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ABSTRACT  

Objective: The aim of this study is to investigate the effects of 

incentive spirometry (Triflo) and oscillatory positive expiratory 

pressure therapy (use of Acapella) in addition to standard pulmonary 

physiotherapy exercises on functional capacity, dyspnea, and 

saturation levels in burn patients with inhalation injury. 

Method: A total of 24 patients hospitalized in the intensive care and 

service units of the Gaziantep City Hospital Burn Center were 

included in the study. Patients were divided into three groups using 

stratified randomization method. The first group received standard 

physiotherapy exercises in addition to medical and surgical 

treatment, the second group received incentive spirometry (Triflo) in 

addition to this standard treatment, and the third group received 

standard treatment+oscillatory positive expiratory pressure therapy 

(Acapella). All groups were followed for 4 weeks. Six-minute walk 

test (6MWT), dyspnea modified medical research council (MMRC) 

scale, and saturation values were compared for all groups before and 

after treatment. 

Results: A total of 24 patients, 22 males and 2 females, aged 19-63 

(38.66±16.77), were included in the study. When the initial and final 

week measurements of the six-minute walk test, dyspnea scale 

(MRC), and saturation values of all groups were compared, no 

difference was found (p>0.05). 

Conclusion: Oscillatory positive expiratory pressure therapy 

(Acapella Use) and incentive spirometry (Triflo) can be given in 

addition to standard physiotherapy exercises in burn patients with 

inhalation injury. These exercises are equally effective in the 

functional capacity, dyspnea, and saturation levels of burn patients 

with inhalation injury. 

Key Words: Burns, Inhalation, Exercise 

Ankle sprains frequently occur during sports and physical activities. 

According to a systematic review and meta-analysis, the prevalence 

of ankle sprains is approximately 11.88% [1]. Failure to provide 

adequate treatment for acute ankle sprains or the lack of therapy can 

result in nearly 40% of patients experiencing Chronic Ankle 

Instability (CAI) [2]. CAI is a common type of musculoskeletal 

injury associated with significant socioeconomic burdens. Factors 

such as female gender, young age, and specific sports activities are 

often linked to ankle injuries, increasing the risk of sprains. A 

considerable portion of ankle sprains require medical intervention 

and can lead to chronic ankle instability. Treatment and prevention 

methods include ice, taping, immobilization, and functional therapy. 

Elastic tapes, commonly used among taping methods, are part of the 

treatment options [3]. 

ÖZ 

Amaç: Bu çalışmanın amacı inhalasyon hasarı olan yanık hastalarında 

standart pulmoner fizyoterapi egzersizlerine ek olarak verilen insentif 

spirometre (triflo) ve osilasyonlu pozitif ekspiratuar basınç tedavisinin 

(acapella kullanımı) fonksiyonel kapasite, dispne ve satürasyon 

üzerine etkilerinin incelenmesidir. 

Yöntem: Çalışmaya Gaziantep Şehir Hastanesi Yanık Merkezi yoğun 

bakım ve servis ünitelerinde yatan toplam 24 hasta dahil edildi. 

Hastalar tabakalı randomizasyon yöntemiyle 3 gruba ayrıldı. Birinci 

gruba medikal ve cerrahi tedaviye ek olarak standart fizyoterapi 

egzersizleri, ikinci gruba bu standart tedaviye ek olarak insentif 

spirometre (triflo) ve üçüncü gruba da standart tedavi+osilasyonlu 

pozitif ekspiratuar basınç tedavisi (Akapella) verildi. Tüm gruplar 4 

hafta boyunca takip edildi. Tüm grupların tedavi öncesi ve tedavi 

sonrası olmak üzere altı dakika yürüme testi, dispne modified medical 

research council (MMRC) skalası ve satürasyon değerleri 

karşılaştırıldı. 

Bulgular: Çalışmaya yaşları 19-63(38.66±16.77) arasında değişen 22 

erkek 2 kadın toplam 24 hasta dahil edildi. Tüm grupların altı dakika 

yürüme testi, dispne skalası (MRC) ve satürasyon değerlerinin ilk ve 

son hafta ölçümleri karşılaştırıldığında bir fark olmadığı belirlendi 

(p>0.05). 

Sonuç: İnhalasyon hasarı olan yanık hastalarında standart fizyoterapi 

egzersizlerine ek olarak osilasyonlu pozitif ekspiratuar basınç tedavisi 

(acapella kullanımı) ve insentif spirometre (triflo) verilebilir. Bu 

egzersizler inhalasyon hasarı olan yanık hastalarının fonksiyonel 

kapasiteleri, dispne ve satürasyon düzeylerinde benzer derecede 

etkilidir. 

Anahtar Kelimeler: Yanıklar, İnhalasyon, Egzersiz 
 

 

 

Kinesio tape (KT) has emerged as an alternative to traditional sports 

tapes, standing out with its elastic structure. This tape can extend to 

140% of its initial length and aims to strengthen weakened muscles, 

increase fluid, and blood circulation, reduce neurological pressure, and 

alleviate muscle tension [4]. The literature contains significant 

evidence supporting the beneficial impacts of applying KT on ankle 

instability. However, uncertainties still exist about its impact on 

postural sway and balance [5-7]. In a study conducted by Simon et al. 

(2014), significant changes in strength were observed immediately 

after KT application in the experimental group. Nevertheless, there 

was no notable variance observed in the assessment carried out 72 

hours following the application. [5]. In a study by Jackson et al. (2016), 

a significant difference in balance parameters was found in the 

evaluation conducted 48 hours after KT application. It was noted that 
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INTRODUCTION 

According to the American Burn Association, inhalation injury occurs 

in one out of every three burn patients, increasing mortality rates 

tenfold [1]. Inhalation injury causes direct cellular damage, changes in 

regional blood flow and perfusion, airway obstruction, as well as local 

damage through toxin and proinflammatory cytokine release [2]. 

Inhalation injury associated with burns typically results from thermal 

injury to the face and upper respiratory tract due to inhalation of vapour 

and/or hot gases, as well as trauma from inhalation of toxic gases 

causing local and systemic chemical damage to the trachea, bronchi, 

alveoli and endothelial tissues [3,4].  

Inhalation injury is classified in two ways according to the injury site 

in the respiratory tract and injury mechanism/cause [2,5]. When 

examined in terms of injury sites, acute upper airway or supraglottic 

injury and lower airway or subglottic injury are accepted [5]. When 

analysed according to the mechanism of injury, it is defined as toxic or 

irritating injuries resulting from thermal burns, drowning or inhalation 

of various gases-chemicals [2,5].   

As a result after inhalation injury: the upper and lower airways become 

characteristically hyperemic. Blood flow in the lungs increases 4-6 

times. This increase in bronchial blood flow causes airway oedema, 

fluid exudation and the release of inflammatory mediators. The 

circulation of inflammatory mediators increases the permeability of the 

bronchial vasculature and pulmonary transvascular fluid flow [1-6].  

In recent years, respiratory characteristics of burn patients have been 

compared with healthy individuals in the literature, and new evidence 

on how inhalation injury changes these characteristics has been 

demonstrated. When the respiratory parameters of major burn patients 

were compared with healthy individuals with similar demographic and 

physical characteristics, it was found that although the mean values of 

FEV1/FEVC of burn patients were evaluated as 80%, this ratio 

decreased to 70-75% in burn patients accompanied by inhalation 

damage [7,8]. Additionally, recent research by El-Sayed Attalla et al. 

has provided further insights into the impact of inhalation injury on 

respiratory function. Their study demonstrated that inspiratory muscle 

training significantly improved respiratory muscle strength and lung 

function in burn patients with inhalation injury.  They reported marked 

increases in maximal inspiratory pressure (MIP), forced vital capacity 

(FVC), and forced expiratory volume in one second (FEV1) in patients 

who received inspiratory muscle training compared to those who did 

not.  These findings suggest that targeted respiratory interventions can 

mitigate some of the respiratory deficits associated with inhalation 

injuries in burn patients, emphasizing the importance of including such 

training in their rehabilitation protocols [9]. 

It has been reported that inhalation injury also restricts the diffusion of 

carbon monoxide in the lungs (DLco: a parameter indicating the gas 

exchange ability of the lungs in general), causes a decrease in maximal 

voluntary ventilation (MVV) and lung endurance is also adversely 

affected. This decrease in respiratory functions is thought to cause 

decreases in diaphragm movements and exercise capacities [7-10]. 

When all effects are taken into consideration, decreased respiratory 

function, increased secretion, decreased functional capacity and 

dyspnoea are frequently observed in burn patients with inhalation 

injury [7-12]. 

In the literature, the use of incentive spirometer (triflo), positive 

expiratory pressure (PEP) and vibration devices (acapella) in the field 

of physiotherapy is frequently encountered [13-17]. However, there 

are no studies in the literature in which such assistive respiratory 

devices were used in burn patients with inhalation damage. The aim of 

this study was to investigate the effects of incentive spirometer (triflo) 

and oscillatory positive expiratory pressure therapy (use of acapella) 

on functional capacity, dyspnoea and saturation in burn patients with 

inhalation injury in addition to standard physiotherapy exercises. 

 

METHOD 

Study Design and Participants 

This study was planned as a randomised controlled study. The 

randomisation model used in the study was the covariate adaptive 

randomisation model. With this randomisation model, the groups were 

divided into three [18]. Burn patients hospitalised in the Burn Centre, 

ward and intensive care unit of Gaziantep City Hospital were included 

in this study. Throughout the study, there were no dropouts due to non-

compliance with treatment protocols, and no patients were recorded to 

have experienced compliance issues during the study period. 

Inclusion Criteria: 

• Patients with a Glasgow Coma Scale score of E4M6V5, 

indicating open consciousness and cooperation (spontaneous 

eye opening: 4, obeys motor commands: 6, oriented verbal 

response: 5). 

• Patients receiving enteral nutrition. 

• Patients diagnosed with inhalation injury by the unit's burn 

specialist physician (all patients with inhalation injury were 

included without consideration of injury mechanisms). 

• Patients aged between 18 and 65 years. 

• Patients with a burn percentage of 25% or more (major burns) 

[19]. 

• Patients with stable hemodynamic values and vital signs, 

without the need for inotropic medication. 

Exclusion Criteria: 

• Patients with additional traumas (fractures, limb loss, etc.) in 

addition to the current burn trauma. 

• Patients with organ dysfunction or multiple organ failures. 

• Patients with chronic diseases such as COPD, heart failure, or 

respiratory/neurological/orthopedic diseases that may affect 

respiratory muscle strength, peripheral muscle strength, and 

respiratory function, as well as chronic conditions such as 

diabetes, cholesterol, and hypertension. 

• Patients on mechanical ventilation. 

Interventions 

All patients included in the study received the following exercise 

protocols in addition to routine medical care, medical treatments, and 

surgical treatments: 

Group 1-Standard Treatment Program: Standard physiotherapy 

exercises in addition to medical and surgical treatment (provided by 

the expert physician and nurses in the burn unit): Four sessions per 

week, lasting 30-45 minutes each, including exercises for normal joint 

movement, general respiratory exercises, bronchial hygiene 

techniques, ankle pumping exercises, in-bed isometric exercises, 

isotonic strengthening exercises, and early mobilization (from the first 

day onwards) (Table 1) [20]. 

Group 2-Standard Treatment Program+Incentive Spirometer (Triflo): 

In addition to standard treatment, patients were provided with 

education on the incentive spirometer. Respiratory exercises and the 

incentive spirometer device were practiced in 2 sets of 5 repetitions. 

Patients were instructed to control their tidal volume during breaths 

between exercises to prevent respiratory muscle fatigue and 

hyperventilation. It was encouraged to combine all respiratory 

exercises with pursed lip breathing. The use of Triflo® was defined as 

maintaining the maximum inspiratory maneuver following maximum 

expiration. Patients were taught relaxation positions, both sitting, in-

bed, and standing, particularly for application during episodes of 

increased perception of dyspnea. To enhance the effectiveness of 

coughing and facilitate the easy removal of secretions, patients were 

instructed to cough with simultaneous abdominal pressure applied over 

the abdomen during the expiratory phase following maximum 

inspiration [21]. 
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Group 3-Standard Treatment Program+Oscillatory Positive 

Expiratory Pressure Therapy (Use of Acapella): In addition to 

standard treatment, patients received oscillatory positive expiratory 

pressure therapy (Acapella). Respiratory exercises and the Acapella 

device were practiced in 2 sets of 5 repetitions. Patients were instructed 

to control their tidal volume during breaths between exercises to 

prevent respiratory muscle fatigue and hyperventilation. For proper use 

of the Acapella device, patients were instructed to ensure that the 

mouthpiece is fully sealed with the lips and pressed against the cheeks 

with the hands to prevent air leakage, and to perform a long and 

forceful expiration [16]. 

Table 1. Exercises delivered as part of standard treatment [20] 

Features Treatment properties Scope of treatment 

Duration of treatment 30–45 min 
Adjusted based on patient's 
tolerance and response. 

Number of sessions per 

week 
5 days 

Regular sessions for 

optimal recovery and 

mobility 

Mobilization 
From the first day of 

admission onwards 

Early mobilization to 

improve circulation and 
prevent muscle loss. 

Ambulation 
From the first day of 

admission onwards 

Early ambulation to 

encourage independence 
and reduce complications. 

Post-graft exercise 
Active mobilization  

after day 3 

Normal joint mobility 

(NJM) exercises for non-
graft sites for the first 3 

days. 

Breathing exercises 

Respiratory 

physiotherapy 

Breathing exercises 

based on burn size 

Bronchial hygiene 

techniques, coughing 

training 
45° optimal position 

Diaphragmatic breathing 

Exercises 
From the first day of 

admission onwards 

Active or passive NJM 
exercises depending on the 

patient's condition 

Distal joint mobility 
exercises 

In-bed isometric exercises 

for all upper and lower 
extremities 

Isotonic strengthening 

exercises 
Posture exercises 

Outcome Measures 

Patients were subjected to treatment protocols five days a week, 

starting from the day of hospitalization until the fourth week.  

Functional Capacity: Functional capacity was assessed using the 6-

minute walk test. The American Thoracic Society considers the 6-

Minute Walk Test (6MWT) as a gold standard for measuring 

functional exercise capacity. The 6MWT measures the distance an 

individual can walk on a 30 m, straight, hard surface with two 180° 

turns during a six-minute period.  The 30-meter corridor of the 

Gaziantep City Hospital Burn Center was utilized for the 6-minute 

walk test. Patients were instructed to walk as quickly as possible, 

maintaining the same pace, without running, for 6 minutes [22]. The 

distances walked at six minutes were recorded for both pre- and post-

treatment assessments.  

Dyspnea: The Modified Medical Research Council (MMRC) scale 

was employed. The dyspnea questionnaire, originally developed by a 

researcher, was modified by the British Medical Research Council.  

This questionnaire consists of a 0-4 point scale where individuals 

select the statement that describes their level of dyspnea from five 

questions related to breathlessness. Patients' saturations were assessed 

using the Adecon DK-8000S monitor device [23]. 

Ethical Approval 

The study received approval from the Non-Interventional Research 

Ethics Committee of Hasan Kalyoncu University, Faculty of Health 

Sciences, with decision number 2024/42 dated 26.03.2024. Informed 

consent forms, detailing the purpose and content of the study, were 

provided to each participant who is a citizen of the Republic of Turkey, 

and information was also provided to foreign nationals through 

interpreters. Participants who agreed to participate in the study 

confirmed their participation by signing the voluntary informed 

consent form. 

Statistical Analysis 

Statistical analyses were conducted using the Windows-based SPSS 

(Statistical Package for the Social Sciences) 22.0 statistical package 

program. A significance level of p<0.05 was considered for all 

statistics. In the research, which was conducted with three groups 

followed for 4 weeks, with 8 individuals in each group (Group 1=8 

individuals, Group 2=8 individuals, Group 3=8 individuals), the power 

of this study was found to be 85% for n=8 based on the six-minute 

walk test value (d=2.38) [24]. Descriptive analyses for numerical 

variables determined by measurement were expressed as mean and 

standard deviation (X±SD). The Kolmogorov-Smirnov test was used 

to examine the normal distribution of the parameters investigated in 

our study. The Kruskal-Wallis test was used to compare the three 

groups in the study. The Mann-Whitney U test was used for pairwise 

comparisons between groups, and the Wilcoxon test was used for 

comparisons within groups. The power of the study was calculated 

using the programme "G. Power-3.1.9.2". As a result of the analysis 

applied to 24 people, 8 in the first group, 8 in the second group and 8 

in the third group, the effect size was found to be 0.6818 at α=0.05 

level and the power of the study was calculated as 0.819. P In this case, 

the power is at an acceptable level, the number of data is sufficient 

[25]. 

RESULTS 

The study included a total of 24 patients, comprising 22 males and 2 

females, with ages ranging from 19 to 63 years. The descriptive 

characteristics of the individuals are presented in Table 2. 

Table 2. Comparison of descriptive characteristics among groups 

 
1st group 

n=8 

(X±SD) 

2nd group 

n=8 

(X±SD) 

3rd group 

n=8 

(X±SD) 

χ2 p 

Age 35.13±20.55 39.13±12.54 41.75±17.86 0.688 0.709 

Height 175.12±10.79 172.75±4.43 175.63±13.31 0.009 0.996 

Weight 75.13±16.77 75.13±13.44 84.13±23.57 0.919 0.632 

BMI  24.21±2.91 25.18±4.30 26.79±4.68 1.674 0.433 

% Burn 31.13±19.83 27.13±14.31 34.63±13.39 1.818 0.403 

1st Group: Standard Treatment Program, 2nd Group: Standard Treatment Program + 

Incentive Spirometer (Triflo), 3rd Group: Standard Treatment Program + Oscillatory 

Positive Expiratory Pressure Therapy (Acapella Usage), χ2:Kruskal-Wallis Test, 

BMI:Body Mass Index. 

When comparing the initial and final week measurements of the six-

minute walk test, dyspnea scale (MRC), and saturation values across 

all groups, no difference was observed (p>0.05) (Table 3). When 

evaluated the measurements of six-minute walk test (6MWT), 

Modified Medical Research Council (MMRC) dyspnea scale, and 

saturation levels within each group during the first and last weeks, it 

was determined that dyspnea decreased in all groups (p<0.05) (Table-

4). In the second group, where incentive spirometry (Triflo) was used 

in addition to standard treatment, it was observed that the data 

improved compared to the initial measurements (p<0.05) (Table 4). 
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Table 3. Comparison of functional capacity, dyspnea, and saturation values among groups 

Variables 

1st group 

n=8 

(X±SD) 

2nd group 

n=8 

(X±SD) 

3rd group 

n=8 

(X±SD) 

χ2 P 

6MWT_PRE 274.00±89.61 205.00±80.19 345.00±62.45 5.358 0.069 

6MWT_POST 305.00±143.53 410.38±85.88 353.75±136.27 3.014 0.222 

MRC_PRE 2.38±1.06 2.75±0.71 2.63±1.19 0.548 0.760 

MRC_POST 1.25±1.28 0.63±0.92 0.88±0.64 1.336 0.513 

SpO2_PRE 95.63±1.92 95.00±2.45 95.00±2.14 0.279 0.870 

SpO2_POST 96.00±2.93 97.13±1.13 96.25±1.28 1.447 0.485 

1st Group:Standard Treatment Program, 2nd Group:Standard Treatment Program + Incentive Spirometer (Triflo), 3rd Group:Standard Treatment Program + Oscillatory Positive 

Expiratory Pressure Therapy (Acapella Usage), 6MWT_PRE:Six-minute walk test pre-treatment, 6MWT_POST:Six-minute walk test post-treatment, MRC_PRE:Dyspnea scale pre-

treatment, MRC_POST:Dyspnea scale post-treatment, SpO2_PRE:Oxygen saturation n level pre-treatment, SpO2_POST:Oxygen saturation level post-treatment, χ2:Kruskal-Wallis test. 

Table 4. Comparison of within-group ınitial and final measurements

Variables 

1st group 

n=8 

2nd group 

n=8 

3rd group 

n=8 

Z p Z p Z p 

6MWT_POST-

6MWT_PRE 
-1.483 0.138 -2.201 0.028* -1.826 0.068 

MRC_POST- 

MRC_PRE 
-2.460 0.014* -2.588 0.010* -2.392 0.017* 

SpO2_POST- 

SpO2_PRE 
-0.702 0.483 -2.032 0.042* -1.667 0.096 

1st Group:Standard Treatment Program, 2nd Group:Standard Treatment Program + 

Incentive Spirometer (Triflo), 3rd Group:Standard Treatment Program + Oscillatory 

Positive Expiratory Pressure Therapy (Acapella Usage), 6MWT_PRE:Six-minute walk test 

pre-treatment, 6MWT_POST:Six-minute walk test post-treatment, MRC_PRE:Dyspnea 

scale pre-treatment, MRC_POST:Dyspnea scale post-treatment, SpO2_PRE:Oxygen 

saturation n level pre-treatment, SpO2_POST:Oxygen saturation level post-treatment, Z: 
Wilcoxon Signed Ranks Test 

DISCUSSION 

In burn patients with inhalation injuries, standard physiotherapy 

exercises and incentive spirometry (triflo) and oscillatory positive 

expiratory pressure treatments (acapella) given in addition to these 

exercises have healing effects on functional capacity, dyspnea and 

saturation parameters. These three treatment protocols show similar 

improvements in functional capacity, dyspnea severity and oxygen 

saturation levels in patients. According to the results obtained, in burn 

patients, standard physiotherapy exercises and incentive spirometry 

(triflo) and oscillatory positive expiratory pressure treatments 

(acapella) given in addition to these exercises can be evaluated as 

effective treatment options in the rehabilitation of burn patients. We 

believe that physiotherapists working in this field can prefer all three 

protocols depending on the compliance of the patients. 

In a study conducted in 2018, the effectiveness of breathing exercises 

and incentive spirometry was compared. Malik et al. reported that both 

treatments were equally effective in improving blood gas levels in burn 

patients with inhalation injury [26].   Abazarnejad et al. 2022, it was 

emphasised that improving respiratory muscle strength could be an 

effective method in the treatment of burn patients [27].  In another 

study conducted by Malik et al., it was reported that breathing 

exercises were more effective in reducing the risk of pneumonia in 

burn patients with second-degree inhalation damage than exercises 

performed with an incentive spirometer [28]. In our study, it was 

observed that exercises performed with an incentive spirometer given 

in addition to standard physiotherapy exercises were similarly 

effective. Despite this similar effect, we believe that improvement in 

functional capacity, dyspnoea and saturation levels may be faster in the 

group using an incentive spirometer. However, the 4-week follow-up 

period may not have been sufficient to draw definitive 

conclusions.Since there are no studies investigating the effects of 

different exercise protocols on functional capacity, dyspnoea and 

oxygen saturation levels in burn patients with inhalation injury, we 

believe that our study will contribute to the literature in this 

respect.Further research is needed to investigate the long-term effects 

of different exercise protocols on functional capacity, dyspnea, and 

oxygen saturation levels in burn patients with inhalation injury.  

In a review investigating the effects of incentive spirometry in patients 

undergoing coronary artery bypass surgery, it was reported that 

exercises performed with an incentive spirometer had more favourable 

effects on oxygenation and haemodynamic values [29]. In another 

study conducted in 2021, it was observed that incentive spirometer 

exercises given in the preoperative period prevented post-operative 

complications in patients who were decided to undergo coronary artery 

bypass surgery [30]. In the literature, it has been reported that exercises 

performed with an incentive spirometer in patients with chronic lung 

disease (such as cystic fibrosis, chronic obstructive pulmonary disease) 

may be more effective in improving lung capacity than standard 

physiotherapy programme [31,32]. While incentive spirometry is more 

effective than standard physiotherapy in chronic lung diseases after 

cardiovascular surgery, the fact that this effect was not observed in 

burn patients with inhalation damage in our study suggests that the 

mechanisms of the pulmonary system may be different in both disease 

groups. Studies investigating these mechanisms may contribute more 

to the literature.  

In a study conducted in 2020, it was stated that the use of vibrating 

devices with oscillation effect such as a cappella in chronic obstructive 

pulmonary disease (COPD) patients and/or chronic bronchitis patients 

is important in the clinical care of patients and may reduce the 

frequency of exacerbations [33].  In a review published in 2023, it was 

emphasised that a cappella application given in addition to standard 

physiotherapy exercises was effective in improving the clinical status 

of COPD patients and reducing secretion [34]. In our study, 

improvement in functional capacity, dyspnoea and saturation 

parameters were similar in the three groups. In patients with inhalation 

injury, only standard physiotherapy exercises may be sufficient. The 

levels of inhalation injury were not examined in the burn patients 

included in our study. Patients with all degrees of inhalation injury 

were included in the study. In addition, the secretions of the patients 

were not evaluated in isolation. This aspect of our study can be 

considered as a limitation. Studies with a larger number of patients, 

including patients with certain degrees of inhalation damage (first 

and/or second degree) may provide clearer evidence of the effects of 

incentive spirometry and acapella on these patients. Studies in this 

direction will contribute more to the literature. 

Limitations  

The study had a short follow-up period, limiting the ability to assess 

long-term recovery and treatment outcomes comprehensively. Short-

term follow-up may not capture how treatment outcomes evolve over 

time. Conducting the study at a single center may not reflect potential 

variations in treatment outcomes that could be observed across 

different healthcare settings. Generalizability of the findings may be 

limited as the patient population at a single center may not represent 

patients from other centers. 
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CONCLUSION  

This study is one of the first to compare the effectiveness of incentive 

spirometry (Triflo) and oscillatory positive expiratory pressure 

(OPEP) treatments in burn patients with inhalation injuries. This 

innovative approach may provide significant contributions to the 

literature. The results of the study may help standardize incentive 

spirometry and OPEP treatments in the treatment of inhalation injuries 

in burn patients. Standardization of these treatments may contribute to 

the development of more effective and safe treatment approaches in 

clinical practice. In particular, in addition to standard pulmonary 

physiotherapy exercises, oscillatory positive expiratory pressure 

therapy (acapella use) and incentive spirometry (triflo) can be given to 

burn patients with inhalation injuries. These exercises are similarly 

effective on functional capacity, dyspnea, and saturation levels in burn 

patients with inhalation injuries. Clinicians working in this field can 

use all 3 exercise protocols. 
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