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Abstract

The purpose of this research study is to examine if use of Peak Expiratory Flow Rate (PEFR) can be used as a predictive measure
of possible respiratory sequalae in individuals living with severe obesity. Totals were taken during each therapy session (3-5 times
per week depending on specific patient needs). When a significant decrease of >50 LPM was noted, medical interventions were
implemented by their primary Provider and non-pharmacological interventions were implemented in the course of the patrticipant’s
Speech Therapy treatment sessions. This method resulted in improved PEFR following both pharmacological and non-
pharmacological interventions, with 71% (10/14) of the participants not requiring a transfer to acute care for higher levels of care.
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Introduction

Individuals with severe obesity represent an under-
researched and clinically complex patient population.
Their care requires individualized approaches due to
diverse concomitant conditions and varying health
needs, which pose challenges for large-scale, controlled
studies. One critical but often overlooked issue in this
population is compromised respiratory function. Mafort
et al. identified mechanical alterations such as adipose
deposition along the chest wall, abdomen and upper
airway as well as systemic inflammation as primary
contributors to increased work of breathing in
individuals with severe obesity [1]. These changes
physically restrict the movement of the diaphragm and
the contraction of external intercostal muscles, leading
to disordered and inefficient respiratory patterns.
Reduced Forced Vital Capacity (FVC), Forced Expiratory
Volume in one second (FEV;) and Peak Expiratory Flow
Rate (PEFR) are commonly observed in this group,
consistent with the presence of restrictive lung disease
[2]. Lo Mauro etal. and Severin et al. further corroborate
these findings, highlighting how skeletal muscle strain
and thoracic cavity restriction especially in supine and
prone positions exacerbate respiratory impairment
[3,4]. So, et. al. concludes that patients with severe to
very severe COPD with greater changes in PEFR had
shorter duration until first hospitalization, more
frequent hospitalizations despite similar demographic,
spirometric and comorbid parameters at baseline
compared to the ‘controlled’ group [5]. Indicating that
frequent PEFR monitoring could identify COPD patients
predisposed to worse outcomes. Chinnaiyan et al.

hypothesizes that the significant reduction in PEFR
noted in females living with obesity compared to their
normal sized peers is related to the increased work of
breathing and respirator insufficiency present in the
females living with obesity [2]. These physiological
limitations underscore the urgent need for targeted
respiratory monitoring and intervention strategies
tailored specifically for individuals with severe obesity.
Implementing such programs has the potential not only
to improve lung function but also to enhance Overall
Quality of Life (QOL) and reduce preventable
hospitalizations in this high-risk population. Gupta, et.
al. state that a PEFR decrease of >20% of personal best
total likely indicates an acute exacerbation [6]. As at the
Start of Care (SOC) the research subjects were all
generating a personal best of 150-300, with 250 being
average, a decrease of =/>50 LPMs would indicate a
significant change in function and thus likely an
exacerbation or onset of respiratory sequalae.

Materials and Methods

This observational pilot study evaluated expiratory
flow dynamics in 14 adults with severe obesity (BMI =
40 kg/m?) to identify patterns suggestive of respiratory
sequelae. Participants performed standardized Peak
Expiratory Flow Rate (PEFR) maneuvers using a digital
flow meter, with values recorded at 1 second intervals
up to 3 seconds. Each maneuver was repeated three
times, with the highest readings recorded for analysis.
Direct comparisons of PEFR values across time intervals
were conducted to detect clinically significant
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decreases. A decrease of >50 L/min between
consecutive intervals was used to identify probable
episodes of respiratory sequelae. Based on these
findings, a medication and treatment protocol was
developed by the primary care provider, emphasizing
early intervention and local medical management to
reduce rehospitalization risk.

Results

Direct examination and coding of PEFR measurements

before and after implementation of the medical
management protocol revealed that a >50 L/min
decrease in sequential PEFR intervals reliably indicated
probable respiratory sequelae in individuals with
severe obesity. Among the 14 participants identified
with such decreases, 10 (71%) showed improvement in
PEFR values, returning to pre-illness levels following
the prescribed medication regimen. Notably, all 10 of
these individuals avoided re-hospitalization, suggesting
the protocol's effectiveness in managing respiratory
decline locally (Figure 1).

Target
Partici  PEFR 12/13//12/20 1/10/|1/17
pant# (LPM g 11/8/24 111/15/24| 11/22/24 11/29/24 12/6/24| 24 24 | 12/27 1/3/25 | 25 25 |1/24/25/1/31/25| 2/7 2/14 21 2/28
1 565 168 32 (1/21)
280
(1/23)
210 280 230 220 230 240 270 270 270 220 270 280 180 250 250 280 180 240 200 X 250
(11/11)  (11/18) (12/16
300 - 230 )190
(11/18)  (11/20) (12/19
2 355 151 58 170 150 240 130 (11/26) 180 300 290 ) 150 hospital hospital! 270 280 300 260 X 330 X X X X X
183 34 (1/9) (2/11) 310 (3/20)
400 (2/12) 350 (2/18) 420 (3/10) 430
(1/20 (2/13)350  (2/20) 415 450  (3/24)
3 644 310 310 330 410 370 420 420 430 250 )450 470 490 455 290 (2/14)390 (2/21)380  (3/3) 430 (3/6) 450 450 450
180 25 (1/13 (1/21)
)280 230
210 (to (1/17 (1/24) (2/27)200  (3/3) 230
4 624 210 220 170 240 210 285 270 210 ach) hospitall 280 )300 220 180 290 310 210 (2/28) 290  (3/10) 250 250
5 366 155 55 260 260 200 230 210 210 150 190 225 X 250 230 210 X X 250 260 X X
39 (12/23)
360
(12/26) (1/2) 350 (2/12)
6 668 230 X 230 320 330 330 295 330 375 (1/3)385 430 410 470 390 500 (2/20) 450 380 450+ 450+ 450+
173 44 (12/30) (1/13 (2/11)
130 (1/6) 250 ) 200 200
(1/2)  (1/10) (1/27 (2/10) (2/18)
7 517 X 180 170 150 240 300 200 225 195 200 )175 175 175 225 200 200 200 255
8 596 171 54 100 X X 100 60 70 90 100 80 830 100 100 80 80
9 573 185 50 210 X X X (11/25) 210 X 320 230 280 300 310 320 280 340 290 300 270 250 250
192 66 (12/11) hospic
10 623 140 X X X 140 X 220 e??
157 51 (12/9) (1/14 (1/20)
110 )310 270
(12/13) (1/17 (1/24) (2/10)
11 383 180 X X X 180 200 160 205 210 240 )260 230 270 200 280 X X X
173 24 (11/19) hospi deceased
12 630 265 240 170 (12/3) 210 265 200 190 130 tal hospital (!
180 41 (12/16
) 200
(12/20
S 621 270 X X X X X 270 )355 330 340 285 160 285 285 X 220 d/c to home
Figure 1: PEFR Measures of 13 participants with severe obesity and frequent respiratory sequalae.

Intervention protocols

Interventions included both pharmacological
(managed by the participants’ managing primary
provider) and non-pharmacological (managed by the
participants’ speech-language pathologist). These are
detailed as follows:

Non-pharmacological

The treatment protocol includes: Respiratory
Muscle Strength Training (RMST), Osculating Positive
Expiratory Pressure (OPEP) device use (also called a
Flutter valve), Incentive Spirometer (IS), diaphragmatic
breathing exercises, Oropharyngeal Exercises (OPEs)
for the throat and upper airway management. High-
Frequency  Chest Wall Oscillation (HFCWO)
vest/Afflovest, if appropriate/indicated by
Pulmonology provider [7].

Pharmacological

Once a significant decrease in PEFR measure was
noted, the managing Provider was contacted and they

determined need and appropriateness of
pharmacological interventions. These included, but not
limited to: Administration of oxygen to maintain levels
>90%, titrating up or down as required. A steroid (e.g.,
prednisone) to address any inflammation, if present. An
appropriate antibiotic if infectious origin is suspected,
this frequently included an Azithromycin (Z-pack);
however, the antibiotic(s) required were dependent
upon bloodwork results, participants’ medical history
and overall pharmacological profile. A bronchodilator
(e.g. Albuterol or Duoneb) if appropriate and Short-
Acting Beta-Agonist (SABA) and/or Long-Acting Beta-
Agonist (LABA) medication if appropriate. In addition, a
consultation with Pulmonology providers would be
requested. The participants in this study all had BMI
measures of >50 kg/m?2, with the highest BMI recorded
being 134 kg/m?, they would frequently be assessed for
CPAP/BiPAP/iVAPS/AVAPS which could be configured
to allow for additional oxygen support via ‘oxygen bleed’
if indicated [8-10].

This protocol was variable and person dependent;
as individuals living with severe obesity with a BMI >50
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kg/m? contain a significant number of concomitant
health effects, necessitating the need for flexibility in
pharmacological protocols. The participants’ medical
history, current medical needs related to symptoms of
respiratory sequalae experienced by each individual
were used to determine the appropriate
pharmacological intervention recommended.

It is important to note that the participants are
residents of a Long-Term Care (LTC) program located at
a Skilled Nursing Facility (SNF), so limitations in
interventions, diagnostic testing and availability of
treatments maybe affected by several socio-economic
and logistical factors. Additional limitations to
interventions are the size of the participants (BMI 50-
134 kg/m?) and limitations in mobility and
transportation availability.

Conclusions and Implications

Serial PEFR measurements taken at 1 second
intervals served as a reliable, non-invasive tool to
identify early respiratory sequelae in individuals with
severe obesity. A >50 L/minute decrease between
readings was predictive of clinical decline, allowing for
early intervention.

Following implementation of the provider-
developed medication and management protocol, 10 of
14 participants (71%) experienced sustained
improvement in PEFR values, returning to or nearing
pre-illness levels. Importantly, re-hospitalization was
avoided in these cases, suggesting the protocol’s
effectiveness in managing respiratory deterioration
locally.

PEFR monitoring, paired with timely treatment,
demonstrates potential as a low-cost, scalable strategy
for preventing respiratory complications and reducing
hospital admissions in high-risk obese populations.

References

1. Mafort TT, Rufino R, Costa CH, Lopes AJ (2016) Obesity:
Systemic and pulmonary complications, biochemical
abnormalities and impairment of lung function.
Multidiscip Respir Med 11. [Crossref], [Google Scholar],
[Indexed]

2. Chinnaiyan S, Ramayyan V (2021) Comparison of Peak
Expiratory Flow Rates (PEFR) between obese and non-
obese females. ] Pre-Clin Clin Res 15: 111-115.
[Crossref], [Google Scholar]

3. Mauro AL, Tringali G, Codecasa F, Abbruzzese L, Sartorio
A, et al. (2023) Pulmonary and chest wall function in
obese adults. Sci Rep 13. [Crossref], [Google Scholar],
[Indexed]

4. Severin R, Bond S, Mazzuco A, Silva AB, Arena R, et al.
(2019) Obesity and respiratory skeletal muscles. Nutr
Skeletal Musc 197-215. [Crossref], [Google Scholar]

5. SoJY, Lastra AC, Zhao H, Marchetti N, Criner GJ (2016)
Daily peak expiratory flow rate and disease instability in
chronic obstructive pulmonary disease. Chronic Obstr
Pulm Dis 3: 398-405. [Crossref], [Google Scholar],
[Indexed]

6. Gupta S, Verma A (2023) PEFR monitoring can better
predict asthma exacerbation as compared to monitoring
by symptoms: Prospective cohort study. [Crossref],
[Google Scholar]

7. Lin YP, Tung HH, Wang TJ (2017) Comparative study of
high frequency chest wall oscillation and traditional
chest physical therapy in intensive care unit patients. ]
Comp Nurs Res Care 2. [Crossref], [Google Scholar]

8. Dubal S (2022) Assessment of peak expiratory flow rate
and spirometry in obese and nonobese school children.
Int ] Life Sci Biotechnol Pharm Res 11: 112-115. [Google
Scholar]

9. Melo LC, Silva MAM, Calles ACN (2014) Obesity and lung
function: A systematic review. Einstein (Sdo Paulo) 12:
120-125. [Crossref], [Google Scholar], [Indexed]

10. Salome CM, King GG, Berend N (2010) Physiology of
obesity and effects on lung function. ] Appl Physiol 108:
206-211. [Crossref], [Google Scholar], [Indexed]

Copyright © 2025 |surgery-medical-casereports.com -


https://doi.org/10.64142/jsmcr.2.4.55
https://link.springer.com/article/10.1186/s40248-016-0066-z
https://link.springer.com/article/10.1186/s40248-016-0066-z
https://link.springer.com/article/10.1186/s40248-016-0066-z
https://doi.org/10.1186/s40248-016-0066-z
https://scholar.google.com/scholar?cluster=18311833118102949262&hl=en&as_sdt=0,5
https://pubmed.ncbi.nlm.nih.gov/27408717/
https://www.jpccr.eu/Comparison-of-Peak-Expiratory-Flow-Rates-PEFR-between-obese-and-non-obese-Females,139199,0,2.html
https://www.jpccr.eu/Comparison-of-Peak-Expiratory-Flow-Rates-PEFR-between-obese-and-non-obese-Females,139199,0,2.html
https://www.jpccr.eu/Comparison-of-Peak-Expiratory-Flow-Rates-PEFR-between-obese-and-non-obese-Females,139199,0,2.html
https://doi.org/10.26444/jpccr/139199
https://scholar.google.com/scholar?cluster=11813472485085697027&hl=en&as_sdt=0,5
https://www.nature.com/articles/s41598-023-44222-3
https://www.nature.com/articles/s41598-023-44222-3
https://doi.org/10.1038/s41598-023-44222-3
https://scholar.google.com/scholar?cluster=2957941133564827477&hl=en&as_sdt=0,5
https://pubmed.ncbi.nlm.nih.gov/37852999/
https://www.sciencedirect.com/science/chapter/edited-volume/abs/pii/B9780128104224000348
https://doi.org/10.1016/B978-0-12-810422-4.00034-8
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=9.%09Severin%2C+R.%2C+Bond%2C+S.%2C+Mazzuco%2C+A.%2C+Silva%2C+A.+B.%2C+Arena%2C+R.%2C+%26+Phillips%2C+S.+A.+%282019%29.+Obesity+and+Respiratory+Skeletal+Muscles.+In+Nutrition+and+Skeletal+Muscle+%28pp.+197%E2%80%93215%29.+Elsevier&btnG=
https://journal.copdfoundation.org/jcopdf/id/1082/Daily-Peak-Expiratory-Flow-Rate-and-Disease-Instability-in-Chronic-Obstructive-Pulmonary-Disease
https://journal.copdfoundation.org/jcopdf/id/1082/Daily-Peak-Expiratory-Flow-Rate-and-Disease-Instability-in-Chronic-Obstructive-Pulmonary-Disease
https://doi.org/10.15326/jcopdf.3.1.2015.0142
https://scholar.google.com/scholar?cluster=3177503210349906060&hl=en&as_sdt=0,5
https://pubmed.ncbi.nlm.nih.gov/28848862/
https://www.authorea.com/doi/full/10.22541/au.168871221.18128573
https://www.authorea.com/doi/full/10.22541/au.168871221.18128573
https://www.authorea.com/doi/full/10.22541/au.168871221.18128573
https://doi.org/10.22541/au.168871221.18128573/v1
https://scholar.google.com/scholar?cluster=5611303611113466402&hl=en&as_sdt=0,5
https://gexinonline.com/archive/journal-of-comprehensive-nursing-research-and-care/JCNRC-115
https://gexinonline.com/archive/journal-of-comprehensive-nursing-research-and-care/JCNRC-115
https://gexinonline.com/archive/journal-of-comprehensive-nursing-research-and-care/JCNRC-115
https://doi.org/10.33790/jcnrc1100115
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=4.%09Lin%2C+Y.-P.%2C+Tung%2C+H.-H.%2C+%26+Wang%2C+T.-J.+%282017%29.+Comparative+Study+of+High+Frequency+Chest+Wall+Oscillation+and+Traditional+Chest+Physical+Therapy+in+Intensive+Care+Unit+Patients.+Journal+of+Comprehensive+Nursing+Research+and+Care%2C+2%282%29.&btnG=
https://ijlbpr.com/uploadfiles/29vol11issue4pp112-115.20231211070501.pdf
https://ijlbpr.com/uploadfiles/29vol11issue4pp112-115.20231211070501.pdf
https://scholar.google.com/scholar?cluster=9221498717093554873&hl=en&as_sdt=0,5
https://scholar.google.com/scholar?cluster=9221498717093554873&hl=en&as_sdt=0,5
https://www.scielo.br/j/eins/a/sJQRtzfsqrKr7kS45t8mx5Q/?lang=en
https://www.scielo.br/j/eins/a/sJQRtzfsqrKr7kS45t8mx5Q/?lang=en
https://doi.org/10.1590/s1679-45082014rw2691
https://scholar.google.com/scholar?cluster=5887380351132259751&hl=en&as_sdt=0,5
https://pubmed.ncbi.nlm.nih.gov/24728258/
https://journals.physiology.org/doi/full/10.1152/japplphysiol.00694.2009
https://journals.physiology.org/doi/full/10.1152/japplphysiol.00694.2009
https://doi.org/10.1152/japplphysiol.00694.2009
https://scholar.google.com/scholar?cluster=1930220752440619556&hl=en&as_sdt=0,5
https://pubmed.ncbi.nlm.nih.gov/19875713/

