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SUMMARY

Introduction/Objective Physical therapy aims to improve airway clearance, breathing, and enhance gas
exchange. It is widely used as an additional therapy in children with pneumonia. The aim of this study
was to assess the effects of complications and comorbidities on physical therapy duration in children
with pneumonia.

Methods We conducted a retrospective descriptive study including 40 children with pneumonia admit-
ted to a tertiary children’s hospital. Study participants were divided into two groups — a group with and
without complications and a group with and without comorbidities. All children received physical therapy
one time daily five days a week plus standard treatment for pneumonia. Physical therapy procedures
that were applied were chest physical therapy and kinesiotherapy.

Results Chest physical therapy (p < 0.001) and kinesiotherapy (p = 0.024) were applied significantly
longer in the group with complications versus those without complications. Chest physical therapy was
applied significantly longer in the group with comorbidities versus the group without comorbidities
(p < 0.001), while there was no difference regarding duration of kinesiotherapy in the group with and
without comorbidities (p = 0.239).

Conclusion Our results show that the presence of complications and/or comorbidities significantly

prolongs the duration of chest physical therapy in children with pneumonia.
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INTRODUCTION

Community-acquired pneumonia is an acute
disease caused by an infection of the lung pa-
renchyma acquired outside of a hospital setting
[1]. Childhood pneumonia is still a significant
clinical and public health problem and one of
the leading causes of morbidity in children [2,
3]. Physical therapy is widely used as additional
therapy in children with pneumonia. Currently
in clinical practice different physical therapy
techniques are available that aim to improve
evacuation of inflammatory exudates and tra-
cheobronchial secretions, remove airway ob-
struction, decrease airway resistance, improve
gas exchange, and reverse pathological progres-
sion [4, 5]. However, strong scientific evidence
is missing to support those beneficial effects
in children with pneumonia and lack of data
showing that physical therapy may contribute
to patients’ recovery. Authors of systematic re-
view have concluded that there was insufficient
evidence to make a clear recommendation for
clinical practice and consequently reject or ac-
cept chest physical therapy as a standard treat-
ment option in children with pneumonia [6].
However, to our knowledge, there are no stud-
ies investigating the effects of complications

and comorbidities on physical therapy dura-
tion in this population. Therefore, the primary
aim of this study was to assess the effects of
complications and comorbidities on physical
therapy duration in children with pneumonia.
Additionally, we wanted to evaluate treatment
outcome in study group regarding presence of
complications and comorbidities.

METHODS

The study was based on a sample of 40 children
(22 male and 18 female, mean age 34.5 + 18.5
months, range 1 month to 10 years) hospital-
ized due to pneumonia. Pneumonia was de-
fined as the presence of fever, acute respiratory
symptoms (cough, tachypnoea, difficult breath-
ing) or both, plus presence of new infiltrate on
chest radiography or consolidation not attribut-
able to some other etiology [7]. Exclusion cri-
teria were severe concomitant disease (chronic
pulmonary disease, cerebral palsy, immune
deficiency), hemodynamic instability, chest
drain, bone fragility or rib fractures [4]. The
study was approved by the Ethics Committee of
the University Children’s Hospital in Belgrade
(number 017 16/53).
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Table 1. Duration of physical therapy procedures with regard to the presence of complications and pleural effusion
Tested parameters Group with compl.|cat|ons/ Group without compllcatlons/ p
pleural effusion pleural effusion
L Chest physical therapy (MV + SD), days 11.82+5.71 439+ 1.64 <0.001*
Complications —
Kinesiotherapy (MV + SD), days 10.13+6.26 4+255 0.024*
. Chest physical therapy (MV + SD), days 10.83 +5.71 6.14+5.6 < 0.001%**
Pleural effusion ———
Kinesiotherapy (MV * SD), days 8.91+5.49 84+7.11 0.428*
MV - mean value; SD - standard deviation;
*Student’s t-test;
**Mann-Whitney U test
Table 2. Duration of physical therapy procedures with regard to the presence of comorbidities
Tested parameters Group with comorbidities | Group without comorbidities p
. Chest physical therapy (MV + SD), days 11.4+6.1 6.27 +4.51 <0.001*
Comorbidities —
Kinesiotherapy (MV + SD), days 9.7 +6.18 7.73+6.26 0.239%*
MV - mean value; SD - standard deviation;
*Mann-Whitney U test;
**Students t-test
Table 3. Duration of physical therapy procedures with regard to the presence of complications and comorbidities
Group with complications and | Group without complications
Fesiiss] el ey comorbidities and comorbidities P
Complications Chest physical therapy (MV + SD), days 12.63+£6.21 419+1.5 <0.001*
and comorbidities | Kinesiotherapy (MV + SD), days 10.75 + 6.41 3+1.73 0.038*

Out of 40 children with pneumonia, 17 had compli-
cations. The most common complications were pleural
effusion in 12 children, empyema in three children, and
necrotizing pneumonia in two children. Among 40 chil-
dren with pneumonia, comorbidities were present in 10
children. Five children had congenital heart defects, two
had repaired esophageal atresia with tracheoesophageal
fistula, and one child had epilepsy, celiac disease, and
Hirschsprung disease.

All the children received physical therapy one time
daily with standard treatment for pneumonia (antibiotic
therapy, fluid therapy, and oxygen, if needed, administered
by the attending pediatrician) until discharge. Regarding
physical therapy procedures, two modes were evaluated:
chest physical therapy and kinesiotherapy. Each session of
physical therapy was about 30 minutes and consisted of
postural drainage, thoracic squeezing, chest percussion,
vibration, cough stimulation, aspiration of secretions
(if needed), and kinesiotherapy [4, 8]. The positions for
postural drainage were directed by the chest radiograph
to provide more effective drainage of secretions and exu-
dates from the most affected areas [4, 8]. The decision to
discharge from hospital was made by the attending pe-
diatrician. Regarding treatment outcome two categories
were assessed: discharge and prolonged hospitalization.
Prolonged hospitalizations in this study were defined as
those lasting 14 days or longer.

Statistical analysis

Results were presented as whole numbers (N) and percent-
ages (%), while continuous values were presented as mean
values (MV) with standard deviation (SD). Student’s t-test
and Mann-Whitney U test were used to compare continu-
ous variables depending on the normality of distribution,
and x* test or Fishers exact test were used for categorical
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variables. Spearman rank correlation was used to measure
the degree of association between the presence and num-
ber of complications or comorbidities and the duration of
physical therapy. A value of p < 0.05 was considered to be
statistically significant.

RESULTS

In the group of children with complications, chest physical
therapy (p < 0.001) and kinesiotherapy (p = 0.024) were
applied significantly longer compared to children without
complications (Table 1). Moreover, it was shown that chest
physical therapy was applied significantly longer in the
group of children with pleural effusion compared to children
without pleural effusion (p < 0.001), whereas there was no
difference regarding the duration of kinesiotherapy in chil-
dren with and without pleural effusion (p = 0.428) (Table 1).

In the group of children with comorbidities, chest physical
therapy was applied significantly longer compared to chil-
dren without comorbidities (p < 0.001) while there was no
difference regarding the duration of kinesiotherapy in chil-
dren with and without comorbidities (p = 0.239) (Table 2).

In addition, when we analyzed patients who had co-
morbidities and complications, we noticed that in those
children both chest physical therapy (p < 0.001) and ki-
nesiotherapy (p = 0.038) were applied significantly longer
compared to children without comorbidities and complica-
tions (Table 3).

There was a statistically significant correlation be-
tween the presence and number of complications and the
duration of chest physical therapy (p < 0.001) as well as
with the duration of kinesiotherapy (p < 0.001) (Table 4).
Furthermore, there was statistically significant correlation
between the presence and number of comorbidities and
the duration of chest physical therapy (p < 0.001), while
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Table 4. Correlations between the duration of physical therapy modes and the

presence and number of complications and comorbidities

results of those studies are controversial. A ran-
domized trial from Brazil found that chest phys-

Duration of ical therapy as supplementary to standard treat-
TS R RS physical therapy ment did not hasten the clinical resolution of
r p . .1 . .
children hospitalized with acute pneumonia and
i 0.827 0.001 . .
CP:ﬁ;;rlwichtailggsnumber of E,heSt. p:;]yS'cal therapy 0673 < 0001 that physical therapy may prolong duration of
inesiotherapy . <0. . . .
coughing and rhonchi [9]. Another randomized
Presence and number of Chest physical therapy | 0.522 | <0.001 ghing K (9]
comorbidities Kinesiotherapy 0274 | 0229 study from Brazil demonstrated that the chest
Presence and number of Chest physical therapy | 0.781 | <0.001 p}}lll)lfswall;[her?.pl}.l hgd nl(')l beneﬁaé’l effect's 13
complications and comorbidities | Kinesiotherapy 0746 | 0008 children hospitalized with community-acquire

r - correlation coefficient

Table 5. Treatment outcome in tested patients regarding the presence of complica-

tions and comorbidities

pneumonia [10]. In contrast, the authors of a
more recent study from Egypt concluded that
chest physical therapy showed significant im-
provements in children hospitalized with pneu-

Presence of Patients monia. They reported that children treated with
complications and/ Treatment outcome p .

or comorbidities N (%) standard treatment for pneumonia and chest

Complications physical therapy had shorter time to clinical res-

Discharge 7 412 olution and greater improvement in respiratory

ves Prolonged hospitalization 10 58.8 rate and arterial oxygen saturation compared

Discharge 23 100 | © 0.001* to children treated with standard treatment for

No Prolonged hospitalization 0 0 pneumonia alone, without chest physical ther-

Comorbidities apy [11]. Moreover, the authors from Portugal

Discharge 4 40 studying adult outpatients with lower respira-

Yes Prolonged hospitalization 6 U tory tract infections, recently found that adding

No Discharge 26 86.7 ’ respiratory physical therapy to the pharmaco-

Prolonged hospitalization 4 13.3 logical treatment results in greater recovery of

Complications and comorbidities symptoms and function parameters [12]. Given

Yes Discharge 2 25 the observations of above-mentioned studies,

Prolonged hospitalization 6 75 | 0.001% it should be pointed out that physical therapy

No Discharge 21 100 particularly chest physical therapy in patients

Prolonged hospitalization 0 0 with pneumonia could lead to elimination and

X reduction of mucus in lung airways, thus affect-

**Fisher's exact test

no statistically significant correlation between the pres-
ence and number of comorbidities and the duration of
kinesiotherapy (p = 0.229) was found (Table 4). Moreover,
there was statistically significant correlation between the
presence of comorbidities and complications and the dura-
tion of chest physical therapy (p < 0.001) as well as with the
duration of kinesiotherapy (p = 0.008) (Table 4).

More than half of tested patients with complications
had prolonged hospitalization (58.8%), while none of those
without complications had prolonged hospitalization (0%).
Regarding comorbidities, also more than half of children
with comorbidities (60%) had prolonged hospitalization,
while only 13.3% of those without comorbidities had pro-
longed hospitalization. Patients with complications and
comorbidities had the highest proportion of prolonged
hospitalization (75%), while none of those without com-
plications and comorbidities had prolonged hospitalization
(0%) (Table 5).

DISCUSSION
In this study we assessed the application of physiotherapy
in children with pneumonia. There are very few studies

of physical therapy in children with pneumonia and the
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ing recovery and onset prevention and further
deterioration of present complications [13].

Bearing in mind that pediatric population consists
of very young infants up to the patients 18 years of age,
modifications to physical therapy procedures are applied
[13]. Susan and Hintz [14] pointed out that chest physi-
cal therapy used in infants was associated with improved
oxygenation and secretion clearance and improvements in
respiration and chest sound. Furthermore, Leelarungrayub
et al. [15] reported that chest physical therapy possibly
reduces oxidative stress and enhance oxygenation status
in infants with pneumonia. These findings clearly demon-
strate the importance of chest physical therapy in children,
particularly infants with pneumonia.

According to the literature, there is still a lack of scien-
tific evidence to make a clear, justified recommendation
for the clinical practice, supporting or refusing physical
therapy in children or adults with pneumonia. Authors
of a recent systematic review on chest physical therapy in
children with pneumonia emphasized that no reliable con-
clusions can be drawn concerning the use of chest physi-
cal therapy for children with pneumonia due to the small
number of included trials with differing study character-
istics and statistical presentation of data [16]. Moreover, a
recently concluded systematic review stressed that current
evidence was very uncertain about the beneficial effect
of chest physical therapy in adults with pneumonia [17].
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To our knowledge, this is the first study to present
effects of complications and comorbidities on physical
therapy duration in children with pneumonia. Our results
showed that among children with pneumonia, those with
additional complications had significantly longer chest
physical therapy and kinesiotherapy than those without
complications. Another important finding in our study
is that we observed a statistically significant correlation
between the presence and number of complications and
the duration of chest physical therapy and duration of
kinesiotherapy procedures. This is expected, since pneu-
monia with complications should be treated longer to
gain improvements and the resolution of complications.
Additionally, we found that children with complicated
pneumonia more often had prolonged hospitalization,
which is in agreement with data in literature [18, 19].

Furthermore, children with comorbidities, had signifi-
cantly longer chest physical therapy versus those without
comorbidities, while there was no difference regarding the
duration of kinesiotherapy. Moreover, there was statisti-
cally significant correlation only between the presence and
number of comorbidities and the duration of chest physical
therapy. These findings demonstrate that the role of chest
physical therapy is important in children with pneumo-
nia and additional comorbidities, and this is further sup-
ported by the findings that comorbidities alone or with
complications are significantly more frequent in the one
with prolonged hospitalizations. In contrast, authors from
Brazil did not find longer hospital stays in children with
community-acquired pneumonia and comorbidities [20].

However, it should be considered that the results in
our study might be influenced by the fact that the evalu-
ated group of patients were presenting to a tertiary medi-
cal facility - a university children’s hospital - therefore,
patients with more severe infections may have been
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overrepresented, some of which could affect the produc-
tion and elimination of secretions.

The present study has some limitations that should be
considered in the analysis and interpretation of the results.
Firstly, the study design included a retrospective collection
of information. We did not have a control group due to ethi-
cal reasons, considering that respiratory physical therapy is
often prescribed in children with pneumonia in our institu-
tion. In addition, the prolonged hospitalization was used as
an endpoint in this study, although it is known that the deci-
sion about the duration of hospitalization varies among doc-
tors and hospitals [10]. However, our study was conducted
at a single institution; therefore, the doctor/facility profiles
were unlikely to have biased length of hospitalization.

CONCLUSION

Our results suggest that the presence of complications
and/or comorbidities significantly prolongs the duration
of chest physical therapy and prolongs hospitalization in
children with pneumonia.

ACKNOWLEDGEMENT

The results in this study are part of the subspecialty thesis
in Pulmonology by Dr. Olivera Calovi¢, which was com-
pleted in 2022 at the Faculty of Medicine in Belgrade.

Calovi¢ O. Effects of acute rehabilitation on treatment
outcome in children with pneumonia. [Subspecialty the-
sis]. Belgrade: Faculty of Medicine, University of Belgrade;
2022.

Conflict of interest: None declared.

8. Levine A. Chest physical therapy for children with pneumonia. J
Am Osteopath Assoc. 1978;78(2):122-5. [PMID: 361656]

9.  Paludo C, Zhang L, Lincho CS, Lemos DV, Real GG, Bergamin
JA. Chest physical therapy for children hospitalised with acute
pneumonia: a randomised controlled trial. Thorax. 2008;63(9):791-
4.[DOI: 10.1136/thx.2007.088195] [PMID: 18276723]

10. Lukrafka JL, Fuchs SC, Fischer GB, Flores JA, Fachel JM, Castro-
Rodriguez JA. Chest physiotherapy in paediatric patients
hospitalised with community-acquired pneumonia: a randomised
clinical trial. Arch Dis Child. 2012;97(11):967-71.

[DOI: 10.1136/archdischild-2012-302279] [PMID: 23000693]

11.  Abdelbasset WKM, EInegamy TEH. Effect of Chest Physical Therapy
on Pediatrics Hospitalized With Pneumonia. IJHRS. 2015;4(4):219-
26.[DOI: 10.5455/ijhrs.000000095]

12. Marques A, Pinho C, De Francesco S, Martins P, Neves J, Oliveira
A. A randomized controlled trial of respiratory physiotherapy in
lower respiratory tract infections. Respir Med. 2020;162:105861.
[DOI: 10.1016/j.rmed.2019.105861] [PMID: 31916533]

13.  Wright S, Wakeman R, Collins N, Chatwin M. Physical therapies in
pediatric respiratory disease. In: Wilmott RW, Deterding R, Li A,
Ratjen F, Sly P, Zar HJ, Bush A, editors. Kendig’s Disorders of the
Respiratory Tract in Children, 9th edition. Amsterdam: Elsevier;
2019. pp. 273-88.e3.

14.  Susan R, Hintz MD. Therapeutic techniques chest physiotherapy in
the neonates. Neoreviews. 2004;5(12):534-5.

[DOI: 10.1542/neo0.5-12-e534]

Srp Arh Celok Lek. 2023 Nov-Dec;151(11-12):665-669



The effects of complications and comorbidities on physical therapy duration in children with pneumonia

15.

16.

17.

Leelarungrayub J, Borisuthibandit T, Yankai A, Boontha K. Changes
in oxidative stress from tracheal aspirates sampled during chest
physical therapy in hospitalized intubated infant patients with
pneumonia and secretion retention. Ther Clin Risk Manag.
2016;12:1377-86.[DOI: 10.2147/TCRM.S112972] [PMID: 27660455]
Chaves GS, Freitas DA, Santino TA, Nogueira PA, Af Fregonezi G,
Mendonca K. Chest physiotherapy for pneumonia in children.
Cochrane Database Syst Rev. 2019;1(1):CD010277.

[DOI: 10.1002/14651858.CD010277.pub3] [PMID: 30601584]

Chen X, Jiang J, Wang R, Fu H, Lu J, Yang M. Chest physiotherapy
for pneumonia in adults. Cochrane Database Syst Rev.
2022;9(9):CD006338. [DOI: 10.1002/14651858.CD006338.pub4]
[PMID: 36066373]

18.  Masarweh K, Gur M, Toukan Y, Bar-Yoseph R, Kassis I, Gut G, et
al. Factors associated with complicated pneumonia in children.
Pediatr Pulmonol. 2021;56(8):2700-6. [DOI: 10.1002/ppul.25468]
[PMID: 33991059]

19.  Gross CJ, Porter JJ, Lipsett SC, Monuteaux MC, Hirsch AW, Neuman
MI. Variation in Management and Outcomes of Children With
Complicated Pneumonia. Hosp Pediatr. 2021;11(3):207-14.
[DOI: 10.1542/hpeds.2020-001800] [PMID: 33579749]

20. Aurilio RB, Sant’Anna CC, March MFBP. Clinical Profile of Children
with and without Comorbidities Hospitalized WITH Community-
Acquired Pneumonia. Rev Paul Pediatr. 2020;38:2018333.

[DOI: 10.1590/1984-0462/2020/38/2018333] [PMID: 32401948]

YTuuaj KomnauKkaumja u kKomopbuauteta Ha Tpajarbe PU3MKaNHe Tepanuje Koa Aeue

Ca NHEYMOHMjOM

burbana Meho'?, Onusepa hanosuh?, Mapuja Kapnuunh', Muwena Payc'?, Bnagumup Pagnosuh'?, [iejan Hukonuh'?

'YHuBep3uTeTCcKa fievja knnHuka, beorpag, Cpbuja;

2YHueep3uTeT y beorpaay, MeanunHcku pakyntet, beorpag, Cpbuja;

3KnuHnyko-60nHNYKM LieHTap ,[p Opariwa Muwosnh - leanibe’; [leyja knuHuka 3a nnyhHe 6onectu n Ty6epkyno3sy, beorpag, Cpbuja

CAMETAK

YBoa/Lumb OusmkanHa Tepanuja uMa 3a LUub Aa nobosblua
MYKOLMVjapHU KIMPEHC AMNCajHUX NYTeBa, AMCarbe U pa3me-
Hy racoBa. YecTo ce KOpUCTY Kao AoAaTHa Tepanuja y nevetby
feLe ca MHeyMOHMjoM.

Linmb oBor ncTpaxuBakba 610 je fa ce NpoLeHM yTULaj KOMMu-
Kauwja 1 KomopbuamTeTa Ha Tpajarbe du3rKanHe Tepanije KoA
feLe ca MHeyMOHMjoM.

Metope OBa peTpocneKT/BHa AeCKPUNTUBHA CTyauja je 0by-
xBaTua 40 gele ca NHEYMOHWjOM Koja Cy neyeHa y Tepumjap-
HOj 6onHULM. icnuTaHnum cy 6Unm noperbeHn y age rpyne —y
rpyny ca Komnaukauujama v 6e3 Komnaukawumja ny rpyny ca
KoMopb6uanTeTom 1 6e3 Komopbuaguteta. Kog cee geue dpusn-
KanHa Tepanuja je npMMerb1uBaHa jeAHOM AHEBHO, NeT AaHa
y Hefilesby y3 CTaHAapAHY Tepanujy 3a neyere nHeymoHuje.
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lMporpam ¢usmnKanHe Tepanuje je nogpasymeBao pecnmpaTopHy
pexabunuTaumjy 1 KnHesutepanujy.

Pesyntati Y rpynu ncnmtaHmka ca KoMnavKauujama y ogHocy
Ha ncnuTaHuke 6e3 KomnauKalmja 3HauajHoO Ayxe Cy npume-
tblIBaHe pecnvpaTopHa pexabunutauuja (p < 0,001) n KuHe3u-
Tepanuja (p = 0,024). Takohe, pecnupaTopHa pexabunurtayuja
npuUMetbrBaHa je 3HayajHoO fy»Ke y rpynu UCMUTaHKKa ca Ko-
MopbuanTeTMMa Y OOHOCY Ha UCMMTaHVKe 6e3 KomopbuanTeTa
(p < 0,001). Paznuika y gy*uHu KnHesutepanuje n3mehy ose Be
rpyne ncnuTaHnka Huje ytepheHa (p = 0,239).

3aksbyyak Haww pesynrtaty nokasyjy Aa npucycTBo KOMMun-
Kaumja n/unvu komopbuanTeTa 3HauajHo nosehasa Tpajare
pecnupaTopHe pexabunuTauuje Kof AeLe ca MHeYMOHWjOM.

KmbyuHe peun: feua; nHeyMoHWja; usnKanHa tepanmja
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