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Abstract

Introduction The purpose of this study was to evaluate the effectiveness of a community based pulmonary rehabili-
tation program in central California.

Method This was a retrospective study approved by the institutional review board at Community Regional Medical
Centers Fresno. Data were extracted from a pulmonary rehabilitation clinic at a Community Based Hospital in Fresno,
CA, USA from 2016 to 2023. The program was designed as follows: patients completed a six-week program, two hours,
twice/week. The program included the following: stretching, breathing, and personalized training/exercise. Main
outcomes were the following data: six-minute walk tests (6MWT), shortness of breath questionnaire (SOB-Q), Patient
Health Questionnaire (PHQ-9), quality of life (Qol), and satisfaction level.

Results The study included 381 participants, comprising 186 males and 195 females. Our findings demon-

strated significant improvements post-program, including increased six-minute walk test (6MWT) distances
(633+£3161t0925+311 m, p<0.001), reduced shortness of breath scores (52.28+22.36 t0 41.87+20.9, p<0.001),
improved PHQ-9 depression scores (7.83+5.46 to 4.70+4.42, p<0.001), and higher quality of life scores (16.0+5.88
to 19.00+6.15, p<0.001). Patient satisfaction was high, with consistent positive feedback on program design

and delivery.

Conclusion Our results showed that the program was effective in improving patients’ quality of life, shortness
of breath, and 6MWT. In addition, patients were satisfied with the program upon completion. Further longitudinal
studies in different regions are strongly recommended to confirm and validate our findings.
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Introduction

Patients with pulmonary diseases may experience short-
ness of breath during any exertion, which can decrease
physical activity and cause muscle weakness. Conse-
quently, their overall quality of life is impaired. Pulmo-
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in managing chronic pulmonary and pulmonary vascular
diseases long-term [3, 4, 12—15]. PR also demonstrates
substantial differences in reducing symptoms, enhancing
functional capacity, and improving health-related qual-
ity of life. A PR program typically involves a combination
of education and exercise. Educational interventions and
physical activity have been shown to improve symptoms
and minimize hospital readmissions in patients with
chronic pulmonary disease [3, 5, 12, 16]. The concept of
PR is not new; it originated in the eighteenth century [2,
17].

In addition, one of the key reported outcomes for PR
program success is reduced emergency room visits [18—
20]. Patients with pulmonary diseases are more likely to
visit the emergency department (ED) due to acute exacer-
bations that may progress to respiratory failure. ED visits
remain a significant challenge for patients and healthcare
systems. As a result, reducing ED visits for patients with
chronic respiratory failure has become a key objective for
most hospitals [21-24]. In fact, a recent study that ana-
lyzed Medicare beneficiaries of COPD patients who sur-
vived at least 30 days post-hospital discharge reported a
significant reduction and lower risk of readmission 1 year
post-PR [24].

Therefore, PR is recognized as a Medicare benefit;
however, it remains unpopular in healthcare settings due
to the challenge of obtaining appropriate reimbursement
amounts and access [1]. Community-based pulmonary
rehabilitation refers to structured exercise and educa-
tion programs conducted in non-healthcare facilities,
designed to improve symptoms and quality of life while
reducing barriers to attendance such as long travel dis-
tances [25]. According to the literature, pulmonary reha-
bilitation remains unpopular in healthcare settings due
to inadequate reimbursement by insurers and healthcare
systems, which jeopardizes program viability, with pul-
monary rehabilitation being reimbursed at approximately
half the rate of cardiac rehabilitation despite requir-
ing similar personnel and resources [26]. The efficacy of
community-based hospital pulmonary rehab has been
the subject of only a handful of studies. The purpose of
this study was to evaluate the effectiveness of a pulmo-
nary rehabilitation (PR) program in a community-based
hospital in Fresno, California, before, during, and after
the COVID-19 pandemic.

Methods

The Institutional Review Board at Community Regional
Medical Centers, Fresno, approved the Study. This
was a retrospective study where data was extracted
from a PR clinic in a community-based hospital in cen-
tral California of patients who completed the program
from 2016 to 2023. Program design was focused on an
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interdisciplinary team approach to meet patient specific
needs. The program was composed of six weeks; patients
attended twice a week for two hours each visit. The inter-
disciplinary team consisted of physicians, respiratory
therapists, pharmacists, social services, and nutrition-
ists. The program included stretching, breathing, and
personalized training/exercise. All patients completed
the following exercise and training program: walking on
a treadmill, stationary bike, upper body ergometer, row-
ing (machine or bands), flexibility training, resistance
training (weights, sports cords, or bands), relaxation
training (meditation, yoga). Patients completed pre- and
post-program six-minute walk tests (6MWT), shortness
of breath questionnaire (SOB-Q), Patient Health Ques-
tionnaire (PHQ-9), quality of life (QoL), and satisfac-
tion level. The educational component of the program
included items on disease awareness and self-manage-
ment techniques on a variety of topics such as: disease
process, bronchial hygiene, breathing techniques [pursed
lip and diaphragmatic breathing], diet and nutrition, psy-
cho/social modifications such as relaxation techniques,
inhaler instructions, and medication compliance. Supple-
ment file 1.

Main outcomes

The following questionnaires were completed by patients
during their visit and the responses were used as out-
come measures in the study:

SOBQ: The University of California, San Diego
Shortness Of Breath Questionnaire (SOBQ) was used
before and after pulmonary rehab [27]. Improve-
ment in SOB and shortness of breath was evaluated
to determine the patient’s physical conditioning.
The patients were provided with a questionnaire to
index their shortness of breath before and after the
program. The results were compared to determine if
there was an improvement in the index after the pro-
gram.

PHQ-9 is an evidence-based Patient Health Ques-
tionnaire used in Pulmonary Rehab outcomes to
identify patients who may be depressed [28]. Pul-
monary rehabilitation focuses on psychological,
emotional, and social problems and physical ability.
Our patients were provided with a questionnaire to
measure their depression level before and after the
program. The results were evaluated to determine if
there was a reduction in their depression score after
the program.

Knowledge test: Before and after the program, the
patient was given a health questionnaire with ten
questions that pointed to specific scenarios of living
with pulmonary disease. The results of the test ques-
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tionnaire were compared to determine whether the
patient gained knowledge during the program. Sup-
plement file 2.

Ferrans and Powers Quality Of Life: Patients com-
pleted this questionnaire before and after their PR
visit. It measures QOL in four domains: health and
functioning, socioeconomic, psychological/spiritual,
and family [29-32].

Satisfaction: Patients complete a patient satisfac-
tion survey specific to Pulmonary Rehab. The survey
grades on a 5-point scale. Areas evaluated: Facility/
Staff, Exercise Program, Education Program, and
Counseling Program, which helps to identify the
opportunity for improvement. Supplement file 3.

The program used and applied the minimal clinically
important difference on two of the main outcome vari-
ables: 6MWT and the PHQ-9. Both numbers were very
ambitious compared to what the literature reports. For
the 6MWT, the program goal was 115 feet, which is
higher than what is reported in the literature, 87 feet,
respectively [33-36]. Another measurement was used
as a goal in the 6MW T, which is a 30% improvement by
program completion. For the other variables, the MCID
was as follows: PHQ-9=5 points and/or 25% improve-
ment, QoL=2 points and/or 60% improvement, Short-
ness of Breath=5 points and/or 60%, and a reduction of
ED visits of more than 50%.

Data analysis

Data were analyzed using SPSS software. Descriptive sta-
tistics were used to summarize demographic and clinical
characteristics. Paired t-tests were conducted to compare
pre- and post-program outcomes, including six-minute
walk test (6MWT), shortness of breath scores (SOB-Q),
PHQ-9 depression scores, quality of life (QoL) scores,
and emergency department visit frequency. Statistical
significance was set at p <0.05.

Results

A total of N=381 patients were analyzed, as outlined in
Table 1. The gender distribution comprised 48.6% males
(186) and 50.9% females (195), indicating a sample reflec-
tive of gender representation, which may enhance the
generalizability of the study’s findings across genders.
Patients had a mean age of 67.19+12.176.

Over the period from 2016 to 2023, there was an
upward trend in study completions, peaking in 2019 with
64 patients (16.7%) completing the program, followed
by a decline to the lowest point in 2023 with 31 patients
(8.1%). This variation could reflect external influences
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Table 1 Demographic and clinical profile of respiratory health
study patients, N=381

Variables N %
Gender
Male 186 488
Female 195 512
Year of Completion
2016 51 133
2017 53 13.9
2018 57 15.0
2019 62 16.3
2020 39 10.2
2021 51 134
2022 37 9.7
2023 31 8.1
Diagnosis
COPD 114 299
Emphysema 73 19.2
Bronchitis 14 37
Shorntess of Breath 46 12.1
ILD/IPF 39 10.2
PH/PAH 15 39
Asthma 10 2.6
COVID-19 22 58
RF 10 26
Other PD 31 8.1
Bronchectasis 4 1.0
Lung Transplant 3 0.8

Abbreviation: COPD Chronic Obstructive Pulmonary Disease, ILD/IPF Interstitial
Lung Disease/ Idiopathic Pulmonary Fibrosis, PH/PAH Pulmonary Hypertension/
Pulmonary Arterial Hypertension, RF Respiratory Failure, PD Pulmonary Disease

affecting patient recruitment, such as the COVID-19
period.

Diagnosis data showed a notable prevalence of respira-
tory conditions, with Chronic Obstructive Pulmonary
Disease (COPD) as the most prevalent, affecting 29.8%
of patients (114 individuals), followed by Emphysema
at 19.1% (73 patients), and Shortness of Breath (SOB) at
12.0% (46 patients).

Table 2 demonstrates significant improvements across
all examined health metrics post-intervention, with note-
worthy enhancements in 6MWT (distances increased
from 633 to 925 m), patient knowledge (scores improved
from 6.50 to 9.50), and symptom management (SOB
and ED visits decreased to 41.8 and 0.29, respectively).
Furthermore, Quality of Life scores improved to 19.00,
and PHQ9 depression scores decreased to 4.70, all with
highly significant p-values (<0.001), underlining the
intervention’s comprehensive benefits. Table 2 also shows
that post program completion variables met or exceeded
the MCID goals.
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Table 2 Comparative outcomes pre- and post-intervention in respiratory health parameters

Variables N? Pre Post Mean Difference % Improvement P value
6MWT 378 633+£316 9254311 292 % 46.13 <0.001

Knowledge Test # of Cor- 114 6.50+£1.87 9.50+£0.95 3 % 46.15 <0.001

rect Responses

SOB 381 52.28+22.36 41.87+20.90 1041 % 19.91 <0.001

ED visits 319 092+1.79 026+0.71 0.66 % 71.74 <0.001

Q0L 381 16.0+£5.88 19.00£6.15 297 % 18.75 <0.001

PHQ9 381 7.83+546 4701442 3.1 9% 39.97 <0.001

Abbreviation: 6MWT six minute walk
SOB Shortness of Breath

QOL Quality of Life

PHQ9 Patient Health Questionnaire-9

2 there are missing data in some of the variables where some patients did not complete some of the questionnaires such as the knowledge test

Discussion

The objective of this study was to evaluate the effective-
ness of a PR program in a community-based hospital in
central California. Overall, the results indicate that the
program was successful in terms of the primary outcome
measures and emergency department visits.

In the present study, we have included a diverse array of
pulmonary diagnoses in the patient population. We have
381 patients who completed pulmonary rehabilitation
in our facility between 2016 and 2023, with the major-
ity having COPD. There were more female participants
than males. While this finding contrasts with research
indicating that women may face greater barriers to PR
participation, such as depression or work-related con-
flicts, it highlights the potential effectiveness of the pro-
gram’s design or outreach strategies in engaging female
patients [37]. Research suggests that gender differences,
such as higher rates of depression among women and
employment conflicts, may influence PR participation
and outcomes [37]. Women, particularly those under 60,
may face barriers like class timing or lack of social sup-
port, which can hinder their ability to engage with PR
programs. This raises questions about whether certain
program characteristics, such as timing, accessibility, or
emotional support components, contributed to higher
female participation and warrants further investigation.
Current research indicates that older females with COPD
may experience more significant improvements in exer-
cise capacity compared to their male peers, as evidenced
by more remarkable AGMWT outcomes in some studies
[38]. This highlights the potential for targeted PR strat-
egies that address specific demographic needs, particu-
larly for older women, to enhance program effectiveness
and outcomes.

This retrospective study assesses the benefits of pulmo-
nary rehab for patients with chronic pulmonary diseases.

The participants exhibited significant improvement post
PR in their six-minute walk distance, shortness of breath,
PHQO9 questionnaire, quality of life questionnaire, knowl-
edge test, and emergency department visits, consistent
with the literature findings. For example, 6MW T showed
statistically significant improvement in pre vs post-
rehab programs in our clinic, similar to other programs
[39-42]. Lastly, when looking at the 6MWT and PHQ9
results, our findings show that patients have exceeded
the MCID values of 85+ 6 feet as reported by Vinan-Vega
and colleagues’ study [33]. This supports the notion that
PR is effective in non-academic community-based set-
tings [43].

Moreover, our study shows a reduction in shortness of
breath (SOB), and patients’ SOB improved post-PR. This
improvement also confirms that pulmonary rehab is well
known for its physiological benefits [44, 45]. Data also
shows that patients’ knowledge of post-rehab pulmonary
disease also improved. Although not all patients have
completed the knowledge test, the significant improve-
ment can highlight program engagement and effective-
ness from an evaluation perspective. Adding this with
the other data, such as functional status and quality of
life, results suggest that participating in PR has helped
patients with pulmonary disease improve their quality
of life by significantly reducing ED visits. The success of
our PR program thus far adds to the limited literature
on PR in low-resource settings (i.e., community-based
hospitals). Furthermore, all the MCID set values and
goals were met, where some were even exceeded. There-
fore, we support the call and need for more studies of PR
programs in low-resource settings to validate our find-
ings and possibly explore higher MCID values for each
tracked outcome [43].

When looking at modern PR programs, such as
tele-pulmonary rehab, they have shown promise and
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effectiveness in many studies [46-52]. For instance,
Selzler et al. (2018) highlight the success of telehealth PR
in improving exercise capacity and quality of life while
addressing the accessibility challenges faced by rural and
urban populations alike. By standardizing PR content and
integrating telemonitoring, teleconsultations, and tele-
education, this program demonstrates the feasibility of
scaling PR programs across diverse settings while main-
taining clinical standards and patient outcomes [53]. One
common challenge reported is the need for stronger and
longer studies from an evidence-based medicine stand-
point [54, 55]. Therefore, future studies should consider
a longitudinal approach that includes community-based
hospitals and limited or low-resource setting facilities.

In addition, evaluating pulmonary diseases other than
COPD has been suggested as a need, since most studies
have focused on COPD [52]. While the Canadian study
focuses on COPD, expanding the scope of PR programs
to include conditions such as pulmonary fibrosis, bron-
chiectasis, and asthma could provide valuable insight
[53]. Investigating PR’s effectiveness in these populations
would help determine whether benefits like improved
exercise capacity and reduced healthcare utilization can
be achieved across a broader spectrum of pulmonary
diseases.

Limitations

Our study has some limitations. First, it is a single-cen-
tered study at a community-based hospital. Therefore,
we cannot generalize our data to other geographical
areas. Second, our data is limited to the six-week sessions
and lacks long-term data. In addition, there were miss-
ing data in some key variables, such as the knowledge
questionnaire, where only 30% of the sample completed
it. This could be due to various reasons, such as not being
interested in taking the questionnaire. However, we still
noticed a significant difference between the pre- and
post-questionnaire in those who completed the knowl-
edge test. Furthermore, we believe that not having key
data of comorbidities, oxygenation status, smoking sta-
tus, other chronic diseases, and lung function might not
give a complete picture of the program’s effectiveness.
Further studies from community-based hospitals should
consider conducting longitudinal studies, including pul-
monary function tests, evaluating long-term effective-
ness, and looking into their patients’ comorbidities.

Conclusion

In this retrospective study, our community-based pulmo-
nary rehabilitation program has shown its effectiveness
in improving patients’ quality of life, 6MWT, and short-
ness of breath. Our findings have met and exceeded our
set MCID goals. Therefore, these findings support the
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current literature of PR effectiveness in low-resource
settings similar to high-resource and/or academic set-
tings. Future studies are needed to validate our findings
in broader regions, countries, and environments. More
specifically, we strongly recommend prospective longitu-
dinal studies to validate our findings.
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