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INTRODUCTION

Psoriasis is a chronic, immune-mediated, psychophysiological 
disorder of the skin and joints that affects approximately 3% of the 
US adult population.1 Psychophysiological disorders are defined 
as physical diseases in which psychological stress is the key ele-
ment behind the precipitation or exacerbation of symptoms. The 
physiologic and clinical impacts of stress have been implicated in 
a wide variety of conditions, such as asthma, chronic pain, fibro-
myalgia, hypertension, irritable bowel syndrome (IBS), migraines 
and tension headaches, and several skin diseases. Psychophysio-
logical skin disorders, or “psychocutaneous disorders,” include 

psoriasis vulgaris, acne vulgaris, acne rosacea, alopecia areata, 
atopic dermatitis, seborrheic dermatitis, and chronic spontaneous 
urticaria.2 The bidirectional interaction between the skin and the 
mind, however, makes it difficult to determine whether psycho-
logical stress is the etiology behind the dermatosis, or conversely, 
if the dermatosis precipitates the psychiatric manifestations.2

There are several clinical types of psoriasis, but the most com-
mon form is plaque psoriasis which typically presents as chronic, 
recurrent, erythematous, itchy or painful plaques with a character-
istic silvery-white scale. Psoriasis is often associated with signifi-
cant impairments to physical, emotional, and social well-being and 
quality of life (QoL) due to the stress resulting from disfigurement, 
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stigmatization, avoidance coping behaviour, chronic pruritus, and 
other comorbidities.3 Individuals with psoriasis are at increased 
risk for psychiatric disorders such as anxiety and depression, and 
there is growing evidence suggesting these individuals have the 
highest risk of suicidality of any skin disease.4,5 Pharmacological 
interventions and phototherapy provide effective, albeit tem-
porary, relief of the dermatosis; however, they frequently fail to 
address the psychological impacts of psoriasis. 

The current standard-of-care treatments for psoriasis are largely 
aimed at alleviating symptoms and range from topical treatments 
to systemic therapies. Topical corticosteroids and vitamin D ana-
logues are frequently employed as first-line treatments for mild to 
moderate psoriasis, although the exact efficacy in terms of PASI 
score achievement is not well documented in the literature and can 
vary depending on the severity and type of psoriasis being treated. 
According to a Cochrane systematic review, vitamin D analogues 
were found to be more effective than placebo in treating chronic 
plaque psoriasis, with about 57% of patients achieving at least a 
50% improvement in their PASI score.6 However, the same study 
found that vitamin D analogues were less effective than potent or 
very potent topical corticosteroids but more effective than weak 
topical corticosteroids. For moderate to severe psoriasis, nar-
rowband UVB (NB-UVB) phototherapy is commonly used, with 
approximately 50% to 70% of patients reportedly achieving PASI 
75 (75% reduction in their PASI symptoms) after approximately 
20 to 30 sessions of NB-UVB phototherapy.7 Systemic treatments 
such as methotrexate and cyclosporine are also utilized, reportedly 
resulting in PASI 75 scores for around 46% to 58% of patients after 
12 to16 weeks of treatment.8 Recently, biologic agents have shown 
even higher efficacy, with drugs like etanercept, infliximab, usteki-
numab, and secukinumab helping 50% to 82% of patients achieve 
PASI 75 after 10 to 12 weeks of use.9-12 Despite the efficacy of these 
options, the chronic and psychocutaneous nature of psoriasis 
necessitates ongoing management and treatment customization, 
with an emphasis on treating the psychological factors that con-
tribute to the physical manifestation of psoriasis. 

The recognition of the link between skin disorders and psychi-
atric comorbidities has grown; however, an increase in the pro-
vision of services to address these concerns has yet to follow.2 
An estimated 30% to 60% of all dermatological patients have an 
associated psychiatric disorder,13 higher than the prevalence in 
neurologic, oncologic, and cardiac patients combined.14 In a sur-
vey examining dermatologists’ beliefs and practice styles toward 
psychocutaneous diseases, 98% of respondents believed there 
was a relationship between skin and mental health, and 100% of 
respondents reported seeing patients with a known psychiatric 
disorder in their practice, 61.7% of them more than once a week.15 
Despite this, only 23% of practices administered psychiatric ques-
tionnaires, and only 6.4% of them at every appointment, due to 
time constraints, lack of familiarity, and the perception that it was 
outside the scope of dermatological practice.15 Thus, there is an 
urgent need for increased education about psychocutaneous dis-
orders across healthcare professions and evidence-based, integra-
tive approaches that offset both the physical and psychological 
burdens of skin conditions such as psoriasis.

Mind–body therapies (MBTs) are interventions that aim to use 
the mind in order to influence physical health and have become 
increasingly popular in the management of psychocutaneous 
disorders.16 MBTs, such as mindfulness-based stress reduction 
(MBSR),17,18 cognitive behavioural therapy (CBT),19 biofeedback,20 
and emotional writing disclosure,21 have been studied in psori-
asis with promising results. In a meta-analysis of psychological 
interventions for adults with skin conditions, MBTs demonstrated 
overall improvements in the parameters of itch/scratch, psychoso-
cial outcomes, and skin severity (SS) in individuals with psoriasis 
compared with healthy controls.22 Concomitant use of MBTs with 
conventional treatments has demonstrated efficacy in reducing 
the amount of medication and phototherapy necessary to improve 
symptoms in psoriasis.23 Further, higher clinical and psychologi-
cal benefits have been observed in individuals with psoriasis from 
the use of MBTs with phototherapy than with phototherapy alone, 
even after conclusion of the trial,20,21 suggesting that skills learned 
from adjuvant MBTs may potentially help provide lasting thera-
peutic benefit. 

Heart rate variability biofeedback (HRVB) is a safe, non-invasive, 
and relatively low-cost MBT that provides real-time visual feed-
back on an individual’s autonomic functioning in order to modify 
their physiological stress response through diaphragmatic, paced 
breathing.24 HRVB may be beneficial in individuals with psoria-
sis as the feedback tools may help them to develop the necessary 
skill set to maintain regulatory control over their stress responses, 
even after the end of their therapies.20 HRVB has been studied 
for anxiety,25-27 depression,27-29 insomnia,28,30 post-traumatic stress 
disorder,31 substance use disorders,32-34 asthma,35 athletic perfor-
mance,36,37 cardiovascular disease,38 fibromyalgia,39 and IBS;40 

however, there is currently a paucity of literature on HRVB for 
psoriasis. Thus, the objective of this proof-of-concept pre–post 
trial was to explore the impact of a 7-week HRVB protocol on SS, 
QoL, and mental health (MH) in individuals with psoriasis (n=5). 

MATERIALS AND METHODS

Study Design
This was a single-center, single-arm, proof-of-concept pre–
post trial conducted at Bastyr University Clinic in San Diego, 
CA, between June 2022 and December 2022 (ClinicalTrials.gov 
ID:  NCT05506644). The trial was conducted according to the 
guidelines of the Declaration of Helsinki and approved by the 
Institutional Review Board of Bastyr University (IRB #22-1714, 
approved 7 June 2022). Written informed consent was obtained 
from all study participants. 

Eligibility Criteria
Table 1 lists the inclusion and exclusion criteria that all partici-
pants were screened for in order to participate in the trial. 

Intervention
The intervention was a 7-week HRVB protocol offered at Bastyr 
University Clinic as a part of clinical care. The protocol consisted 
of weekly visits of up to an hour and participants were assigned 



CANDJournal | Volume 31, No. 1, March 2024  www.candjournal.ca | 21

ORIGINAL RESEARCH | Impact of HRVB on Individuals with Psoriasis 

at-home breathing practices for 20 minutes twice daily. Each visit 
is designed to build upon the previous week and to allow time for 
participants to integrate the breathing practices into their daily 
lives. Participants were also asked to avoid smoking, aerobic 
exercise, caffeine, and heavy meals for at least 1 hour prior to 
each visit. In the first visit, a breath inquiry was performed and 
participants were taught to practice paced breathing at a rate of 
six breaths per minute. In the second visit, the blood-volume 
pulse (BVP) and respiration sensor (i.e., breathing belt) devices 
were introduced and heart rate variability (HRV) was measured 
using the PhysioData program. In the third visit, the partici-
pant’s resonant frequency (RF) breathing rate was identified and 
participants were instructed to continue their at-home breath-
ing exercises at their specific RF breathing rate going forward. In 
the fourth visit, participants were switched to an infrared pulse 
plethysmograph PPG sensor and the emWave program to mea-
sure HRV and taught the concept of emotional coherence. In the 
fifth through seventh visits, participants were asked to come up 
with stressor storylines, with each week increasing in intensity, 
in order to activate their physiological stress response. This was 
followed by RF breathing as a method to regulate their stress 
response, practice emotional regulation, and desensitize them-
selves to the stressor. Over the course of the 7-week HRVB pro-
tocol, participants also practiced the use of vision statements and 
guided meditations. 

Outcomes
All outcomes measuring SS, QoL, and MH were collected at base-
line (T1), post-protocol (T2), and follow-up 1 month after the last 
biofeedback session (T3) (Table 2). Skin severity was assessed with 
the Psoriasis Area and Severity Index (PASI),41 QoL was assessed 
using the Cardiff Dermatology Life Quality Index (DLQI),42 and 
MH was assessed using the Generalized Anxiety Disorder-7 
(GAD-7),43 and Patient Health Questionnaire-9 (PHQ-9).44

Skin Severity
The PASI is considered the gold standard for assessing clinical 
severity and extent of, and response to treatment for, psoriasis.41 
PASI was graded by both the participant (PASI-P) and clinician 
(PASI-C). Self-assessment of the PASI has been validated in a 
previous study.45 The PASI measures erythema, induration, scal-
ing, and the percentage of body surface coverage from psoriatic 
plaques, and scores can range from 0 to 72; the higher the score, the 
more severe the disease. To measure psoriasis severity, the body is 
divided into four sections: head, upper extremities, trunk, lower 
extremities. The severity of erythema, induration, and scaling is 

measured for each body section on a scale from 0 to 4, where 0 
means none and 4 means very severe. To assess extent of psoria-
sis, a score from 0 to 6 is assigned to each body section based on 
the percentage of skin affected, with 0 indicating no involvement 
and 6 indicating involvement of over 90% of the skin. The sum of 
these scores is used to calculate the total PASI score, ranging from 
0 to 72, where a higher score indicates more severe psoriasis. 0 
to 5 indicates none to mild psoriasis, 6 to 10 indicates moderate 
psoriasis, and 11 or above indicates severe psoriasis.

Quality of Life
The DLQI is a 10-item, dermatology-specific validated ques-
tionnaire that assesses six different aspects pertaining to QoL in 
relation to the distress caused by the dermatosis.42 The DLQI is 
the most common QoL questionnaire used for skin disease. Each 
question asks how much the skin disease has affected the individ-
ual’s life over the previous week, and scores range from 0 to 30; 
a higher score indicates a greater impairment to QoL. A score of 
0 to 1 indicates no impact on patient’s life, 2 to 5 a small impact, 
6 to 10 a moderate impact, 11 to 20 a very large impact, and 21 to 
30 an extremely large impact on the patient’s QoL.

Mental Health
The GAD-7 and PHQ-9 are common, validated diagnostic tools 
for mental health disorders, specifically anxiety and depression, 
respectively.43,44 Both questionnaires ask the individual to rate 
their symptoms over the previous 2 weeks on a scale of not at 
all (0), several days (1), more than half the days (2), nearly every 
day (3), and the sum of these questions is the total score. GAD-7 
scores can range from 0 to 21; a score of 0 to 4 indicates none to 
minimal anxiety, 5 to 9 indicates mild anxiety, 10 to14 indicates 
moderate anxiety, and 15 to 21 indicates severe anxiety. PHQ-9 
scores can range from 0 to 27; a score of 0 to 4 indicates none 
to minimal depression, 5 to 9 indicates mild depression, 10 to14 
indicates moderate depression, 15 to 19 indicates moderately 
severe depression, and 20 to 27 indicates severe depression.

Table 3 indicates the timing of the evaluations. 

Recruitment
Five participants were recruited through flyers and referrals 
within Bastyr University Clinic. This sample size was determined 
based on similar studies of proof-of-concept design. All eight 
study visits were provided free of charge, in addition to any addi-
tional visits required to establish care at Bastyr University Clinic. 
Participants were also incentivized with a $100 Amazon gift card 
($75 at T2, $25 at T3).

TABLE 1  Eligibility Criteria for Participants to Enroll in the Study 

Inclusion Criteria Exclusion Criteria

1.  Age ≥ 18 years old.
2.  Previous diagnosis of psoriasis and/or currently experiencing symptoms of psoriasis.
3.  Located in or within driving distance of San Diego.
4.  Able to read and understand English.
5.  Willing to commit to eight in-person visits at Bastyr University Clinic.
6.  Willing to commit to ≥ 30 minutes of at-home breathing exercises for 7 weeks.
7.  Daily access to a smart phone, computer, or tablet.

1.  Pacemaker
2.  History of chronic kidney disease or epilepsy.
3.  Currently pregnant.
4. � Currently under treatment for any significant medical condition 

(e.g., cancer, HIV).
5.  High risk of suicidality.
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Data Collection and Management
The PASI-P and PASI-C were completed in-person at Bastyr 
University Clinic, and paper copies were scanned into the partic-
ipant’s chart and placed in a locked medical record filing cabinet. 
The scores were recorded in a de-identified Excel spreadsheet. All 
other questionnaires were administered via Research Electronic 
Data Capture (REDCap) tools hosted at Bastyr University. RED-
Cap is a secure, web-based application designed to support data 
capture for research studies.46 Photos taken of the participants’ 
skin were free of any identifiers (e.g., tattoos, birthmarks) and 
stored in a password-protected device. All study personnel having 
contact with participants were appropriately trained in medical 
research ethics in accordance with the Collaborate Institutional 
Training Initiative (CITI) program.

Statistical Methods
Descriptive statistics are reported as mean  ± standard deviation 
(SD). To test the effects of the HRVB protocol, a 1-tailed paired 
t-test was used to determine the significant difference of scores from 
T1 to T2, T2 to T3, and T1 to T3 for outcome measures of PASI-P, 
PASI-C, DLQI, GAD-7, and PHQ-9. No corrections for multiple 
comparisons were conducted to avoid inflation of type II errors. 

RESULTS

Summary of Outcome Measures
Assessment scores measuring SS, QoL, and MH, along with their 
means and standard deviations, are listed in Table 4 for all partic-
ipants at T1, T2, and T3 timepoints. 

For detailed descriptions of the 5 cases, followed by an analysis 
and assessment of their clinical presentations and outcome mea-
sures at each visit, see Appendix A.

Statistical Analysis
The total scores, means, standard deviations (SD) for all scales 
and time points can be found in Table 4. T-tests were conducted 
between T1 and T2, T2 and T3, and T1 and T3 and assessed for 
significant difference in scores. 

The mean (SD) scores for PASI-P at T1, T2, T3 were 3.9 (±3.0), 
2.9 (±3.0) and 2.2 (±1.3), respectively. A one-tailed t-test showed 

TABLE 2  Outcomes Collected for Analysis

Outcomes Baseline 
(T1)

Post-Protocol
(T2)

Follow-Up
(T3)

Skin Severity

PASI-P X X X

PASI-C X X X

Quality of Life

DLQI X X X

Mental Health

GAD-7 X X X

PHQ-9 X X X

TABLE 3  Schedule of Evaluations

Activity/Assessment Pre-Study (T0) Baseline 
(T1)

Post-Protocol
(T2)

Follow-Up
(T3)

Eligibility Criteria X

Verbal Consent X

Written Consent X

Psoriasis History X

Skin Assessment and Photos X X X

REDCap Questionnaires X X X

Biofeedback Protocol X X

TABLE 4 � A Summary of Total Scores, Mean, and Standard Deviations for 
all Participants at T1, T2, and T3.

Assessment Baseline (T1) Post-Protocol (T2) Follow-Up (T3)

PASI-P
Case 1
Case 2
Case 3
Case 4
Case 5

Mean (SD)

 
1.7
5
1.3
8.7
2.8
3.9 (3.0)

 
0.8
2.9
1.8
8
0.9
2.9 (3.0)

 
1.4
3
2.4
3.7
0.4
2.2 (1.3)

PASI-C
Case 1
Case 2
Case 3
Case 4
Case 5

Mean (SD)

 
1.4
6
1
4.5
1
2.8 (2.3)

 
0.8
2.1
2
3.4
0.2
1.7 (1.2)

 
1.1
3.1
1.3
2.1
0.1
1.5 (1.1)

DLQI
Case 1
Case 2
Case 3
Case 4
Case 5

Mean (SD)

 
6
2
2
3
19
6.4 (7.2)

 
2
0
2
3
14
4.2 (5.6)

 
1
0
1
5
3
2.0 (2.0)

GAD-7
Case 1
Case 2
Case 3
Case 4
Case 5

Mean (SD)

 
5
9
5
5
7
6.2 (1.8)

 
3
7
3
0
5
3.6 (2.6)

 
2
2
2
1
1
1.6 (0.6)

PHQ-9
Case 1
Case 2
Case 3
Case 4
Case 5

Mean (SD)

 
4
6
4
3
11
5.6 (3.2)

 
1
11
6
1
4
4.6 (4.2)

 
6
7
5
1
1
4.0 (2.8)
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a significant difference between T1 and T2 (t-statistic = 2.18,  
p = 0.005), with a non-significant difference between T2 and T3 
(p = 0.2) and T1 and T3 (p = 0.09). Linear regressions showed a 
negative slope for all cases except Case 3 (Figure 1). 

The mean (SD) scores for PASI-C at T1, T2, and T3 were 2.8 
(±2.3), 1.7 (±1.2) and 1.5 (±1.1), respectively. A one-tailed t-test 
resulted in non-significant differences for all time points (T1 to 
T2, p = 0.1; T2 to T3, p = 0.4; T1 to T3, p = 0.06). Individual linear 
regressions showed a negative slope for all participants except for 
Case 3 (Figure 2).

The mean (SD) scores for DLQI at T1, T2, and T3 were 6.4 
(±7.2), 4.2 (±5.6) and 2.0 (±2.0), respectively. A one-tailed t-test 
showed significant difference between T1 and T2 (t-statistic = 
2.16, p = 0.05); however, differences between T2 and T3 (p = 0.2) 
and T1 and T3 (p = 0.1) were not significant. Linear regressions 
saw a decrease in scores over time for all except case 4 (Figure 3).

The mean (SD) scores for GAD-7 at T1, T2, and T3 were 6.2 
(±1.8), 3.6 (±2.6), and 1.6 (±0.6), respectively. A one-tailed t-test 
showed a significant difference between T1 and T2 (t-statistic = 
4.3, p = 0.006), and T1 and T3 (t-statistic = 5.7, p = 0.002). There 
was a non-significant difference between T2 and T3 (p = 0.07). 

Linear regressions by case showed decreasing scores for all cases 
(Figure 4). 

The mean (SD) scores for PHQ-9 at T1, T2, and T3 were 5.6 
(±3.2), 4.6 (±4.2), and 4.0 (±2.8), respectively. A one-tailed t-test 
resulted in non-significant differences for all time points (T1 to 
T2, p = 0.3; T2 to T3, p = 0.4; T1 to T3, p = 0.3). Linear regressions 
showed mixed results over time with Cases 1, 2, and 3 positively 
correlated and Case 4 and 5 negatively correlated (Figure 5). 

FIGURE 1 Data points and trendlines for all PASI scores self-graded by the 
participants. 

FIGURE 2 Data points and trendlines for all PASI scores graded by the 
study clinician.

FIGURE 3 Data points and trendlines for all DLQI scores.

FIGURE 4 Data points and trendlines for all GAD-7 scores. Note: Case 1 
and Case 3 had identical scores and overlapping data points, therefore, the 
trendline for Case 1 is not visible in this graph.
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Figure 2. Data points and trendlines for all PASI scores graded by the study clinician. 
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Figure 3. Data points and trendlines for all DLQI scores. 
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Figure 4. Data points and trendlines for all GAD-7 scores. Note: Case 1 and Case 3 had iden=cal scores 
and overlapping data points, therefore, the trendline for Case 1 is not visible in this graph. 
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FIGURE 5 Data points and trendlines for all PHQ-9 scores.
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DISCUSSION

Main Results
To the best of our knowledge, this is the first study to describe the 
impact of HRVB on SS, QoL, and MH in individuals with psoria-
sis. Our findings indicate significant differences in scores between 
T1 and T2 for PASI-P, DLQI, and GAD-7, suggesting that HRVB 
was associated in improvements in participant perception of 
SS, QoL, and anxiety. Interestingly, there was not a significant 
improvement in PASI-C at any time points. In a Multinational 
Assessment of Psoriasis and Psoriatic Arthritis (MAPP) survey,47 
participants and clinicians assessed disease severity differently, 
and in the present study, participant perception of SS was gener-
ally higher than the perception of the clinician. Further, although 
the self-assessment of the PASI was validated in a previous study, 
the authors reported that the self-assessment tended to over
estimate the disease severity compared with the clinician’s assess-
ment.45 This finding reflects the complex interplay that exists 
between physical symptoms and patient perceptions in psoriasis. 
Additionally, these findings may be reflective of the subjective 
burden of psoriasis which includes distress, social isolation, and 
stigma, all which may not be fully captured by existing clinical 
assessments. The improvements in PASI-P scores coinciding with 
improvements in DLQI and GAD-7 between T1 and T2 may 
imply that patients’ experience and perception of psoriasis is not 
only physical, but also psychological. 

Despite being the most widely used tool for assessing psoriasis 
severity, the PASI scale has been criticized for lacking sensitiv-
ity due to equal weight being placed on erythema, desquama-
tion, induration, and their scores within each of the four body 
regions.48 For example, if a participant were to report a reduc-
tion in induration but an increase in erythema, this would be 
recorded as the same PASI score. Further, the PASI scale also 
does not correlate with QoL and psychological stress associated 
with the disease, which is often worse than the clinician’s rating 
of SS.49 Thus, the DLQI was used in this study, which revealed sig-
nificant improvement in QoL from T1 to T2. This could suggest 
that as participant perception of SS improved, QoL also improved. 
Alternatively, this could also suggest that improvements in QoL 
and psychological stress led to improvements in participant 
perception of SS. For future studies, coupling clinical measures 
such as the PASI with the DLQI or other patient-reported out-
comes may enable a more nuanced understanding of treatment 
effects and help capture a wide spectrum of patient experiences  
with psoriasis.

With respect to GAD-7 scores, there was a significant dif-
ference between T1 and T2, and between T1 and T3. This sug-
gests that anxiety was significantly improved over the 7-week 
HRVB protocol and that this improvement was sustained for at 
least 1  month following the end of the protocol. The impact of 
HRVB on anxiety has been well-established, and these results 
are consistent with these previous studies.25-27 Anxiety was the 
only outcome that was significantly improved between T1 and 
T3. Although there were improvements in PASI-P, PASI-C, 
DLQI, and PHQ-9 between T1 and T3, they were not significant. 

Despite this, the significant reduction in anxiety alone empha-
sizes the potential of HRVB as a valuable adjunctive therapy for 
reducing anxiety in psoriasis patients. The strong link between 
anxiety and psoriasis, and the vicious cycle they often create, has 
been well-documented.50 By breaking this cycle through reduc-
ing anxiety, HRVB may not just alleviate the psychological burden 
of psoriasis but has the potential to improve disease severity in  
the long term. 

There was no significant difference in PHQ-9 between any time 
points, which contradicts previous studies suggesting the effective-
ness of HRVB in reducing depression.27-29 However, it is important 
to note that this cohort did not initially exhibit significant levels 
of depression at baseline, making the non-significant difference in 
PHQ-9 a predictable outcome. This finding also suggests that the 
benefits of HRVB may be more prominent for individuals expe-
riencing higher PHQ-9 scores at baseline. It is worth noting that 
while there were no significant changes in the scales for T2 and 
T3, there were sustained improvements made between T1 and T2. 
This suggests that HRVB may have a lasting impact on participant 
well-being and may emphasize the importance of long-term fol-
low-up to assess the effectiveness and durability of HRVB as an 
adjunctive treatment approach for psoriasis. 

Limitations
In this proof-of-concept study, recruitment was a significant 
limitation. Although we were able to recruit 5 individuals as par-
ticipants with psoriasis as intended, we did not require that all 
participants have associated psychiatric comorbidities due to the 
limited patient population as recruitment was conducted inter-
nally through flyers and referrals from clinicians and students 
within the clinic. Additionally, most participants had mild psoria-
sis at T1, and future studies should include a wider diversity of SS 
scores, as well as a larger study population. 

Given that this was a proof-of-concept study, we did not include 
a control cohort or limit concomitant treatments. This makes it 
difficult to delineate whether the improvements were due to HRVB 
or were the result of any confounding variables. No participants 
reported using phototherapy or pharmaceutical interventions 
during the time of the protocol, but some were attempting dietary 
modifications to help manage their symptoms. Additionally, over 
the course of the 11 weeks, we could not control new life events 
that occurred, which caused significant added psychological stress 
in the participants’ lives. In this real-life setting, HRVB was asso-
ciated with significant improvements in participant perception of 
SS, QoL, and anxiety over a 7-week period. 

In conclusion, this study provides an exploration into the impact 
of HRVB on SS, QoL, and MH in individuals with psoriasis. The 
findings present a compelling case for considering HRVB as a 
non-invasive adjunctive treatment, potentially improving patient 
perceptions of SS, QoL, and anxiety. This work underscores the 
need for further investigations to validate our findings and explore 
the potential of HRVB for other psychocutaneous conditions. Fur-
ther studies should include a larger cohort with more variation in 
SS, QoL, and MH scores at T1 and compare the HRVB protocol 
against a control group.



CANDJournal | Volume 31, No. 1, March 2024  www.candjournal.ca | 25

ORIGINAL RESEARCH | Impact of HRVB on Individuals with Psoriasis 

AUTHOR AFFILIATIONS 
1Bastyr University, San Diego, CA, USA; 2Parkinson Center for Pragmatic 
Research, Shoreline, WA, USA.

ACKNOWLEDGEMENTS 
The authors thank the participants who participated in this study and student 
clinicians Aitana Zermeño, Alexis Farley, Cristal Salcido, Gabrielle Klein, Luciana 
Silva, Lusine Simonyan, and Yosita Chokaphirat for assisting with data collection.

CONFLICTS OF INTEREST DISCLOSURE 
We have read and understood the CAND Journal’s policy on conflicts of interest 
and declare that we have none. 

FUNDING 
This study was funded by the Anna MacIntosh Junior Investigator Research 
Fellowship Grant, which was awarded to Sarah Jaehwa Park, and sponsored by 
the Naturopathic Medical Student Association and the Naturopathic Physician 
Licensing Examination.

REFERENCES
1.	 Armstrong AW, Mehta MD, Schupp CW, Gondo GC, Bell SJ, Griffiths 

CEM. Psoriasis prevalence in adults in the United States. JAMA Dermatol. 
2021;157(8):940-946. https://doi.org/10.1001/jamadermatol.2021.2007

2.	 Jafferany M, Ferreira BR, Abdelmaksoud A, Mkhoyan R. Management 
of psychocutaneous disorders: a practical approach for dermatologists. 
Dermatol Ther. 2020;33(6):e13969. https://doi.org/10.1111/dth.13969

3.	 Langley RG, Krueger GG, Griffiths CE. Psoriasis: epidemiology, clinical 
features, and quality of life. Ann Rheum Dis. 2005;64(Suppl 2):ii18-ii25. 
https://doi.org/10.1136/ard.2004.033217

4.	 Nicholas MN, Gooderham M. Psoriasis, depression, and suicidality. Skin 
Therapy Lett. 2017;22(3):1-4.

5.	 Dalgard FJ, Gieler U, Tomas-Aragones L, et al. The psychological burden of 
skin diseases: a cross-sectional multicenter study among dermatological out-
patients in 13 European countries. J Invest Dermatol. 2015;135(4):984-991. 
https://doi.org/10.1038/jid.2014.530

6.	 Mason AR, Mason J, Cork M, Dooley G, Hancock H. Topical treatments for 
chronic plaque psoriasis. Cochrane Database Syst Rev. 2013;(3):CD005028. 
https://doi.org/10.1002/14651858.CD005028.pub3

7.	 Almutawa F, Thalib L, Hekman D, Sun Q, Hamzavi I, Lim HW. Efficacy of 
localized phototherapy and photodynamic therapy for psoriasis: a systematic 
review and meta-analysis. Photodermatol Photoimmunol Photomed. 
2015;31(1):5-14. https://doi.org/10.1111/phpp.12092

8.	 Nast A, Jacobs A, Rosumeck S, Werner RN. Efficacy and safety of systemic 
long-term treatments for moderate-to-severe psoriasis: a systematic review 
and meta-analysis. J Invest Dermatol. 2015;135(11):2641-2648. https://doi.
org/10.1038/jid.2015.206

9.	 Leonardi CL, Powers JL, Matheson RT, et al. Etanercept as monotherapy in 
patients with psoriasis. N Engl J Med. 2003;349(21):2014-2022. https://doi.
org/10.1056/NEJMoa030409

10.	 Reich K, Nestle FO, Papp K, et al. Infliximab induction and maintenance 
therapy for moderate-to-severe psoriasis: a phase III, multicentre, double-
blind trial. Lancet. 2005;366(9494):1367-1374. https://doi.org/10.1016/
S0140-6736(05)67566-6

11.	 Papp KA, Langley RG, Lebwohl M, et al. Efficacy and safety of ustekinumab, 
a human interleukin-12/23 monoclonal antibody, in patients with psoriasis: 
52-week results from a randomised, double-blind, placebo-controlled trial 
(PHOENIX 2). Lancet. 2008;371(9625):1675-1684. https://doi.org/10.1016/
S0140-6736(08)60726-6

12.	 Langley RG, Elewski BE, Lebwohl M, et al. Secukinumab in plaque 
psoriasis—results of two phase 3 trials. N Engl J Med. 2014;371(4):326-338. 
https://doi.org/10.1056/NEJMoa1314258

13.	 Korabel H, Dudek D, Jaworek A, Wojas-Pelc A. Psychodermatologia: 
psychologiczne i psychiatryczne aspekty w dermatologii [Psychodermatology: 
psychological and psychiatric aspects of dermatology]. Przegl Lek. 
2008;65(5):244-248.

14.	 Ghosh S, Behere RV, Sharma P, Sreejayan K. Psychiatric evaluation in 
dermatology: an overview. Indian J Dermatol. 2013;58(1):39-43. https://doi.
org/10.4103/0019-5154.105286

15.	 Tran A, Desir AK, Okafor LC, Jafferany M, Copes LE. Psychodermatology 
in clinical practice: an examination of physician attitudes, beliefs, 
and interventions toward psychocutaneous disease. Dermatol Ther. 
2020;33(4):e13612. https://doi.org/10.1111/dth.13612

16.	 Graubard R, Perez-Sanchez A, Katta R. Stress and skin: An overview of 
mind body therapies as a treatment strategy in dermatology. Dermatol Pract 
Concept. 2021;11(4):e2021091. https://doi.org/10.5826/dpc.1104a91

17.	 Kabat-Zinn J, Wheeler E, Light T, et al. Influence of a mindfulness 
meditation-based stress reduction intervention on rates of skin clearing in 
patients with moderate to severe psoriasis undergoing phototherapy (UVB) 
and photochemotherapy (PUVA). Psychosom Med. 1998;60(5):625-632. 
https://doi.org/10.1097/00006842-199809000-00020

18.	 Fordham B, Griffiths CE, Bundy C. A pilot study examining mindfulness-
based cognitive therapy in psoriasis. Psychol Health Med. 2015;20(1):121-
127. https://doi.org/10.1080/13548506.2014.902483

19.	 Fortune DG, Richards HL, Kirby B, Bowcock S, Main CJ, Griffiths CE. A 
cognitive-behavioural symptom management programme as an adjunct 
in psoriasis therapy. Br J Dermatol. 2002;146(3):458-465. https://doi.
org/10.1046/j.1365-2133.2002.04622.x

20.	 Piaserico S, Marinello E, Dessi A, Linder MD, Coccarielli D, Peserico A. 
Efficacy of biofeedback and cognitive-behavioural therapy in psoriatic 
patients: a single-blind, randomized and controlled study with added 
narrow-band ultraviolet B therapy. Acta Derm Venereol. 2016;96(217):91-
95. https://doi.org/10.2340/00015555-2428

21.	 Paradisi A, Abeni D, Finore E, et al. Effect of written emotional disclosure 
interventions in persons with psoriasis undergoing narrow band ultraviolet B 
phototherapy. Eur J Dermatol. 2010;20(5):599-605. https://doi.org/10.1684/
ejd.2010.1018

22.	 Lavda AC, Webb TL, Thompson AR. A meta-analysis of the effectiveness of 
psychological interventions for adults with skin conditions. Br J Dermatol. 
2012;167(5):970-979. https://doi.org/10.1111/j.1365-2133.2012.11183.x

23.	 Fried RG, Hussain SH. Nonpharmacologic management of common skin 
and psychocutaneous disorders. Dermatol Ther. 2008;21(1):60-68. https://
doi.org/10.1111/j.1529-8019.2008.00171.x

24.	 Lehrer PM, Gevirtz R. Heart rate variability biofeedback: how and why does it 
work?. Front Psychol. 2014;5:756. https://doi.org/10.3389/fpsyg.2014.00756

25.	 Goessl VC, Curtiss JE, Hofmann SG. The effect of heart rate variability 
biofeedback training on stress and anxiety: a meta-analysis. Psychol Med. 
2017;47(15):2578-2586. https://doi.org/10.1017/S0033291717001003

26.	 Tolin DF, Davies CD, Moskow DM, Hofmann SG. Biofeedback and 
neurofeedback for anxiety disorders: a quantitative and qualitative systematic 
review. Adv Exp Med Biol. 2020;1191:265-289. https://doi.org/10.1007/978-
981-32-9705-0_16

27.	 Blase K, Vermetten E, Lehrer P, Gevirtz R. Neurophysiological approach 
by self-control of your stress-related autonomic nervous system with 
depression, stress and anxiety patients. Int J Environ Res Public Health. 
2021;18(7):3329. https://doi.org/10.3390/ijerph18073329

28.	 Lin IM, Fan SY, Yen CF, et al. Heart rate variability biofeedback increased 
autonomic activation and improved symptoms of depression and insomnia 
among patients with major depression disorder [published correction 
appears in Clin Psychopharmacol Neurosci]. Clin Psychopharmacol Neurosci. 
2019;17(2):222-232. https://doi.org/10.9758/cpn.2019.17.2.222

29.	 Fernández-Alvarez J, Grassi M, Colombo D, et al. Efficacy of bio- and 
neurofeedback for depression: a meta-analysis. Psychol Med. 2022;52(2):201-
216. https://doi.org/10.1017/S0033291721004396

30.	 Hasuo H, Kanbara K, Fukunaga M. Effect of heart rate variability biofeedback 
sessions with resonant frequency breathing on sleep: a pilot study among 
family caregivers of patients with cancer. Front Med (Lausanne). 2020;7:61. 
https://doi.org/10.3389/fmed.2020.00061

31.	 Tan G, Dao TK, Farmer L, Sutherland RJ, Gevirtz R. Heart rate variability (HRV) 
and posttraumatic stress disorder (PTSD): a pilot study. Appl Psychophysiol 
Biofeedback. 2011;36(1):27-35. https://doi.org/10.1007/s10484-010-9141-y

32.	 Eddie D, Kim C, Lehrer P, Deneke E, Bates ME. A pilot study of brief  
heart rate variability biofeedback to reduce craving in young adult men 

https://doi.org/10.1001/jamadermatol.2021.2007
https://doi.org/10.1111/dth.13969
https://doi.org/10.1136/ard.2004.033217
https://doi.org/10.1038/jid.2014.530
https://doi.org/10.1002/14651858.CD005028.pub3
https://doi.org/10.1111/phpp.12092
https://doi.org/10.1038/jid.2015.206
https://doi.org/10.1038/jid.2015.206
https://doi.org/10.1056/NEJMoa030409
https://doi.org/10.1056/NEJMoa030409
https://doi.org/10.1016/S0140-6736(05)67566-6
https://doi.org/10.1016/S0140-6736(05)67566-6
https://doi.org/10.1016/S0140-6736(08)60726-6
https://doi.org/10.1016/S0140-6736(08)60726-6
https://doi.org/10.1056/NEJMoa1314258
https://doi.org/10.4103/0019-5154.105286
https://doi.org/10.4103/0019-5154.105286
https://doi.org/10.1111/dth.13612
https://doi.org/10.5826/dpc.1104a91
https://doi.org/10.1097/00006842-199809000-00020
https://doi.org/10.1080/13548506.2014.902483
https://doi.org/10.1046/j.1365-2133.2002.04622.x
https://doi.org/10.1046/j.1365-2133.2002.04622.x
https://doi.org/10.2340/00015555-2428
https://doi.org/10.1684/ejd.2010.1018
https://doi.org/10.1684/ejd.2010.1018
https://doi.org/10.1111/j.1365-2133.2012.11183.x
https://doi.org/10.1111/j.1529-8019.2008.00171.x
https://doi.org/10.1111/j.1529-8019.2008.00171.x
https://doi.org/10.3389/fpsyg.2014.00756
https://doi.org/10.1017/S0033291717001003
https://doi.org/10.1007/978-981-32-9705-0_16
https://doi.org/10.1007/978-981-32-9705-0_16
https://doi.org/10.3390/ijerph18073329
https://doi.org/10.9758/cpn.2019.17.2.222
https://doi.org/10.1017/S0033291721004396
https://doi.org/10.3389/fmed.2020.00061
https://doi.org/10.1007/s10484-010-9141-y


CANDJournal | Volume 31, No. 1, March 2024  www.candjournal.ca | 26

ORIGINAL RESEARCH | Impact of HRVB on Individuals with Psoriasis 

receiving inpatient treatment for substance use disorders. Appl Psychophysiol 
Biofeedback. 2014;39(3-4):181-192. https://doi.org/10.1007/s10484-014-
9251-z

33.	 Leyro TM, Buckman JF, Bates ME. Theoretical implications and clinical 
support for heart rate variability biofeedback for substance use disorders. Curr 
Opin Psychol. 2019;30:92-97. https://doi.org/10.1016/j.copsyc.2019.03.008

34.	 Yen CF, Ko CH, Hsu CY, Wu HC, Yang YY, Wang PW. A pilot randomized 
control study on effect brief heart rate variability biofeedback as a 
complementary treatment in men with methamphetamine use disorder. Int 
J Environ Res Public Health. 2022;19(9):5230. https://doi.org/10.3390/
ijerph19095230

35.	 Schiwe D, Vendrusculo FM, Becker NA, Donadio MVF. Impact of asthma 
on heart rate variability in children and adolescents: systematic review 
and meta-analysis. Pediatr Pulmonol. 2023;58(5):1310-1321. https://doi.
org/10.1002/ppul.26340

36.	 Jiménez Morgan S, Molina Mora JA. Effect of heart rate variability biofeedback 
on sport performance, a systematic review. Appl Psychophysiol Biofeedback. 
2017;42(3):235-245. https://doi.org/10.1007/s10484-017-9364-2

37.	 Pagaduan JC, Chen YS, Fell JW, Xuan Wu SS. A preliminary systematic 
review and meta-analysis on the effects of heart rate variability biofeedback 
on heart rate variability and respiration of athletes. J Complement Integr 
Med. 2021;19(4):817-826. https://doi.org/10.1515/jcim-2020-0528

38.	 Burlacu A, Brinza C, Popa IV, Covic A, Floria M. Influencing cardiovascular 
outcomes through heart rate variability modulation: a systematic 
review. Diagnostics (Basel). 2021;11(12):2198. https://doi.org/10.3390/
diagnostics11122198

39.	 Reneau M. Heart rate variability biofeedback to treat fibromyalgia: an 
integrative literature review. Pain Manag Nurs. 2020;21(3):225-232. https://
doi.org/10.1016/j.pmn.2019.08.001

40.	 Mróz M, Czub M, Brytek-Matera A. Heart rate variability—an index of 
the efficacy of complementary therapies in irritable bowel syndrome: a 
systematic review. Nutrients. 2022;14(16):3447. https://doi.org/10.3390/
nu14163447

41.	 Ali FM, Salek S, Finlay AY, Piguet V. Validation of the electronic Psoriasis 
Area and Severity Index application: establishing measurement equivalence. 

J Am Acad Dermatol. 2019;81(6):1439-1441. https://doi.org/10.1016/j.
jaad.2019.04.073

42.	 Finlay AY, Khan GK. Dermatology Life Quality Index (DLQI)—a simple 
practical measure for routine clinical use. Clin Exp Dermatol. 1994;19(3):210-
216. https://doi.org/10.1111/j.1365-2230.1994.tb01167.x

43.	 Spitzer RL, Kroenke K, Williams JB, Löwe B. A brief measure for 
assessing generalized anxiety disorder: the GAD-7. Arch Intern Med. 
2006;166(10):1092-1097. https://doi.org/10.1001/archinte.166.10.1092

44.	 Kroenke K, Spitzer RL, Williams JB. The PHQ-9: validity of a brief 
depression severity measure. J Gen Intern Med. 2001;16(9):606-613. https://
doi.org/10.1046/j.1525-1497.2001.016009606.x

45.	 Laskowski M, Schiöler L, Wennberg AM, Torén K, Gustafsson H. 
Translation and validation of the Self-Assessment Psoriasis Area Severity 
Index (SAPASI). Dermatology. 2023;10.1159/000530045. https://doi.
org/10.1159/000530045

46.	 Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research 
electronic data capture (REDCap)—a metadata-driven methodology 
and workflow process for providing translational research informatics 
support. J Biomed Inform. 2009;42(2):377-381. https://doi.org/10.1016/j.
jbi.2008.08.010

47.	 Lebwohl MG, Kavanaugh A, Armstrong AW, Van Voorhees AS. US 
perspectives in the management of psoriasis and psoriatic arthritis: patient 
and physician results from the population-based Multinational Assessment 
of Psoriasis and Psoriatic Arthritis (MAPP) survey. Am J Clin Dermatol. 
2016;17(1):87-97. https://doi.org/10.1007/s40257-015-0169-x

48.	 Clinical Review Report: Ixekizumab (Taltz) [Internet]. Ottawa (ON): 
Canadian Agency for Drugs and Technologies in Health; 2017 Sep. 
APPENDIX 6, Validity of Outcome Measures. Available from: https://www.
ncbi.nlm.nih.gov/books/NBK533695/

49.	 Choi J, Koo JY. Quality of life issues in psoriasis. J Am Acad Dermatol. 
2003;49(Suppl 2):S57-S61. https://doi.org/10.1016/s0190-9622(03)01136-8

50.	 Fleming P, Bai JW, Pratt M, Sibbald C, Lynde C, Gulliver WP. The prevalence 
of anxiety in patients with psoriasis: a systematic review of observational 
studies and clinical trials. J Eur Acad Dermatol Venereol. 2017;31(5):798-807. 
https://doi.org/10.1111/jdv.13891

https://doi.org/10.1007/s10484-014-9251-z
https://doi.org/10.1007/s10484-014-9251-z
https://doi.org/10.1016/j.copsyc.2019.03.008
https://doi.org/10.3390/ijerph19095230
https://doi.org/10.3390/ijerph19095230
https://doi.org/10.1002/ppul.26340
https://doi.org/10.1002/ppul.26340
https://doi.org/10.1007/s10484-017-9364-2
https://doi.org/10.1515/jcim-2020-0528
https://doi.org/10.3390/diagnostics11122198
https://doi.org/10.3390/diagnostics11122198
https://doi.org/10.1016/j.pmn.2019.08.001
https://doi.org/10.1016/j.pmn.2019.08.001
https://doi.org/10.3390/nu14163447
https://doi.org/10.3390/nu14163447
https://doi.org/10.1016/j.jaad.2019.04.073
https://doi.org/10.1016/j.jaad.2019.04.073
https://doi.org/10.1111/j.1365-2230.1994.tb01167.x
https://doi.org/10.1001/archinte.166.10.1092
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/10.1159/000530045
https://doi.org/10.1159/000530045
https://doi.org/10.1016/j.jbi.2008.08.010
https://doi.org/10.1016/j.jbi.2008.08.010
https://doi.org/10.1007/s40257-015-0169-x
https://www.ncbi.nlm.nih.gov/books/NBK533695/
https://www.ncbi.nlm.nih.gov/books/NBK533695/
https://doi.org/10.1016/s0190-9622(03)01136-8
https://doi.org/10.1111/jdv.13891


CANDJournal | Volume 31, No. 1, March 2024  www.candjournal.ca | 27

ORIGINAL RESEARCH | Impact of HRVB on Individuals with Psoriasis 

APPENDIX A

Case 1, 46-Year-Old Male

T1: A 46-year-old male presented with psoriatic plaques on his 
nails, behind his ears, and scalp. He reported that the psoriasis 
started on his nails 7 to 8 years ago and behind his ears 1 year ago. 
He reported pruritus that was alleviated by over-the-counter 1% 
hydrocortisone cream but denied pain. He denies noticing any 
seasonal variation in the severity of symptoms. He reported that 
his top three stressors were his children, job dissatisfaction, and 
existential/mid-life crisis and that his stress management tech-
niques were exercise, music, and alcohol consumption. At T1, 
PASI-P was 1.7 (mild psoriasis), PASI-C was 1.4 (mild psoriasis), 
DLQI was 6 (moderate effect), GAD-7 was 5 (mild anxiety), and 
PHQ-9 was 4 (none–minimal depression).
 
T2: The participant reported that stress had been constant 
throughout the HRVB protocol but that he was able to utilize 
the techniques learned during the protocol, leading to an over-
all decrease in skin itching. The participant did note that there 
was one recent flare with symptoms of pruritus. At this visit, he 
reported that he had been practicing resonant frequency breath-
ing for an average of 15 to 20 minutes daily. Additionally, the par-
ticipant has seen significant improvements in sleep quality. At T2, 
PASI-P was 0.8 (mild psoriasis), PASI-C was 0.8 (mild psoriasis), 
DLQI was 2, GAD-7 was 3 (minimal anxiety), and PHQ-9 was 1 
(none–minimal depression).
 
T3: The participant reported that he had an increase in stress over 
the previous month but was able to maintain 5 to 10 minutes of 
home practice a week. At T3, PASI-P was 1.4 (mild psoriasis), 
PASI-C was 1.1 (mild psoriasis), DLQI was 1 (no effect on partic-
ipant’s life), GAD-7 was 2 (none–minimal anxiety), PHQ-9 was 6 
(mild depression).

 
Case 2, 26-Year-Old Male 
 
T1: A 26-year-old male presented with psoriatic plaques on his 
eyelids, behind his ears, elbows, knees, legs, ankles, and feet. He 
reported that the psoriasis was present since birth and that the 
plaques were present all over his body as an infant. The plaques 
were described as red, scaly, flakey, and raw, but he denied pruri-
tus or pain. He reported the psoriasis is aggravated by stress, cold 
weather, and possibly the consumption of gluten or dairy, and it 
is alleviated by restrictive diets and being in the sun. Treatments 
tried included steroids, biologics, topical creams, and photo
therapy but he did not notice improvement when using them. He 
reported his top three stressors were his work, social life, and not 
achieving his goals; he denied currently using any techniques to 
manage his stress. At T1, PASI-P was 5 (mild psoriasis), PASI-C 
was 6 (moderate psoriasis), DLQI was 2 (small effect on par-
ticipant’s life), GAD-7 was 9 (mild anxiety), and PHQ-9 was 6 
(mild depression).

T2: Throughout the HRVB protocol, the participant had reported 
extreme stress from an ongoing work conflict, which resolved 
by T2. At this visit, he reported he had been practicing resonant 
frequency breathing for an average of 45 minutes daily. At T2, 
PASI-P was 2.9 (mild psoriasis); PASI-C was 2.1 (mild psoriasis), 
DLQI was 0 (no effect on participant’s life), GAD-7 was 7 (mild 
anxiety), and PHQ-9 was 11 (moderate depression).
 
T3: The participant reported he was only practicing the resonant 
frequency breathing sporadically, as needed in times of stress. At 
T3, PASI-P was 3 (mild psoriasis), PASI-C was 3.1 (mild psori-
asis), DLQI was 0 (no effect on participant’s life), GAD-7 was 2 
(none–minimal anxiety), and PHQ-9 was 7 (mild depression).

 
Case 3, 37-Year-Old Male
 
T1: A 37-year-old male presented with psoriatic plaques on his 
eyelids, nose bridge, back of neck, knees, and left arm. He reported 
that the onset of psoriasis began in 2003. Symptoms included 
itchiness, dryness, flakiness, induration, and bumps that turn 
into scaly thick patches. His symptoms are aggravated by stress, 
dietary changes, and heat. Specifically, he reports that his psoriasis 
is worse in the summer due to the heat. Symptoms are alleviated 
by steroid cream application and dietary changes. His top three 
stressors are anxiety from work/career, left bicep injury, and his 
pet. He manages stress with deep breathing, meditating, going to 
the gym for resistance training, going on walks, and being outside. 
At T1, PASI-P was 1.3 (mild psoriasis), PASI-C was 1 (mild psori-
asis), DLQI was 2 (small effect), GAD-7 was 5 (mild anxiety), and 
PHQ-9 was 4 (none–minimal depression). 
 
T2: The participant reported higher stress levels in the week lead-
ing up this visit due to preparing for vacation. He reports that 
although he was unable to do resonant frequency breathing at 
home as frequently this week, in the previous weeks he was able 
to complete 5 to 6 minutes daily. At the T2 visit, PASI-P was 
1.8 (mild psoriasis), PASI-C was 2 (mild psoriasis), DLQI was 2 
(small effect), GAD-7 was 3 (minimal anxiety), and PHQ-9 was 6 
(mild depression). 
 
T3: The participant reported fluctuating stress levels in the 
month following the last visit. However, he reports that he felt 
he had the tools to be able to manage them. At T3, PASI-P was 
2.4 (mild psoriasis), PASI-C was 1.3 (mild psoriasis), DLQI was 
1 (no effect), GAD-7 was 2 (minimal anxiety), and PHQ-9 was 5 
(mild-depression).

 
 
Case 4, 27-Year-Old Female
 
T1: A 27-year-old female presented at T1 with psoriasis on her 
elbows, knees, ankles, shins, scalp, and behind the ears. The psoriasis 
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was characterized as a rash with occasional flaking, and presence 
of white spots mainly around joints. The participant reported no 
pain or itchiness. Aggravating factors included alcohol, sugar, 
gluten, dairy, stress and an infection-induced flare-up 2 years 
prior. She also reported experiencing associated symptoms such 
as digestive issues, cramping, abdominal pain, and vitiligo. Stress 
management techniques included meditation, yoga, and Ket-
amine, and her top three stressors were reported to be finances, 
HSV outbreaks, and family issues. At T1, PASI-P was 8.7 (moder-
ate psoriasis), PASI-C was 4.5 (mild psoriasis), DLQI was 3 (small 
effect), GAD-7 was 5 (mild anxiety), and PHQ-9 was 3 (none–
minimal depression).
 
T2: The participant reported having integrated breath work into 
her daily routine for at least 15 minutes a day. She noticed signifi-
cant improvements in stress and overall happiness and felt better 
equipped to handle stress and anxiety. Although the participant 
reported a flare-up in psoriatic symptoms with new ingestion of 
probiotic cookies, she noted that the psoriasis was getting better 
overall throughout the process. At T2, PASI-P was 8 (moderate 
psoriasis), PASI-C was 3.4 (mild psoriasis), DLQI was 3 (small 
effect), GAD-7 was 0 (none–minimal anxiety), and PHQ-9 was 1 
(none–minimal depression). 
 
T3: The participant reported feeling great and noted overall symp-
tom improvement after discontinuing aggravating foods. She 
reported no more flaking or itching in the symptomatic areas. At 
T3, PASI-P was 3.7 (mild psoriasis), PASI-C was 2.1 (mild psoria-
sis), DLQI was 5 (small effect), GAD-7 was 1 (none–minimal anx-
iety), and PHQ-9 was 1 (none–minimal depression). Although 
DLQI was worse at this visit, the participant attributed it to the 
recent flare-up and was optimistic that she could fully resolve it 
now that she could identify the trigger. 

 

Case 5, 19-Year-Old Female

T1: A 19-year-old female presented with psoriasis on her eye-
brows, neck, and scalp. She reported that the onset of psoriasis 
began in the fourth grade. At age 16, the psoriatic plaques appeared 
on her neck, and around July 2021 over her body. She sought out 
naturopathic care at the time and reported that the symptoms 
resolved within 3 months. She experienced associated symptoms 
such as anxiety, itchiness, flaking, and dryness. Aggravating factors 
included gluten, dairy, beef, poor hygiene, not moisturizing, and 
picking the area. Alleviating factors included topical steroids but 
upon discontinuing, the symptoms returned. She has made dietary 
changes by cutting out gluten, dairy, beef, and peaches. Her cur-
rent top stressors include general anxiety, family issues with her 
older sister, and figuring out her relationship with herself. She 
manages stress with breathing exercises, podcasts, and monthly 
therapy sessions. At T1, PASI-P was 2.8 (mild psoriasis), PASI-C 
was 1 (mild psoriasis), DLQI was 19 (very large effect), GAD-7 was 
7 (mild anxiety), and PHQ-9 was 11 (moderate depression).
 
T2: The participant reported significant improvement in her 
general anxiety and reported that she was no longer worrying 
as much. The stress related to her older sister was also signifi-
cantly improved as well as her relationship with herself. At T2, 
PASI-P was 0.9 (mild psoriasis), PASI-C was 0.2 (mild psoriasis), 
DLQI was 14 (moderate effect), GAD-7 was 5 (mild anxiety), and 
PHQ-9 was 4 (none–minimal depression). 
 
T3: Participant reported further improvements in her general 
anxiety, family issues with her older sister, and relationship with 
herself. At T3, PASI-P was 0.4 (mild psoriasis), PASI-C was 0.1 
(mild psoriasis), DLQI was 3 (small effect), GAD-7 was 1 (none–
minimal anxiety), and PHQ-9 was 1 (none–minimal depression).


