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Abstract

Introduction: Intensive Care Units (ICUs) provide advanced, evidence-based care
for critically ill patients. Physiotherapy is a vital component of ICU care but is often
unavailable or insufficiently standardized. This study examined physicians’ and
nurses’ satisfaction with physiotherapy care in Croatian ICUs and identified potential
areas for improvement.

Methods: A 26-item digital questionnaire was disseminated throughout Croatian
ICUs to physicians and nurses. The items addressed included physiotherapy
availability, equipment accessibility, satisfaction with the quality and effectiveness
of care, and their perspectives on improvement. Responses were rated on a 5-point
Likert scale or by selecting predefined options. Data analysis was performed using
descriptive statistics in R Studio.

Results: In total, 120 participants from 12 Croatian counties were included. The
majority of responses (105) were from nurses/technicians, and only 15 from
physicians. Physiotherapists were available in all ICUs, mainly on a consultative
basis and mostly during morning shifts. Participants reported that physiotherapy
interventions were eftective in reducing pain, improving joint mobility, and enhancing
respiratory function. Despite high overall satisfaction, participants emphasized the
need for extended physiotherapist availability, improved ICU-specific training, and
greater professional autonomy.

Conclusion: Physicians and nurses expressed general satisfaction with ICU
physiotherapy care but suggested improvements in physiotherapy availability and
staff competence. Implementing standardized physiotherapy practices across ICUs
could improve treatment outcomes and contribute to earlier patient discharge.

Keywords: availability; intensive care unit; physiotherapy; quality; satisfaction.

Sazetak

Uvod: U Jedinicama intenzivne medicine (JIM) zbrinjavaju se kriti¢no bolesnici
primjenom naprednih metoda lijecenja temeljenih na dokazima. Fizioterapija ima
klju¢nu ulogu u skrbi u JIM-u, no ¢esto je nedostupna ili nedovoljno standardizirana.
Cilj istrazivanja bio je analizirati zadovoljstvo lijecnika i medicinskih sestara
kvalitetom i u¢inkovito$¢u fizioterapeutske skrbi u JIM-ovima u Hrvatskoj te ispitati
kako se ista moze poboljsati.
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Metode: Lijecnici i medicinske sestre/tehnicari zaposleni u JIM-ovima diljem
Hrvatske ispunili su digitalni upitnik od 26 pitanja vezanih za dostupnost i kvalitetu
fizioterapeutske skrbiiopreme, te moguénosti poboljsanja iste. Odgovori su ukljucivali
odabir ocjene slaganja s jednom od ponudenih tvrdnji u rasponu od 1 do 5 (Likertova
skala) ili odabir jednog od ponudenih odgovora. Dobiveni odgovori analizirani su
deskriptivnom statistikom u programu R studio.

Rezultati: U istrazivanju je sudjelovalo 120 ispitanika (105 medicinskih sestara i
tehnicara, 15 lije¢nika) iz 12 Zupanija u RH. Fizioterapeuti su bili dostupni u svim
JIM-ovima, uglavnom rade¢i konzilijarno ili u jutarnjoj smjeni. Ispitanici smatraju
da fizioterapijske intervencije doprinose ublazavanju boli, povec¢anju pokretljivosti
zglobova i poboljsanju respiracijske funkcije. Unato¢ visokom stupnju zadovoljstva,
izrazili su potrebu za boljom dostupnos$éu, te u¢inkonvitijim treningom i edukacijom
fizioterapeuta.

Zakljucak: Temeljem dobivenih rezultata moze se zakljuciti kako su lije¢nici i
medicinske sestre zadovoljni pruzenom fizioterapeutskom skrbi u JIM-ovima, ali da
svakako postoji prostor za njeno poboljsanje, osobito u dostupnosti i educiranosti
fizioterapeuta. Standardizacija fizioterapeutske skrbi u JIM-ovima mogla bi poboljsati

ishode lijecenja i doprinjeti ranijim otpustima bolesnika.

Kljucne rijec: dostupnost; fizioterapija; jedinica intenzivne medicine; kvaliteta;

zadovoljstvo.

Introduction

Intensive Care Units (ICUs) are specialized hospital
departments responsible for treating critically ill patients
with acute, life-threatening conditions. These units use
advanced medical technologies and therapeutic strategies
to stabilize vital functions and prevent or minimize possible
complications (1).

Among the leading causes of ICU admission are
respiratory diseases, which often require mechanical
ventilation that increases the risk of ventilator-associated
pneumonia (VAP). Complications associated with VAP
further prolong hospitalization and increase healthcare
costs (2,3). Another common complication of ICU
management is intensive care unit-acquired weakness
(ICUAW), which develops in 50-80% of patients
mechanically ventilated for more than 48 hours (4,5).
ICUAW causes structural and functional impairments that
have lasting impacts on quality of life (5). Skeletal muscle
atrophy develops rapidly within hours of intubation, while
ocular and facial muscles typically remain unaffected.
Moreover, prolonged mechanical ventilation contributes
to weakness of the diaphragm and other respiratory
muscles, thereby extending ICU stays and increasing the
risk of VAP (6).

A fundamental physiotherapeutic strategy for the
prevention and treatment of ICU-acquired weakness is
early mobilization. By definition, it is initiated within 72
hours of ICU admission and involves a progression of
activities from passive and active range of motion to full
ambulation (7,8).
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Respiratory physiotherapy and early
mobilization in the Intensive Care
Unit (ICU) are essential components
in the management and recovery
of critically ill patients.

Equally important in critical care is the preservation of
mucociliary transport function through effective secretion
management. This includes techniques such as postural
drainage combined with manual percussion and expiratory
vibrations, followed by forced coughing and expectoration
(9,10,11). Additionally, positive expiratory pressure (PEP)
devices, typically set at 10-20 cm H,0, and mechanical
insufflation-exsufflation devices generating alternating
positive and negative pressures are frequently employed
to assist coughing and expectoration (12,13).

In the ICU setting, maintaining respiratory and peripheral
muscle function demands a coordinated, multidisciplinary
approach. Physiotherapists, as essential members of the
team, need to possess specialized skills and a profound
understanding of mechanical ventilation principles, its
modes, variations, and possible complications (14). Such
an approach has been shown to shorten the duration of
mechanical ventilation and reduce the length of hospital
stay (15).

Despite increasing evidence supporting early
rehabilitation strategies, their uptake and delivery in
Europe have been variable. Physiotherapy care is often
not standardized, and official data on physiotherapists’
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availability in ICUs remains limited (2). To address the
lack of a standardized ICU physiotherapy framework, the
European Respiratory Society developed the Harmonised
Education in Respiratory Medicine for European
Specialists (HERMES) curriculum, which defines essential
knowledge and competencies for managing critically il
patients (16,17).

Standardisation of physiotherapy
care in the ICU is necessary to ensure
consistency, quality, and evidence-
based practice across healthcare
institutions.

According to the Regulation on Norms and Standards for
the Provision of Healthcare Services in Croatia, ICU teams
are formally composed of physicians and nurses/technicians
(18). Although physiotherapists are not formally included in
these regulations, they are often a part of ICU teams across
Croatia, as their interventions significantly contribute to
improved clinical outcomes and earlier patient discharge.
While their role in ICUs is well documented, Croatia still lacks
a formal training program for respiratory physiotherapists,
who primarily acquire their skills through informal training.

This study assessed physicians’ and nurses’ satisfaction
with physiotherapy care in Croatian ICUs and explored
opportunities for improvement.

Methods

The study was conducted in June 2024 using an electronic
survey distributed across Croatia. Participants included
physicians and nurses employed in Intensive Care Units
(ICUs). Inclusion criteria required participants to be
between 20 and 64 years of age and have sufficient
proficiency in the Croatian language. Participation was
voluntary, and respondents were informed that they could
withdraw from the study at any time.

Methods and Instruments

Data were collected through a specifically designed digital
questionnaire (MS Office Forms), which participants
accessed via a link or QR code (Appendix 1). Prior to
distribution, department heads received an invitation
to participate, including an explanation of the study’s
purpose, assurance of anonymity, and a statement of
voluntary participation. The questionnaire consisted of
26 items, comprising 8 questions on socio-demographic
characteristics and employment, 6 on the availability
of physiotherapy services, 6 addressing access to
physiotherapy equipment, and 6 on satisfaction with
physiotherapy care in the ICU. The latter section was
further supplemented with a structured question on
potential improvements to physiotherapy services and
the most commonly applied interventions according to
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participants. Responses were recorded using a 5-point
Likert scale (1-strongly disagree, 5-strongly agree) or as
categorical selections.

Statistical Analysis

For the analysis of questionnaire data, descriptive
statistics were applied, and the results are presented
both descriptively and in tabular form. For all numerical
variables, basic statistical measures were calculated,
including mean, median, standard deviation, minimum,
maximum, and quartiles. For all categorical variables,
frequencies, relative frequencies (percentages), and the
most common values were determined. Likert-scale
items were analyzed using descriptive statistics, including
frequency distribution, most frequent rating, and median.

All statistical procedures were performed using R Studio
(RStudio version 4.0.4., Posit, PBC).

Results

A total of 120 participants (100 women and 20 men) were
included in the study, with a mean age of 36.66 years (range
20-64, SD = 10.69). The participants took approximately 9
minutes to complete the survey.

As presented in Table 1, most participants were nurses,
and the largest educational group consisted of bachelor’s
degree holders.

Table 1. Participants’ occupation and educational level

Category Freq
1 Physician in training/resident 5
2 Specialist physician 10
3 Nurse/technician (Master’s degree, MSc) 13
4 Nurse/technician (Bachelor’s degree, BSc) 54
5  Nurse/technician (Secondary school) 38

The length of participants’ work experience in the ICU is
presented in Table 2. More than half of the participants
had at least five years of experience, which adds to the
credibility of their responses.7

Table 2. Length of participants’ professional experience

Category Freq
1 1-5 years 43
2 5-10years 31
3 10-15 years 12
4 More than 15 years 33

Tables 3 and 4 divide participants by location and type
of healthcare institution they work at. The majority were
employed in Clinical Hospital Centers, with the highest
representation from Split-Dalmatia County, the City of
Zagreb, and Zagreb County.
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Table 3. Number of participants by healthcare institution

category

Table 5 provides an overview of ICU physiotherapists’
working hours, reflecting physiotherapy service availability
and continuity in Croatia. The findings indicate a lack of

. g?itrfigc(;?;{ospital Fr;q standardized schedules, predominance: of morning shift
—— : coverage, and absence of 24-hour physiotherapy services
2 University Hospital Center 92 in all ICUs.
3 General Hospital 17
4 County General Hospital 3 - — - —
5 Specialized Hospital Table 5. ICU physiotherapists’ working hours and availability
Category Freq
Table 4. Number of participants by healthcare institution 1 Attends on a consultative basis (upon request,
- according to referral)
Present continuously during the morning/day shift ~ 52
Counties Freq Present continuously during the morning and 31
1 Bjelovar-Bilogora 1 afternoon shifts
2 City of Zagreb and Zagreb County 34 4 Present continuously 24 hours a day 0
3 Istria 1
4 Karlovac 10 Table 6 details participants’ assessments of physiotherapists’
5 Krapina-Zagorje competence, effectiveness, overall satisfaction, and the
6 Osijek-Baranja 6 perceived quality of ICU physiotherapy.
7___ Primorje-Gorski Kotar 1 Table 7 presents participants’ views on the most frequently
8  Split-Dalmatia 47 performed physiotherapy interventions in their ICUs.
9  Varazdin 6
10 Vukovar-Srijem
11  Zadar 1

Table 6. Assessment of physiotherapists’ performance, effectiveness, and satisfaction in ICUs

Statement Grade (N) I\g:(iltn
1 A physiotherapist is trained to work with critically ill patients 1(2),2(5), 3(21),4(36), 5(54) 4
2 The physiotherapist is familiar with ICU medical equipment used in patient care 1(6),2(13), 3(24),4(37), 5(40) 4
3 ;I;h; ‘r,(;lrc; (:)ff tifgi};f;()ﬁl;ﬁgi sin the treatment process is important for faster 1(1),2(2), 3(4), 4(10), 5(103) 5
4 The physiotherapist contributes to pain reduction in patients 1(2),2(5), 3(16), 4(38), 5(59) 4
5  The physiotherapist contributes to improved mobility in patients 1(0),2(1),3(4),4(19, 5(96) 5
6  The physiotherapist contributes to prevention of pressure ulcers in patients 1(1),2(8), 3(8),4(34), 5(69) 5
7 The physiotherapist has access to various therapy aids in the ICU 1(6),2(22), 3(38),4(32),5(22) 3
8  The physiotherapist improves patients’ respiratory status in the ICU 1(0),2(4), 3(6),4(31),5(79) 5
9 llj;ll;“s,z;/;g:irﬁctﬁ:i é){(}rform physiotherapy procedures when a physiotherapist is 1(10), 2(20), 3(39), 4(28), 5(23) 3
10 "irlilteh;}l(lz}isjlgcoll;i;glst plans and implements physiotherapy procedures in consultation 102),203),3(16), 4(38), 5(61) 5
11 Iam satisfied with the knowledge and skills the physiotherapist demonstrates in the ICU  1(3),2(9), 3(17),4(34), 5(57) 4
12 The physiotherapist actively participates in the application of noninvasive mechanical  1(22), 2(23), 3(26),4(17), 3
ventilation 5(32)
13 The physiotherapist independently carries out bronchial secretion aspiration 1(45),2(17), 3(20), 4(9), 3
procedures 5(29)
14 The physiotherapist uses various aids such as mobility and respiratory therapy 1(7),2(10), 3(25), 4(27), 4
equipment 5(51)
15 How would you rate the overall satisfaction with the work of the physiotherapists in 1(2),2(10), 3(21), 4(46), 4

your ICU?

5(40)
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Table 7. Reported frequency of physiotherapy

interventions in ICUs (only one answer allowed)

Category Freq

1 Gait training 1
2 Passive joint mobilization 43
3 Patient positioning

4 Interventions for secretion mobilization 9
5 Patient verticalization 18
6 Breathing exercises 31
7 Peripheral muscle strengthening exercises 16

When asked how ICU physiotherapy could be improved,
most participants emphasized the need for longer
physiotherapist presence in the unit. Other suggestions
included better training on ICU equipment and procedures,
improved communication with staff and patients, and
greater professional autonomy. A full overview of responses
is presented in Table 8.

Table 8. Identified areas for improvement in ICU

physiotherapy practice

Category Freq

Better education on devices and procedures

performed in the ICU 1>

2 Longer presence of physiotherapists in the ICU 89

Communication with doctors and

3 nurses/technicians 6

4 Communication with patients 1

Greater professional autonomy 8
Discussion

Implementing continuous physiotherapy in the ICU has
been shown to significantly improve patient outcomes by
preventing respiratory infections, reducing the duration
of mechanical ventilation, shortening ICU stays, and
thereby lowering overall treatment costs (19,20). Early
rehabilitation is associated with an increase in functional
capacity and muscle strength, an improvement in walking
distance and a better perception of health-related quality
of life (21).

Despite clear evidence of its benefits, physiotherapy care in
Croatia remains inconsistently accessible, lacks continuity
and is not standardized across healthcare settings.
Furthermore, physicians and nurses tend to associate
physiotherapy primarily with passive patient mobilization,
whereas essential ICU interventions such as noninvasive
mechanical ventilation and bronchial secretion aspiration
are rarely recognized as part of the physiotherapists’ role.
Although overall satisfaction with physiotherapy care was
high, participants identified key areas for improvement,
including greater ICU presence, enhanced professional
training, and increased autonomy in clinical practice.
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In Croatia, there is a need for
additional formal education and
specialization in ICU physiotherapy
to enhance professional competence
and clinical outcomes.

The availability and competence of physiotherapists
vary internationally. In Western Europe, 25% of hospitals
report no dedicated ICU physiotherapists, 34% provide
coverage during night shifts, and 85% provide coverage
during weekends (22). However, some European Union
countries reflect the situation in Croatia. One study
reported physiotherapists’ presence in 76% of surveyed
ICUs, primarily during daytime hours (60.9%). In 39% of
ICUs, physiotherapists were available for less than three
hours per day, 65% provided interventions as needed, and
only 4.3% offered weekend coverage (23). In a scoping
review of 1121 titles from South Africa and United States
of America, variability in physiotherapist to patient ratio
was observed, ranging from 1:4 to 1:50 physiotherapist
to critical care beds, while 11-40% ICUs reported daily
physiotherapist presence (24). Unlike in some European
countries, where physiotherapists are integrated into
ICU teams and often present during daytime hours or
available 24/7, Croatia lacks official data on the availability
of physiotherapy services in ICUs (19).

The effectiveness of physiotherapy and early mobilization
in the ICU was evaluated at University Hospital Centre
Rijeka by comparing 8-hour and 12-hour physiotherapy
programs. The study included 437 patients with ICU stays
of more than 24 hours, assigned to either an experimental
group (12-hour care) or a control group (8-hour care).
In the experimental group, 44% of patients achieved
sitting and 21% standing, compared with the control
group, where only 26% achieved sitting and 6% standing.
Patients receiving 12-hour care were also weaned from
mechanical ventilation sooner and transferred to the ward
more quickly (25).

A study of patients with amyotrophic lateral sclerosis (ALS)
assessed tolerance to non-invasive ventilation (NIV) before
and after the employment of a respiratory physiotherapist
(RT). At follow-up, NIV tolerance reached 73% in the
RT group, compared with 22% in the group without RT
involvement. These findings demonstrate that active
involvement of respiratory physiotherapists in optimizing
NIV can increase patient tolerance by up to 50%, resulting
in significantly improved outcomes (26).

To ensure optimal patient care, the European Society
of Intensive Care Medicine advises one physiotherapist
for every five patients, available seven days a week (20).
A study conducted in Chile found that 70% of ICUs
have physiotherapists available 24/7, with coverage in
87% of public and 46% of private hospitals. In 41% of
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hospitals, one physiotherapist manages up to five patients
during the week, while 23% of ICUs employ specialized
physiotherapists, predominantly in the private sector.
Continuous physiotherapy care is essential for managing
ICU patients, yet the availability of specialized education
and training remains limited (27).

A study involving 815 mechanically ventilated patients
showed that continuous 24-hour physiotherapy coverage
resulted in shorter ventilation periods, reduced ICU stays,
and lower treatment costs compared to care limited to 12
hours per day (28).

A study conducted in Malaysia investigated nurses’
perceptions of physiotherapists in the ICU, surveying 33
nurses with a minimum of six months of ICU experience. A
19-item questionnaire assessed physiotherapist availability,
roles, and interventions. Patient mobilization was identified
as a primary role, contributing to faster weaning from
mechanical ventilation and shorter ICU stays (29).

The studies referenced above emphasize the importance of
continuous physiotherapy in achieving favorable treatment
outcomes. Limitations of this study include uneven
regional representation (nine regions unrepresented),
disproportionate participation by nurses and technicians
(87%) compared with physicians (13%), and a realatively
short study duration.

Despite these limitations, responses from 120 participants
across more than half of Croatia’s regions provided valuable
insights, supporting the essential role of physiotherapists
in ICU teams and highlighting the benefits of extended
physiotherapy availability in critical care.

Conclusion

Physiotherapy care in ICUs is essential for the
multidisciplinary management of critically ill patients,
contributing to improved functional outcomes and
preventing complications associated with prolonged
hospitalization. The integration of physiotherapists into ICU
teams significantly enhances patient outcomes and overall
treatment effectiveness. In Croatia, however, continuous and
standardized physiotherapy care remains underdeveloped,
despite clear evidence of its significance. While healthcare
professionals express satisfaction with physiotherapist
involvement in ICUs, they emphasize the need for improved
staffing coverage and advanced clinical competence. Future
research should aim for a more balanced representation of
physicians and nurses, with broader regional participation,
to achieve a comprehensive evaluation of physiotherapy
care and promote the standardization of ICU practices
across Croatia.
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APPENDIX 1

Questionnaire: “Perception and Availability of Physiotherapy in Intensive Care Units in the Republic of Croatia”

1. | Your age (fill in)
2. | Your gender a)M
b)
c) I prefer not to disclose
3. | Your level of education a) Secondary school
b) Bachelor’s degree (BSc)
c) Master’s degree (MSc)
4. | Your occupation a) Nurse/technician (Secondary school)
b) Nurse/technician (BSc)
¢) Nurse/technician (MSc)
d) Physician in training/resident
e) Specialist physician
5. | Category of healthcare facility where you are employed | a) University Hospital Center
b) Clinical Hospital
c) General Hospital
d) County General Hospital
e) Specialized Hospital
6. | County in which your facility is located List of counties in Croatia
7. | Category of ICU where you work a) General
b) Surgical
¢) Internal medicine
d) Pediatric
e) Urology
f) Neurology
g) Other
8. | How long have you been working at your current a) 1-5 years

workplace?

b) 5-10 years
c) 10-15 years
d) More than 15 years
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your ICU?

9. | How much time per day is the physiotherapist present in

a) Present continuously during morning or day shifts
b) Present continuously during morning and afternoon shifts
c) Present continuously 24 hours a day

d) Attends on a consultative basis (upon request, according
to referral)

For the following questions, indicate your answer on a scale from 1 to 5 (1 - strongly disagree, 5 - strongly agree)

patients

10. | The physiotherapist is trained to work with critically ill

1 -2 -3 -4 -5

11. | The physiotherapist is familiar with the medical
equipment available in the ICU and used in treating
critically ill patients

12. | The physiotherapist’s role in the treatment process is
important for faster recovery of critically ill patients

13. | The physiotherapist’s interventions reduce pain in
patients

14. | The physiotherapist’s interventions improve patient
mobility

15. | The physiotherapist’s interventions prevent the
development of pressure ulcers in patients

16. | The physiotherapist has access to various aids for
conducting therapy in the ICU

status in ICU patients

17. | The physiotherapist’s interventions improve respiratory

18. | Nurses/technicians perform physiotherapy procedures
when the physiotherapist is not present in the ICU

19. | The physiotherapist independently plans and carries
out physiotherapy procedures in consultation with
physicians in the ICU

20. | I am satisfied with the knowledge and skills that the
physiotherapist applies in their work in the ICU

21. | The physiotherapist actively participates in the
application of NIV (non-invasive ventilation)

secretion aspiration procedures

22. | The physiotherapist independently performs bronchial

23. | The physiotherapist uses various aids (mobility aids,
respiratory therapy aids, ADL aids, etc.) in their work

1 -2 -3 -4-5

24. | Which physiotherapy intervention do you think is
performed most frequently in your ICU?

a) Patient verticalization

b) Gait training (with/without mobility aids)
c) Breathing exercises

d) Peripheral muscle strengthening exercises
e) Patient positioning

f) Interventions for secretion mobilization

g) Passive joint mobilization

ICU be improved?

25. | In which aspect could the physiotherapists’ work in your

a) Communication with patients
b) Communication with doctors and nurses/technicians
c) Greater professional autonomy

d) Better education on devices and procedures performed in
the ICU

e) Longer presence of physiotherapists in the ICU

26. | How would you rate your overall satisfaction with the
physiotherapist’s work in your ICU?
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