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Background. The availability and role of physical therapists in critical care is variable in
resource-poor settings, including lower middle-income countries.

Objective. The aim of this study was to determine: (1) the availability of critical care
physical therapist services, (2) the equipment and techniques used and needed, and (3) the
training and continuous professional development of physical therapists.

Methods. All physical therapists working in critical care units (CCUs) of state hospitals in
Sri Lanka were contacted. The study tool used was an interviewer-administered telephone
questionnaire.

Results. The response rate was 100% (N�213). Sixty-one percent of the physical therapists
were men. Ninety-four percent of the respondents were at least diploma holders in physical
therapy, and 6% had non–physical therapy degrees. Most (n�145, 68%) had engaged in some
continuous professional development in the past year. The majority (n�119, 56%) attended to
patients after referral from medical staff. Seventy-seven percent, 98%, and 96% worked at
nights, on weekends, and on public holidays, respectively. Physical therapists commonly
perform manual hyperinflation, breathing exercises, manual airway clearance techniques, limb
exercises, mobilization, positioning, and postural drainage in the CCUs. Lack of specialist
training, lack of adequate physical therapy staff numbers, a heavy workload, and perceived lack
of infection control in CCUs were the main difficulties they identified.

Limitations. Details on the proportions of time spent by the physical therapists in the
CCUs, wards, or medical departments were not collected.

Conclusions. The availability of physical therapist services in CCUs in Sri Lanka, a lower
middle-income country, was comparable to that in high-income countries, as per available
literature, in terms of service availability and staffing, although the density of physical therapists
remained very low, critical care training was limited, and resource limitations to physical
therapy practices were evident.
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Sri Lanka is a lower middle-income
country, with health indexes that
are among the best in South Asia1

and among its income category. The
country’s public health sector is well
established and effective in reaching
much of the population.2 As a result,
many of the basic health indicators, such
as those related to maternal and child
health, have been kept at a low level.3,4

However, with the changing of health
care needs and the improving of health
care standards, quality improvements
extending beyond basic health care are
necessary to maintain this position. Crit-
ical care is one such segment that needs
improvement, especially in view of the
growing population above the age of 60
years and the increasing morbidity levels
related to growth in noncommunicable
diseases (NCDs). The critical care system
on the island, while distributed
unequally, is extensive.5

During the past few years, several initia-
tives have been undertaken to improve
the delivery of critical care services on
the island, which include the setting up
of a critical care patient registry and bed
availability system and the initiation of
critical care–focused training for nurses
involved in critical care provision.6,7

Physical therapists, who are now consid-
ered an integral part of the critical care
workforce,8 are another target group for
this process. However, little information
is available regarding the availability and
variations in physical therapist service
provision on the island, which poses a
barrier to focused quality improvement
initiatives. This paucity is not unique to
the island itself. Rather, this is a general
issue for the countries in the lower
middle-income category.9 At the same
time, similar studies carried out in high-
income countries, where the role of
physical therapy in critical care is well
established,10–12 have revealed an ongo-
ing variation in physical therapy educa-
tion, in the physical therapists’ role in
patient management, and in their work-
load.13 For example, physical therapy
care is routinely provided to all patients
in some settings, whereas in other set-
tings, the patients have to be referred for
such care by the medical staff.14 Thus, it
is reasonable to expect similar or even
greater irregularities in a resource-poor

setting. The few available surveys regard-
ing physical therapists and the practice
of physical therapy in resource-poor set-
tings present findings that support this
hypothesis.9,15

The purpose of this study was to deter-
mine: (1) the availability of critical care
physical therapist services, (2) the equip-
ment and techniques used and needed,
and (3) the training and continuous pro-
fessional development (CPD) of physical
therapists.

Materials and Method
A descriptive cross-sectional study was
carried out with the participation of all
physical therapists working in the state
sector critical care units (CCUs) of Sri
Lanka. We have defined CCUs as units
equipped with at least one ventilator and
where patients are admitted for at least
24 hours.5 A list of 54 hospitals employ-
ing physical therapists was obtained
from the Government Physiotherapists’
Association (GPA). Physical therapists
were contacted individually via tele-
phone from numbers obtained from the
physical therapy departments of these
hospitals. Any physical therapists who
had not worked in a CCU during the
years of 2012 and 2013 were excluded
from the study.

An interviewer-administered question-
naire (eAppendix, available at ptjournal.
apta.org) was used as the data collection
tool. The draft questionnaire was pre-
pared collaboratively. In addition, 2
physical therapists with extensive work
experience in CCUs and 2 senior physi-
cal therapists working in the capacity of
instructors, nominated by the GPA and
the School of Physiotherapy and Occu-
pational Therapy administered by the
Ministry of Health, were consulted
regarding the design, structure, and con-
tent of the questionnaire. The consulta-
tion was used to develop categories and
questionnaire items.

The questionnaire was administered
over the telephone to each of the partic-
ipants after informed verbal consent was
obtained by explaining the aims and
method of the study. The questionnaire
was administered from beginning to end
during the same telephone call, and the

average duration of the interview was
approximately 20 minutes. The ques-
tions were closed-ended, except for the
problems and suggestions section,
where the responses were noted down
by the data collectors and later grouped
under the categories of lack of staff and
facilities, inadequate training, heavy
workload, perceived lack of infection
control in the CCU, and financial and
administrative difficulties. Data were col-
lected from April to July 2013.

Data regarding CCU characteristics,
including number of functioning beds
and admissions, were obtained from a
study done in 2011.5 All physical thera-
pists who were either exclusively allo-
cated to CCUs or dividing their time
between CCUs and non-CCU units were
included in the study. For the purpose of
the study, “on-call physical therapist ser-
vices” were defined as physical therapist
services provided after 4 pm on any day
of the week by a physical therapist not
expected to be continually present in the
hospital. Such services extending into
the next day were considered “on-call
night services.” The number of beds per
physical therapist was calculated as the
number of functioning beds divided by
the number of physical therapists serving
at the same facility. Descriptive statistics
were used to analyze the categorized
information, using SPSS, version 16 (SPSS
Inc, Chicago, Illinois).

Role of the Funding Source
This study was supported by the Mahidol
Oxford Tropical Medicine Research Unit,
Bangkok, Thailand.

Results
A total of 213 physical therapists were
interviewed, and all of them fulfilled the
inclusion criteria for the study. Sixty-one
percent (n�130) of the participants
were men. Ninety-four percent of the
participants (n�201) had at least a
diploma in physical therapy, and the
remaining 6% (n�12) held bachelor’s
degrees that were not primarily in phys-
ical therapy. The mean age of the partic-
ipants was 37.7 years (SD�9.8,
range�25–59), and the mean working
experience was 11 years (SD�10.1,
range�3 mo–38 y). The critical care
experience ranged from a month to 36
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years, with a mean of 10 years (SD�9).
Three percent of the participants (n�6)
had less than 3 months of experience
working in CCUs. The working experi-
ence of physical therapists is summa-
rized in Table 1.

All CCUs included in the study had the
services of at least one physical therapist,
and a single physical therapist was some-
times found to handle more than one
CCU situated within the same hospital.
Thirty-one (15%) of the participants cov-
ered 3 or more CCUs within the same
hospital. The distribution of CCU physi-
cal therapists by type of CCUs and type
of hospitals is summarized in Table 2.
Table 3 shows the number of functioning
beds, number of admissions, and the vari-
ation of physical therapist services
among CCU categories and hospitals.

Referral
A majority of the physical therapists
(56%, n�119) accessed patients follow-
ing referral from the medical staff,
whereas some therapists (28%, n�59)
needed no such referral. A few therapists
(15%, n�32) accessed patients both
ways.

Availability of Physical Therapist
Services
Table 4 shows the work pattern of the
physical therapists. One hundred
twenty-seven (60%) of the interviewees
worked exclusively in CCUs, and the rest
(n�86, 40%) divided their attention
between non-CCU and CCU patients.
Almost all of them had worked on week-
ends (98%, n�209) and public holidays

(96%, n�205) at least once within the
previous 3 months, and most (90%,
n�192) had provided on-call physical
therapist services at least once during the
same period. One hundred sixty-four
therapists (77%) had provided on-call ser-
vices at night at least once during the
preceding 3 months. These services
were counted for the calculation of over-
time pay as remuneration. The majority
of on-call service provisions (72%) were
in response to requests by the CCU staff,
with 60 physical therapists (28%) acting
in a resident capacity (physical therapists
stayed in the hospital) during the night
shift. A summary of the CCUs with
24-hour physical therapist services
obtained by the National Intensive Care
Surveillance (NICS), Sri Lanka, is shown
in Table 5.

Physical Therapy Equipment and
Techniques
Overall, most of the CCUs had hyperin-
flation bags (99%, n�210), suction

equipment (97%, n�207), and spirom-
eters (80%, n�170), although only 61%
(n�25) of the surveyed pediatric CCUs
had spirometers. The physical therapists
received help from nurses and health
care assistants for activities such as
patient positioning, mobilization, and
postural drainage during their work.
Activities carried out by the physical
therapists and availability of equipment
are summarized in Table 6.

CPD
Over the course of the preceding year, a
majority (68%, n�145) of the physical
therapists had been involved in some
form of CPD. One hundred seven (50%)
of the 213 participants had attended
national-level workshops or training pro-
grams, although information regarding
specific CPD programs was not col-
lected. The numbers of individuals with
research experience was very low (5%,
n�10), and fewer still had published

Table 1.
Critical Care Unit (CCU) Working
Experience of Physical Therapistsa

CCU Working
Experience Number Percentage

�3 mo 6 3

�3 mo but �6 mo 15 7

�6 mo but �1 y 2 1

�1 y but �3 y 10 5

�3 y but �5 y 64 30

�5 y 116 54

Total 213 100

a Missing�0.

Table 2.
Distribution of PTs in Sri Lankaa

Category
No. of PTs

in CCUs (a) (%)b
No. of

CCUsc (b) (%)
No. of PTs

per CCU (a/b)b

CCU categoryb

Generald 98 (46) 35 (35) 2.8

Medicale 72 (34) 10 (10) 7.2

Surgical 73 (34) 10 (10) 7.3

Pediatric 41 (19) 11 (11) 3.7

Specializedf 119 (56) 33 (34) 3.6

Total 213 (100) 99 (100) 2.2

Hospital category

Baseg 24 (11) 23 (23) 1.0

District generalh 49 (23) 9 (9) 5.4

Provincial generali 22 (10) 5 (5) 4.4

Teaching 118 (56) 62 (63) 1.9

Total 213 (100) 99 (100) 2.2

a PT�physical therapist, CCU�critical care unit, missing�0.
b Some PTs provided services for more than one CCU category located within the same hospital.
c Number of CCUs (extracted from our previous study).10

d General CCU–admits all types of patients who are critically ill.
e Medical CCU–admits patients who are critically ill due to medical causes.
f Specialized CCU–includes cardiothoracic, cardiology, oncology, neurology, neurosurgery,
neurotrauma, trauma, and obstetrics CCUs.
g Base hospitals are the lowest category of state hospitals with specialist doctors (consultants).
h District general hospitals are hospitals that fall between base hospitals and teaching hospitals. These
are the largest hospitals in a district, treating all patients in the district before referring to teaching
hospitals. These are governed by the central ministry.
i Provincial general hospitals are in the same category as district general hospitals; however, the
provincial general hospitals are governed by the provincial council.
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papers in journals (1%, n�3) or pre-
sented at conferences (1%, n�2).

Factors Influencing Standards of
Care
Thirty-seven percent (n�79) of the par-
ticipants identified lack of specialized
training in critical care physical therapy
skills as a problem influencing quality
of service provision. Fifteen percent
(n�32) of them cited lack of staff and
resultant heavy individual workload as a
major problem. They described the lack

of adequate physical therapy coverage in
peripheral hospitals and delays in filling
vacancies due to retirement or transfers
as adding to the workload. Problems
with equipment were sighted by 13%
(n�27) of the participants as a hindrance
to service provision. These problems
included nonfunctioning and malfunc-
tioning equipment (eg, spirometers and
hyperinflation bags) and unsuitable
equipment (eg, nonadjustable beds) for
certain activities. Nineteen participants
(9%) voiced concern about the lack of

basic equipment for infection control
and inadequacies in universal precau-
tions, and 17 participants (8%) were con-
cerned about the lack of teamwork
within the CCU teams. Five percent of
the participants (n�11) pointed to the
lack of facilities for on-call service pro-
viders (eg, lack of transportation and
rooms for those working in an on-call
capacity). Low salaries and inadequate
income were mentioned by only 2 (1%)
of the participants.

Discussion
In this cross-sectional survey, critical
care physical therapy services in Sri
Lanka were found to exceed those
reported for other lower middle-income
countries,16,17 and techniques used were
similar to those reported in high-income
countries.14

There was a 100% response rate among
the physical therapists contacted, thus
enhancing the validity of the find-
ings.16,17 The availability of physical ther-
apist services in Sri Lankan CCUs also
was 100% in comparison with other
non–high-income countries, with Mon-
golia and Malaysia reporting 14.3% and
65.9%, respectively.16,17 Likewise, the
weekend coverage of physical therapist
services in Sri Lanka (98%) was high and
similar to that of high-income coun-
tries.17–19 Although all CCUs had access
to a physical therapist, the density of
physical therapists was very low (1.2 per
100,000 population) in comparison with
high-income countries such as Australia
and Canada with ratios of 60.4 and 51.1
CCU physical therapists per 100,000
population, respectively.20,21 No data for

Table 3.
Distribution of Functioning Beds, Admissions, and Deaths in CCUsa

Category

No. of
Functioning
Bedsb (%)

No. of
Beds per

PTc,d

No. of
Admissions

in 2011b (%)

No. of
Admissions

per PTd

No. of
Admissions per
Bed per Year/

No. of PTsd

CCU categoryd

General 169 (33) 1.7 13,390 (34) 136.6 0.81

Medical 52 (10) 0.7 3,865 (10) 53.7 1.03

Surgical 56 (11) 0.8 4,684 (12) 64.2 1.15

Pediatric 64 (13) 1.6 3,868 (10) 94.3 1.47

Specialized 168 (33) 1.4 13,123 (34) 110.3 0.66

Total 509 (100) 2.4 38,930 (100) 182.8 0.36

Hospital category

Basee 91 (18) 3.8 5,858 (15) 244.1 2.68

District general 44 (9) 0.9 3,464 (9) 70.7 1.61

Provincial general 26 (5) 1.2 2,172 (6) 98.7 3.80

Teaching 348 (68) 2.9 27,436 (70) 232.5 0.67

Total 509 (100) 2.4 38,930 (100) 182.8 0.36

a CCU�critical care unit, PT�physical therapist, missing�0.
b Functioning beds and admissions for 2011 (extracted from our previous study).10

c Beds per PT calculated by dividing the total functioning beds by the total number of PTs.
d Some PTs provided services for more than one CCU category located within the same hospital.
e Base hospitals are the lowest category of state hospitals with specialist doctors (consultants).

Table 4.
Work Patterns of PTsa

Hospital
Category

No. of
PTs

Work Doing On Call

Only in CCU
(Within-

Category %)

Weekends
(Within-

Category %)

Holidays
(Within-

Category %)

In CCUs
(Within-

Category %)

Nights
in CCUs (Within-

Category %)

Night Resident
in CCUs (Within-

Category %)

Base 24 6 (25) 24 (100) 21 (88) 14 (58) 12 (50) 5 (21)

District general 49 30 (61) 47 (96) 47 (96) 41 (84) 40 (82) 10 (20)

Provincial general 22 18 (82) 22 (100) 22 (100) 22 (100) 22 (100) 1 (5)

Teaching 118 73 (62) 116 (98) 115 (97) 115 (82) 90 (76) 44 (37)

Total 213 127 (60) 209 (98) 205 (96) 192 (90) 164 (77) 60 (28)

a PT�physical therapist, CCU�critical care unit, missing�0.
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comparison were available from other
low-income countries or low- and
medium-income countries. However,
even this figure from our survey is likely
to be an effective overestimate given that
only 60% of the physical therapists
worked exclusively in CCUs. Overall, Sri
Lanka had 182.8 CCU admissions per
physical therapist per year (correspond-
ing figures from other countries were not
available for comparison).

The role of the physical therapists in
CCUs worldwide is not well-defined, and
responsibilities and techniques vary
across countries.13–15,22 Similar to most
non–high-income countries,9 the study
participants reported that routine assess-
ment of all CCU patients in Sri Lanka was
not done, with only 28% of the physical
therapists independently assessing
patients for suitability for therapy.14,23

Further investigation is needed to
explore the appropriateness of the refer-
ral from doctors and whether patients
who might benefit from physical thera-
pist intervention are missed when not
referred by a doctor. In addition, if phys-
ical therapists were to assess all CCU
patients independently, their workload
would most likely increase beyond the

level that would be sustainable without
significant additional recruitment.

The techniques used by the physical
therapists in our survey, for the most
part, were comparable to those used in
high-income countries.14,22,24 However,
although techniques such as manual
hyperinflation were routinely utilized,
other techniques such as incentive spi-
rometry were used rarely despite wide-
spread availability of the equipment
(79.8%). This finding may have been due,
at least in part, to the awareness of the
lack of beneficial effects of incentive spi-
rometry on patient outcome even when
used in isolation.20,25 We did not gather
information on any anticipated risks
when applying manual hyperinflation or
on any precautions; these factors war-
rant further investigation. Another short-
coming of the study is that it did not
examine mobilization and exercise ther-
apies, considering their positive effects
on patient outcomes.

As expected, the number of physical
therapists employed by tertiary care hos-
pitals was comparatively greater than at
provincial general, district general, and

base hospitals. Although this finding was
due, in part, to the greater number of
CCUs in these hospitals,5 the actual num-
ber of physical therapists per CCU also
was low. The teaching hospitals were
more likely to have physical therapists
allocated exclusively to either CCU or
non-CCU work, whereas physical thera-
pists in other settings commonly divided
their time between CCU and non-CCU
work. Physical therapists working exclu-
sively in non-CCU settings were
excluded from the study, which likely
contributed to the apparent anomaly.
However, this limitation can be coun-
tered by taking the number of physical
therapists per CCU bed as a measure of
workload, giving more comparable
results for both tertiary care and non-
tertiary care settings.

Nearly half of the respondents had
engaged in some form of CPD. Data
regarding their participation in critical
care CPD activities were not collected. It
is recommended that all health care staff
should update their knowledge and skills
regularly to provide the best care for
their patients.8 Lack of CPD may have
contributed to the nonoptimal use of
available equipment, perceived lack of
cooperation from the CCU team, and
minimal audit and research output. Fur-
thermore, the lack of training opportuni-
ties is likely to affect morale among the
therapists. Partly in response to these
observations, the NICS of the Ministry of
Health has already commenced struc-
tured training programs for CCU
staff.7,26,27

The lack of basic equipment for infection
control, the inadequacies in universal
precautions, and the defects in available
physical therapy equipment also were
identified as significant problem areas by
the physical therapists. This finding may
have been due to disparity in the facili-
ties available in different CCUs across the
country; overall availability of necessary
equipment, as we report, is high.

Although we were able to reach all phys-
ical therapists working in CCUs in the
country, a limitation is that we did not
provide details on the proportions of
time spent by the physical therapists in
the CCUs, wards, or medical depart-

Table 5.
Availability of 24-Hour PTs in CCUsa

Category

Total
CCUsb

No. (%)

Critical Care Units
With 24-Hour PTs

No.
Percentage

Within Category

CCU category

General 35 (35) 21 60

Medical 10 (10) 7 70

Surgical 10 (10) 9 90

Pediatric 11 (11) 9 82

Specialized 33 (34) 20 61

Total 99 (100) 66 67

Hospital category

Base 23 (23) 12 52

District general 9 (9) 8 89

Provincial general 5 (5) 3 60

Teaching 62 (63) 43 69

Total 99 (100) 66 67

a PT�physical therapist, CCU�critical care unit, missing�0.
b Number of CCUs (extracted from our previous study).10
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ments. This limitation is of relevance
because in larger hospitals, most physical
therapists divide their time between sev-
eral CCUs or wards. This paucity of infor-
mation limits our ability to discuss the
physical therapy staffing details among
CCU categories any further. In addition,
although we report on physical thera-
pists engaged in CPD, we are unable to
provide details of how specific this train-
ing was to critical care. This specificity of
training needs to be investigated and
monitored in parallel with any critical
care physical therapy training program.
Future studies also are needed to address
physical therapist service provision in
non-state (private) hospitals in Sri Lanka
to demonstrate any further disparities.
The effectiveness of these physical ther-
apist services, their impact on patient-
related outcomes, and any changes in
these parameters after a regulated train-

ing program are other areas for future
work.

Information such as the availability, roles
in patient assessment, commonly per-
formed treatment modalities, workload,
and problems faced in day-to-day prac-
tice is critical for both short-term quality
improvement initiatives (eg, skills train-
ing) and long-term strategies to modern-
ize and update the physical therapy
workforce. However, there is a marked
lack of opportunities for CPD. Informa-
tion regarding how this lack of opportu-
nities affects the physical therapy work-
force, both in skill and knowledge
enhancement and in morale, is unavail-
able. The survey also was designed to
address this gap in knowledge. It is
hoped that the information gathered
through the survey will eventually be

used to create a focused quality improve-
ment strategy for the critical care physi-
cal therapy workforce that addresses the
lack of structured training and CPD
opportunities.

Although the focus of the survey is lim-
ited to Sri Lanka, a country in the lower
middle-income category, many of the
reasons that prompted the survey are not
unique to the island nation. The paucity
of information regarding practice of
physical therapy and its utilization is
common beyond the resource-rich set-
ting. Therefore, we believe that the
methods utilized during the survey and
the survey findings will prove useful as a
basis for similar initiatives elsewhere.

Our study highlights a lower middle-
income country with a free health care
system, providing critical care physical
therapist services across the country.
This can be a seen as a model for other
countries in the region and for those
with similar health care needs. The train-
ing difficulties and problems related to
equipment or facilities are likely to be
representative of resource-limited set-
tings and are a measure of the challenges
encountered in the provision of these
services.

In conclusion, physical therapist services
in state CCUs in Sri Lanka, a lower
middle-income country, were better in
comparison with those services in other
low- and middle-income countries, as per
available literature, in terms of service
availability and staffing. However, the
density of physical therapists remained
very low. Organized opportunities for
CPD and critical care skills training were
limited and emerged as the most con-
cerning issue for the study participants,
followed by the low staffing levels and
resultant heavy individual workload.

Ms Sigera, Mr Tunpattu, Mr Jayashantha, Dr
De Silva, Dr Athapattu, and Dr Haniffa pro-
vided concept/idea/research design. All
authors provided writing. Ms Sigera, Mr
Tujnpattu, and Mr Jayashantha provided
data collection. Ms Sigera, Mr Tunpattu, Dr
De Silva, and Dr Athapattu provided data
analysis. Ms Sigera, Mr Jayashantha, Dr De
Silva, Dr Athapattu, and Dr Hanniffa pro-
vided project management. Mr Tunpattu

Table 6.
Availability of Equipment and Practices Used in CCUsa

Equipment/Technique

Utilization by
Physical Therapists

No. Percentage

Equipment

Hyperinflation bags 210 99

Incentive spirometry 170 80

Suction equipment 207 97

Neuromuscular electrical stimulator 38 18

Corsets 98 46

Cervical collars 1 1

Chest guards 2 1

Electric pulse massager 1 1

Physical therapy techniques

Manual hyperinflation 178 84

Breathing exercises 142 67

Manual airway clearance techniques 126 59

Limb exercises 122 57

Mobilization 127 60

Positioning 117 55

Postural drainage 104 49

Coughing/huffing 28 13

Incentive spirometry 6 3

Forced expiratory technique 17 8

Active cycle of breathing technique 8 4

a CCU�critical care unit, missing�0.
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provided participants. Mr Tunpattu, Dr De
Silva, and Dr Athapattu provided facilities/
equipment. Mr Tunpattu, Mr. Jayashantha,
Dr De Silva, Dr Athapattu, and Dr Haniffa
provided institutional liaisons. Ms Sigera and
Mr Jayashantha provided administrative sup-
port. Ms Sigera, Mr Jayashantha, Dr De Silva,
Dr Athapattu, Professor Dondorp, and Dr
Haniffa provided consultation (including
review of manuscript before submission).
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