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Abstract 
Background: Anxiety disorders are the most common mental disorders, typ-
ically treated with psychotherapy and medication. These treatments are not 
suitable for, acceptable to, or effective for everyone. Alpha-Stim AID is a 
Cranial Electrotherapy Stimulation (CES) treatment with evidence of effec-
tiveness in treating anxiety disorders. Objective: The aim of this paper is to 
present outcomes on anxiety, depression, and quality of life of Alpha-Stim 
use in primary care patients in the United Kingdom’s (UK) National Health 
Service (NHS) who reported symptoms of anxiety. Methods: Open label pa-
tient cohort design. Self-report measures: PHQ-9 (depression), GAD-7 (an-
xiety) and EQ-5D-5L (health related quality of life). Twenty-three patients 
with symptoms of anxiety completed a six-week course of Alpha-Stim inter-
vention. Results: Reliable improvement and remission rates respectively were 
60.9% and 17.4% for the GAD-7; 42.9% and 22.7% for the PHQ-9. Significant 
improvement and medium/large effect sizes (n2 = 0.59 and 0.56 respectively). 
EQ-5D-5L results showed significant improvements in quality of life. Per-
ceived quality of life doubled with an improvement of 0.36 on the health in-
dex score, this intervention adds 3.64 Quality Adjusted Life Years (QALYs). 
Limitations: The study was not an RCT, there was no control group. Con-
clusions: Alpha-Stim AID CES can be delivered through a UK primary care 
practice, and can have a significant impact on symptoms of anxiety and de-
pression, and improve quality of life in primary care patients with anxiety 
symptoms. Further feasibility studies in primary care and sufficiently po-
wered RCT are required. 
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1. Introduction 

Anxiety or Generalized Anxiety Disorder (GAD) is characterized by feelings of 
unease, such as worry or fear, that persist for several months, resulting in dis-
tress or impairment in personal, social, educational, occupational, or other func-
tioning areas [1]. Anxiety disorders (GAD, phobias, panic disorder) are the most 
common mental disorders, with lifetime prevalence rates in the general popula-
tion ranging from 13.6% to 28.8% [2] [3]. GAD has a lifetime population preva-
lence of 3.7% and a 12-month prevalence of 1.8% [4]. Psychiatric co-morbidities 
with GAD are common; this may complicate treatment and thus result in poorer 
treatment outcomes [5]. GAD patients use more health care resources than the 
general population and loss of functioning may affect their economic contribu-
tion; the costs of GAD may be comparable to Major Depressive Disorder (MDD) 
[5]. 

A systematic review and meta-analysis found that the prevalence of anxiety in 
the general population during the COVID-19 pandemic could be three times 
higher [6]; factors contributing to this include stress connected with work or job 
security, economic impact, loss of social connections, loss of meaningful activity, 
and restrictions on life [6] [7]. Many healthcare workers have experienced in-
creased levels of anxiety due to COVID-19 [7]. Anxiety is one of the reported 
symptoms of long COVID [8] [9] [10], defined as symptoms during or following 
COVID-19 infection that continue for over 12 weeks and not explained by 
another diagnosis [11]. Long term effect of COVID-19 on anxiety prevalence is 
unknown, but COVID-19 risk and societal restrictions to prevent spread are 
likely to remain for a number of years. 

In England and Wales, National Institute for Health and Care (NICE) guid-
ance for management of GAD is a three-step process, step 1: identify and com-
municate the diagnosis and provide education and active monitoring in primary 
care; step 2: individual non-facilitated self-help, individual guided self-help, or 
psychoeducational groups (choice guided by patient preference); step 3: an indi-
vidual high-intensity psychological intervention or drug treatment (choice guided 
by patient preference) [12]. There can be a significant wait for individual high- 
intensity psychological intervention, and so medication may be given in advance 
of psychotherapy. Some people in contact with secondary mental health services 
are deemed not suitable for individual high-intensity psychological intervention 
community services, with multi-professional interventions delivered by second-
ary mental health care services [13]. 

One-to-one psychotherapy can be effective for anxiety but is costly and leng-
thy, with non-response rates of 60% - 66% [14] [15]. Medication treatments for 
anxiety disorders include Selective Serotonin Reuptake Inhibitors (SSRIs), Sero-
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tonin Norepinephrine Reuptake Inhibitors (SNRIs), benzodiazepines, buspirone, 
and Tricyclic Antidepressants (TCAs) [16]. These medications can reduce symp-
toms of anxiety; however, not all people respond, and patient acceptability and 
compliance are often compromised due to adverse effects, including weight gain, 
increased rates of falls, increased fracture rates, gastrointestinal and sexual diffi-
culties, insomnia, and severe headaches [17] [18] [19]. In some cases, withdrawal 
effects can be long-lasting and severe [20]. Use can result in increased (2.8 times) 
suicide risk [21]. High prescription rates are largely explicable by chronic usage, 
which is partially explained by patient-reported withdrawal difficulties [22]. Due 
to dependence and withdrawal issues, benzodiazepine is only recommended for 
severe anxiety and only short term prescription (two to four weeks) [23]. Some 
people do not respond well to either drugs or psychotherapy, and so it is impor-
tant to offer alternative treatment options enhancing patient choice of treatment. 

One such alternative is the Alpha-Stim AID device. Alpha-Stim Cranial Elec-
trotherapy Stimulation (CES) uses very low voltage current to induce changes to 
electrical activity of the brain, from stressful (beta and delta) frequencies to more 
relaxing (alpha) frequencies [24]. This is delivered by the patient using a mobile 
phone-sized device and connected via soft pad clips to the earlobes, for up to an 
hour a day. It is easy to use, and is Conformitè Europëenne (CE) marked for the 
intended purpose. Following the completion of an intervention, Alpha-Stim de-
vices may be returned and reused by another patient. NICE states that based on 
cost modelling the per-person treatment cost is £70 per person, inclusive of all 
staff and ad hoc costs [25]. Alpha-Stim is safe, with NICE confirming people us-
ing Alpha-Stim AID have a low risk of side effects [25]. 

The Alpha-Stim has been the subject of RCTs in the United States that have 
demonstrated the efficacy of the treatment versus a sham device [26]. A syste-
matic review identified five Randomised Controlled Trials (RCTs) with a total of 
198 participants. The review found that it is an established and safe (does not 
cause serious adverse events) form of low current electrical neuromodulation 
that improves anxiety and depression symptoms over 6 weeks’ treatment in people 
experiencing anxiety with depression [27]. A study set in an NHS Improving 
Access to Psychology Treatment (IAPT) service with 161 patients diagnosed 
with GAD showed the Alpha-Stim to be a clinical and cost-effective anxiety dis-
order treatment option [28]. There was a cost-saving of £540.88 per patient com-
pared to Cognitive Behavioural Therapy (CBT), 44.7% achieved anxiety remis-
sion at 12 weeks and 47.8% at 24-week follow-up, and over 80% returned the de-
vice to the provider when finished the course of treatment [28]. In addition, 
scores of self-rated depression significantly reduced at week 12, but the result 
was not significant at week 24. Although this study was not an RCT, it showed 
that Alpha-Stim can be delivered through NHS IAPT services, is acceptable to 
patients and patients will conform to the required protocol. Very little is docu-
mented on the device’s impact on quality of life [25], only two studies to date 
have reported Alpha-Stim associated improvements on the quality of life: EQ-5D-5L 
[28] and WHOQOL_BREF (WHO Quality of Life Questionnaire) [29].  
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There is research evidence for the effectiveness of CES in the treatment of an-
xiety from research trials; however, there is a lack of information on outcomes 
from delivering through primary care clinical practice. NICE guidelines state 
that Alpha-Stim AID shows “promise” for managing anxiety disorders; however, 
due to concern over insufficient good-quality evidence, has not to date adopted 
the intervention for routine support [25]. Prior to adoption, the guideline re-
commends the collection of real-world data on the use of Alpha-Stim AID to 
better understand issues around people’s treatment preferences, treatment com-
pletion rates, short and long term efficacy as well as the impact on quality of life 
[25]. Implementation studies are recommended in healthcare settings to check 
that the efficacy seen in RCTs is translated into routine clinical practice [30] 
[31]. This is the first study to report feasibility and outcomes data from a service 
delivering Alpha-Stim for anxiety in primary care practice in the UK. 

2. Methods 

(1) Design 
An open label patient cohort design. The project was approved by the NHS 

primary care provider consortium. 
(2) Setting 
UK National Health Service (NHS) primary care service in England. 
(3) Inclusion/Exclusion Criteria 
Inclusion: 
1) 18 years or over 
2) Signed consent form 
3) Symptoms of anxiety or GAD-7 score of 8 or above 
Exclusion: 
1) Lack of capacity to consent 
2) Experience of seizures 
3) Have a pace maker of any other implanted electrical device 
(4) Intervention 
Electrical current is delivered by Alpha-Stim AID (CE marked medical device) 

(0.5 Hz, 100 - 500 μA, 50% duty cycle, biphasic asymmetrical rectangular waves), 
a mobile phone sized device delivering small electric currents via soft pad con-
ducting clips to the earlobes. The person wears the device via lanyard hung 
around their neck, enabling light activities to be performed whilst in use. All 
participants were recommended 60 min per day of Alpha-Stim CES treatment at 
a current of one hundred micro amps (level 1, 2 bars on the device display), 7 
days per week for 6 consecutive weeks. Patients were given printed instructions 
and shown how it works. Support was provided if required. Patients remained 
on any physical or medical health medication they were currently taking. 

(5) Measures 
The measures were collected prior to treatment, mid intervention at week 

three and shortly following end of treatment at week six. The GAD-7 is a self-report 
measure of GAD [32]. A score that is rated as severe on this scale is 16 - 20. The 
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GAD-7 has good sensitivity and specificity for GAD and is moderately good at 
screening three other anxiety disorders: panic disorder, social anxiety disorder, 
and Post-Traumatic Stress Disorder (PTSD) [33]. It has good internal consis-
tency: Cronbach’s a 0.92 [34]. GAD-7 remission is defined as 7 points or less, re-
liable improvement is defined as a reduction in 5 or more points from baseline 
and recovery is defined as both reliable improvement and remission achievement. 

Personal Health Questionnaire, 9-item (PHQ-9) a 9-item self-rated measure 
of the severity of depression symptoms [35]. The PHQ-9 has good sensitivity 
and specificity for major depression; it has good internal consistency: Cron-
bach’s a [0.89, 35]. A score that is rated as severe on this scale is 20 and over. 
PHQ-9 remission is defined as a score of 9 or less, reliable improvement is a re-
duction in 6 points from baseline, and recovery is defined as both reliable im-
provement and remission being achieved. 

EQ-5D-5L is a five item self-rated measure of health related quality of life. It is 
a standardised measure of health status developed by EuroQol group with the 
aim to provide a simple, standardised measure of health for clinical appraisal 
[36] [37]. The descriptive systems comprises of five dimensions (mobility, self-care, 
usual activities, pain/discomfort, anxiety/depression) each of which are meas-
ured within 5 levels (no problems, slight problems, moderate problems, severe 
problems and extreme problems). The digits from the five dimensions are com-
bined to create a five-digit number describing a participants’ holistic health state. 
The EQ-5D-5L is a validated, generic, preference-based measure of health status, 
widely used in national health surveys in the UK and clinical trials of mental 
health interventions [38] [39]. It is recommended by NICE to estimate health 
state utility weights for quality-adjusted life year [21]. EQ-5D-5L demonstrates 
good construct validity and is sensitive to changes in in patients with depression 
and anxiety [40]. 

(6) Medical Records 
Demographic information (gender, age at admission and diagnosis) were ex-

tracted from clinical records containing routinely collected data. Analysis was 
conducted using an anonymised database. 

(7) Process to Treatment 
Patients were referred to their Social Prescribing Link worker (SPLW) by their 

GP, who in turn referred them on to the lead SPLW for inclusion in this project. 
Patients were selected if they met inclusion criteria and were provided with in-
formation about the treatment and evaluation, informed consent was sought and 
required to begin treatment; patients could withdraw consent at any point with-
out need for providing a reason. Figure 1 shows flow into the study. 

(8) Analysis 
Data were analysed using SPSS statistics software package. Data screening 

confirmed the dataset met all the requirements of the general linear model with 
the exception of baseline GAD-7 and PHQ-9 being not normally distributed; how-
ever, it is common place for clinical measures at baseline to be negatively  
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Figure 1. Flow into study. 
 
skewed from a clinical intervention sample [41]. Following descriptive analysis, 
one-way repeated measures ANOVA were conducted to determine whether 
there were statistically significant improvements for the mental health assess-
ments between baseline, week 3 and week 6 following the intervention. The 
EQ-5D-5L individual dimensions were primarily analysed using descriptive sta-
tistics. One-way repeated measures ANOVA were administered to assess wheth-
er the improvements observed in each dimension were significant. The average 
digit calculated within each dimension was combined at baseline and post inter-
vention to create two comparative five-digit health states. These digits were 
converted into the corresponding holistic health index scores to calculate quali-
ty-adjusted life years (QALYs). A one-way repeated measure ANOVA was con-
ducted on each participant’s converted health index score at the three time 
points to assess significant improvement. Finally, ANCOVA was utilized to test 
whether CES usage acted as a significant covariate of improvement observed in 
GAD-7, PHQ-9 and health. 

3. Results 

Of the 36 participants recruited, 23 (63.89%) completed 6 weeks of treatment 
and post intervention mental health assessments. The sample comprised of 29 
(80.6%) females and seven males (19.4%). Prior to week 1 five participants dis-
engaged from the research. Of the given reasons, one stated extreme external 
pressure (2.7%), 1 stated severe headache (2.7%), 1 stated extreme anxiety (2.7%) 
and 2 declined for unknown reasons (5.4%). Following baseline measure, four 
participants withdrew; two (5.6%) stated they experienced anxiety regarding the 
device; 1 (2.7%) withdrew due to concern about medical history and one (2.7%) 
for further unknown reasons. Prior to week 6, four participants were lost to fol-
low up; one stated extreme headaches (2.7%), one felt unable to continue due to 
lack of coping following the bereavement of family member (2.7%), the remain-
ing two did not stipulate a reason for disengagement (5.5%). As illustrated by 
Table 1, participant mean baseline scores were in the severe range for GAD and  
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Table 1. Baseline characteristics of participants (n = 36). 

Variable Age, Mean ± SD (Min-Max) % 

Age 18 - 65 

Health Index 0.29 ± 0.32 (−0.28 - 0.82) 

GAD7 17.93 ± 3.41 (11 - 21) 

PHQ9 19.00 ± 4.1 (7 - 25) 

Female 29 (80.6%) 

 
moderately severe range for depression [32] [35]. Baseline EQ-5D-5L crosswalk 
data values indicated participants had a holistic health index of 0.29 (max = 1). 

Table 2 shows the proportion of participants who reach remission, reliable 
improvement and recovery for GAD-7 and PHQ-9 at week 3 and week 6 follow-
ing the intervention. By week three, 2 (7.7%) of participants achieved both re-
mission and recovery. The proportion of participants that achieved reliable im-
provement was 9 (34.6%) and 14 (60.9%) at 3 and 6 weeks respectively. No par-
ticipants reported deterioration in either GAD-7 or PHQ-9 over the interven-
tion.  

Prior to statistical analysis, data screening was conducted to evaluate whether 
the dataset met the requirements of the general linear model. One-way repeated 
measures ANOVA was conducted to determine whether there were statistically 
significant differences in GAD-7 scores over the course of the 6 week alpha stim 
intervention. There were no outliers in the data, as assessed by inspection of a 
boxplot. The Shapiro Wilk’s test assessed both the GAD-7 and PHQ-9 baseline 
measures to not be normally distributed (p < 0.05). However, it is common for 
clinical measures at baseline to be negatively skewed from a clinical intervention 
sample [41]. GAD-7 and PHQ-9 scores were normally distributed at week 3 and 
week 6, as assessed by Shapiro-Wilk’s tests (p > 0.05). Mauchly’s test of spherici-
ty indicated that the assumption of sphericity had not been violated, χ2(2) = 0.15, 
p = 0.93. The reduction in GAD-7 scores were statistically significant, F (2, 44) = 
30.35, p < 0.001, a large effect size was observed partial n2 = 0.59. Thus, 59% of 
the improvement in GAD score was attributed to the intervention. Post hoc 
analysis with a Bonferroni adjustment revealed that there was a decrease in 
GAD-7 score from baseline (M = 17.77, SD = 3.37) to week 3 (M = 13.68, SD = 
4.43), a statistically significant mean decrease of 4.09, 95% CI [2.1, 6.09], p < 
0.001; and from baseline to week 6 (M = 11.95, SD = 4.29). 

In comparison to GAD-7, a lower percentage of participants achieved reliable 
PHQ-9 improvement by week 3 and week 6, yet more participants achieved re-
mission at week 3 and 6. By the end of the intervention an equivalent percentage 
of recovery was observed for PHQ-9 and GAD-7. Spearman rank-order correla-
tion indicated a statistically significant correlation between PHQ-9 and GAD-7 
improvement over time, rs = 0.63, p = 0.001.  

The PHQ-9 effects were similar to GAD-7. Mauchly’s test of sphericity indi-
cated that the assumption of sphericity had not been violated, χ2(2) = 2.04, p =  
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Table 2. Remission, reliable improvement and recovery. 

Outcome 

3 weeks 6 weeks 

Remission 
Reliable 
improve 

Recovery Remission 
Reliable 
improve 

Recovery 

n = 26 (%) n =26 (%) n = 26 (%) n = 22 (%) n (%) n (%) 

GAD-7 2 (7.7%) 9 (34.6%) 
2 (7.7%) 
n = 26 

4 (17.4%)* 14 (60.9%)* 4 (17.4%)* 

PHQ-9 4 (15.4%) 7 (26.9%) 
1 (3.8%) 
n = 26 

5 (22.7%) 12 (42.9%) 4 (14.3%) 

GAD-7 & PHQ-9 1 (3.8%) 5 (19.2%) 
1 (3.8%) 
n = 26 

3 (13.6%) 12(54.5%) 3 (13.6%) 

*n = 23. 

 
0.36. The reduction in PHQ-9 scores were statistically significant at all time 
points during the alpha stim intervention, F(2, 40) = 25.41, p < 0.001, partial n2 
= 0.56. The large effect size confers 56% of the improvement in PHQ-9 was ac-
counted for by the intervention. Post hoc analysis with Bonferroni adjustment 
revealed that there was a decrease in PHQ-9 score from baseline (M = 18.52, SD 
= 4.03) to week three (M = 15.24, SD = 5.20), a statistically significant mean de-
crease of 3.29 95% CI [1.53, 5.04], p < 0.001; Similarly, a decrease in PHQ-9 
score is observed between baseline and week 6 (M = 12.81, SD = 5.08), a statisti-
cally significant decrease of 5.71, 95% CI [3.37, 8.06], p < 0.001.  

Table 3 illustrates the data collected from the EQ-5D-5L tool at baseline and 
week 3 and 6 following the intervention. From the table, the data depicts the in-
tervention did not play a large role in improving mobility. At week 6, 8.3% of 
participants reported the experience of severe/extreme mobility issues, com-
pared to 18.5% at baseline, illustrating an improvement in 10.2% of participants. 
A greater improvement was observed in the selfcare dimension in which at base-
line 11.1% of participants reported they had severe problems washing or dress-
ing themselves, whereas at week 3 and week 6 this severity of dimension was not 
reported by any participants. Furthermore, at baseline 29.6% of participants re-
ported they had no problems washing or dressing themselves, whereas by week 6 
this was reported by 45.8% of participants. Following the intervention a similar 
degree of improvement was observed in the ability to engage in usual activities 
dimension. Whereas at baseline 0% of participants reported being able to get on 
with usual activities without problems, by the end of week 6, 8.3% of participants 
had acquired this level. A large improvement (23.1%) was observed in partici-
pants at baseline who had extreme/severe inability to conduct their usual activi-
ties (48.1%) to week six (25.0%). Minimal improvement was found in the 
pain/discomfort dimension. The greatest improvement was observed in the de-
pression/anxiety dimension. At baseline 40.7% of participants stated they were 
extremely anxious or depressed; whereas at week 6 no participants reported the 
extreme level. No participants reported being totally free from anxiety or de-
pression, but there was an improvement of 16.7% of participants who reported  
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Table 3. Heath profile: percentage of participants that reported levels 1 to 5 on EQ-5D-5L 
by dimension and time. 

EQ-5D Dimension Baseline Week 3 Week 6 

Mobility 

Level 1 48.1% 44.4% 41.7% 

Level 2 14.8% 18.5% 29.2% 

Level 3 18.5% 22.2% 20.8% 

Level 4 14.8% 11.1% 8.3% 

Level 5 3.7% 3.7% 0.0% 

No problems 48.1% 44.4% 41.7% 

Slight-moderate 33.3% 40.7% 50.0% 

Severe-extreme 18.5% 14.8% 8.3% 

Self care 

Level 1 29.6% 33.3% 45.8% 

Level 2 29.6% 29.6% 33.3% 

Level 3 29.6% 37.0% 20.8% 

Level 4 11.1% 0.0% 0.0% 

Level 5 0.0% 0.0% 0.0% 

No problems 29.6% 33.3% 45.8% 

Slight-moderate 59.2% 66.6% 54.1% 

Severe-extreme 11.1% 0.0% 0.0% 

Usual activity 

Level 1 0.0% 3.7% 8.3% 

Level 2 7.4% 18.5% 33.3% 

Level 3 44.4% 44.4% 33.3% 

Level 4 25.9% 29.6% 20.8% 

Level 5 22.2% 3.7% 4.2% 

No problems 0.0% 3.7% 8.3% 

Slight-moderate 51.8% 62.9% 66.6% 

Severe-extreme 48.1% 33.3% 25.0% 

Pain/discomfort 

Level 1 29.6% 40.7% 20.8% 

Level 2 22.2% 22.2% 33.3% 

Level 3 33.3% 14.8% 29.2% 

Level 4 0.0% 3.7% 12.5% 

Level 5 14.3% 18.5% 4.2% 

No problems 29.6% 40.7% 20.8% 

Slight-moderate 55.5% 37.0% 62.5% 

Severe-extreme 14.3% 22.2% 16.7% 

Anxiety/depression 

Level 1 0.0% 0.0% 0.0% 

Level 2 0.0% 14.8% 16.7% 

Level 3 25.0% 33.3% 33.3% 

Level 4 33.3% 37.0% 50.0% 

 

Level 5 40.7% 14.8% 0.0% 

No problems 0.0% 0.0% 0.0% 

Slight-moderate 25.0% 48.1% 50.0% 

Severe-extreme 74.0% 51.8% 50.0% 

No problems: level 1. Slight-moderate problems: sum of level 2 and 3. Severe-extreme: sum of level 4 and 5. 
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they experienced only slight anxiety/depression. Table 3 provides a summary of 
the statistical improvements observed in the five dimensions, across each of the 
five levels from baseline to week 6 following the intervention. Statistically signif-
icant improvements are observed in selfcare, ability to perform usual activities as 
well as experience of depression and anxiety.  

Research has established a corresponding EQ-5D-5L digit health index score 
which is utilized to calculate Quality-Adjusted Life Years (QALYs). The dimen-
sions given the greatest importance in the contribution to quality of life in the 
UK population are pain/discomfort and anxiety/depression [42]. Table 4 illu-
strates the descriptive data for each of the five dimensions as well as the mean 
health digit (calculated according to each dimension) and corresponding health 
index at baseline, week 3 and week 6. The average digit in each dimension were 
combined at baseline and converted to a health index value of 0.357 (max = 1), 
adopting the same process following the intervention the improved health digit 
converts to a score of 0.721. Thus, from baseline to week 6, quality of life doubles 
with an improvement of 0.36 reported. Measured across ten years, this interven-
tion adds 3.64 QALYs.  

Additionally, a one-way repeated measure ANOVA was conducted to deter-
mine whether there was a statistically significant difference in participants health 
index score over the course of the 6 week alpha stim intervention. There were no 
outliers in the data, as assessed by inspection of a boxplot. The Shapiro Wilk’s 
test assessed the health index values to be normally distributed at baseline, week 
3 and week 6 (p > 0.05). Mauchly’s test of sphericity indicated that the assump-
tion of sphericity had not been violated, χ2(2) = 0.91, p = 0.374. The improve-
ment in health index score was statistically significant, F (1, 21) = 11.40, p = 
0.003, partial n2 = 0.35 a medium effect size. Post hoc analysis with a Bonferroni 
adjustment revealed there was an improvement from baseline (M = 0.32, SD = 
0.31) to week 6 (M = 0.51, SD = 0.24), a statistically significant mean improve-
ment of 0.19 95% CI [0.05, 0.34], p = 0.009. 
 
Table 4. Mean and standard deviation within each dimension across time with corres-
ponding mean variation, significance and effect size. 

EQ-5D Dimension 
Baseline Week 3 Week 6 

F p n2 
Mean (std) Mean (std) Mean (std) 

Mobility level 2.11 (1.28) 2.11 (1.22) 1.96 (1.00) 0.792 0.459 0.04 

Selfcare level 2.22 (1.01) 2.04 (0.85) 1.75 (0.79) 5.58 0.015* 0.21 

Usual activity level 3.63 (0.93) 3.11 (0.89) 2.79 (1.02) 11.01 p < 0.001* 0.34 

Pain/discomfort level 2.48 (1.34) 2.37 (1.52) 2.46 (1.10) 0.69 0.507 0.03 

Anxiety/depression level 4.15 (0.82) 3.52 (0.93) 3.33 (0.76) 9.31 p < 0.001* 0.31 

Combined level health state 22324 22323 11223    

Health index score 0.357 0.57 0.721 
   

*Significant at p < 0.05 level. Each dimension is scored between 1—no problem to 5—extreme problem. 
Health state is defined by combing the level from each of the 5 dimensions into a single health digit. The 
combined health digit converts into health index score out of 1. 
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As stipulated within the procedures, participants were required to use the Al-
pha-Stim intervention daily. Data from the participant usage questionnaire in-
dicated that 29.6% of participants used the device daily through the 6 week in-
tervention, 48.1% reported using the device “virtually” everyday, 18.5% used the 
device most days and 3.7% of participants used the device half of the days. These 
categories were analysed as a covariate between PHQ-9 and GAD-7 improve-
ment. The ANCOVA results were non-significant in both cases, indicating that 
failure to adhere to daily treatment did not have a significant detrimental impact 
on improvement. 

4. Discussion 

The results show that Alpha-Stim CES can be delivered in a UK based primary 
care clinical service and can be effective in reducing anxiety. The outcomes are 
comparable to published RCTs and service data. In moderate to severe anxiety 
patients, 17.4% of patients achieved remission and 60.9% showed reliable im-
provement in their self-rated anxiety symptoms with 6 weeks of Alpha-Stim CES 
treatment. Morriss et al. (2019) reported 44.7% remission and 63.4% reliable 
improvement rate [28]. Although similar reliable improvements were observed, 
the current study’s higher GAD-7 baseline score may account for the lower re-
mission rates. This present study shows that use of the device may lead to rapid 
improvement, 34.6% of participants show reliable improvement within 3 weeks. 

In terms of the depression results, remission and reliable improvement were 
22.7% and 42.9% respectively following the six week intervention. Morriss et al. 
reported a similar reliable improvement rate (47.2%) and a higher remission rate 
(45.3%) [28]. Baseline demographics revealed the current sample had more se-
vere symptoms as illustrated by PHQ-9 (mean = 19 verses 16.07). As with an-
xiety, reliable improvement can be achieved quickly, the current study indicated 
26.9% of participants made reliable PHQ-9 improvement by week three.  

The current paper is the first to publish a detailed analysis on the impact of 
Alpha-Stim intervention on quality of life using the EQ-5D-5L. The results indi-
cated a positive outcome on four of the five dimensions measured by the 
EQ-5D-5L. Of these improvements the dimensions of self-care, ability perform 
usual activities and anxiety/depression were statistically significant. The largest 
effect sizes were observed in ability to perform usual activities and the anxie-
ty/depression dimension. This indicates the positive impact of Alpha-Stim on 
the real world functioning and wellbeing of patients.  

The only EQ-5D-5L dimension that failed to indicate improvement was the 
pain/discomfort dimension. It is perhaps expected that this is the case as pain 
and discomfort are often due to long term chronic physical health problems. 
Meta-analysis of research data indicates use of CES for pain conditions (such as 
fibromyalgia, headache, painful degenerative join disease, low back pain, mus-
culoskeletal pain, and chronic neuromuscular pain) have mixed results [27].  

The EQ-5D-5L health index conversion scores indicated that the quality of life 
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improved following the six week intervention The 0.36 improvement is equiva-
lent to 3.64 QALYs (life year gains) across the span of 10 years. The cost per 
QALY threshold stipulated by NICE for England and Wales ranges between 
£20,000 and £30,000; NICE reported cost modelling estimated a per-person 
treatment cost of £70 for a 10 week course of Alpha-Stim and inclusive of all 
staff and ad hoc costs [25]. Thus, the intervention is highly cost effective, as price 
per QALY is well below the stipulated threshold.  

The treatment was acceptable to most patients, most used as the device as in-
structed and returned it following use. Results indicate that this approach is ef-
fective in targeting anxiety irrespective of the existence of co-morbid illness as 
well depression. The intervention’s success indicates the effectiveness of NHS 
delivered CES and the need to increase availability to enable more people with 
anxiety to potentially benefit. This intervention may offer hope to the many 
people with complex mental and physical health histories who experience 
symptoms of anxiety or depression that have failed to respond to medication or 
psychotherapy or who find medication side effects unacceptable. Cost-benefit 
analysis is required to understand the potential savings that could be derived by 
the wider implementation of Alpha-stim for people with anxiety. Further re-
search is required to investigate why some people respond and others do not: 
what factors determine response. 

5. Limitations 

This was not a randomised controlled trial; there was no control group. Treat-
ment was open label and adjunct to any existing anxiety or other treatments. 
There was no follow-up data collection point beyond end of treatment, and thus 
long-term effects could not be reported. The sample was over-represented by 
females (80%). An attrition rate of 36% was observed, with 36 participants en-
tering the study and 23 completing the 6 week intervention. A number of par-
ticipants disengaged from the research without explanation and therefore it is 
unclear if any participants disengaged for positive reasons, such as they no long-
er required treatment due to improvement. In the current research, CES treat-
ment dosage was not individualised per participant; for example, participants 
may benefit from distinct waveforms, intensity and stimulus location [42], but it 
is not known if this is the case. The devices were not locked and therefore some 
participants may have used a higher than recommended dosage. 

6. Conclusion 

Further work is needed to define the role of CES in an anxiety treatment path-
way. This work needs to understand when it is best to offer CES in people’s ex-
perience of anxiety and when CES is a better option than other treatment op-
tions such as psychotherapy or medications. Due to low side effects, the inter-
vention could be considered in advance of using medication. The availability of 
CES is currently limited. The results support a wider availability of CES as a treat-
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ment option for people with anxiety. Ideally, CES should be a treatment option 
freely available to people with mental health illnesses who meet the criteria for 
treatment rather than just those who can afford the cost of the device for them-
selves. There is a need for further RCTs on effectiveness for anxiety: an RCT com-
paring Alpha-Stim AID with individual Cognitive Behavioural Therapy (CBT), 
medication or both [25]. There is also a need to improve the understanding of 
Alpha-Stim AID’s mechanism of action through studies that include a sham 
control [25]. 

7. Key Points 

­ Primary care delivered Alpha-Stim for anxiety treatment can reduce anxiety 
and depression symptoms and improve quality of life. 

­ Alpha-stim is effective irrespective of the existence of co-morbid physical or 
mental illness. 

­ Alpha-stim should be a treatment option available to people with anxiety. 
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