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ABSTRACT

INTRODUCTION. Acquired pneumonia is a severe medical condition that is addressed as life-threating issue requiring intensive care.
The Medical Breather device can activate and strengthen both the inspiratory and expiratory muscles, so it can be useful for patients
with pneumonia.

AIM. To investigate the breather effect on length of hospital stay in patients with pneumonia.

MATERIALS AND METHODS. Sixty participants diagnosed with acquired pneumonia “30 women, 30 men stayed in hospital in ICU
for two weeks; aged 30-40 years old” selected from chest department of Kasr Al-Aini Intensive Care Unit (ICU) at Cairo University.
They were randomly allocated into equal groups; Group A received respiratory training via incentive spirometer, and traditional chest
physiotherapy; and Group B received respiratory training via Breather, and traditional chest physiotherapy, both received 3 session
daily/2 weeks. Diaphragmatic excursion, Respiratory Distress Observation Scale, and ICU discharge were assessed before and after the
treatment.

RESULTS. Both groups revealed significant improvement after the treatment, while Breather group showed a high significant increase
in pH 1.23 %, Pa0, 11.79 %, Sa0, 6.1 %, and diaphragmatic excursion by 36.97 %, also decrease in PaCO, 2.78 %, RDOS 39.06 % and
NEWS2 by 50.72 % in comparison to incentive spirometer group that recorded significant increase in pH 0.68 %, PaO, 6.69 %, SaO, by
2.66 %, and diaphragmatic excursions by 8.15 %, also significant decrease in PaCO, 12.12 %, RDOS 15.01 % and NEWS2 by 20.93 %. HCO,
revealed no significant difference post treatment (p > 0.05).

DISCUSSION. Breather usage in inspiratory musculatures training (IMT) gained Maximum Inspiratory Pressure (Pimax) significant
improvement. IMT enforces both diaphragm and accessory respiratory musculatures. Probably functional capabilities improvements
based on enhanced respiratory musculatures’ both endurance and strength that improve pulmonary oxygen uptake thus minimize
dyspnea severity. Respiratory muscles training program improves not only cognitive function. Moreover, IMT could be addressed as a
prime component of respiratory training in combine with expiratory one that is why whom has preserved pulmonary function.
CONCLUSION. Breather as a respiratory training technique has remarkable results in reducing hospital stays in patients with acquired
pneumonia, and significant positive effects on diaphragmatic function, oxygenation levels. Therefore, it is recommended to use
Breather for routine acquired pneumonia care.
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BnusiHMe neroyHoro pecnMpaTtopa Ha NPOROMKUTENbHOCTD
CTALMOHAPHOTO fle4YeHuUs NALUEeHTOB C NPUO6pPEeTEeHHON NHEBMOHUEeI:
PAOHAOMU3UPOBAHHOE KJIMHUYECKOe UCCNefoBaHue

XaccaH A.K."", Fane6 X.A.M."

"®akynemem ¢usuyeckol mepanuu, Kaupckud yHusepcumem, Kaup, Ezunem
2 Qakynbmem meduyuHel, Kaupckuli yHugepcumem, Kaup, Ezunem

AnbHaxac H.I.", ConumaH 0.M.?,

PE3IOME

BBEJEHUE. MNprobpeTeHHas MHEBMOHUA — 3TO TsAXenoe 3aboneBaHme, KOTOPOe paccMaTPUBAETCA KaK Npobiema, yrpoxatoLas »us-
HU, 1 TpebyeT MHTEHCBHOM Tepanuu. MeaNLMHCKII IEFOYHbIN pecnmpaTop NO3BOMAET aKTUBU3MPOBATb U YKPenuTb Kak MHCNpaTop-
HYI0, TaK U SKCMMPATOPHYIO MYCKYNaTypy; Takum 06pa3om, OH MOXET ObITb Nosne3eH A5 NauyeHToB C MHEBMOHNEN.

LLEJ1b. M3yunTb BNNAHKE NErOYHOro pecnupaTopa Ha NPoAoCIHKUTENbHOCTb NPebbIBaHNA B CTaLMOHAPE NaLVEHTOB C MHEBMOHMEN.
MATEPUAJIbl U METO/bI. LLlecTbaecaT yyaCTHUKOB C AVMArHO30M «npuobpeTeHHas NHeBMOHMA» (30 »KeHWMH 1 30 My>KY/H B BO3-
pacTe 30-40 neT) B TeUeHUe 2 HefleSlb HAXOAWINCH B OTAENEHUN MHTEHCMBHOW Tepanuu. MNauneHTbl 6binn oTo6paHbl U3 pTrsnaTpuye-
CKOTO OTAeNeHVs NMHTEHCUBHON Tepanuy MeauumHckoro dakynbreTta Kacp AnaiHu Kampckoro yHusepcuteta. OHu 6binv pacnpegerne-
Hbl Ha paBHbIe rpyrnnbl METOAOM CNlyYaliHOro oT6opa; rpynna A npoxoauna AblXxaTeNbHY0 TPEHUPOBKY C MOMOLLbIO CTUMYNPYIOLLEro
cnupomeTpa 1 TpaguLMoHHYto dusmoTepanuio rpyaHoN KNeTky; rpynna B — apixaTenbHy0 TPEHUPOBKY C IErOYHbIM PECNMPATOPOM
1 TpaguLMOHHYI0 dursroTepanuio rpygHoii knetku. Obe rpynnbl PoxXoannn no 3 ceaHca B AeHb B TeueHye 2 Hegenb. OueHnBanmcb
AnadparmanbHas NOABMMKHOCTb, LIKaJla OLeHKM PecrnmpaTopHOro AUCTpecca 1 AaHHbIe BbIMCKU 13 OTAENeHNA MHTEHCUBHON Tepanuu
[0 1 nocne neyeHus.

PE3YJIbTATbI. B 06eux rpynnax 6bi710 BbIsiIBIEHO 3HAUMUTeSIbHOE YJlyylleHWe Mocsie NeYeHra Mo CPaBHEHMIO C MPefLecTBYOWNM,
npy 3TOM B rpynne C 1Cno/b30BaHMeM NeroyHoro pecnupartopa HabnAanoch 3HaunTenbHoe ysenuyeHne pH Ha 1,23 %, PaO, —
Ha 11,79 %, Sa0, — Ha 6,1 %, AnadparmanbHON NOABUXKHOCTM — Ha 36,97 %, a Takxe cHukeHne PaCO, Ha 2,78 %, RDOS — Ha 39,06 %
1 NEWS2 — Ha 50,72 % no cpaBHEHUIO C FPYMMOii, B KOTOPOI 1CMOb30BaNNCh CTUMYNMPYIOLME CMPOMETPSI, rae 3adprKCMpoBaHO
3HauuTenbHoe ysennyeHne pH Ha 0,68 %, PaO, — Ha 6,69 %, Sa0, — Ha 2,66 %, anadparmanbHON NOABUKHOCTM — Ha 8,15 %, a Takke
3HauuTenbHoe cHmkeHune PaCO, Ha 12,12 %, RDOS — Ha 15,01 % 1 NEWS2 — Ha 20,93 %. Nokasatenn HCO, nocne neyeHus He nmenn
CyLLeCTBEHHbIX pa3nuunia (p > 0,05).

OBCYXXAEHMUE. Vicnonb3oBaHue pecnvpaTtopa npu TPEHMPOBKE MHCMMPATOPHOI MycKynaTtypbl (TMIM) no3Bonnno 3HaunTenbHo ynyu-
LUINTb MaKCMMasibHOe MHCNMpPaTopHoe faBneHue (Pimax). TUM ykpennseT Kak anadparmy, Tak 1 BCoMoraTesibHble fibiXaTeflbHble MblLL-
ubl. BepoaTHo, ynyulieHne GpyHKUMOHaNbHbIX BO3MOXHOCTEN OCHOBAHO Ha MOBbILLEHNY BBIHOC/IMBOCTU U CUJTbI AbIXaTeSIbHOWN MyCKya-
TYpPbl, UTO yNyULIAET NOrMOoLWeEeHNE KUCIOPOAA NIETKMMUN U YMEHbLUIAET BbIPa)KeHHOCTb OfbILWKKW. [Iporpamma TPeHUPOBKM fbIXaTeNIbHbIX
MBbILULL yNyyLlaeT He TONbKO KOTHUTKBHbIE GyHKUMKW. bonee Toro, TMM MOXHO paccmaTpriBaTb Kak OCHOBHOW KOMMOHEHT AbIXaTeNlbHOW
TPEHUPOBKY B COYETaHUN C SKCMMPATOPHOW, MO3TOMY Y HVX COXPaHAETCA leroyHas GyHKUMS.

3AKNKOYEHMUE. JlerouHbii pecnnpatop Kak MeTo TPEHUPOBKY fblXxaHWA JaeT 3ameyaTesibHble pe3ynbTaTbl B NjlaHe COKpaLleHUs cpo-
KOB NpebbiBaH/A B CTaLiOHape MaLueHTOB C NPUOBGPETEHHOW NMHEBMOHMEN 1N OKa3blBaeT 3HAUMTENbHOE MOJIOXKUTENIbHOE BAMSAHUE
Ha yHKUMIO Aradparmbl 1 ypoBeHb OKCUreHauun. [ibiIxaTeNbHbIi annapat peKoMeHAYyeTca AN NiaHOBOro flieyeHrs NprobpeTeHHON
NHEBMOHMMN.

PETMCTPALUA: 1pentudukaTop Clinicaltrials.gov: No NCT06062862; 3apeructpuposaHo 30 anpens 2022 .

KJNTIOYEBDBIE CJTOBA: crumynvpytowas cnimpometpus, AbixaTerbHbil annapat, NpruobpeTeHHas NHEBMOHMA, GU3moTepanms
IPYLAHON KNETKM, bIXaTENbHBIE YMPaXKHEHNS, rasbl apTepranbHON KPOBHI.
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INTRODUCTION

Clinically, pneumonia is recognized as recent lung
infiltrates plus obvious infectious evidence involving
fever onset, leukocytosis, purulent sputum, also limited
oxygenation.Hospital-acquired pneumonia (HAP),addressed
as the 2" commonest nosocomial “lower respiratory tract”
infection resulted in parenchyma inflammation that did
not incubate, even with extended clinical > 2 days after
hospitalization. Where later form might be addressed as
community-acquired pneumonia (CAP), with multiple risk

issues such as aging and specific gender, plus autoimmune
and heart diseases those influence leading origin easily
defined as an etiology [1]. Acquired pneumonia negatively
resulted in inadequate gas exchange that alter oxygenation
(10,). Therefore, HAP was classified as a life-threatening
disorder that might leads to respiratory arrest, even death
if neglected. HAP might be due to Ventilation/perfusion
inequality (flow of circulating blood at unventilated lungs),
which resulted in diminished arterial PO, in respiratory
failure, restrictive diseases, and/or ARDS [2].
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Mild hypoxemia results in limited physiologic alterations.
Recalled arterial O, saturation for around 90 % when PO,
is at 60 mmHg within normal pH. Only alterations were
addressed in scope of mental performance, reduced visual
acuity, also mild hyperventilation. Quick drop PO, arterial
to 40-50 mmHg results in overall deleterious influences.
First of all, the central nervous system is vulnerable, which
is often manifested by somnolence, headaches, even
fluctuations in consciousness, also retention of CO, leads to
even respiratory sever acidosis. Unless the patient develops
gradual respiratory failure, he or she may retain bicarbonate
in significant amounts, so routine assessment of pH drop
is mandatory to prevent exacerbations. Acidemia might
recognized due to CO, retention with severe hypoxemia that
results in liberation of lactic acid leading to metabolic sort,
which aggravated in case of altered end-organ perfusioni.e.,
shock or reduced venous return as a result of elevated intra-
thoracic pressure among mechanical ventilated patients [3].
Thus, incentive spirometer aims to get and sustain maximal
breathing in that reserve healthy lungs as much as possible.

Clinically, the incentive spirometer permits improving
respiratory function in an easy approach. Airflow of visual
feedback and volume is a unique advantage for incentive
spirometer that gains effective breathing in, easier flow
control, also higher enthusiasm to extended practice [4].
Breather is a medical device permits respiration versus
resistance, thus accelerates strengthening and activating
both components of respiratory musculatures that
ensures ventilation support, permitting better cough, safe
swallowing, and speech training. In addition, an effective
approach to resistive breathing revitalizes the respiratory
muscles of the throat and neck [5].

AIM
To investigate breather effect on hospital stay in
pneumatic patients.

MATERIALS AND METHODS
Subjects

Sixty patients 30-40 years old, diagnosed with acquired
pneumonia (referred diagnosis) stayed in hospital in ICU
for two weeks were included in this study. They recruited
from chest department of Kasr Al-Aini ICU — Cairo
University, conducted this study from April 2022 to 2023.
All the patients were carefully examined and referred
by their physicians. Demographics tabulated in Table 1.
Careful recruitment of participants based on the study
criteria by both ICU resident and PT consultant. Identified
inclusive criteria included conscious individuals of both
sexes aged 30-40 years old with body mass index (BMI)
ranged from 25 to5 29.9 kg/m? had an acquired pneumonia
with a mild hypoxemia (O, saturation was 90-95 %).
Conscious participants who co-operated through clear
understanding and adherence to instructions. Excluding
patients through identified inclusive criteria that if they
had a history of any malignant tumors, hearing impairment
or mental disorder, auto-immune diseases, a history of
any surgical transplantation, unstable hemodynamics, rib
fracture, a history of neuromuscular disease, spinal injuries,
or BMI > 30 kg/m? Also, patients receiving mechanical
ventilation, or whom require MV, but contraindicated for
rehabilitation i.e., pulmonary emboli were excluded.

ARTICLES

Ethical considerations and design: approval for this
study by Faculty of physical therapy ethical committee,
Cairo University, Egypt (No. PT.REC/012/003760). The
signed informed consent was obtained from all the
participants who were allocated randomly into two equal
groups; Group A, and B via envelope method by a blinded
physical therapist.

PROCEDURES
Evaluation

Demographic recording sheet for each participant
including name, address, age, weight, height, and BMI,
were collected. Measures of Sa0,, HR, arrhythmias, and
blood pressure were taken for monitoring patients. All
participants were asked to report any harms across study
protocol.

Procedures of the Study

A brief history was first collected, any chronic
respiratory disease, musculoskeletal conditions such as
kyphosis, neurological conditions that may affect the
respiratory musculature such as NMD, and active or
significant haemoptysis that may interfere with the study
were excluded. Full clinical and physical examinations were
conducted i.e,, vital signs and O, saturation per session,
thus exclude clinical features those could interfere with our
study. Safety issues via monitoring HR and blood pressure
applied and in case must terminate treating session i.e.,
HR > 140 or < 60 b/m, or BP > 140/90 or < 90/60 mmHg),
also request accurate reporting of any adverse events
during this study. Instructed all participants not have a
heavy meal 2 hours before any session.

Measurement method: measuring the variables of
assessment and the outcomes.

The Blood gas analyzer (ABGs): have been conducted
for all pre and post treatment. Sample was taken from
the radial artery to measure the following parameters [6]:
7.35-7.45 pH, 35-45 mmHg PaCO,, 22-28 meq/L HCO,, and
95-100 % SaO,.

Diaphragmatic  excursion also was measured
diaphragmatic movement for each subject by using the
Diaphragmatic ultrasound at 3.5-5 MHz probe that aimed
at midclavicular line under rib cage aiming posterior
3rd of hemi diaphragm. Normal healthy non-ventilated
values differ between genders (18 + 3 for men and 16 + 3
mm for women, respectively), same as baseline values
in mechanically ventilated individuals. Could address
diaphragm dysfunction as < 10 mm excursion, even
negative values or paradoxical motion as weaning failure
predictors [7].

Respiratory distress observation scale (RDOS) for
evaluate severity and discomfort experienced by patients
who are unable to communicate their dyspnea levels
during monitoring for palliative sedation therapy [8]. The
following instructions were to be followed when using
the RDOS: a) record the respiratory and heart rates for a
complete minute; b) grunting sounds can be detected
with or without auscultation; c) a RDOS score of less than
3 indicates that the patient is breathing comfortably; d)
a RDOS value = 3 means respiratory distress that require
palliative measures, and e) higher RDOS scores indicate a
worsening of the patient’s condition.
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The National Early Warning Score 2 (NEWS2) scoring
system for evaluating hospital discharge. It measures
six physiological items; respiration and pulse rates, O2
saturation, systolic blood pressure, consciousness level
or recent onset confusion, also temperature [9]. Each
parameter is given a score of 0, 1, 2, or 3, elevated values
indicate that is far away from normal values. Proper clinical
reacts were addressed for triggers that advised globally.
The following were the recommended responses for
different NEWS2 aggregate scores: a) Low risk (aggregate
score of 1-4). The ward nurse should promptly assess
patient to determine if there is a need for a change in
clinical care escalation or monitoring frequencies; b) Low
to moderate “3 in a single item” risk. Ward-based physician
must check case to address cause and decide if there is a
need for a change in clinical care escalation or monitoring
frequencies; c) Moderate risk (aggregate score of 5-6).
Ward-based or urgent nurse/physician should urgently
review patient to determine if there is a need for escalation
to critical team of care; d) Maximum risk (= 7 value). Critical
team of care should perform an emergency assessment,
often advice transfer case to a higher dependency unit,
and e) a NEWS2 > 0 i.e.,, no change, it means that the check
should be done at least twice a day.

Therapeutic Procedures

The preparation and positioning instructions for
patients were: loosen any tight or binding clothing,
particularly around the neck area, ensure comforted patient
positioning, and explain treatment clearly and concisely.

The Incentive Spirometer for Group A

The respiratory muscle training (RMT) program had the
following parameters: duration: 20 minutes per session,
intensity: clinical adjustment of training intensity based
on actual participants’ status across session time, holding
time, and repetitions, frequency: 30 per set, with each is
5-6 times [10]. The procedure for the RMT program was
as follows: a deep slow inspiration while lips fitted around
mouthpiece. Visual feedback was provided to the patient,
such as a ball rising to a preset marker, to motivate them
during the exercise. The patient was instructed to get the
planned flow at the preset amount. The patient was asked
to maintain breathing in for 2-3 seconds. These guidelines
should be followed during RMT [11].

The Breather Respiratory Muscle Trainer Device for
Group B

Utilizing a pre-session checklist can improve the
success rate of using the breather for RMT. The following
items should be included in the checklist: check the
patient’s posture, ensuring that they are in a comfortable
crook lying or sitting position, initial easiest resistances by
manipulating both dials to one, ensure the patient is using
the diaphragmatic breathing technique, as this is crucial
for the proper use of the breather, and make sure that the
patient secures lips on mouthpiece [5].

Training Procedures

Use a nasal clip during training. The optimal technique
was to take a rapid inhale, pause slightly, and then exhale
forcefully. After exhaling slowly through pursed lips, seek
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deep inspiration, even enforced for about 2-3 seconds.
Observe the patient’s stomach, rib cage, and neck muscles
during inhalation against resistance. Make sure upper
chest and shoulders are relaxed. Sustain for a bit of second.
Forced expiration along 2-3 seconds without puffing
cheeks out. The inhale settings can be adjusted from 1
easier to 6 hardest. Such expiration can be adjusted from
1-5, with 1 being the easiest and 5 being the hardest.
Complete 2 sets of 10 breaths, three sessions per day, for
2 weeks. When using the breather trainer, it is important to
consider certain precautions to ensure proper use: patients
should be informed that accepted approach only through
expanding and contracting abdomen. When inhaling,
supposed abdomen be pushed out, no extra chest
inflation or heave up/down shoulders. Patients should be
instructed regarding expiration; abdomen is supposed to
automatically deflate and relax.

Participants conducted abdominal approach even in
front of a mirror to ensure minimal expanding chest than
abdomen. Such natural respiration, ensure not to expand
chestthan abdomen as it addressed an abnormal breathing
maneuver. Following these precautions can help ensure
that the breather trainer is used properly and effectively for
RMT. The following is a protocol for using the breather for
RMT.

Train and explain to the patient how to properly use
the breather. Instruct the patient to sit upright and hold
the mouthpiece between their lips without clenching it
using their teeth to avoid tension on the jaw. Seek patient
to breathe via mouthpiece in diaphragmatic maneuver,
not through the nose. The patient should start by inhaling
forcefully for 2-3 seconds, pause, exhale forcefully for 2-3
seconds and pause again. Instruct the patient to attempt
to complete breaths in a row (inhale/exhale). If the patient
feels light-headedness, they should stop and take a break.
This is normal and expected when first beginning training.
Repeat the rhythm to complete a set. Each set was 10 times
(breathing cycle), followed by a 1-2-minute rest, then
another set conducted. Increase resistance by increasing
either/both inhale and exhale dials once 10 breaths per
set become easy. Patients may notice positive benefits
after a week of use. Aim to complete RMT sessions with
effort in the zone, which is the orange section of steps
5-7, representing 50-70 % of maximum effort. Listen for a
strong “wind” sound for inhale and exhale to indicate doing
RMT with effort in the zone. Use The Breather effort scale to
rate the patient’s effort during training sessions. The scale
ranges from 0-10, with the following categories: 0-4 —
the patient can carry on a conversation with little to no
breathlessness, indicating little benefitfrom RMT; 5-7 — the
patientisin the zone and can take partin a conversation but
breathes heavily. Speaking is limited to 1-2 sentences with
heavy breathing, and breathing is heavy and speaking in
broken sentences; 8-10 — the patient is breathing heavily,
using short words or is unable to speak, and gasping for
air. Following the given protocol, patients can effectively
utilize the breather for respiratory muscle training, leading
to potential benefits for their respiratory health.

Traditionalchestphysiotherapyinformofdiaphragmatic,
segmental costal, basal breathing, percussion and suction,
even vibration for all participants in both groups conducted
3 times/day, along double weeks.
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Deep Breathing Exercise
a. Diaphragmatic Breathing Exercise

Diaphragmatic  breathing  conducted  through
comfortable relaxed position that permit diaphragm
assisted by gravity. Semi-Fowler's with forearms relaxed
and knees bended, and place therapist’s hand on patient’s
upper abdomen, just below the xiphoid. Then ask patient
to breathe in deep slowly through nose with relaxed
shoulders via ensuring quiet patient’s upper chest, thus
patient’s abdomen slightly rise. Patient sustained relaxed,
then slow exhale through the mouth. The exercise should
be repeated three or four times, followed by a rest period.
Once the patient has developed an understanding of and
control over their breathing in various positions (such as
sitting or standing) and during activities (such as walking
or climbing stairs), they can move on to other breathing
exercises.

b. Localized Breathing Exercise

Localized breathing exercises are recommended
after the patient has developed an understanding of
diaphragmatic breathing. Targeted posterior and lateral
lower segmental breathing enhancement through costal
expansion training, which can be performed unilaterally
or bilaterally. To perform this exercise, the hooked patient
moves to a sitting position. From laterally therapist’s hands
directing patient’s lower ribs to where movement directed.
Light manual resistance should be applied to improve
patient’s awareness through deep breathing and chest
expands through flaring ribs. While, expiration, therapist
slightly squeeze patient’s rib cage in an inward and
downward in assistive manner. Later, seek this maneuver
independently using patient's own hands exerting
resistance via belt or a towel.

c. Posterior Basal Expansion

An emphasis on posterior basal expansion in combine
with deep breathing is especiallyimportantfor patients with
acquired pneumonia whom sustained in a semi-reclining
posture that often led to additional secretion at posterior
lung segments. To perform exercise, initially patient lean
forward over pillow in sitting position with hips bended.
From behind therapist’s hands be over patients’ lower
ribs then conduct as lateral costal expanding protocol.
That will help patient to improve their breathing and clear
any secretions that might have accumulated in posterior
segment of lower ribs.

Statistical Analysis

Statistical analysis through Unpaired t-test for between
groups age comparison, and Chi-squared test for gender
distribution analysis. Data normal distribution had been
checked via Shapiro-Wilk test. Variance homogeneity
analysis using Levene’s test between groups. Two-way
mixed MANOVA was conducted either within and between
groups for time and treatment effects on pH, PaCO,, PaO,,
oxygen saturation, HCO,, diaphragmatic excursion, RDOS
and NEWS2. Bonferroni corrections were performed for
later multiple comparisons. p < 0.05 was addressed as
significance level while using version 25 statistical package
for social studies (SPSS) for windows (IBM SPSS, Chicago,
IL, USA).

RESULTS

Demographics: no significant difference was revealed
(p > 0.05) in mean age values (p = 0.78), sex (p = 0.79) in
both groups (Table 1).

Table 1. Comparison demographics between both groups

Parameter GroupA GroupB Statistics p-value
Age 3526+3323503+3.12 t=028 078
(years)
Sex
Female 12 (40%) 13 (43 %)

(x*=10.06) 0.79
Male 18 (60 %) 17 (57 %)
Note: p-value — level of significance; SD — standard

deviation; t — unpaired t value; x> — Chi-squared value.

Treatment effect on pH, PaCO,, Pa0,, O, saturation,
HCO,, diaphragmatic excursion, RDOS, and NEWS2: two-
way mixed MANOVA revealed a significant of treatment
and time interaction (F =61.02, p <0.001). Also, a significant
main time effect (F =310.64, p < 0.001). As well, a significant
main treatment effect (F = 4.75, p < 0.001).

Within groups compare a significant increase in pH,
PaO,, Sa0, and diaphragmatic excursion of both groups
post treatment in compare with pretreatment (p < 0.001).
Also, a significant decrease in PaCO,, HCO,, and RDOS and
NEWS2 of both groups post treatment compared with
pretreatment (p < 0.001).

Revealed improving percentages in of pH, PaCO,, PaO,,
Sa0,, HCO,, diaphragmatic excursion, RDOS and NEWS2
of Group A were 0.68, 5.87, 6.69, 2.66, 2.92, 8.15, 1.66, and
20.83 %, respectively; while in Group B were 1.23, 22.78,
11.79, 6.1, 2.76, 36.97, 39.06, and 50.72 %, respectively
(Table 2 and Table 3).

Between group compare no significant difference
between groups at baseline of the trial (p > 0.05) was
observed. Also, a significant increase in pH, PaO,, Sa0,
and diaphragmatic excursion of Group B in compare with
Group A post treatment (p < 0.05) was recorded. As well, a
significant decrease in PaCO,, RDOS and NEWS2 of Group
B in compare with Group A post treatment (p < 0.01) was
shown. Finally, no significant difference in HCO, between
both groups post treatment (p > 0.05) was demonstrated in
Table 2 and Table 3.

DISCUSSION

This study main findings are reporting a significant
pH, PaO,, Sa0,, also diaphragmatic excursion increases
in both groups by the end of the study protocol with
improving percentage in Group B were 1.23, 11.79, 6.1,
and 36.97 %, respectively; while in Group A were 0.68,
6.69, 2.66, as well 8.15 %, respectively, which reveals
a significant difference between groups, unless HCO,
shows no significant differences. Also, PaCO,, RDOS, and
NEWS reveals significant decrease in both groups with
improvement percentage in Group B were 22.78, 39.06,
and 50.72 %, respectively while t in Group A were 12.12,
15.01, and 20.83 %, respectively.
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Table 2. Mean pre and post treatment pH, PaCO,, PaO,, O, saturation and HCO, of both groups

Group A Group B
Parameter MD p-value
Mean = SD Mean = SD

pH
Pre-treatment 7.33£0.01 7.32+0.02 0.01 0.81
Post-treatment 7.38 £0.02 7.41+0.03 -0.04 0.001
MD —-0.05 -0.09
% of change 0.68 1.23

p =0.001 p=0.001
PaCO, (mmHg)
Pre-treatment 48.43 +2.02 48.90 + 2.85 -0.47 0.46
Post-treatment 80.26 + 5.77 85.63+7.16 -5.37 0.002
MD -5.03 -9.03
% of change 6.69 11.79

p =0.001 p=0.001
PaO, (mmHg)
Pre-treatment 7523 +£7.61 76.60 £ 9.69 -1.37 0.54
Post-treatment 80.26 £5.77 85.63t7.16 -5.37 0.002
MD -244 —5.53
% of change 6.69 11.79

p =0.001 p=0.001
Sa0, (%)
Pre-treatment 91.63 +£3.37 90 +3.17 0.93 0.27
Post-treatment 94.07 £3.02 96.23 £ 2.06 -2.16 0.002
MD -244 —5.53
% of change 2.66 6.1

p =0.001 p=0.001
HCO, (mEa/L)
Pre-treatment 23.67 £1.29 1.34 +£23.90 -0.23 0.47
Post-treatment 94.36 £ 0.88 24.56 £0.81 -0.2 0.36
MD -0.69 —-0.66
% of change 2.92 2.76

p =0.001 p=0.001

Note: MD — mean difference; p-value — probability value; SD — standard deviation.
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Table 3. Mean pre and post treatment diaphragmatic excursion, RDOS and NEWS2 of both groups

Group A Group B
Parameter MD p-value
Mean = SD Mean = SD

Diaphragmatic excursion (cm)
Pre-treatment 1.84 £ 0.40 1.65+0.46 0.19 0.1
Post-treatment 1.99 +0.39 2.26+048 -0.27 0.02
MD -0.15 -0.61
% of change 8.15 36.97

p =0.001 p=0.001
RDOS
Pre-treatment 11.06 +1.72 11.70 £ 2.05 -0.64 0.42
Post-treatment 9.4 +1.27 7.13£1.40 -0.64 0.001
MD 1.66 4.57
% of change 15.01 39.06

p =0.001 p=0.001
NEWS
Pre-treatment 6.53+1.22 6.96 =+ 1.15 -0.43 0.16
Post-treatment 517111 343x1.16 1.74 0.001
MD 1.36 3.53
% of change 20.83 50.72

p =0.001 p=0.001

Note: MD — mean difference; p-value — probability value; SD — standard deviation.

Shaikh et al. [12] reported findings agreed with ours, as
they stated that Breather usage in inspiratory musculatures
training (IMT) gained Maximum Inspiratory Pressure
(Pimax) significant improvement, also 6-Minute Walk
Distance (6MWD) has ensuring remarkable inspiratory
musculatures’ improved strength reflected in Chronic
Obstructive Pulmonary Disease (COPD) participants’
functional capabilities.

In accordance with the results obtained, Al-Najjar et al.
[13] recently reported that BMI using the Breather device
after mastectomy offers clear benefits, mainly when added
to a conventional physiotherapy program, maximizing the
improvement in ventilatory function.

Parallel with our findings, Elkins & Dentice [14]
had offered an explanation for ventilatory functions
improvement based on patient’s improved breathing
pattern of breathing due to respiratory musculatures
enhanced endurance and strength, as IMT enforces both
diaphragm and accessory respiratory musculatures as
a therapeutic approach to improve overall pulmonary
function, particularly tidal volume. Elkins & Dentice
reported functional capabilities improvements based on
enhanced respiratory musculatures’ both endurance and
strength that improve pulmonary oxygen uptake thus
minimize dyspnea severity.

ARTICLES

In line with our findings, Turner et al. [15] has ensured
that IMT results in stronger respiratory musculatures, and
better training performance mainly in whom suffering
from inspiratory musculatures weakness manifested by
limited training tolerance.

Cheng et al. [16] agreed with our findings as they
reported that respiratory muscles training program
along eight weeks improved not only cognitive function,
ensured by better COPD assessment test values, modified
Medical Research Council dyspnea scale values, also male
diaphragmatic thickness, as well COPD non-obese with
mild cognitive deficits. Moreover, IMT could be addressed as
a prime component of respiratory training in combine with
expiratory one that is why whom has preserved pulmonary
function (FEV1 > 30 %) has obviously diaphragmatic
thickness fraction increase post both training for inspiratory
and expiratory components of respiratory rehabilitation.

It was found by Shaikh et al. [12] clinical trial that
therapeutic Breather permit valuable lungs training
through respiratory active components through muscular
strengthens thus facilitate appropriate, even efficient
breathing. In addition, adding IMT to routine regimes is
advised in cardiorespiratory patients in order to maximize
oxygen uptake that results in improving maximal
inspiratory pressure, ventilation and required performance.
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CONCLUSION

It could be concluded that Group B is superior and
has more beneficial effects than Group A. Breather
gained benefits on respiratory musculatures training in
acquired pneumatic patients’ hospital stays are obvious,
as well it maximized through added to conventional

BECTHUK BOCCTAHOBUTE/IbBHOM MEAULIMHDI | 2024 | 23(2)

physical therapy chest protocol mainly on diaphragmatic
functionally components, oxygenation, respiratory
distress observations and discharge from ICU for these
patients. Moreover, the Breather should be recommended
to be part of management for patients with acquired
pneumonia.
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