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Abstract

Background: Only a relatively low proportion of university students seek help for anxiety and depression disorders,
partly because they dislike current drug and psychological treatment options and would prefer home-based care. The
aim of this study is to determine the feasibility, acceptability and cost utility of Alpha-Stim cranial electrostimulation
(CES) delivered through a nurse led primary care clinic as a daily treatment for anxiety and depression symptoms by
the student at home in contrast to usual primary care.

Method: Feasibility and acceptability of a nurse led clinic offering Alpha-Stim CES in terms of the take up and com-
pletion of the six-week course of Alpha-Stim CES. Change in score on the GAD-7 and PHQ-9 as measures of anxiety
and depression symptoms at baseline and at 8 weeks following a course of Alpha-Stim CES. Similar evaluation in a
non-randomised control group attending a family doctor over the same period. Cost-utility analysis of the nurse led
Alpha-Stim CES and family doctor pathways with participants failing to improve following further NICE Guideline clini-
cal care (facilitated self-help and cognitive behaviour therapy).

Results: Of 47 students (mean age 22.1, years, 79% female opting for Alpha-Stim CES at the nurse-led clinic 46
(97.9%) completed a 6-week daily course. Forty-seven (47) students comprised a comparison group receiving usual
family doctor care. Both Alpha-Stim CES and usual family doctor care were associated with large effect size reductions
in GAD-7 and PHQ-9 scores from baseline to 8 weeks. There were no adverse effects and only one participant showed
a clinically important deterioration in the Alpha-Stim group. In the cost utility analysis, Alpha-Stim CES was a cheaper
option than usual family doctor care under all deterministic or probabilistic assumptions.

Conclusion: Nurse delivered Alpha-Stim CES may be a feasible, acceptable and cheaper way of providing greater
choice and home-based care for some university students seeking help from primary care with new presentations of
anxiety and depression.
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orders, and another quarter are due to depression [1].
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Anxiety disorders may be increasing in university stu-
dents over time [2]. They are overrepresented in students
dropping out from their university courses or failing to
obtain their degrees [1, 3, 4]. There are also concerns
about high rates of suicide and self-harm among students
[5, 6]. Only 23% of students with mental health problems
from high income countries seek any health care for these
problems [1]. Barriers to seeking help include uncertainty
about the need for help, stigma, not knowing how to get
mental health help, a dislike of current treatment options
and a wish to self-manage problems at home [7-9].

Most young people with these conditions are managed
in primary care and will be offered a variety of treatment
options depending on the severity of symptoms, local
service availability and personal preference. The main
therapeutic options are antidepressants and psycho-
logical treatments for anxiety and depression disorders.
However, there are concerns about the effectiveness and
safety of antidepressants in young people [10, 11], and
the addictive and abuse potential of anxiolytic drugs such
as pregabalin and benzodiazepines in all age groups [12].
Psychological treatments are also effective but there are
high rates of non-attendance and non-completion of
therapy when referrals are made to psychological treat-
ment services from primary care [13].

Given these findings, there is a need to explore other
service delivery options such as nurse only run clinics
and treatment approaches for managing anxiety disor-
ders in university students that do not involve prescribing
of drugs or highly skilled psychological therapists. A way
of increasing the uptake of effective treatments for stu-
dents might be to offer them a broader range of choices
such as the option to consult a nurse offering devices to
be used at home for their anxiety. Such home treatment
may be particularly favoured during periods of time such
as the current COVID-19 pandemic.

One such device is the Alpha-Stim AID (Electro-
medical Products International, Inc), delivering cranial
electrotherapy stimulation (CES). An asymmetrical alter-
nating waveform microcurrent is delivered to the brain
by a battery powered mobile phone sized device through
clips that attach on the ear lobes. When it is turned on,
a small vibration is felt in the ears, and a mild electri-
cal current is delivered, the strength of which can be
adjusted. Alpha-Stim AID CES is used for 20 and 60 min
every day to treat anxiety disorders for at least 6 weeks.
The higher the strength of the current, the shorter the
time the patient needs to wear it but there might be
more adverse effects such as more intense vibration at
the ear lobes. The device is CE marked and permitted
by the FDA for direct purchase by the public for anxiety
and depression. At the time of the study NICE permitted
home use for the device for anxiety disorders under the
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NHS with direction from a health practitioner [14]. How-
ever, NICE then revised this recommendation calling
for further research on the use and cost of Alpha-Stim
AID in primary care, a comparator trial with SSRI anti-
depressants or cognitive behaviour therapy, and on the
mechanism of action of the device in generalised anxiety
disorder [15]. Meta-analysis of randomised controlled
trials shows the efficacy of CES versus sham treatments
on anxiety and depression symptoms in people with anx-
iety disorders [16]. A recent open study using Alpha-Stim
AID CES showed that nearly half of patients with severe
generalised anxiety disorder achieved remission that was
maintained for 12weeks without further CES treatment
[17]. Alpha-Stim AID CES reduced the cost of care com-
pared to offering all of these patients’ individual cognitive
behaviour therapy (CBT) [17].

Current NICE Guidance for generalised anxiety dis-
order proposes a period of watchful waiting and educa-
tion about anxiety by the GP followed if necessary by
facilitated self-help using computerised CBT and then if
necessary individual CBT from the local NHS Improv-
ing Access to Psychological Treatment services [18]. In
an amended pathway, treatment using Alpha-Stim AID
CES at a nurse run clinic might occur first. Those who
required further treatment would be referred to facili-
tated self-help using computerised CBT and then if nec-
essary to individual CBT. There would be no need for a
period of watchful waiting by the GP.

The overall purpose of this study is to determine the
feasibility, acceptability and cost utility of Alpha-Stim
cranial electrostimulation (CES) delivered through a
nurse-led primary care clinic as a daily treatment for anx-
iety and depression symptoms by the participant at home
in contrast to usual primary care. The specific aims of the
study were:

1. To demonstrate the feasibility and acceptability of a
treatment pathway with a nurse offering Alpha-Stim
AID CES as one option university students could
choose in routine NHS primary care;

2. To compare using cost-utility analysis nurse delivered
CES followed if needed by psychological treatment
with usual primary care followed if necessary, by psy-
chological treatment as outlined by NICE (2011) [18]
for the care of people with generalised anxiety disor-
der.

Method

Design

The study tracked the uptake by university students of
a nurse-led clinic in primary care offering alpha-stim
for anxiety as one option that they could select if they
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presented with a first presentation of common mental
disorder to a single primary care practice in the National
Health Service in England. The study was conducted
during the start of the COVID-19 pandemic in England
and during lockdown of movement outside the home
except for healthcare and other essential tasks. A non-
randomised controlled trial was conducted with self-
rated assessment of anxiety and depression symptoms at
baseline and 8 weeks on attendance at a nurse-led clinic
offering 8 weeks treatment with a loaned Alpha-Stim AID
CES machine compared to attendance at a family doc-
tor clinic offering monitoring, psychological advice and
medication from the doctor. An economic evaluation of
costs and outcomes from a health care perspective was
based on information extracted from their primary care
records. The study was completed using a web-based
application i-spero® (https://www.i-spero.com/) requir-
ing minimal involvement of research or practice-based
staff, thereby causing minimal disruption to routine care.

Inclusion/exclusion criteria

Inclusion criteria

1. Registration at the primary care practice as a patient;
2. Consecutive adult patients aged 18 years presenting on
the first occasion with symptoms of depression and anxi-
ety; 3. Able to communicate effectively in English and
have capacity to understand the information sheet and
give informed consent.

Exclusion criteria

1. Patients at acute risk of harm to themselves or oth-
ers; 2. Intoxication with alcohol or illicit street drugs; 3.
Severe mental illness; 4. Mental illness related to termi-
nal or acute physical illness. The reception staff at the
practice were already trained and skilled in identifying
patients with these exclusion problems by GPs with a
clinical interest in mental health and the research nurse.
They were taught to recognise clinical situations where
students may have these problems, how to communi-
cate with such students and what procedures to follow.
They could seek further advice and assessment from the
research nurse if required.

Participants

Nurse-led clinic

Participants were included if there was a clinical diag-
nosis of an anxiety or depression made by the research
nurse. The research nurse had 13years mental health
experience and 8 years’ experience of making diagnos-
tic and management decisions in relation to mental and
physical health in university students alongside the GPs
involved in the current study. No formal research diag-
nostic criteria or standardised psychiatric interviews

Page 3 of 14

were applied. Since the nurse clinic management was
informed by i-spero, all participants offered Alpha-Stim
AID CES scored 10 or more on the7-item Generalised
Anxiety Disorder (GAD-7) measure [19] and the 9-item
Personal Health Questionnaire (PHQ-9), a measure of
depression symptoms [20] at baseline. The characteristics
and outcomes of the participants opting for Alpha-Stim
CES only are presented. We did not include other partici-
pants in the nurse-led clinic because the nurse-led clinic
using i-spero was not deemed to be usual care with diag-
nosis and management by the general practitioners.

Usual care control group

A contemporaneous control group of new patients with
an anxiety or depression disorder was collected attend-
ing the same primary care practice with mental health
problems when the walk-in clinic was not open in the
same period of the year (January to May 2020). The walk-
in clinic was only available when the nurse was on duty
but the primary care practice was staffed by many doc-
tors (general practitioners) and was open on all working
days of the week. All participants were diagnosed by the
general practitioners with new episodes of depression
and anxiety disorder using similar clinical criteria to the
research nurse. These participants would have been eli-
gible for inclusion in the nurse-led clinic had the walk-in
clinic been running at that day and time. They were not
matched with the nurse-led clinic Alpha-Stim group for
age, gender, GAD-7 or PHQ-9 score. They were identified
at the end of the study and a retrospective notes review
was performed by the research team.

Setting and procedure
In the nurse-led clinic, entry into the study was offered to
consecutive attendees at a walk-in clinic for people who
have mental health problems set up at the student health
centre on the University of Nottingham main campus,
Nottingham, England.

The first study procedure was registration with the
i-spero system and completion of baseline assessments
including the GAD-7 and PHQ-9. i-spero® (https://
www.i-spero.com/), is a web-based application for GPs
and patients for the management of low mood and
anxiety. It has been developed based on results from a
European wide project that recruited 913 patients with
depression disorders with or without anxiety across 5
European countries [21, 22]. The results from i-spero
were available immediately and assisted the nurse to
identify the most appropriate management option. This
could be one or more of the following (Fig. 1):

— self help
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Fig. 1 Alpha stim AID CES (n =47) and standard of care (usual care) pathways (n =47) leading to Improving Access to Psychological
Treatment (IAPT). The pathways follow the NICE 2011 clinical pathway for generalised anxiety disorder (stage 1 intervention =GP care; stage 2
intervention = guided self-help CBT intervention from IAPT; stage 3 intervention =individual CBT intervention from IAPT)

— support agencies including NHS, University and
voluntary sector

— psychological therapy with one of the three NHS
provider organisations in Nottingham

— Alpha-Stim AID CES treatment for those with
generalised anxiety (CE-marked but not currently
standard management) [17]

— referral to a GP to discuss medication

Participants who scored 10 or above on either or both
the GAD-7 and PHQ-9 were encouraged to choose
between any of the above options. Participants with
scores below 10 on the GAD-7 and PHQ-9 were not
offered Alpha-Stim AID CES. Such patients might have
been offered any of the other four options depending
on the nature of their mental health problems e.g. if
they had another anxiety disorder such as social anxi-
ety disorder or an adjustment disorder due to a stressor.

Participants who opted for Alpha-Stim AID CES did
not receive any further treatment or study visits until
8 weeks, 2 weeks after they completed their six-week
daily course of Alpha-Stim AID CES. At 8 weeks, the
participant completed outcome measures (GAD-7 and
PHQ-9) on i-spero and returned the Alpha-Stim device
to the practice.

Measures

The GAD-7 and PHQ-9 were self-completed at base-
line and 8 weeks independently of the nurse or doctor
treating them. On each measure, a cut-off score of 5-10
indicates a mild disorder, and 10 or more a moderate dis-
order [19, 20].

In the nurse led Alpha-Stim group, an investigator
from the research team who was independent of treat-
ment delivery for that participant contacted the partici-
pant and asked permission to inspect their i-spero data
and collect outcome measures at baseline and 8 weeks.
Participants were offered an opportunity to withdraw
consent for participation in the data collection at this
point. They were also offered a personal appointment
with a study clinician so that data can be reviewed in a
consultation environment.

In the control group, the baseline and eight-week out-
come measures were collected as part of usual care. They
were given to participants to complete and collected by
reception staff who also recorded the total scores on
these measures onto the practice database. All data was
collected anonymously, and no personal identifiable data
was seen by anyone who was not part of the primary care
practice.
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Alpha-Stim AID CES

The nurse explained and demonstrated how to use the
Alpha-Stim AID CES device. Participants were advised
to wear the device at rest or at home doing light duties
daily for 60 min at setting 2 (100 microamperes). If they
wished they could increase the setting to a higher current
for 20 min, but they were warned that they might expe-
rience more side effects if they did. If they experienced
side-effects at setting 2, they could adjust the setting to a
lower dose (50 microamperes). If they had any questions
about how to use the device after being shown how to use
it, then they could contact the nurse for further advice.
The device was returned to the primary care clinic.

Usual care

The participant was offered usual care by a family doctor
according to the standard operating procedure operat-
ing at the primary care clinic this included assessment of
their symptoms, impact on function and risk assessment.
Management included education about the condition,
discussion of how their daily duties might be modified to
cope better with the symptoms of anxiety and depression,
and if there was no improvement after 2 weeks medica-
tion such as sertraline or the offer of psychological treat-
ment, initially facilitated computerised CBT as self-help
and if necessary individual CBT provided by local NHS
Improving Access to Psychological Treatment (IAPT)
services according to NICE Guidelines for Generalised
Anxiety Disorder [18].

Statistical analysis

Since the study was a feasibility and acceptability study
carried out in routine primary care, no formal sample
size calculation was carried out. Data on uptake and
completion of alpha-stim treatment is reported. This
report focusses on the sub-set of participants attending
the mental health clinic who used Alpha-Stim AID. We
used i-spero to gather baseline GAD-7 and PHQ-9 scores
and then compared this with the same measures taken at
8 weeks (range 6 to 10 weeks). Data screening revealed
no out-of-range or missing scores at baseline and post-
test for the treatment or control group.

Outcome data on the GAD-7 and PHQ-9 at baseline
and 8weeks in each of the two treatment groups were
analysed as continuous measures on an intention to treat
basis using univariate analysis of covariance (ANCOVA)
— one for the GAD-7 and one for the PHQ-9. In each
analysis, subject baseline scores served as the covariate
and post-test scores served as the outcome variable. Prior
to statistical analyses, data screening was conducted to
evaluate the tenability of assumptions specific to the gen-
eral linear model (GLM) and the ANCOVA model. These
assumptions included (a) normally distributed scores on
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outcome variables, (b) parallelism of regression slopes
for the two study groups from baseline to post-test, (c)
independence of observations, and (d) tests to verify a
lack of statistical difference between groups on baseline
scores. Analyses proceeded using a within-subjects and
a between-subjects (Alpha-Stim AID CES or control)
analysis of covariance (ANCOVA) for the GAD-7 and
PHQ-9 separately. Change in thresholds for a minimally
important change (improvement or deterioration) of 4
points or more on the GAD-7 [23] and 6 points or more
on the PHQ-9 [24] from baseline to 8 weeks are reported
descriptively.

Economic analysis

A cost-utility analysis (CUA) examined the use of Alpha-
Stim AID CES in the NICE recommended standard pri-
mary care treatment pathway for generalised anxiety
disorder (GAD) [18], and then subsequent referral if they
did not improve to the Improving Access to Psychologi-
cal Treatment (IAPT) services, a national NHS free of
charge psychological treatment service for England. We
compared the use of Alpha-Stim AID CES when a patient
presents at a nurse-led clinic to receive Alpha-Stim AID
CES versus usual care when a patient presents at a GP-
led clinic in the study, and then gets an NHS psychologi-
cal therapies service (IAPT) referral, including self-help
and individual cognitive behaviour therapy (CBT), as
outlined in the NICE Generalised Anxiety Disorder clini-
cal guideline [18]. Figure 1 shows the Alpha-Stim AID
CES and GP usual care pathways leading to IAPT, and
the proportions utilising each part of the care system.

The health economic modelling was performed in the
latest version of Microsoft Excel from a United Kingdom
NHS payer-perspective with prices uplifted using the
most recent national annually published resource, the
Personal Social Services Research Unit Costs of Health
and Social Care [25].

The costs components of the analysis include: costs of
individual CBT (iCBT) based on National Institute for
Health and Care Excellence (NICE) models [26], consist-
ing of the Clark and Wells model, the Heimberg model
and standard of care model as outlined in Morriss et al.,
2019 [17]), costs of facilitated computerised CBT; cost of
Alpha-Stim AID CES; and primary care costs (nurse and
GP consultation). The standard of care model of iCBT is
eight times 60-min sessions. The Clark and Wells model
is 14 times 90-min sessions. The Heimberg model is 15
times 60-min session plus one 90-min session. Unit costs
for a GP and nurse practitioner were collected from the
PSSRU latest report. Medication costs in both groups
were not considered.

The clinical results from both Alpha-Stim AID CES
and control group were used to form the baseline
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assumptions. Most of the baseline health utilities for
the different age groups and for the specific events were
derived from literature [27] while for the mean age of the
participants in the study the baseline health utilities were
calculated on the basis. GAD-7 scores collected trans-
formed to health utility measure based on the Health
Utilities Index (HUI®) multi-attribute health-status clas-
sification system, and single- and multi-attribute utility
scores to obtain utility scores to estimate quality-adjusted
life years (QALYs). HUI refers to both HUI Mark 2
(HUI2) and HUI Mark 3 (HUI3) instruments but for the
purpose of this study all transformations were performed
with the HUI2 instrument as it captures better the need
of CBT patients [28].

A standard probabilistic sensitivity analysis (PSA) was
performed to assess the robustness of the results through
random sampling from assigned distributions for health
economic modelling purposes. The model input param-
eters were varied within their 95% confidence intervals
with event probabilities and health utilities assumed to
follow Beta (p) distributions while costs were assumed to
follow Gamma (y) distributions. A total of 1000 iterations
were performed for each combination of parameters to
generate an ICER distribution, and the results were plot-
ted in a cost-effectiveness plane in the form of a scatter
plot of 1000 iterations, and a Cost Effectiveness Accept-
ability Curve (CEAC).

Results
In the Alpha-Stim AID CES pathway, 48 participants
consented to the study. One participant returned the
device the next day because they had not disclosed the
use of illegal stimulants and had decided to seek alterna-
tive treatment. This participant was withdrawn from the
study because they had an exclusion diagnosis. No partic-
ipant withdrew their consent to use their data at 8 weeks.
Therefore, there were 47 participants in the Alpha-Stim
AID CES pathway and 47 usual care controls.

In the Alpha-Stim AID pathway, one participant broke
their device accidentally after 4 weeks but contributed
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scores to the study. Therefore 47 out of 47 participants
(100%) took up alpha-stim CES treatment for a minimum
of 4weeks and 46 out of 47 (97.9%) completed 6 weeks
of treatment. There were no reported adverse effects or
negative comments about the Alpha-Stim AID CES. Par-
ticipants found the device easy and convenient to use at
home without additional input or advice from the nurse.
All devices were returned to the practice. The nurse was
positive about the ease of use, lack of adverse effects and
evidence of clinical improvement he witnessed.

The nurse running the clinic reported: “I have seen the
very clear benefits that Alpha-Stim AID has provided to
patients who are experiencing mental health difficulties.
It is very easy to use, and patients report that they have
found it beneficial to use at a time which works for them
and does not restrict their day-to-day plans. Alpha-Stim
has very much complemented patients existing recovery
approaches”.

Table 1 shows that the demographic and clinical
features of both groups were well matched. The mean
(SD) age of the Alpha-Stim AID CES group was 21.4
(3.0) years and the control group 22.7 (5.1) years. In
both groups 37 (78.7%) participants were female. In
the Alpha-Stim AID CES group, mean (sd) baseline
scores on the GAD-7 and PHQ-9 were 13.6 (3.9) and
15.5 (3.3) respectively; in the usual care group the mean
(sd) GAD-7 and PHQ-9 scores were 12.9 (3.8) and 14.2
(5.5) respectively. The mean scores on the GAD-7 and
PHQ-9 in both groups were in the moderate severity
range. Of the 47 participants in both groups, 41 (87.2%)
in the Alpha-Stim CES group and 39 (83.0%) had
GAD-7 scores of 10 or more; 41 (87.2%) in the Alpha-
Stim CES group and 36 (76.7%) had PHQ-9 scores of 10
or more. Five participants in the control group only had
both GAD-7 or PHQ-9 scores in the mild range. There-
fore, the majority of both groups had both moderate
severity generalised anxiety and depression according
to the GAD-7 and PHQ-9.

Across both groups there were clinically important
and significant drops in the GAD-7 and PHQ-9 scores

Table 1 Demographic features and changes in depression and anxiety over 8 weeks in participants in nurse led Alpha-Stim and usual

care

Characteristic of participant

Alpha-Stim (n =47)

Control (n =47) Statistical tests (baseline to 8 weeks)

Age, mean (sd) years 214(3.0)
Gender, n (%) female 37 (78.7)
GAD-7, mean (sd) baseline 136 (3.9)
GAD-7, mean (sd) 8 weeks 8.5 (4.9

PHQ-9, mean (sd) baseline 15.5 (5.3)
PHQ-9, mean (sd) 8 weeks 10.0 (5.0)

22.7(5.1)

37 (78.7) matched

129 (3.8) Within-subjects change both groups, p <0.001;
8.8(4.8) between-subjects change, non-significant

14.2 (5.5) Within-subjects change both groups, p <0.001;

9.7 (5.6) between-subjects change, non-significant
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between baseline and 8weeks (within subjects analy-
sis, Table 1). In both ANCOVAs (GAD-7 and PHQ-9),
baseline scores in the models were statistically signifi-
cant (p <.05). After adjustment for differences between
groups at baseline on age and baseline GAD-7 and
PHQ-9 scores in the ANCOVAs, no significant differ-
ences were observed between the Alpha-Stim AID CES
and the control groups (between-subjects analysis) at
post-test.

There were large effect sizes for clinical improvement
in both the GAD-7 and PHQ-9 with both treatment
groups. For patients scoring >10 in the Alpha-Stim
AID CES group (n =41, 87.2% of sample) at baseline
on the GAD-7, the mean score reduction from base-
line to 8 weeks was 5.7 points. Cohen’s d effect size for
this group was 1.37 standard deviations (a large effect).
For patients scoring 10 or higher in the control group
(n =39, 83.0% of sample) at baseline on the GAD-7,
the mean reduction from baseline to 8 weeks was 5.2
points. Cohen’s d effect size for this group was 0.96
standard deviations (a large effect).

For patients scoring > 10 on the PHQ-9 in the Alpha-
Stim AID CES group (n =41, 87.2% of sample) at base-
line, the mean reduction from baseline to 8 weeks was
6.0 points. Cohen’s d effect size for this group was 1.24
standard deviations (a large effect). For patients >10
in the control group (n =36, 76.6% of sample) at base-
line on the PHQ-9, the mean reduction from baseline
to 8 weeks was 5.8 points. Cohen’s d effect size for this
group was 1.19 standard deviations (a large effect).

Table 2 shows comparable rates of clinically impor-
tant improvement and deterioration in the GAD-7 and
PHQ-9, although in the control group 6 (13%) par-
ticipants showed clinically important deterioration in
GAD-7 scores versus none in the Alpha-Stim AID CES
group.

There were 187 contacts during a total of 2667 days of
supervised management in the intervention group which
is equivalent to contact every 14.3days. In the control

Table 2 Clinically important improvement, remission and
clinical deterioration in nurse led Alpha-Stim and usual care

Outcome at 8 weeks Alpha-Stim Usual
AID (n =47) care
(n=47)
Anxiety on GAD-7
Clinically important improvement, n (%) 28 (60) 25 (53)
Clinically important deterioration, n (%) 0(0) 6(13)
Depression on PHQ-9
Clinically important improvement, n (%) 21 (45) 19 (40)
Clinically important deterioration, n (%) 102) 2(4)
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group there were 156 contacts in 2392days which is
equivalent to a contact every 15.3 days.

Economic analysis

The deterministic analysis shows that cost per QALY is
negative across all scenarios and is located the south-east
(SE) quadrant of the cost-effectiveness plane (Table 3,
Figs. 2, 3 and 4) meaning that Alpha-Stim AID CES pre-
sents better outcomes at a lower cost than the compara-
tor. The probabilistic sensitivity analysis also confirmed
the deterministic outcomes and showed that Alpha-Stim
AID CES presents a cost-effectiveness probability above
65% across all scenarios (comparison against standard
practice, Clark and Wells or Heimberg Model) consider-
ing a willingness-to-pay threshold (WTP) of £25,000 per
QALY gained, and a 100% cost saving probability across
all scenarios (Table 3).

Discussion

The study demonstrates that for some students at uni-
versity with new onset minor mental health problems, a
nurse-led clinic utilising an on-line clinical management
system (i-spero) followed by Alpha-Stim AID CES was
both feasible and acceptable. It also shows that the use
of Alpha-Stim AID in a nurse delivered clinic is cheaper
than usual care from the GP.

As would be expected from the gender of presentations
to primary care with minor mental health problems, the
majority in the Alpha-Stim AID CES group were women
with moderate severity generalised anxiety disorder and
moderate severity depressive disorder as determined by
the GAD-7 and PHQ-9. They did not differ substantially
in age, gender or baseline anxiety or depression score
form the usual care group. Of the 47 students that were
eligible for and took up the offer of the Alpha-Stim AID
CES device, 98% completed the whole course of treat-
ment with no reported adverse effects or negative criti-
cism of the device. They found it easy and convenient to
use, not requiring further instruction or advice from the
nurse. The nurse running the clinic emphasised how the
device did not disrupt the daily routine of the students
and complimented their recovery plans for their mental
health and well-being. Taken together Alpha-Stim AID
CES was feasible and acceptable to students when deliv-
ered in a nurse-led clinic. The students who selected
Alpha-Stim AID CES were typical of those who present
to primary care with new cases of anxiety and depression.

In terms of the feasibility of delivery and monitoring
of Alpha-Stim AID CES, published UK service delivery
now includes Improving Access to Psychological Treat-
ment assessment followed by support worker delivery
and monitoring [17], general practitioner assessment
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Fig. 3 Alpha Stim AID CES versus Clark and Wells model scatterplots and CEA Curve
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followed by a social prescribing link worker delivery [29],
and now mental health nurse assessment and monitor-
ing. Taken together once a diagnosis of generalised anxi-
ety disorder or depressive disorder has been made by a
family doctor or mental health practitioner in students
or other patients, the delivery and monitoring of Alpha-
Stim AID CES might be delivered by qualified or support
staff in primary care or mental health services.

The study provides preliminary evidence of acceptable
clinical performance. Both Alpha-Stim AID CES and
usual care from the GP achieving comparable reductions
in depression and anxiety of large effect size. There were
similar patterns of clinically important improvement in
anxiety and depression symptoms at 8 weeks with both
treatment arms. Alpha-Stim AID CES was associated
in clinically important deterioration in one participant’s
depression score and nobody’s anxiety score; in contrast
in usual care two participants showed clinical deteriora-
tion in depression and six in anxiety scores by 8 weeks.
Comparable rates of improvement were shown in this
study as demonstrated in participants with severe GAD
in a previous observational study of Alpha-Stim CES car-
ried out in two NHS IAPT services before the COVID-
19 pandemic [17]. However, further large randomised
controlled trials over a longer time period are required
to establish the clinical effectiveness of Alpha-Stim AID
CES in primary care depression and anxiety disorders
[15].

From an economic perspective, Alpha-Stim AID CES
was under almost every scenario a cheaper option than
usual care provided by the GP when the whole NICE
clinical pathway including facilitated self-help and indi-
vidual CBT is considered. The frequency of contact with
primary care services is similar in both Alpha-Stim AID
CES and usual care from the GP treatment arms sug-
gesting that Alpha-Stim AID CES was not increasing the
burden of care for this group of patients. Nursing care
is cheaper, even when the costs of the Alpha-Stim AID
CES devices are included. A limitation of this economic
analysis was that medication was not recorded and there-
fore not included in the analysis. If it is included, then
Alpha-Stim AID CES delivered through a nurse is even
cheaper because none of these participants are started
on medication for anxiety or depression in the treatment
arm, while the majority in the GP usual care group are
started on antidepressant or anxiolytic medication. Par-
ticipants were taking a variety of other medications for
other health problems and a much larger sample would
be required to determine any differences in prescribing
between the two groups given this complexity of pre-
scribing. The cost of the i-spero system was not included
since it was not essential to the delivery of Alpha-Stim
AID CES by the nurse running their clinic. The current
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report shows that the i-spero system is a viable platform
for conducting research in a busy primary care practice,
resulting in minimal disruption to the practice since
there is no need for research staff to attend clinics and at
minimal financial cost.

The study is a feasibility, acceptability and cost util-
ity study examining the potential for using Alpha-Stim
AID CES for students with new episodes of anxiety and
depression in primary care, bearing in mind the reluc-
tance of some students to seek help if they were offered
drug or psychological treatments. It was not randomised,
did not utilise standardised diagnostic criteria of anxi-
ety and depression, was relatively small, and had a lim-
ited time frame for follow up, all of which are limitations
of the current study. However, we wished to explore the
potential of the device for use in routine clinical care.
Having established feasibility, acceptability, potential cost
benefits and short-term clinical benefits of nurse sup-
ported Alpha-Stim AID CES, we have designed and are
conducting a randomised controlled trial of active versus
sham Alpha-Stim AID CES supported by primary care
nurses in moderate severity depression with or without
anxiety in primary care (ISCTRN 11853110).

The current study was carried out during the start of
the COVID-19 pandemic in England when home based-
treatments such as Alpha-Stim AID CES may have been
a better received option and psychological treatment was
available only online or by telephone. The results are also
only generalisable to primary care management of uni-
versity students with new mental health problems, and
not to longer-standing depression or anxiety disorders
nor non-student primary care populations. However,
even before the COVID-19 pandemic, university students
sometimes did not seek help from primary care for men-
tal health problems because they preferred home based
treatment and disliked the treatment options that were
available to them [7-9]. Alpha-Stim AID CES is a home-
based treatment and would at least broaden the range of
treatment options that might be available so more stu-
dents might seek help and obtain better outcomes at little
additional cost or burden to primary care practices.

In conclusion, the offer of Alpha-Stim AID CES
through a nurse run clinic seemed feasible, acceptable
and a treatment of choice for some university students
reaching cut-off scores for moderate severity anxiety
and depression symptoms. It is cheaper than usual GP
care. Therefore, it is worthy of further evaluation in
randomised controlled trials in a primary care setting
in students and other patients with generalised anxiety
disorder or depressive disorders.



Royal et al. BMC Primary Care (2022) 23:97

Abbreviations

Alpha-Stim AID: Alpha-Stim device; ANCOVA: Analysis of covariance; CBT: Cog-
nitive behaviour therapy; CE: European Conformity with regulation for devices;
CEAC: Cost effectiveness acceptability curve; CES: Cranial electrostimulation;
Cohen's d: Measure of effect size; COVID-19: Coronavirus Disease 2019; CUA

. Cost-utility analysis; GAD-7: Generalised Anxiety Disorder scale, 7-item; GP:
General practitioner; HUI: Health Utilities Index; HUI2: Health Utilities Index
mark 2; HUI3: Health Utilities Index mark 3; IAPT: Improving Access to Psycho-
logical Treatment; ICER: Incremental Cost Effectiveness Ratio; NHS: National
Health Service, a free universal health care system in United Kingdom; NICE:
National Institute for Health and Care Excellence; PHQ-9: Personal Health
Questionnaire, 9-item; PSA: Probabilistic Sensitivity Analysis; QALY: Quality-
adjusted life year; SD: Standard deviation; SE: South east; WTP: Willingness to
pay; y: Gamma.

Acknowledgements

Steve Hutchinson from the Microcurrent site provided the devices and
advised on their use in the nurse clinic. We like to thank the staff and patients
of the Cripps Centre, Nottingham, UK for their co-operation with the study.

Authors’ contributions

SR, SK, NK designed and carried out the study. LP carried out the statistical
analysis. RF and GX carried out the health economics analysis. GD and JK sup-
plied the i-spero® system and designed its use in the study. RM also analysed
the study and wrote the first draft. All authors commented on and approved
the final draft of the manuscript.

Funding

Funding was obtained from the National Institute for Health Research Clinical
Research Network England to conduct the study. Alpha-Stim AID CES devices
and i-spero system were supplied by manufacturers free of charge. RF, GX and
LP received funding from the manufacturers and distributors of Alpha-Stim
AID CES to carry out the analysis for this study.

Availability of data and materials

The datasets generated and/or analysed during the current study are not
publicly available because of commercial confidentiality but anonymised data
are available from the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

The study received national NHS ethics committee approval obtained from
the Wales NHS REC 6 (reference number 19/WA/0344) in accordance with

the Declaration of Helsinki. All methods were performed in accordance with
these relevant guidelines, ethics approval and regulations. Each participant
gave written informed consent to the collection of their data and its use in the
Alpha-Stim AID CES pathway. The control group used anonymised routinely
collected data.

Consent for publication
Not applicable.

Competing interests

GD and JK are directors and shareholders in P1vital Products Ltd. who manu-
facture i-spero®. LP, RF and GX received payment from the MicroCurrent Site
Ltd,, the UK distributor of the Alpha-Stim AID device, or Electromedical Prod-
ucts Inc, the manufacturer of the Alpha-Stim AID device. No other competing
interests declared.

Author details

"University of Nottingham Health Service, Nottingham, UK. 2Measure-

ment and Statistical Analysis, Texas State University, San Marcos, Texas, USA.
3University of East Anglia, Norwich, UK. *P1vital Products Ltd. GB, Wallingford,
UK. °Institute of Mental Health, University of Nottingham, Triumph Road, Not-
tingham NG7 2TU, United Kingdom.

Received: 12 August 2021 Accepted: 28 March 2022
Published online: 29 April 2022

Page 13 of 14

References

1. Auerbach RP, Alonso J, Axinn WG, Cuijpers P, Ebert DD, Green JG, et al.
Mental disorders among college students in the WHO World Mental
Health Surveys. Psychol Med. 2016;46:2955-70. https://doi.org/10.1017/
S0033291716001665.

2. Knapstad M, Sivertsen B, Knudsen AK, Smith ORF, Aarg LE, Lanning KJ,
et al. Trends in self-reported psychological distress among college and
university students from 2010 to 2018. Psychol Med. 2021;51(470-8):1-9.
https://doi.org/10.1017/50033291719003350.

3. Breslau J, Lane M, Sampson N, Kessler RC. Mental disorders and subse-
quent educational attainment in a US national sample. J Psychiatr Res.
2008;42:708-16. https://doi.org/10.1016/j,jpsychires.2008.01.016.

4. Braufferts R, Mortier P, Kiekens G, Auerbach RP, Cuijpers P, Demyttenaere
K, et al. Mental health problems in college freshmen: prevalence and
academic functioning. J Affect Disord. 2018;225:97-103. https://doi.org/
10.1016/j,jad.2017.07.044.

5. Sivertsen B, Hysing M, Knapstad M, Harvey AG, Reneflot A, Lanning KJ,
et al. Suicide attempts and non-suicidal self-harm among university
students: prevalence study. BJPsych Open. 2019;5:e26. https://doi.org/10.
1192/bjo.2019.4.

6. Gunnell D, Caul S, Appleby L, John A, Hawton K. The incidence of suicide
in University students in England and Wales 2000/2001-2016/2017:
record linkage study. J Affect Disord. 2020,261:113-20. https://doi.org/10.
1016/}jad.2019.09.079.

7. Eisenberg D, Downs MF, Golberstein E, Zivin K. Stigma and help seek-
ing for mental health among college students. Med Care Res Rev.
2009;66:522-41. https://doi.org/10.1177/1077558709335173.

8. Arria AM, Winick ER, Garnier-Dysktra LM, Vincent KB, Caldeira KM, Wilcox
HC, et al. Help-seeking and mental health service utilization among
college students with a history of suicide ideation. Psychiatr Serv.
2011;62:1510-3. https://doi.org/10.1176/appi.ps.005562010.

9. Kosyluk KA, Conner KO, Al-Khouja M, Bink A, Buchholz B, Ellefson S,
et al. Factors predicting help seeking for mental illness among college
students. J Ment Health. 2020;19:1-8. https://doi.org/10.1080/09638237.
2020.1739245.

10. Carpenter DJ, Fong R, Kraus JE, Davies JT, Moore C, Thase ME. Meta-analy-
sis of efficacy and treatment-emergent suicidality in adults by psychiatric
indication and age subgroup following initiation of paroxetine therapy:
a complete set of randomized placebo-controlled trials. J Clin Psychiatry.
2011;72:1503-14. https://doi.org/10.4088/JCPO8M04927blu.

11. Cipriani A, Zhou X, Del Giovane C, Hetrick SE, Qin B, Whittington C, et al.
Comparative efficacy and tolerability of antidepressants for major depres-
sive disorder in children and adolescents: a network meta-analysis. Lan-
cet. 2016;388:881-90. https://doi.org/10.1016/S0140-6736(16)30385-3.

12. Specka M, Kuhlmann T, Sawazki J, Bonnet U, Steinert R, Cybulska-Rycicki
M, et al. Prevalence of novel psychoactive substance (NPS) use in patients
admitted to drug detoxification treatment. Front Psychiatry. 2020;11:569.
https://doi.org/10.3389/fpsyt.2020.00569.

13. Jonker L, Thwaites R, Fisher JJ. Patient referral from primary care to psy-
chological therapy services: a cohort study. Fam Pract. 2020;37:395-400.
https://doi.org/10.1093/fampra/cmz094.

14. NICE. Alpha-Stim AID for anxiety, MedTech Innovation Briefing mib193.
London: NICE; 2019.

15. National Institute for Health and Care Excellence (NICE). Alpha-Stim AID
for anxiety disorders Medical technologies guidance [MTG56]. London:
NICE; 2021. https://www.nice.org.uk/guidance/mtg56/chapter/1-Recom
mendations, Accessed 31 July 2021

16. Shekelle PG, Cook IA, Miake-Lye IM, Booth MS, Beroes JM, Mak S. Benefits
and harms of cranial electrical stimulation for chronic painful conditions,
depression, anxiety, and insomnia: a systematic review. Ann Intern Med.
2018;168:414-21. https://doi.org/10.7326/M17-1970.

17. Morriss R, Xydopoulos G, Craven M, Price L, Fordham R. Clinical effective-
ness and cost minimisation model of alpha-stim cranial electrotherapy
stimulation in treatment seeking patients with moderate to severe
generalized anxiety disorder. J Affect Disord. 2019;2019(253):426-37.

18. National Institute for Health and Clinical Excellence (NICE). Generalised
anxiety disorder and panic disorder (with or without agoraphobia) in
adults: Management in primary, secondary and community care. CG113.
London: British Psychological Society and Gaskell; 2011.


https://doi.org/10.1017/S0033291716001665
https://doi.org/10.1017/S0033291716001665
https://doi.org/10.1017/S0033291719003350
https://doi.org/10.1016/j.jpsychires.2008.01.016
https://doi.org/10.1016/j.jad.2017.07.044
https://doi.org/10.1016/j.jad.2017.07.044
https://doi.org/10.1192/bjo.2019.4
https://doi.org/10.1192/bjo.2019.4
https://doi.org/10.1016/j.jad.2019.09.079
https://doi.org/10.1016/j.jad.2019.09.079
https://doi.org/10.1177/1077558709335173
https://doi.org/10.1176/appi.ps.005562010
https://doi.org/10.1080/09638237.2020.1739245
https://doi.org/10.1080/09638237.2020.1739245
https://doi.org/10.4088/JCP.08m04927blu
https://doi.org/10.1016/S0140-6736(16)30385-3
https://doi.org/10.3389/fpsyt.2020.00569
https://doi.org/10.1093/fampra/cmz094
https://www.nice.org.uk/guidance/mtg56/chapter/1-Recommendations
https://www.nice.org.uk/guidance/mtg56/chapter/1-Recommendations
https://doi.org/10.7326/M17-1970

Royal et al. BMC Primary Care

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

(2022) 23:97

Spitzer RL, Kroenke K, Williams JB, Lowe B. A brief measure for assess-

ing generalized anxiety disorder: the GAD-7. Arch Intern Med.
2006;166:1092-7.

Kroenke K, Spitzer RL, Williams JB. The PHQ-9: validity of a brief depression
severity measure. J Gen Intern Med. 2001;16:606-13. https://doi.org/10.
1046/j.1525-1497.2001.016009606 .

Kingslake J, Dias R, Dawson GR, Simon J, Goodwin GM, Harmer CJ, et al.
The effects of using the PReDicT Test to guide the antidepressant treat-
ment of depressed patients: study protocol for a randomised controlled
trial. Trials. 2017;18:558. https://doi.org/10.1186/513063-017-2247-2.
Browning M, Bilderbeck AC, Dias R, Dourish CT, Kingslake J, Deckert J,

et al. The clinical effectiveness of using a predictive algorithm to guide
antidepressant treatment in primary care (PReDicT): an open-label, ran-
domised controlled trial. Neuropsychopharmacology. 2021;46:1307-14.
https://doi.org/10.1038/541386-021-00981-z.

Toussaint A, Hising P Gumz A, Wingenfeld K, Harter M, Schramm E, et al.
Sensitivity to change and minimal clinically important difference of the
7-item Generalized Anxiety Disorder Questionnaire (GAD-7). J Affect
Disord. 2020;265:395-401. https://doi.org/10.1016/jjad.2020.01.032.
Richards DA, Borglin G. Implementation of psychological therapies for
anxiety and depression inroutine practice: Two year prospective cohort
study. J Affect Disord. 2011;133:51-60.

Curtis LA, Burns A. Unit Costs of Health and Social Care 2020. Unit

Costs of Health and Social Care. PSSRU, University of Kent, 2020. ISBN
978-1-911,353-12-6. doi:https://doi.org/10.22024/UniKent/01.02.84818
National Institute for Health and Care Excellence (NICE). Guide to the pro-
cesses of technology appraisal. Process and methods. London: PMG19.
NICE; 2018.

Love-Koh J, Asaria M, Cookson R, Griffin S. The Social Distribution of
Health: Estimating Quality-Adjusted Life Expectancy in England. Value
Health. 2015;18:655-62. https://doi.org/10.1016/}jval.2015.03.1784.
Horsman J, Furlong W, Feeny D, Torrance G. The Health Utilities Index
(HUI®): concepts, measurement properties and applications. Health Qual
Life Outcomes. 2003;1:54. https://doi.org/10.1186/1477-7525-1-54.
Griffiths C, Leathlean C, Smart D, Zafar A, Hall C, Deeks S. Alpha-Stim
Cranial Electrotherapy Stimulation (CES) for Anxiety Treatment: Outcomes
in a United Kingdom (UK) Primary Care Practice. Open J Psychiatry.
2021;11:186-201.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 14 of 14

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://doi.org/10.1046/j.1525-1497.2001.016009606.x
https://doi.org/10.1046/j.1525-1497.2001.016009606.x
https://doi.org/10.1186/s13063-017-2247-2
https://doi.org/10.1038/s41386-021-00981-z
https://doi.org/10.1016/j.jad.2020.01.032
https://doi.org/10.22024/UniKent/01.02.84818
https://doi.org/10.1016/j.jval.2015.03.1784
https://doi.org/10.1186/1477-7525-1-54

	Feasibility, acceptability and costs of nurse-led Alpha-Stim cranial electrostimulation to treat anxiety and depression in university students
	Abstract 
	Background: 
	Method: 
	Results: 
	Conclusion: 

	Background
	Method
	Design
	Inclusionexclusion criteria
	Inclusion criteria
	Exclusion criteria

	Participants
	Nurse-led clinic
	Usual care control group

	Setting and procedure
	Measures
	Alpha-Stim AID CES
	Usual care
	Statistical analysis
	Economic analysis

	Results
	Economic analysis

	Discussion
	Acknowledgements
	References


