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BACKGROUND: Lung transplant recipients require close post-transplant surveillance, which imposes 
substantial travel and resource burdens. Remote patient monitoring (RPM), which uses home-based 
transmission of patient symptoms and physiologic data, has demonstrated benefit in other populations; 
however, data in lung transplantation remains limited.
METHODS: We conducted a single-center observational study of lung transplant recipients enrolled in a 12- 
month RPM program at Mayo Clinic Rochester. Patients used home devices to transmit symptoms, vital signs, 
and spirometry. Prespecified abnormal values generated alerts that were reviewed and escalated as appropriate. 
Primary outcomes included adherence, early discontinuation, and the impact of escalations on management.
RESULTS: One hundred and sixteen patients were enrolled. By December 2025, 47 (40.5%) completed 
the program, 15 (12.9%) discontinued participation, and 54 (46.6%) remained monitored. The median 
distance from the transplant center was 234 miles (IQR 99-385). Four hundred and seventy escalation 
alerts were generated, most commonly due to declines in FEV₁ (58.3%). Most escalations (72.8%) 
were managed with continued monitoring, while 27.2% prompted changes in care, including expedited 
clinic visits, diagnostic testing, medication adjustments, or emergency evaluation. Among 64 admis
sions with transmitted data, 31 (48.4%) were preceded by an RPM escalation in the prior 7 days.
CONCLUSIONS: RPM is feasible and acceptable for post-transplant surveillance and can identify 
meaningful changes in health status and may be particularly useful with geographically dispersed 
patients. Nearly half of admissions with transmitted data were preceded by an escalation, but a sub
stantial proportion were not, highlighting opportunities to optimize adherence and alerting thresholds.
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multi-parameter remote patient monitoring was feasible, had high retention, and generated clinically meaningful alerts that informed care.
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Background

Lung transplantation is a standard therapy for patients with 
advanced lung disease.1 Following transplantation, re
cipients require intensive longitudinal surveillance to detect 
allograft dysfunction, infection, medication toxicity, and 
other complications related to immunosuppression. This 
follow-up is complex and resource intensive. Although 
many patients temporarily relocate to transplant centers in 
the early postoperative period to facilitate frequent clinic 
visits, imaging, rehabilitation, and laboratory testing, on
going subacute and long-term surveillance imposes a sub
stantial travel, time, and financial burden on patients and 
caregivers. As visit intervals lengthen, clinically mean
ingful changes may go undetected between scheduled en
counters.

Remote patient monitoring (RPM) leverages home- 
based devices to collect and transmit symptoms and phy
siologic data to clinical teams,2 enabling more frequent 
assessment in addition to traditional in-person visits. In 
non-solid organ transplant populations, RPM has been as
sociated with earlier recognition of clinical deterioration,3

reductions in hospital utilization,4 and improvements in 
adherence and symptom detection.5 By extending care into 
the home environment, telemonitoring may also help miti
gate geographic and access-related disparities,6 particularly 
for patients who live at a distance from transplant centers.7

Despite these potential benefits, evidence supporting 
RPM in lung transplant recipients remains limited. Lung 
transplant patients represent a uniquely high-risk popula
tion, characterized by fragile allograft function, frequent 
infectious and rejection-related complications, and a need 
for timely detection of subtle physiological changes. Prior 
small studies in lung transplantation suggest that remote 
monitoring may reduce hospital admissions and read
mission-related costs,8 but real-world data describing pro
gram implementation, patient engagement, and clinical 
impact are sparse.

In this study, we describe the acceptability, feasibility, 
and early clinical impact of a multi-parameter RPM in
itiative implemented at a high-volume lung transplant 
center, with a unique emphasis on alert burden and down
stream effects on clinical management.

Materials and methods

This study was reviewed by the Mayo Clinic Institutional 
Review Board and determined to be exempt from further 
review under IRB protocol 25-011225. The authors agree 
and confirm that the study adheres to the principles of the 
Declaration of Istanbul and to the principles of the ISHLT 
Statement on Transplant Ethics. All research activities were 
conducted in compliance with the Minnesota Research 
Authorization requirements. Only data from patients who 
had provided appropriate authorization for the use of their 
medical records for research purposes were included. This 
study is reported in accordance with Strengthening the 
Reporting of Observational Studies in Epidemiology 

guidelines9; the completed checklist is provided as a sup
plementary file (Supplemental Table 1).

Study design and population

This was a single-center observational study of adult lung- 
transplant recipients enrolled in an RPM initiative at the 
Mayo Clinic Rochester Transplant Center. Our practice 
requires relocation to Rochester, MN, for patients and 1 
caregiver for 90 days following lung transplant, or for pa
tients with extended initial hospital length-of-stay for at 
least 30 days of outpatient care following hospital dismissal 
(whichever is longer). Patients were prospectively enrolled 
in the outpatient setting close to the time of dismissal from 
Rochester—between 2.5 and 4 months after transplanta
tion—from August 1, 2024, through December 4, 2025. In 
addition, patients who had undergone transplantation more 
than 4 months prior to program initiation were retro
spectively contacted for enrollment, beginning with patients 
transplanted on November 25, 2023, to transition from our 
prior home spirometry-only program to this RPM program. 
Patients were excluded if they had limited English profi
ciency (due to reliance on English language questionnaires 
and equipment), required monitoring in an inpatient skilled 
nursing facility, were unable to transmit data from home 
due to lack of supportive internet/cellular services, or if the 
patient had financial concerns related to insurance coverage 
for the RPM program. Planned enrollment was 12 months 
for each enrollee.

Remote monitoring intervention

Participants received an RPM kit containing a pulse oxi
meter (Nonin Medical Inc., Plymouth, MN), scale (Welch 
Allyn, Skaneateles Falls, NY), spirometer (MIR USA, Inc., 
New Berlin, WI), blood pressure cuff (Welch Allyn, 
Skaneateles Falls, NY), and a cellular-enabled Samsung 
Galaxy Tablet (Suwon, South Korea) for completion of 
symptom questionnaires and synchronization of data with 
the electronic patient record. Patients received in-app 
training for home spirometry.

All physiological and symptom data were transmitted 
directly to the electronic medical record and monitored by 
the Center for Digital Health RPM nursing team. 
Prespecified thresholds for abnormal values generated 
electronic alerts, which were reviewed by RPM nurses. 
Abnormal weight was defined as ≥1.0 kg/day (2.2 lbs/day) 
for 2 consecutive days or 2.3 kg/week (5 lbs/week). 
Abnormal temperature was defined as ≥100.4 F. Abnormal 
systolic blood pressure was defined as BP ≥ 160 or < 
90 mmHg. Abnormal oxygen saturation was defined as 
SpO2 < 90%. Abnormal heart rate was defined as > 110 
bpm at rest. Spirometry baseline was defined per ISHLT 
criteria.10 Spirometry was defined as abnormal if there was 
an FEV1 decrease of 10% or greater from baseline. RPM 
nurses utilized a pre-specified decision tree to react to ab
normalities including contacting patients. Patients requiring 
urgent evaluation were directed to their local Emergency 
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Department. Confirmed abnormalities were forwarded to 
lung transplant nurse coordinators according to pre-speci
fied severity and duration of abnormality. A transplant RN 
coordinator could escalate concerns to transplant physicians 
when clinically indicated. Participants were enrolled in the 
RPM program for up to 12 months, after which a physician 
formally assessed program completion and, when clinically 
appropriate, transitioned participants to a self-monitoring 
phase. Patients were instructed not to utilize RPM during 
hospitalizations, nursing home stays, or visits to the 
Transplant Center. For insurance coverage purposes, the 
minimum required transmission of RPM data was pre- 
specified as 17 data elements per month.

Data collection

Data were abstracted by the Center for Digital Health team 
(D.N.) and included demographics, enrollment and program 
completion dates, vital signs, symptom questionnaire re
sponses, home spirometry, weights, and all RPM-triggered 
escalations. Discontinuations were categorized as either 
successful program completion as approved by the lung 
transplant provider team, death, or early discontinuation. 
For patients who discontinued early, the electronic medical 
record was reviewed to confirm the reason for dis
continuation. Primary outcomes included adherence rates, 
early termination rates, and changes in clinical management 
prompted by RPM escalations.

Compliance assessment

Compliance was evaluated separately for vital sign sub
missions, spirometry, and symptom questionnaires. Vital- 
sign compliance was defined as the proportion of required 
entries completed across the cohort, and the proportion of 
vital-sign submissions generating alerts was also recorded. 
Questionnaire compliance was defined as the proportion of 
completed symptom surveys.

Escalation definitions and review

An escalation was defined as any instance in which a phy
siological or symptom entry triggered an alert to the trans
plant coordinator, nursing team, or transplant physicians. For 
each escalation, the patient’s chart was independently re
viewed in duplicate by 2 pulmonologists (A.E. and K.M.P.). 

1. Reason for escalation: The abnormal parameter or 
survey entry that triggered the alert. Reasons were ca
tegorized as FEV₁ decrease, pulmonary symptoms, 
extra-pulmonary symptoms, weight change, or abnorm
alities in vital signs. When multiple abnormalities were 
present, the primary reason documented by the RPM 
nursing staff was recorded.

2. Expedited assessment: Whether the escalation resulted 
in an expedited transplant clinic visit, an emergency 
department evaluation, referral to another clinical ser
vice, or hospital admission.

3. Testing: Any unplanned diagnostic tests—such as 
imaging, laboratory studies, spirometry, or invasive 
testing—ordered as a direct result of the escalation.

4. Intervention: For escalations not requiring in-person 
evaluation, any therapeutic intervention directly re
sulting from the alert, including medication changes, 
procedures, or other management adjustments.

Each escalation was evaluated to determine whether it 
influenced clinical management, which we defined as any 
escalation that led to expedited evaluation, unplanned di
agnostic testing, or therapeutic intervention.

All non-elective hospitalizations occurring during the 
monitoring period were also reviewed in the medical record 
to determine whether an RPM notification or RPM data 
transmission occurred within the 7 days preceding the 
Emergency Department visit or direct admission. The pro
portion of hospitalizations preceded by an RPM notification 
was also calculated.

Statistical analysis

Descriptive statistics were used to summarize participant 
characteristics, compliance, and escalation outcomes. 
Continuous variables, including age, enrollment duration, 
and compliance rates, were summarized using means with 
standard deviations for normally distributed data or med
ians with interquartile ranges for non-normally distributed 
data. Categorical variables, including sex, enrollment 
status, and escalation categories, were reported as counts 
and percentages. Statistical analyses were performed using 
IBM SPSS Statistics for Windows, Version 29.0 (IBM 
Corp., Armonk, NY) and Microsoft Excel, Version 16.0 
(Microsoft Corp., Redmond, WA). To assess agreement 
between home and lab spirometry, home spirometry re
cordings performed within 7 days of lab-based spirometry 
testing were compared using Bland-Altman analysis.11 For 
each patient, the most recent home FEV1 measurement 
paired with the corresponding in-laboratory spirometry 
measurement was used.

Results

Baseline characteristics are summarized in Table 1. Be
tween August 1, 2024, and December 5, 2025, a total of 116 
lung-transplant recipients were enrolled in the RPM pro
gram. The most common indication for transplantation was 
restrictive/interstitial lung disease, accounting for 83 pa
tients (71.6%), followed by chronic obstructive pulmonary 
disease in 24 patients (20.6%), and pulmonary hypertension 
in 9 patients (7.8%). The majority of patients underwent 
bilateral lung transplantation (104 patients, 89.6%). Less 
common procedures included unilateral lung transplantation 
in 3 patients (2.6%), combined heart–bilateral lung trans
plantation in 7 patients (6.0%), bilateral lung and kidney 
transplantation in 1 patient (0.9%), and combined heart, 
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bilateral lung, and kidney transplantation in 1 pa
tient (0.9%).

More than half of participants (N = 63, 54%) resided 
outside the state of Minnesota. The median distance from 
the transplant center was 234 miles (interquartile range 
(IQR) 99-385) The median age was 63.5 years (IQR 58-67 
years), with 75 (65%) men and 41 (35%) women. At the 
time of analysis in December 2025, 54 patients (46.6%) 
remained actively monitored, 47 (40.5%) successfully 
completed the program, and 15 (12.9%) had discontinued 
participation. The median duration from transplantation to 
remote monitoring 91.5 (IQR 82.8-185.5). Figure 1 illus
trates patient enrollment, exclusion, completion, and 
dropout throughout the study period.

Among patients who completed the RPM program, the 
median duration of enrollment was 351 days (IQR 216-366 
days). Among the 15 patients who discontinued participa
tion, reasons for dropout included death (n = 6, 5.2%), pa
tient request (n = 4, 3.4%), non-adherence (n = 4, 3.4%), 
and prolonged hospitalization (n = 1, 0.9%).

Engagement and compliance

Patient engagement with the RPM program was high. 
Completion rates for required data submissions were 62.2% 
for vital signs, 58.0% for spirometry submissions, and 
89.8% for symptom questionnaires. Across 681 patient- 
months of monitoring with recorded vital-sign measure
ments, the median number of submissions for vital signs 

and spirometry per patient was 172 (IQR 118-204). Only 30 
patient-months (4.4%) had fewer than 17 vital-sign entries, 
the minimum threshold required for insurance coverage of 
RPM services.

Agreement between home and lab spirometry

For 96 pairs of recordings, our mean difference between 
lab-based spirometry and home spirometry was −0.09 L, 
indicating slightly lower FEV1 values measured at home. 
The 95% limits of agreement ranged from −0.55 to 0.36 L, 
reflecting moderate variability between measurements at 
the individual level. The Bland-Altman plot is shown in 
Figure 2.

Escalations and alerts

Notifications were generated by 1.99% of vital-sign sub
missions and 1.91% of questionnaire responses, resulting in 
497 escalations to the medical team. After excluding 27 
escalations related to follow-up or program completion 
assessments and patients who discontinued RPM early, the 
median number of escalations per patient was 3 (IQR 1-7), 
with 80 patients (79%) experiencing at least 1 escalation.

Declines in FEV₁ accounted for most escalations, fol
lowed by patient symptoms. Weight changes and vital sign 
abnormalities were less common reasons for escalation. 
Figure 3 shows the relative distribution of escalation events 
by trigger. In 16 cases (3.4%), escalation resulted in ad
justment of the patient’s baseline FEV₁ value.

Clinical impact of escalations

Management changes that occurred as a result of escalation 
events are detailed in Table 2. Most escalations (342 events, 
72.8%) were managed with continued monitoring without 
changes in care, whereas 128 events (27.2%) prompted 
changes in clinical management. Emergency department 
evaluation occurred in 8 cases (1.7%) and hospital admis
sion in 5 cases (1.1%). Among non-emergent escalations, 
41 patients (8.7%) underwent expedited clinic visits, 70 
(14.9%) received additional diagnostic testing, and 47 
(10.0%) had therapeutic interventions.

Hospitalizations and mortality

During the monitoring period, 73 non-elective hospital 
admissions occurred. In 9 admissions (12.3%), vital sign 
data were not submitted in the week preceding hospitali
zation. Among the remaining 64 admissions, 31 (48.4%) 
were preceded by an RPM escalation within the prior 7 
days. The most common presenting reasons for non-elective 
hospitalization were dyspnea (23 admissions), fever (8 ad
missions), chest pain, diarrhea, and failure to thrive (4 ad
missions each), followed by vomiting (3 admissions). Less 
frequent presenting complaints included falls, syncope, fa
tigue, dysuria, abdominal pain, palpitations, and a variety of 
single-occurrence symptoms.

Table 1 Baseline Characteristics of Lung-Transplant 
Recipients Enrolled in the Remote Patient Monitoring Program 
(August 2024-September 2025) 

Characteristic Value

Total enrolled, n 116
Age, years
Median (IQR) 63.5 (58-67)
Sex, n (%)

Male 75 (65%)
Female 41 (35%)

Indications for transplant, n (%)
Restrictive/interstitial lung disease 83 (71.6%)
COPD 24 (20.6%)
Pulmonary hypertension 9 (7.8%)

Type of Transplant, n (%)
Bilateral lung 104 (89.6%)
Unilateral lung 3 (2.6%)
Heart and bilateral lung 7 (6.0%)
Bilateral lung and kidney 1 (0.86%)
Heart, bilateral lung and kidney 1 (0.86%)

Monitoring status at time of analysis  
(Nov 2025), n (%)
Active 54 (46.6%)
Completed 47 (40.5%)
Dropped out 15 (12.9%)

Geographic location, n (%)
Out of state 63 (54%)
Within state 53 (46%)
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Among the 6 patients who died during the study period, 
2 patients were enrolled but had not begun transmitting, and 
the third patient stopped transmitting due to a recent hos
pitalization. Of the remaining 3 patients, 2 patients had an 
RPM escalation preceding hospital admission, while 1 pa
tient did not.

Discussion

RPM has been used successfully for oncology patients in 
the setting of covid-19 and febrile neutropenia.12,13 Our 
findings support the use of RPM as a feasible and clinically 
meaningful adjunct to post-lung transplant care. This in
itiative uniquely demonstrates that multi-parameter 
RPM—integrating spirometry, symptoms, and vital signs 
with structured nursing oversight can be sustained over a 
full year with high patient acceptance and meaningful 
clinical impact.

Enrollment and retention rates were high, and engage
ment was strongest for symptom questionnaires, while ad
herence to physiologic monitoring was more moderate. 
These findings are consistent with prior studies examining 
adherence to home monitoring and telehealth programs in 
transplant populations.14-19 For example, Sengpiel et al 

found that 73% of patients demonstrated adherence rates 
greater than 80%, while 25% had adherence rates between 
50% and 79%.15 The higher rate of adherence in that study 
is attributable to the fact that spirometry was the sole re
quired measurement. In contrast, Odisho et al described a 
multi-parametric monitoring application but noted lower 
participation rates for symptom reporting and spirometry 
transmissions.18 Similarly, studies evaluating patient sa
tisfaction have reported high levels of acceptability and 
perceived benefit with remote monitoring technologies.20-22

The relatively lower adherence to physiologic measure
ments observed in our cohort warrants further investigation, 
particularly given prior evidence linking higher adherence 
to home spirometry with reduced overall costs19 and lower 
rates of chronic lung allograft dysfunction.23 Lower ad
herence may in part reflect the burden associated with 
multi-device monitoring and the extended duration of par
ticipation (1 year). While daily measurements were en
couraged, this expectation may have been challenging for 
some patients; nevertheless, less frequent data capture (e.g., 
weekly or twice-weekly measurements) remained in
formative and clinically useful.

Declines in FEV₁ accounted for most alerts, underscoring 
the continued importance of home spirometry as a cornerstone 
of lung transplant surveillance. Prior studies have 

Figure 1 Flow diagram of participant enrollment, exclusion, program completion, and discontinuation in the remote patient monitoring 
program.
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demonstrated good correlation between home and laboratory- 
based spirometry,17,24,25 earlier detection of rejection,26-29

opportunistic infection,26 and improved clinical outcomes.23

Subsequent investigations expanded beyond spirometry alone 
to include patient diaries, symptom questionnaires, and digital 
monitoring platforms,14,18,22,30-32 as well as structured nursing 
triage and decision-support system.30

Unlike earlier home spirometry programs,33 this RPM 
initiative incorporated multi-parameter monitoring, including 
home spirometry, vital signs, weight trends, and patient-re
ported symptoms, all integrated into the electronic medical 
record with structured nursing review and escalation path
ways. Alerts for weight changes, vital sign abnormalities, 
and symptoms were also common, and a meaningful pro
portion of these resulted in changes in management.

A unique insight from this work is that alerts generated 
through RPM frequently prompted clinically relevant 
changes in patient care and demonstrated the downstream 
consequences. Although most escalations were managed 
with continued monitoring alone, nearly one-third resulted 
in changes in clinical management, including expedited 
clinic visits, diagnostic testing, medication adjustments, or 
emergency evaluation. This is expected in high-risk popu
lations, as we want the sensitivity for alerts to be high. The 
number of alerts needed for 1 change in management was 
approximately 4. These findings highlight RPM’s ability to 
detect physiological and symptomatic changes that may not 
otherwise come to clinical attention between scheduled 
visits, enabling earlier clinical response. While a substantial 
proportion of alerts did not prompt immediate action, in 

lung transplantation—where delayed recognition of rejec
tion, infection, or allograft dysfunction can have rapid and 
catastrophic consequences—a higher alert burden may re
present an acceptable tradeoff for patient safety, particularly 
in the early post-transplant period. Frequent in-person as
sessments, routine laboratory testing, and ongoing patient 
self-monitoring contributed to a substantial proportion of 
alerts not resulting in a documented management change, as 
the clinical issues prompting these alerts may have already 
been identified and addressed during scheduled encounters.

The potential for RPM to anticipate clinical deterioration 
is further supported by the finding that 48% of non-elective 
hospitalizations were preceded by an escalation within the 
prior 7 days. In our review of the escalations, only 5 es
calations prompted direct hospitalization because of the 
notification. The rest may have been reflections of evolving 
disease that was already destined to require admission. 
Additionally, it is important to note that assessing whether 
RPM prevented hospitalization is beyond the scope of this 
observational study. Furthermore a considerable number of 
hospitalizations were not preceded by alerts, reflecting 
variability in patient adherence, limitations in monitoring 
sensitivity, or the abrupt onset of complications not readily 
detectable through RPM. These findings highlight the need 
for ongoing iterative refinement of monitoring parameters 
and escalation pathways as RPM programs mature.

Although formal cost-effectiveness analyses were be
yond the scope of this study, cost considerations are im
portant aspects affecting the sustanability of RPM in lung 
transplantation. In a retrospective analysis of home 

Figure 2 Bland-Altman plot showing the mean difference between home and laboratory measurements (middle line = −0.09) and the 
95% limits of agreement (upper and lower solid lines, 0.36 and −0.55, respectively). Each point represents a paired measurement, plotted as 
the difference between methods against their mean.
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monitoring in lung transplant patients, Adam et al demon
strated that adherence was associated with substantial re
ductions in cost.34 Broader evidence from chronic disease 
and post-acute care populations also support these findings, 
a systematic review by Tan et al reported that RPM inter
ventions are frequently associated with a decrease in health 
care costs, although outcomes are heterogenous.5 This data 
suggests that meaningful reductions in healthcare costs are 
feasible with RPM when programs are appropriately de
signed and effectively implemented.

Finally, this initiative demonstrates the potential for 
RPM to extend the reach of transplant programs beyond 
traditional clinical encounters. With more than half of en
rolled patients residing outside our geographic region, RPM 
may help mitigate geographic disparities in access to high- 
quality post-transplant care by reducing reliance on fre
quent in-person assessments. By filtering large volumes of 
physiologic and symptom data and routing actionable 
findings to clinical teams, RPM may also support more 
efficient use of transplant program resources, allowing 
clinicians to focus attention on patients with evolving 
clinical needs.

Limitations

This study has several limitations. As a single-center ob
servational implementation, causal inference is limited, and 
findings may not be generalizable to transplant centers with 
different patient populations, workflows, or resources. The 
absence of a comparator group precludes assessment of the 
effect of RPM on hard clinical outcomes such as hospita
lization rates, length of stay, or survival. Adherence to 
physiologic monitoring varied across device types, and 
reasons for missed entries were not systematically captured, 

Figure 3 Distribution of remote patient monitoring escalation events by trigger, including declines in FEV₁, respiratory and non- 
respiratory symptoms, weight changes, and vital sign abnormalities. Labels are reported as N (%).

Table 2 Clinical Outcomes Associated With Remote Patient 
Monitoring Escalation Events 

Outcome of escalation events N = 470 Number (%)

Continued monitoring without a change 
in care

342 (72.8%)

Any change in care 128 (27.2%)
Testing ordered 70 (14.9%)
Therapeutic interventions ordered 47 (10.0%)
Emergency department evaluation 8 (1.7%)
Hospital admission 5 (1.1%)
Expedited clinic visits 41 (8.7%)
Baseline spirometry value adjusted 16 (3.4%)
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limiting interpretation of incomplete data. In addition, not 
all hospitalizations or deaths were preceded by RPM alerts, 
reflecting both variability in adherence and the un
predictable nature of some post-transplant complications. 
Enrollment was limited to English-speaking patients, in
troducing potential selection bias and limiting applicability 
to linguistically diverse populations. Finally, minimum data 
submission requirements tied to reimbursement may have 
influenced patient drop-out rates and engagement.

Conclusion

Multi-parameter RPM is a feasible and acceptable strategy 
for augmenting post-transplant surveillance in lung trans
plant recipients. By enabling frequent, structured assessment 
of symptoms and physiology, RPM facilitates early identi
fication of clinically relevant changes and may help antici
pate clinical deterioration. Although further work is needed 
to optimize alert algorithms and evaluate downstream clin
ical and economic outcomes, these findings support the in
tegration of RPM into hybrid models of post-transplant care. 
With continued refinement, remote monitoring has the po
tential to enhance patient safety, mitigate geographic dis
parities, and strengthen the delivery of high-quality, 
longitudinal lung transplant care. Future studies should pro
vide interpreter support, or alternative language options for 
questionnaires should be considered to mitigate bias.
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