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Abstract

Background: Remote monitoring is increasingly used for psoriasis care, with the International Psoriasis Council (IPC)
endorsing teledermatology (TD) as a feasible aternative to in-person visits. While evidence supports dermatologist-led
(specialist) remote monitoring, there is limited research on its effectiveness in primary care. A publicly reimbursed remote
monitoring program was piloted at both primary and specialist care levels, allowing comparative anaysis of quality of life (QoL)
outcomes and insights into factors contributing to better management outcomes.

Objective: The aim of study was to evaluate the feasibility and effectiveness of remote psoriasis monitoring at both primary and
specialist care levels, identifying factors that influence better outcomes at the primary care level.

Methods: Study employed a retrospective convergent parallel mixed-methods approach to analyze data from 110 patients
initially recruited into a publicly reimbursed remote monitoring program between January 2022 and July 2023 at 7 family
medicine centers and 1 outpatient dermatovenerology center. The study utilized data from a public insurance claims database and
aTD platform, which included reports on the Dermatology Life Quality Index (DLQI) and additional metrics. The effectiveness
of remote monitoring at both care levels was assessed via baseline-to-average DLQI comparisons. The minimal clinically
important difference (MCID) was set at ? -3, and odds ratios (OR) between care levels were calculated, with specific cases
analyzed via case series. Additionally, correlation analysis examined associations between DLQI changes and variables such as
baseline Psoriasis Area Severity Index (PASI) scores, patient demographics, and collaborative care tools like e-consultation.

Results: The specidist care group (n=39) showed a significant mean reduction in DLQI of -1.33 (p = .011), whereas the primary
care group (n=37) demonstrated a non-significant change of -0.34 (p = .359). Patients receiving specialist care were 3.91 times
more likely to achieve a clinically significant improvement (MCID ? -3) compared to those in primary care (p = .042).
Collaborative care between Primary Care Practitioners (PCPs) and specialists was linked to more favorable changes in DLQI
scores (r = -.339, p = .040) at the primary care level. Case series analysis of patients achieving MCID in primary care reveaed
variability in management approaches, including PCP-led models incorporating collaborative care elements and nurse-led
models without such collaboration.

Conclusions: This study is the first to compare remote psoriasis monitoring across specialist and primary care levels. While
effective in specialist care, remote management at primary care shows less significant patient outcome improvements, mirroring
findings from in-person PCP-led care. Using public claims data, the study highlights that integrating specialist support into PCP-
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led care through standardized e-consultation may enhance outcomes. It underscores the need for further research and
standardized collaborative care models between primary care providers and specialists in psoriasis remote management. Clinical
Tria: The study received approval from the Research Ethics Committee of the University of Tartu, Estonia (ethical approval
code: 350/T-14)

(IMIR Preprints 11/03/2025:73664)
DOI: https://doi.org/10.2196/preprints.73664
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Abstract

Background: Remote monitoring is increasingly used for psoriasis care, with the International
Psoriasis Council (IPC) endorsing teledermatology (TD) as a feasible alternative to in-person visits.
While evidence supports dermatologist-led (specialist) remote monitoring, there is limited research
on its effectiveness in primary care. A publicly reimbursed remote monitoring program was piloted at
both primary and specialist care levels, allowing comparative analysis of quality of life (QoL)
outcomes and insights into factors contributing to better management outcomes.

Objective: The aim of study was to evaluate the feasibility and effectiveness of remote psoriasis
monitoring at both primary and specialist care levels, identifying factors that influence better
outcomes at the primary care level.

Methods: Study employed a retrospective convergent parallel mixed-methods approach to analyze
data from 110 patients initially recruited into a publicly reimbursed remote monitoring program
between January 2022 and July 2023 at 7 family medicine centers and 1 outpatient
dermatovenerology center. The study utilized data from a public insurance claims database and a TD
platform, which included reports on the Dermatology Life Quality Index (DLQI) and additional
metrics. The effectiveness of remote monitoring at both care levels was assessed via baseline-to-
average DLQI comparisons. The minimal clinically important difference (MCID) was set at < -3, and
odds ratios (OR) between care levels were calculated, with specific cases analyzed via case series.
Additionally, correlation analysis examined associations between DLQI changes and variables such
as baseline Psoriasis Area Severity Index (PASI) scores, patient demographics, and collaborative care
tools like e-consultation.

Results: The specialist care group (n=39) showed a significant mean reduction in DLQI of -1.33 (p

.011), whereas the primary care group (n=37) demonstrated a non-significant change of -0.34 (p

.359). Patients receiving specialist care were 3.91 times more likely to achieve a clinically
significant improvement (MCID < -3) compared to those in primary care (p = .042). Collaborative
care between Primary Care Practitioners (PCPs) and specialists was linked to more favorable

changes in DLQI scores (r = -.339, p = .040) at the primary care level. Case series analysis of
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patients achieving MCID in primary care revealed variability in management approaches, including
PCP-led models incorporating collaborative care elements and nurse-led models without such
collaboration.

Conclusion: This study is the first to compare remote psoriasis monitoring across specialist and
primary care levels. While effective in specialist care, remote management at primary care shows
less significant patient outcome improvements, mirroring findings from in-person PCP-led care.
Using public claims data, the study highlights that integrating specialist support into PCP-led care
through standardized e-consultation may enhance outcomes. It underscores the need for further
research and standardized collaborative care models between primary care providers and specialists
in psoriasis remote management.

Trial Registration: The study received approval from the Research Ethics Committee of the
University of Tartu, Estonia (ethical approval code: 350/T-14)

Keywords: Psoriasis, remote management, primary care, specialist care, collaborative care,

teledermatology

Introduction

Psoriasis is a chronic inflammatory skin condition affecting approximately 2% of the global
population [1-4]. The disease presents a significant burden, impacting physical, social, and
psychological well-being, with severity closely linked to reduced quality of life (QoL) [3, 5-7].
Psoriasis is also associated with comorbidities such as psoriatic arthritis, cardiovascular disease, and
depression, further increasing its burden [5, 7, 8]. QoL is widely recognized as an essential measure
in psoriasis management, reflecting the disease’s broad effects [3, 5]. There is a growing shift from
traditional in-person specialist consultations to patient-centered remote care models, particularly for

chronic dermatologic conditions like psoriasis [6, 9-11].

Teledermatology (TD) has emerged as a cost-effective [12, 13] and comparably effective [9]
alternative to conventional care, improving accessibility and supporting early interventions [6, 7, 14].
TD encompasses several approaches, including synchronous (real-time video consultations) [1] and
asynchronous store-and-forward systems, which allow patient data to be reviewed remotely by
clinicians at a later time [9, 15]. Advanced TD models, such as Collaborative Connected Health
(CCH), facilitate continuous monitoring through the integration of patient-reported outcomes, image
uploads, and asynchronous communication, supporting proactive and timely intervention [8, 9].
Remote monitoring represents a key component of TD, enabling continuous assessment of disease

severity and treatment response beyond traditional clinic visits [6, 11].
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CCH models can empower PCPs to play a role in the treatment of psoriasis. Digital platforms
provide PCPs with tools to manage patients and submit data for specialist evaluation as needed. This
enables specialists to monitor changes in psoriasis severity, adjust treatment plans in a timely
manner, and reduce the need for in-person referrals [11]. E-consultations, a form of asynchronous
TD, enable PCPs to obtain timely specialist input without requiring real-time interaction [15]. This
approach has been shown to improve access to specialists, reduce unnecessary referrals, and
streamline decision-making in primary care [16]. Furthermore, collaborative e-consultation models,
when integrated with remote monitoring, can enhance continuity of care and optimize treatment

adjustments [8, 11, 14].

The International Psoriasis Council (IPC) framework outlines the potential role of TD in psoriasis
management, emphasizing its ability to improve accessibility, streamline workflows, and enhance
treatment efficiency [17]. While TD provides a viable alternative to in-person visits, its successful
integration into primary care remains a challenge, with key barriers including limited dermatology
expertise, resource constraints, and the need for standardized implementation protocols [18-20].
Despite the growing adoption of TD, research on its impact at the primary care level remains limited
[18]. PCPs often serve as the first point of contact for psoriasis patients, yet they face substantial
challenges, including insufficient dermatological training [19, 21], multimorbidity complexities [22],
and delayed access to specialists [20]. These challenges can lead to delays in diagnosis, suboptimal
treatment decisions, and insufficient consideration of QoL outcomes [18, 19]. Remote monitoring
offers a potential solution by bridging the gap between primary and specialist care, facilitating
continuous disease assessment, and supporting early intervention. However, its impact on primary
care workflows and patient outcomes remains underexplored. This study aims to evaluate the
feasibility and effectiveness of remote psoriasis monitoring in both specialist-led and primary care
settings, identifying factors influencing better outcomes at the primary care level, and examining
how collaborative digital tools, including e-consultations and continuous monitoring systems, impact

QoL.

Methods
Study Design

This retrospective convergent parallel mixed-methods study utilized data from a publicly reimbursed

remote monitoring pilot program which was part of a quasi-experimental multi-site trial conducted in
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Estonia from January 2022 to July 2023 at 7 family medicine centers and 1 outpatient
dermatovenerology center [23]. The design enabled simultaneous collection and analysis of
quantitative and qualitative data to provide a comprehensive understanding of the program's impact.
Data sources included a country-wide public insurance claims database covering all publicly
reimbursed patient interactions, visits, and medications during the study period and a secure TD
platform database, where Dermatology Life Quality Index (DLQI) and other remote monitoring
measures were reported. Additionally, qualitative data were collected via patient feedback, system

usability questionnaires, and semi-structured interviews with participating healthcare providers.

Outcome Measures

The primary outcome of this paper was the effectiveness of remote psoriasis management, measured
by changes in the DLQI across primary and specialist care levels [24, 25]. The DLQI, a validated 10-
question tool, assesses psoriasis's impact on QoL. Scores range from 0 to 30, with higher scores
indicating a greater effect [26, 27]. This tool is widely used in dermatological studies, facilitating
comparisons and insights into factors influencing outcomes [5, 27, 28].

Effectiveness was analyzed first for the entire intervention group, then compared between primary
and specialist care, and evaluated separately for detailed insights. The Psoriasis Area and Severity
Index (PASI) was used at baseline to categorize psoriasis severity (mild: 1-4, moderate: 5-10, severe:
>10) [29], providing a clinical context for examining relationships between disease severity and QoL
outcomes.

Correlation analysis explored clinical factors associated with DLQI changes in primary care. The
odds ratio (OR) for achieving meaningful DLQI improvement in minimal clinically important
difference (MCID < -3) was calculated, informed by prior studies on MCID ranges in dermatological
conditions [30, 31]. Specific cases achieving the MCID in psoriasis management at the primary care
level were selected for case series analysis, incorporating qualitative and quantitative data such as
patient feedback questionnaires, interviews with healthcare personnel, claims data [32, 33], and

medication prescriptions.

Study Population

This study employed the data from 110 patients participating in the remote monitoring group at both
care levels of the real-life reimbursed remote monitoring pilot trial [23]. There were 55 men and 55
women initially recruited, with 74% (56) aged 50 or below and 26% (20) aged above 50. The
inclusion criteria for remote monitoring included: (1) a diagnosis of plaque psoriasis, (2) age

between 18 and 75 years, (3) access to a smartphone or computer, and (4) willingness to provide
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informed consent and commit time to the study. Exclusion criteria included (1) a non-plaque
psoriasis diagnosis, (2) a history of alcohol or drug abuse within six months preceding the study, (3)
an inability to fulfill study requirements, and (4) any other reasons deemed by the investigator or

sponsor that rendered the patient ineligible.

Quantitative Data Collection and Exclusion

Data were collected at both specialist and primary care levels. Initially, patient eligibility was
confirmed and informed consent obtained, followed by the first completion of Patient-Reported
Outcome Measures [34] and PASI, which were securely stored in a specialized TD database built for
the use case by a TD company. The study protocol required patients to regularly complete online
questionnaires like DLQI, Psoriasis Symptoms and Signs Diary [35] and Early Arthritis for Psoriatic
Patients [36], facilitated through a web-based platform with 2-factor authentication login. DLQI
questionnaires were scheduled to be sent to patients monthly every 15th date of the month, allowing
completion at home. Email reminders were sent, including follow-up reminders. Doctors were also
encouraged to actively engage with patients. The platform enabled real-time transmission of patient-
generated data, allowing physicians to securely and conveniently access and review the results. PCPs
or specialist-dermatologists could review this information asynchronously to provide
recommendations to patients, initiate treatment adjustments, or refer patients to other specialists as
needed.

The System Usability Scale (SUS) was used to assess system usability using a 10-item questionnaire.
Participants rated each item on a 5-point Likert scale, ranging from 0 (Strongly Disagree) to 4
(Strongly Agree). Scores ranging from 0 to 100, where higher scores reflect better usability, were
derived by converting individual responses and scaling the total by a factor of 2.5 [37]. SUS scores
were obtained directly from the pilot study [23] without adjustments and analyzed as part of the case
series outcomes for this study.

Additionally, e-consultations were facilitated through the Health Information System. PCP submitted
detailed referrals to a chosen specialist, including information about the patient's condition, test
results, clinical observations, and secure access to previous remote monitoring data conducted at the
primary care level. Specialists reviewed the referral information and provided recommendations or
requested in-person visits, responding within four working days. The PCP and the patient had access
to the consultation records, fostering transparency and efficient communication [38].

The intervention was financed through a public reimbursement model implemented as part of a
nationwide remote care pilot project by the Estonian Health Insurance Fund, the sole public payor of

the solidary health care system. This ensured that TD services were accessible to the population
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without additional costs to the patient [39]. The intervention payment model included value-based
payment model elements, including an outcome-based payment to participating healthcare providers
at the end of the 1-year remote monitoring period.

Participants were enrolled in the study at different times throughout the study period. To address this,
the first DLQI entry within 45 days of enrollment in the study was considered the baseline score. In
cases where the QoL questionnaire was completed twice during the initial or any follow-up month of
observation, the average of the two scores was taken. Participants were excluded from the study if
they had more than six months of inactivity or if they did not complete a baseline DLQI
questionnaire within 45 days of enrollment. Additionally, those who met both exclusion criteria were

not included in the final analysis.

Qualitative data collection

Patient satisfaction was measured using a feedback form from adapted Estonian Society of Family
Physicians' standard questionnaire with detailed information provided in Multimedia Appendix 1,
which was administered to the intervention group during the pilot's final quarter.

To build on these findings, semi-structured interviews were conducted with 10 healthcare
professionals, including dermatovenereologists, PCPs, and nurses, who were involved in the pilot
study [23]. These interviews examined the feasibility of the remote monitoring model and validated
patient-specific case data [23]. The interviews explored the feasibility of the remote monitoring

model and corroborated patient-specific case data.

Statistical Analysis
Quantitative data analysis
Descriptive and Comparative Analyses

For both groups, descriptive statistics were used to summarize demographic characteristics and
baseline clinical features, including DLQI and PASI scores. The average DLQI change was
calculated for each participant using all available follow-up data to account for variability in follow-
up completion and differing study start times. This approach ensured the inclusion of participants
with incomplete follow-ups while providing a comprehensive measure of QoL improvement. The
DLQI change was determined by subtracting the baseline score from the average follow-up score
over 11 months.

An independent sample t-test [40] compared the mean DLQI change scores between specialist and
primary care groups, with Levene's test [41] assessing variance equality. The Wilcoxon signed-rank

test evaluated treatment effectiveness within the combined care group [42]. Due to the non-normal
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distribution, the Wilcoxon test was applied to the primary care group, while a one-sample t-test [43]
assessed effectiveness in the specialist care group. Data normality was verified using the Shapiro-

Wilk test [44].

Odds Ratios and Correlations

OR analysis [45] was conducted to compare the likelihood of achieving MCID (DLQI < -3) in
specialist versus primary care. Additional comparative analyses, including independent sample t-tests
and chi-square tests [46], examined differences between patients who achieved MCID and those who
did not. Within the primary care group, Pearson’s correlation analysis [47] explored associations
between DLQI changes and clinical factors, such as baseline PASI score, age, sex, disease duration,
and e-consultation.

All results achieving p-values less than 0.05 were considered statistically significant. Calculations

were performed with JAMOVI software version 2.3.28.

Qualitative case series analysis

A case series analysis [48] was conducted on PCP patients with an MCID of < -3 to explore factors
influencing treatment effectiveness at the primary care level. Data sources included reimbursement
claims (e.g., visits, collaborative care, lab tests, diagnoses, and prescriptions), SUS scores, patient
feedback, and treating physician interview data. Although case series analysis carries a higher risk of
bias, it is valuable for identifying patterns and building medical knowledge [49]. Subjects were
selected based on exposure (remote monitoring at PCP level) and outcome (MCID < -3), ensuring
straightforward and replicable criteria. Given the multifactorial influence on QoL—such as treatment
type, medication, and collaborative care—remote monitoring has been linked to patient security [50]
and may also relate to anxiety factors [51]. These insights were incorporated to identify patterns of
DLQI improvement and guide future research.

The study received approval from the Research Ethics Committee of the University of Tartu, Estonia

(ethical approval code: 350/T-14)

Results

Participant Demographics and Baseline Characteristics

The final study population comprised 76 participants, with a balanced distribution of males (48.7%,
n = 37) and females (51.3%, n = 39). The mean age of the participants was 43.46 years (SD = 10.86),
with a range encompassing early to middle adulthood. The mean PASI score at baseline was 3.94
(SD = 4.46), indicating that, on average, participants had mild to moderate psoriasis. Participants'

baseline DLQI score had a mean of 5.28 (SD = 4.90), reflecting a moderate impact of the condition
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on their QoL. Additionally, 36% of the participants (n=27) reported having associated diseases, like
hypertension (31%, n=8), dyslipidemias (19%, n=5), and enteropathic arthropathies (16%, n=4),
among other conditions. The mean duration of the condition (years since onset) was 11.70 years (SD
= 6.12), suggesting that many participants had lived with psoriasis for a significant portion of their

lives. All results are shown in Table 1.

Table 1. Baseline demographics (n=76)

Combined Specialist Care | Primary

Characteristics group (n=76) | (n=39) Care (n=37)
Gender

Sex (Male), n (%) 37 (48.7%) 23 (62.2%) 14 (37.8%)
Sex (Female), n (%) 39 (51.3%) 16 (41.0%) 23 (59.0%)
Age (years), mean (SD) 43.46 (10.86) | 44.33 (12.40) 42.54 (9.04)
PASI, mean (SD) 3.94 (4.46) 3.45 (4.22) 4.47 (4.71)
DLQI Baseline, mean (SD) 5.28 (4.90) 6.21 (5.16) 4.31 (4.49)
Associated diseases (%) 27 (36%) 13 (48.1%) 14 (51.9%)
Years Since Onset, mean (SD) 11.70 (6.12) 11.85 (6.60) 11.54 (5.65)

DLQI Changes and Effectiveness Across Care Settings

In the remote monitoring group, DLQI scores decreased, with an average change of -0.85 (SD =
2.89), indicating a general improvement in QoL in the combined care group. Wilcoxon Signed-Rank
test results show that the mean change in DLQI scores within the combined group is statistically
significant (mean difference: -0.85, 95% CI -1.48 to -0.23, t = 823, p = .009).

In the specialist care group, the mean DLQI change was -1.33 (SD = 3.12), indicating significant
improvement (mean difference: -1.33, 95% CI -2.34 to -0.32, t = -2.66, p = .011). The primary care
group's mean DLQI change was -0.34 (SD = 2.57) and not statistically significant (mean difference: -
0.34, 95% CI -1.00 to 0.42, t = 259, p = .359). Results are shown in Tables 2 and 3.

Table 2: Descriptive Statistics and Shapiro-Wilk Test Results

Mean DLQI | Standard Shapire-Wilk
Group Normality
Change Deviation (SD) | p-value
Remote Monitoring Group -0.85 2.89 .013 Not normal
Specialist Care Group -1.33 3.12 .056 Normal
Primary Care Group -0.34 2.57 .004 Not normal

Table 3. Statistical Test Results

Mean 95%  Confidence | Test Statistic Statistical
Group Test Performed p-value

Difference | Interval (CI) (Wort) Significance
Remote Wilcoxon -0.85 -1.48 to -0.23 W =823 .009 Yes

https://preprints.jmir.org/preprint/ 73664 [unpublished, non-peer-reviewed preprint]
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Monitoring

Group Signed-Rank Test

Specialist

Care Group One-sample t-test | -1.33 -2.34 t0 -0.32 t=-2.66 .011 Yes
Primary Wilcoxon

Care Group Signed-Rank Test | -0.34 -1.00 to 0.42 W =259 .359 No

Comparison Between Care Types

An independent sample t-test was employed to compare the mean DLQI change scores between
patients receiving care in specialist settings and those in primary care. The results were not
statistically significant (mean difference: 0.99, 95% CI 0.32 to 2.30, t = 1.51, p = .136). The detailed

results are presented in Table 4.

Table 4. Independent Samples t-Test and Levene’s Test for Equality of Variances (Primary Care vs. Specialist

Care)

Mean Levene's | Levene's 95%
Statistical
Performed DLQI Test Test p- | t-value Confidence p-value
Significance
Difference Statistic value Interval (CI)
Independent
Samples t- | 0.99 2.12 .149 1.51 (0.32 to0 2.30) .136 No
Test

Odds Ratio & MCID Achievement

Analysis was conducted on patients receiving specialist care (n=39) and primary care (n=37). An
MCID in DLQI, defined as a change of < -3, was achieved by 10 patients in the specialist care group
and 3 in the primary care group.

Statistical tests showed a significant difference in MCID achievement between care types (x? = 4.12,
p = .042). Patients in specialist care were approximately 3.91 times more likely to achieve a

clinically meaningful improvement in DLQI than those in primary care (Table 5).

Table 5: MCID and OR Results

Specialist | Primary

Care Care Combined
Metric
Group Group (n=76)
(n=39) (n=37)
Total Participants 39 37 76
Achieved MCID (DLQI £-3),n (%) | 10 (25.6%) | 3 (8.1%) 13 (17.1%)
X2 = 4.12,
Chi-square Test (Independence)
p=.042
OR=3.91
Odds Ratio (95% CI)
(0.98 to
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Correlation Analysis in Primary Care Group

Arsenjevaet d

The analysis of the primary care group revealed no significant correlation between PASI scores and

DLQI change (r = 0.15, p = .384). However, a moderate negative correlation was observed between

the number of e-consultations (defined in this paper as the presence of collaborative care) between

PCP and specialist and DLQI change (r = -0.34, p = .040), suggesting that more e-consultations were

associated with a greater decrease in DLQI change score. These key findings are summarized in

Table 6.
Table 6: Correlation Analysis (Pearson’s r and two-tailed P value) among Primary Care Group
DLQI Associated Years since
Variable change PASI Sex Age Diseases E -consultation | onset
DLQI change —
r _
P value —
PASI 0.147 —
r 35 —
P value .384 —
Sex 0.207 0.061 —
r 35 35 —
P value .22 .722 —
Age -0.235 0.039 -0.128 —
r 35 35 35 —
P value 0.161 0.817 0.452 —
Associated
Diseases 0.033 0.046 -0.136 -0.006 | —
r 35 35 35 35 —
P value .845 .787 423 971 —
E-consultation -0.339 -0.198 -0.184 -0.034 | -0.104 —
r 35 35 35 35 35 —
P value .04 .24 275 .841 .538 —
Years since onset -0.009 0.115 0.036 -0.263 | 0.171 0.297 —
r 35 35 35 35 35 35 —
P value .958 .5 .834 116 313 .074 —

Case series analysis at the primary care level

Three cases were included in further case series analysis to reveal potential patterns and

understandings of patient remote management at the primary care level.

Case 1

A woman in her sixties with mild (PASI 0.6) psoriasis and a baseline DLQI score of 16.0 points was

enrolled in remote monitoring during the summer period and had been living for two years with the
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disease on set.

The patient's DLQI score decreased by -6.5 during the remote monitoring period. Treatment was
managed by a large 10-PCP office with a nurse-led approach. The patient reported overall
satisfaction with the remote monitoring service and its user experience (SUS score = 85), mentioned
a sense of security, and suggested that she would rather continue with remote monitoring. The patient
also suggested that remote monitoring did not reduce the need to visit a healthcare provider in
person.

The patient reported that no one actively contacted her during the remote monitoring period,
corroborated by an interview with the leading care provider at the PCP clinic. No known psoriasis
comorbidities were detected during the study period. Additionally, no medications for psoriasis were
prescribed during or before the study period, and no collaborative care episodes, such as e-
consultations with specialists-dermatologists, were conducted during the study period by the PCP
office for this patient. However, 21 days before the start of remote monitoring, the patient was

prescribed methylprednisolone and bilastine for allergic reactions.

Case 2

A man in his forties with mild (PASI 0.2) psoriasis and a baseline DLQI score of 11.0 points. Patient
was enrolled in remote monitoring during the spring period and had been living 16 years with the
disease on set.

During the remote monitoring period, his DLQI score decreased by -8.3 points. The patient was
treated by a medium-sized 5-PCP office with a PCP-led approach. The patient reported overall
satisfaction with the remote monitoring service and its user experience (SUS score = 70). The patient
mentioned that he would like to continue with the remote care model structure and monitoring. He
also suggested that remote monitoring reduced the need to visit a healthcare provider in person and
helped him better manage his psoriasis.

The patient also reported that he was actively contacted during the remote monitoring period,
corroborated by an interview with the leading care provider of that PCP clinic. No known psoriasis
comorbidities were detected during the study period. Eight prescriptions for psoriasis medication
were prescribed by the doctor and retrieved by the patient, including Calcipotriol + Betamethasone
and Mometasone in the first months of the monitoring period and Methotrexate 4 months after the
remote monitoring start and after the conclusion of the e-consultations with specialists-
dermatologists. Four collaborative care episodes, such as e-consultations with specialists, were done

during the study period by the PCP office for this patient.
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Case 3

A woman in her forties with mild (PASI 0.5) psoriasis and a baseline DLQI of 8.0 points. Patient was
enrolled in remote monitoring during the summer period and had been living for four years with the
disease on set.

During the remote monitoring period, there was a reduction of -3.3 points in her DLQI score. Patient
treatment was managed by a large 10-PCP office with a nurse-led approach. Patient reported overall
satisfaction with the remote monitoring service and its user experience (SUS score = 72.5). Patient
found the explanations from the healthcare providers clear and sufficient, felt well-informed about
how to seek help, and appreciated the ability to express opinions or ask questions about her
treatment. The patient was satisfied with the speed of in-person and remote appointments and noted
that the remote monitoring helped manage psoriasis better, reducing the need for in-person visits.
She expressed a desire to continue with remote monitoring after the pilot period.

The PCP office did not conduct collaborative care episodes, such as e-consultations with specialist-

dermatologists, during the study period for that patient.

Discussion

Summary of Key Findings
This study employed a mixed-methods approach to explore the feasibility and effectiveness of
remote monitoring for psoriasis across primary and specialist care settings and to identify factors

contributing to better QoL outcomes at the primary care level.

Comparative effectiveness of remote psoriasis management

A comparative analysis measured the effectiveness of remote psoriasis management at both primary
and secondary care levels. Consistent with previous studies [1, 23], the findings suggest that remote
monitoring improves QoL in specialist care settings. However, improvements in primary care remain
limited [20], reflecting systemic challenges such as insufficient training, limited confidence,
inadequate resources, and inconsistent guideline adherence among PCPs [18, 19, 52].

This study extended prior insights from in-person care to remote management, finding that patients
in specialist care were 3.91 times more likely to achieve clinically meaningful DLQI improvements
than those in primary care. These disparities align with earlier findings [19, 20, 50], showing that
PCPs are less likely to deliver consistent, guideline-based care due to gaps in knowledge and training
[18-20]. Addressing these gaps through standardized guidelines could help ensure consistent care

quality across primary and specialist settings, as supported by previous research [53].
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Collaborative care impacts outcomes at the primary care level

Current study also explored factors influencing QoL outcomes at the primary care level. Previous
research demonstrates that tools like e-consultations enhance PCP capacity to manage psoriasis [6,
10, 23]. Structured referral protocols with frequent e-consultations have been shown to improve PCP
confidence and patient QoL [10], while digital workflows reduce delays and improve outcomes [54].
In this study, PCPs could use e-consultations to collaborate with specialists. A correlation analysis
found a moderate negative relationship between e-consultation frequency and DLQI change (r = -
0.339, p = 0.040), supporting the role of frequent specialist involvement in improving outcomes [55,
56]. Similarly, the lack of significant correlation between PASI and DLQI change (r =0 .142, p
= .384) in the primary care group aligns with previous research [3, 57] suggesting that QoL
improvements may depend more on psychosocial support and treatment adherence than on clinical
severity. This underscores the need to incorporate patient-centered care models alongside traditional
severity metrics. A case-series example illustrated a patient achieving clinically meaningful DLQI
improvement (MCID <-3) through multiple collaborative care interventions. The lack of
standardized collaborative care protocols in the pilot study may have limited the consistency of these

benefits.

Variability in remote care management practices at the primary care level
The case series analysis highlighted variability in remote care management among PCPs, which
aligns with prior studies showing inconsistent practices in primary care psoriasis management [19,
20]. Some patients were managed solely by PCPs, while others were monitored by nurses, reflecting
disparities in care approaches. However, the analysis did not identify consistent patterns linking
management practices to QoL improvements. These findings reinforce the need for clear, protocol-

driven collaborative care models to standardize remote monitoring practices and improve outcomes.

Limitations

As a mixed-methods study, it had to balance quantitative and qualitative data and integrate several
complementary research methods, which introduced complexities in design and execution and
increased the risk of bias [58].

The relatively small sample size (n=76) reduces the generalizability of the findings on [5]
comparative effectiveness analysis and correlation analysis. A larger sample can provide more robust
data and enable more definitive conclusions about differences in QoL outcomes between specialist
and primary care settings [1]. Thus, it lacks control for confounding factors, such as variations in

psoriasis severity and treatment adherence [5, 7], which could be better addressed through
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randomization in future research.

The study included a case series analysis to detect factors and patterns. The case-series analysis did
not reveal a common pattern that could contribute to QoL improvement at primary care level
psoriasis remote monitoring patients. It also did not disprove the potential factors shown in the
existing literature and our correlation analysis. The remote monitoring pilot had not prescribed clear
protocols of collaborative care or referral practices. Thus, these factors were researched based on
quantitative public claims data and by employing less rigorous explorative methods.

Variability in remote care management approaches among PCPs, combined with the absence of clear
collaborative care protocols, may have limited the consistency and rigor of outcomes observed in this
study.

Based on this, one can clearly conclude that any remote monitoring study conducted across different
care levels (primary and specialist care) should rigorously consider the effect on QoL of the
healthcare system's referral practices, e.g., are there any general referral, e-consultation, or
collaborative care elements already a part of the healthcare system. This should be considered, and
the protocol for using such referral practices should be clearly outlined for such study participants.
This is the first study of its kind to compare publicly reimbursed remote psoriasis monitoring at both
specialist and primary care levels while also evaluating collaborative care tools such as e-
consultations and standardized referral protocols for improving patient outcomes. Its limitations
provide a foundation for future research, which should address these limitations through well-

powered randomized controlled trials that account for this study's factors and learning points.

Suggestions for Future Research

Future studies should prioritize the development of structured collaborative care models, such as
standardized e-consultations, to enhance PCP-led psoriasis management. Another promising avenue
for research is leveraging public claims data to analyze care processes and identify patterns in
referral and treatment behaviors. As noted in prior studies, investigating the psychological effects of
remote monitoring could provide insights into how these interventions impact patient security and
reassurance.

Moreover, future research should explore variations in care design and compare the effectiveness of
nurse-led, PCP-led, and collaborative approaches. Randomized controlled trials with more extensive
and diverse populations are essential to validate findings and deepen our understanding of how

remote monitoring can improve QoL outcomes, particularly in primary care settings.
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Conclusion

With limited specialist access, PCPs play an important role in managing psoriasis, highlighting the
importance of providing them with appropriate tools and support. Collaborative practices, such as e-
consultations and standardized referral protocols, can enhance care coordination and complement
specialist expertise. Supporting PCPs through improved resources and guidance can contribute to
better patient outcomes, particularly in resource-constrained settings.

This study offers unique insights by directly comparing remote monitoring outcomes between
specialist and primary care settings. It shows how primary care, when supported by structured
resources, can approach specialist-level effectiveness. However, primary care remote management
yields less significant improvements, reflecting systemic challenges seen in in-person PCP-led care.
These findings highlight the potential of integrating specialist involvement into PCP-led care through
standardized e-consultation practices. Leveraging public claims data in a mixed-methods approach
underscores the need for collaborative care models to ensure consistent quality. Further research

should refine and implement these models to optimize remote psoriasis management in primary care.
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