation of the brain activity during the post scans while viewing high 

caloric food images, suggests a correlation worth examining in larger future trials. 

Finally and worthy of note is that while the EFT participants were encouraged to engage in the 

technique outside sessions, and reminder messages were sent by the lead therapist between 

sessions every week. However, they typically did not do so via self-report and this was also 

indicated in previous trials [19-22]. A recent two year follow-up of an 8-week online intervention 

program for overweight or obese adults found participants’ food craving, perceived power of food, 

dietary restraint capabilities and all psychological distress symptoms (i.e. anxiety, depression and 

somatic) remained significantly reduced from the end of treatment to two-year follow-up [59] 

with no further treatment and a distinct lack of in-between session homework. This study 

suggested that using EFT in the sessions alone resulted in a reduction of cravings that did not 

require any further intervention from the end of the 8-week program.  

It is true a common strategy in the gold standard cognitive and behaviour therapies is utilizing 

homework assignments as a mechanism to produce and strengthen beneficial treatment 

outcomes. Practicing skills outside the therapy session for permanent and long-term change is 

essential. Indeed, engaging in homework activities to produce positive therapy outcomes has been 
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examined in meta-analyses and results indicate that greater compliance with homework is 

associated with more beneficial treatment outcomes [60, 61].  

However, one of the top cited reasons for therapy failure in CBT is homework noncompliance 

[62]. In adult clients, the rates of nonadherence range from 20 to 50 percent [63]. As mentioned, 

EFT’s physical component is more than tapping on the skin (indeed meta-analysis indicates that 

the acupressure component is an active ingredient and outcomes are not due solely to placebo, 

nonspecific effects of any therapy, or nonacupressure components [64]). EFT results in changes in 

the brain, DNA expression, hormone production, brain waves, and blood flow; and is it remarkably 

swift. This stimulation of acupressure points is indeed a “health promoting activity” that occurs in 

session, and does not necessarily rely on homework tasks being completed outside this. 

It has been suggested that there are three factors common to all successful psychotherapies: 

the therapist and the client have a strong bond and effective working relationship; the therapist 

and client both have an expectation that therapy will be successful; and the therapy approach 

includes the client engaging in health-promoting, beneficial actions [65]. The stimulation of 

specific acupoints in EFT has been suggested to be this “health promoting activity” and thus does 

not necessarily rely on homework tasks being completed outside the session [66]. This may 

answer why the treatment effects last over time, although further research is warranted 

4.1 Limitations 

This research served as a pilot study for further explorations of brain activation after EFT 

treatment. Clearly participant numbers were relatively low and restrictive on the inferences that 

can be drawn. In order to draw direct conclusions future studies should be larger and longer in 

follow-up periods and individuals perhaps be able to pick the most appropriate food images that 

they would like to consume at the specific moment of the scan. Subjects in the current study were 

scanned while fasting; thus, they were hungry during the protocol, which may have enhanced the 

appeal of high calorie food items. This study examined findings at an individual level because of 

sample size and to retain individualities in brain structure, however it is recommended that future 

studies include group brain analyses. Further research may also benefit from investigating the 

issue of engaging in homework (e.g. further tapping) to ascertain the impact of compliance and 

longevity of the technique. 

4.2 Implications and Future Recommendations                   

Despite the limitations, this initial study did demonstrate that the viewing of high calorie 

food items by fasting overweight adults activated brain areas associated with focus and 

attention (superior temporal gyrus) and reward (orbitofrontal cortex). Furthermore, eight hours 

of EFT treatment resulted in a relative deactivation of neural activity for those adults and may 

be a useful adjunct for adults in weight loss and maintenance programs. 
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