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Abstract 
Introduction: The assessment of patient satisfaction with the received physical therapy (PT) 
is a necessary part of PT system analysis. The purpose of the study was to investigate the 
effect of incentive spirometry on pulmonary function recovery and the level of satisfaction 
with PT in patients undergoing cardiac surgery. 
Methods: 70 patients of both sexes were randomly divided into сontrol group (CG) and 
training group (TG). Both groups received standardized PT (early mobilization, therapeutic 
exercises, coughing). TG patients also used Tri-Ball breathing exerciser (flow-oriented 
incentive spirometry). Outcome Measures: the indicators of  pulmonary function and 
satisfaction with PT results on the 7th postoperative day. 
Results: Pulmonary function results were statistically the same in CG and TG both before the 
surgery and on the seventh postoperative day. According to the results of the assessment of 
patient satisfaction with PT, none of the groups showed advantages in any of the seventeen 
items. Both groups of patients showed high scores in all items of PT satisfaction 
questionnaire. The overall score had no statistical difference in the groups as well: 82.5 (79; 
85) points in CG and 80.5 (74.75; 85) points in TG (p=0.315) out of a maximum of 85 points. 
Conclusions: The investigation of pulmonary function and patient satisfaction with the 
received physical therapy did not confirm the effect of flow-oriented incentive spirometry 
included in the physical therapy program on the level of satisfaction and pulmonary function 
test results. 
 
Keywords: physical therapy, pulmonary rehabilitation, respiratory system, therapeutic 
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Introduction 

Physical therapy of cardiac and cardiac surgery patients remains an important healthcare 

sphere owing to the prevalence of cardiac pathology, its complications and comorbidity [1-3]. 

Decreased oxygenation [4], pulmonary function [5], respiratory muscle strength [4, 6, 7], as 

well as radiological changes such as atelectasis [8, 9] are typical postoperative changes 

among cardiac surgery (CS) patients. Therefore, physical therapy (PT) is routinely offered to 

the patients followingCS.PT of cardiac surgery patients includes early mobilization, thoracic, 

upper and lower extremities range of motion exercises, chest physiotherapy (breathing 

exercises, chest wall vibrations, percussions, coughing/huffing techniques, positioning, lying 

on side, postural drainage) and relaxation techniques [10-13]. 

Most surveys focused on PT of cardiac surgery patients study the ways to improve restoration 

of their pulmonary function [4, 14], functional capacity [4,15], respiratory muscle strength [4, 

16], dynamic of intensive care unit (ICU) and hospital length of stay [7, 14], as well as 

elimination of postoperative pulmonary complications [1, 8, 9] with the help of additional 

interventions within standardized PT program. 

However, the assessment of patient satisfaction (PS) with the received PT is currently a 

necessary part of physical therapy system analysis at any institution. The level of PS has 

become an important indicator of service quality in patient-centred health care systems [17-

20].The growing interest in measuring PS is in line with market relations in the sphere of 

health care, and competition [21, 22], which are the factors promoting service quality 

improvement. Besides, satisfied patients are more likely to seek for additional services and 

recommend the hospital to their friends [22]. 

Therefore, the assessment of satisfaction of cardiac surgery patients with the received PT is a 

relevant subject of research. Besides, studying the effect of additional PT interventions within 

standardized programs on satisfaction indicators is necessary because it can happen that PS 

will improve, with pulmonary function or functional capacity, for example, having no 

statistical changes due to additional intervention. 

For instance, deep breathing exercise, incentive spirometry [23-26], inspiratory resistance-

positive expiratory pressure [27] were reported to have no impact on pulmonary function 

recovery and frequency of complications. However, the investigation of physical therapists 

practical activity confirms high level of implemented approaches in pulmonary PT, which 

have an unconfirmed or refuted beneficial effect in PT of cardiac surgery patients [12]. 

Therefore, the study of other criteria that may be improved with the help of additional 
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respiratory PT is relevant and may help to substantiate the fact that physical therapists use 

respiratory PT with unconfirmed efficacy. In particular, such criteria include the level of 

satisfaction with PT, anxiety or indicators of therapeutic alliance formation. 

Surveys of physical therapists found that incentive spirometry is widely used in practice [12, 

28, 29]. One of the studies stated that this is caused by the fact that patients like to exercise 

with the breathing exerciser [30]. Therefore, we decided to analyze two aspects: 1 - 

pulmonary function test to supplement and confirm the consistency of obtained results with 

the results of the previous research; 2 - the role of additional respiratory PT in patient 

satisfaction. 

The purpose of the study was to investigate the effect of incentive spirometry on 

pulmonaryfunction recovery and the level of satisfaction with PT in patients undergoing 

cardiac surgery. 

 
Materials and methods 

 
The study included 70 patients of both sexes, who were submitted to undergoing CS. All 

procedures were performed by median sternotomy on cardiopulmonary bypass with 

cardioplegic arrest. The exclusion criteria were: patients with unstable angina pectoris at the 

moment of selection or during the program, congestive decompensated heart failure, lack of 

intellectual capacity, complex ventricular and uncontrolled arrhythmia, uncontrolled high 

blood pressure, cerebrovascular accident, artificial lung ventilation less than 24-hour. 

The patients were randomly divided (at 1:1 ratio; envelope method) into сontrol group (CG) 

and training group (TG).The study protocol was approved by the institutional review board 

and the local medical ethics committee (Ethics Committee approval - рrotocol No 1 of 

21.01.2020). All patients were informed about the study protocol and gave written informed 

consent. 

Both groups received standardized PT (early mobilization; therapeutic exercises; coughing). 

Before the surgery, the patients were briefly consulted by a physical therapist on the aims and 

content of PT and activation algorithm after the surgery. The postoperative protocol of PT 

called for the following practice of patient’s early mobilization: sitting on the bed with the 

legs dangling on the 1 postoperative day (POD); standing (getting up with the help and under 

the control of a physical therapist, holding on a medical movable walker; agreed with an 

anesthesiologist) and on-the-spot walking if feasible on the 1-2 POD; on-the-spot walking, 

walking within the ward on the 2 POD; walking in the hospital corridor on the 3 POD; 

walking up and down the stairs on the 4-5 PODs. Besides, all patients performed therapeutic 
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exercises with a physical therapist and therapeutic walking under the control of a physical 

therapist. Sessions (about 20 minutes each) with a physical therapist were conducted 2 times a 

day on the 1 and 2 PODs, 1-2 times on the 3 POD, 1 time starting from the 4 POD. In case of 

a necessity (patient's condition, the need for motivation), physical therapist could increase the 

number and the length of the sessions. PT was conducted by two physical therapists in equal 

amount in both groups. Each physical therapist was assigned to each group in turn. 

The groups differed in respiratory therapy: TG patients additionally performed respiratory 

exercises with a Tri-Ballbreathing exerciser(at least three repetitions of 10 strong, full and 

rapid inhalations through the breathing exerciser at the sessions with a physical therapist, as 

well as received recommendations to perform 3 sets with 10 repetitions every hour to lift all 

three balls of the breathing exerciser(600, 900 and 1200 cc/sec) with each inhalation. All 

participants in TG recorded their daily inspiratory muscle workout in the diaries.If a 

participantwasnotabletoliftallthreeballsthiswasnotconsidered a treatmentfailure, since 

selecting participants on this basis would contribute to the concentration of patients with 

better scores in TG. At the same time, such selection would be impossible in CG. 

TG patients were asked to start from a lower lung volume before starting the forceful 

inahaltion. Training with breathing exerciser started from the1 POD. During the 1 and 2 

PODs the exercises performed every hour were supervised by medical staff, afterwards the 

patient recorded independently performed exercises in the diary. 

Demographic variables, clinical history, the results of pulmonary function test were recorded 

on entry to the trial. Both groups were submitted to pulmonary function test (PFT) before the 

surgery and on the 7 POD. The patients performed at least 3 PFT attempts using Spirodoc 

MIR spirograph and Winspiro PRO software. Individual rates were calculated automatically 

according to Knudson/ European Respiratory Society. The personal performimg the 

spirometry was blinded regarding participants group allocation. 

Satisfaction was assessed with the help of an adapted version of the survey questionnaire, 

developed and validated by Monnin and Perneger [31] and endorsed by the American 

Physical Therapy Association. The adapted version of the questionnaire was presented in 

other studies [32] and corresponded to the conditions (inpatients PT) and objectives of the 

current study. The questionnaire consisted of 17 questions with 10 questions pertaining to the 

treatment process (including interpersonal factors), 2 questions pertaining to logistics, 2 

questions pertaining to organizational factors, and the remaining 3 were general questions 

[32].Patients filled in the questionnaire independently on the 7 POD without seeking for the 

assistance of consultants, which was available if needed. The answers were distributed on a 
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Likert scale from 1 to 5 points: "strongly agree" – 5 points, "agree" – 4 points, "uncertain" – 3 

points, "disagree" – 2 points, "strongly disagree" – 1 point. 

Statistical analysis. The materials of the research were processed in IBM SPSS 21 program of 

statistical analysis. Mathematical processing of numerical data was fulfilled with the help of 

variation statistics. The analysis of quantitative indicators distribution’s correspondence to the 

law of normal distribution was checked by Shapiro-Wilk test (W). Mean value and root-

mean-square deviation (х"±S) were calculated for the results of indicators that corresponded to 

the law of normal distribution.Median value (Me) and upper and lower quartiles (25%; 75%) 

were calculated for the indicators with a non-normal distribution. Student's t-test (for 

independent groups) was used to measure the significance of the difference, provided there 

was a normal distribution of study results; Mann-Whitney U test (for independent groups) and 

χ2 criterion were used provided the indicators had a distribution other than normal. 

Power analysis and measuring sample size (n) were conducted according to forced vital 

capacity indicator with the following values: α = 0.05, β = 0.1, clinically significant 

improvement - 12% (similar to clinically significant improvement offorced vital capacity of 

the lungs with bronchodilator response [33]), standard deviation - 12% [34] and 15%. 

Consequently, the calculated n comprised 21 and 32.8, which is consistent with the studied 

samples. 

 
Results 

 
CG included 27 males and 7 females, and TG included 21 males and 15 females (p=0.058). 

Significant differences in anthropometric data, NYHA functional class, time indicators of the 

operation were not found (Tab. 1). Besides, the results of the pulmonary function test had no 

statistical difference in the groups both before the operation and on the seventh POD. None of 

the patients had significant pulmonary complications aggravating the process of postoperative 

recovery. Thus, the level of PS with the received PT may be the criterion that will justify the 

efficacy of additional pulmonary PT performed with the help of Tri-Ball breathing exerciser. 

 
Tab. 1. The main characteristics of the samples 

Indicators CG (n=34) TG (n=36) р 
Age, years 62.5 (53; 68.5) 64 (55.3; 70) 0.427* 
Body weight, kg 83.00±13.85 81.74±15.71 0.723# 
Body length, cm 170.47±9.24 167.28±9.53 0.160# 
Body mass index, kg/m2 28.51±3.94 29.22±5.10 0.520# 
EF, % 55(47.8; 58.5) 54.5(47; 60) 0.958* 
AH, degree 2 (0; 3) 2 (2; 3) 0.234* 
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NYHA, class 3 (2; 3) 3 (2; 3) 0.680* 
AVL duration, hour 7 (6; 9,5) 8 (6; 11) 0.181* 
Operation duration, min. 368(327;420) 337(285;428) 0.312* 
CPB duration, min. 171.85±55.89 186.31±57.37 0.290# 

B
ef

or
e 

op
er

at
io

n 
VC, % predicted 102.32±15.98 105.33±14.05 0.405# 
FVC, % predicted 100.71±14.94 102.14±14.93 0.689# 
FEV1/ VC, % 77.22±9.65 76.43±8.11 0.709# 
PEF, % predicted 96.24±13.90 98.61±18.83 0.552# 
PIF, % predicted 69.06±18.93 69.64±21.85 0.906# 

O
n 

th
e 

 
7 

PO
D

 

VC, % predicted 75.56±15.25 75.89±16.27 0.931# 
FVC, % predicted 74.35±15.38 73.92±17.51 0.912# 
FEV1/ VC, % 79.35±8.39 79.35±8.65 1.000# 
PEF, % predicted 78.41±18.24 81.42±20.43 0.519# 
PIF, % predicted 57.00±14.80 57.69±18.20 0.862# 

Note: EF - ejection fraction; AH – arterial hypertension; AVL - artificial lung ventilation; CPB - 
cardiopulmonary bypass; VC - vital capacity; FVC – forced vital capacity; FEV1/ VC -Tiffeneau index; PEF - 
peak expiratory flow; PIF - peak inspiratory flow; POD – postoperative day; # - Student's t-test; * - Mann-
Whitney U-test. 
 
 
 

Comparison of the questionnaire results did not confirm statistical advantages of any of the 

groups in any questionnaire item (Tab. 2). All questionnaire items had high scores, as the vast 

majority or all the patients chose "strongly agree" or "agree" answers, which corresponded to 

the maximum scores. "Uncertain" answer was chosen very rarely (usually by one respondent 

out of all) and only in seven items. 

 
Tab. 2. Assessment results of satisfaction with PT 

Items Groups 

Answers, % 

р (χ2 
criterion) 

St
ro

ng
ly

 
A

gr
ee

 

A
gr

ee
 

U
nc

er
ta

in
 

1 Physiotherapists were good about explaining 
the reason for my physiotherapy 

CG 91.2 8.8 - 0.204 TG 80.6 19.4 - 
2 I think the physiotherapist had materials and 

equipment needed to complete my care 
CG 64.7 35.3 - 0.518 TG 69.4 27.8 2.8 

3 Physiotherapists always made me feel their 
diagnosis was correct 

CG 64.7 35.3 - 0.178 TG 47.2 47.2 5.6 
4 The physiotherapists were thorough in 

treating and examining me 
CG 88.2 11.8 - 0.155 TG 75 25 - 

5 I had easy access to the physiotherapists I 
needed regarding feedback on my 
physiotherapy procedures 

CG 52.9 47.1 - 
0.520 TG 58.3 38.9 2.8 

6 I didn’t have to wait for a long period before 
being attended to by the physiotherapists 

CG 76.5 23.5  0.167 TG 61.1 38.9 - 
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after I was referred to them 
7 My physiotherapists treated me in a very 

friendly and courteous manner 
CG 94.1 5.9 - 0.090 TG 80.6 19.4 - 

8 Those who provided my physiotherapy care 
always took their time when they treated me 

CG 73.5 26.5 - 0.181 TG 58.3 41.7 - 
9 The physiotherapists always acknowledged 

what I told them 
CG 88.2 11.8 - 0.137 TG 69.4 27.8 2.8 

10 I had no doubts about the ability of the 
physiotherapists who treated me 

CG 73.5 26.5 - 0.385 TG 63.9 36.1 - 
11 I felt confident that I was receiving the 

physiotherapy I need without being setback 
financially 

CG 85.3 14.7 - 
0.104 TG 63.9 33.3 2.8 

12 I was very satisfied with the physiotherapy 
care I received 

CG 79.4 20.6  0.196 TG 61.1 36.1 2.8 
13 The physiotherapists who treated me gave 

me respect 
CG 91.2 8.8 - 0.124 TG 77.8 22.2 - 

14 During my physiotherapy I was allowed to 
say everything that I thought was important 

CG 88.2 11.8 - 0.094 TG 72.2 27.8 - 
15 The physiotherapists who treated me had a 

genuine interest in me as a person 
CG 79.4 20.6 - 0.058 TG 58.3 41.7 - 

16 I was fully compliant with the physiotherapy 
treatment I received 

CG 70.6 26.5 2.9 0.266 TG 58.3 41.7 - 
17 Due to my level of satisfaction my 

compliance to the physiotherapy came 
naturally 

CG 79.4 20.6 - 
0.231 TG 66.7 33.3 - 

 
 
The total score had no statistical difference in the groups as well: 82.5 (79; 85) points in CG 

and 80.5 (74.75; 85) points in TG (p=0.315). 

Among the considered questionnaire items, the highest scores were in the first (explaining the 

reason for PT), seventh (friendliness and courtesy of physical therapists) and thirteenth 

(respect from physical therapists) items, whereas the lowest scores were in the fifth (access to 

the necessary physical therapists regarding feedback on patients’ PT procedures), second 

(availability of materials and equipment needed to complete the care) and third (making 

patients feel their diagnosis was correct) items. However, even the items with the lowest 

scores had the result very close to the maximum. 

 
Discussion 

Both groups of patients showed high scores among all items of PT satisfaction questionnaire. 

Most patients "strongly agreed" or "agreed" with the questionnaire statements, whereas just a 

few of them chose "uncertain" answer and no one chose "disagree" or "strongly disagree" 

options. 
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Statistical analysis did not confirm the effect of the additional use of a breathing exerciser 

within PT program on PS. Thus, PS is probably based on the quality of physical therapist's 

work, his/her communication skills and the ability to connect to patients. Taking into account 

that the maximum theoretical satisfaction score is 85 points and the minimum score is 17 

points (with "strongly disagree" answers in all items), it must be noted that mean value of the 

total score comprised 94.7% out of the maximum score in CG, and 91.2% in TG. 

According to our data, this study is one of the few that properly assessed satisfaction with PT 

among inpatient cardiac surgery patients, and the only one that analyzed the effect of 

additional flow-oriented incentive spirometry within the standardized inpatient PT protocol on 

PS. At the same time, according to one of the studies, preoperative іnspiratory muscle training 

were highly scored by the patients on 10-point satisfaction and motivation scales (8.1 (0.6) 

and 8.4 (0.9), respectively) [8]. 

The comparison of the effect of a high and low frequency exercise therapy program on the 

level of satisfaction with PT of the patients after CABG was presented in the study of van der 

Peijl I.D. et al.[35]. The researchers confirmed the advantages of high frequency group 

patients in treatment variables (for 4 of 6 questions), information (for 3 of 4 questions), 

empathy (p<0.05 for 2 of 6 questions) and the total score of the program (8.3 vs. 7.6 points on 

a 10-point scale). At the same time, 79% of patients from the low frequency group wanted to 

receive PT on weekends, and 61% from the high frequency group, on the contrary, wanted to 

have less PT on the weekend. Besides, there are attempts to assess the experience of patients 

in PT in the sphere of cardiac surgery. 

For example, one of the studies reported that only 16.7% had contact with the physiotherapist 

before surgery; only 2.9% of patients reported having received educational guidelines about 

the postoperative period. However, 56.8% rated the PT as good and 100% of patients reported 

believing that physiotherapy could improve their health status [36].One of the studies 

confirmed better satisfaction with medical services in patients who received PT after CABG 

[37].Some studies confirmed beneficial effect of massage therapy on satisfaction of cardiac 

surgery patients, as well as on pain, anxiety, muscular tension and relaxation, measured on 

visual analog scales [38, 39].On the other hand, our study supplemented the available data on 

the quality of PT and the level of PS. In particular, preceding studies investigated this aspect 

in patients with musculoskeletal disorders [40, 41]. 

In general, the studies confirm high satisfaction of patients having musculoskeletal disorders 

with outpatient PT programs in Europe and North America [40, 41].At the same time, the 

authors of a systematic review noted that interpersonal attributes of the therapist and the 
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process of PT are key determinants of PS. An unexpected finding was that treatment outcome 

was infrequently and inconsistently associated with PS. Physical therapists can enhance the 

quality of patient-centered care by understanding and optimizing these determinants of PS 

[41]. This statement is partially consistent with our results, though investigation of the effect 

of pulmonary function recovery level on PT satisfaction requires additional analysis. 

Besides, one of the factors affecting the level of PSare age [42, 43] and specificities of the 

attitude to the disease [40].It was found that older clients tended to rate accessibility of РТ 

services more positively and were more likely to agree that their physical therapist had helped 

them to understand and manage their health condition better. The findings suggest that age 

group may be correlated with satisfaction with access to services, but is not related to 

satisfaction with health-related outcomes [42].Furthermore, there is a significant impact of 

tangibles, reliability, responsiveness, assurance and empathy on satisfaction of РТ [43]. 

 

Study limitations 

The weakness of the study is that the questions included in th equestionnaire are mainly 

focused on the physical therapist. Therefore, to assess more distinctand specific impact of 

additional respiratory physical therapy, attention should be paid to questionnaire items No 2 

(availability of the necessary equipment), No 4 (thoroughness of treatment) and No 10 (ability 

of the physiotherapists, since lack of respiratory exercises could in fluence patient’s 

assessment). To assess the impact on overall satisfaction, attention should be paid to items No 

12, No17 and the overall score. 

 

Conclusion 

Indicators of PFT and PS with physical therapy were statistically the same in both groups. All 

satisfaction questionnaire items had high scores. The total score was very close to the 

maximum level and had no statistical difference in the groups. Thus, the study did not 

confirm the effect of flow-oriented incentive spirometry included in the physical therapy 

program on the level of satisfaction. 
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