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Introduction

Abstract

Introduction and Purpose: The aim of the study was determin-
ing the intensity of physical strain connected with performing cer-
tain rehabilitation procedures in relation to individual aerobic ca-
pacity of men and women realizing such procedures.

Material and Method: Heart Rate (HR) was measured and maxi-
mum aerobic capacity (VO,max) was evaluated in the subjects per-
forming PWC__ test. Then, the subjects applied three therapeutic
standards: passive exercise, individual fitness exercises and verti-
calization with gait training during which, the relative intensity of
work (% HR and % VO,max) and resting Metabolic Equivalent (MET)
were evaluated.

Results: VO,max in men was significantly greater (3.4+0.3 |/min)
than in women (2.7+0.5 I/min) (p<0.05). Therapeutic standards
imposed a moderate physical load for men at the level of 51.2%
HRmax and 29.0% VO,max, with MET equal to 3.4. In women physi-
cal strain was similar to that of men (52.2% HRmax, 30.5% VO,max
and 4.0 MET). In the subjective evaluation of the work the physio-
therapists described it as hard.

Conclusions: The results indicate that the subjective evaluations
of physical load in physiotherapists were not directly related to
their aerobic capacity and might be external or psychological in ori-
gin. It seems that physiotherapy students-to-be should represent a
prepared mental profile and, at least, a moderate level of physical
fitness.

Keywords: Physiotherapy; Aerobic capacity; Therapeutic stan-
dards

Abbreviations: BMI: Body Mass Index; HR: Heart Rate; MET:
Multiple Resting Metabolic Equivalent; VO,max: Maximal Oxygen
Uptake; PWC,_: Physical Work Capacity; WHO: World Health Or-
ganization

The profession of a physiotherapist frequently requires re-
alizing some therapeutic procedures, which may constitute a
serious strain for the organism [6,10,13,14,15,28]. Due to this
fact, it is believed that physical effort in performing physiother-
apy is a common phenomenon [2,4,7,8,24] for both men and
women [13]. Modern day physiotherapy holds high expecta-
tions towards the staff performing the therapeutic procedures
including mental and physical features [4,19,25,28]. Perform-
ing of the therapeutic standards is commonly considered by
physiotherapists as an intense work load although, objectively
it constitutes rather moderate strain on the organism [13-
15,30]. Only the dynamic professional activities performed on
neurosurgery wards classify physiotherapist's job as a moder-

ate — hard [11,17,22,28]. Thus, a discrepancy is observed be-
tween objective, measureable, work load and subjective work
load sensed by physiotherapists performing their profession
[13,22]. However, literature data indicate that there are threats
to the health of physiotherapists despite the moderate inten-
sity of their work [10,20,30]. Hence, another attempt to analyze
the previously identified problem, but from a slightly different
perspective. The aim of the study was, therefore, to determine
the intensity of physiological strain during execution of some
rehabilitation procedures in male and female physiotherapist. It
was assumed that therapist's individual aerobic capacity, motor
predisposition and mental preparation have direct influence on
the perception of comfort or discomfort of the work.
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Methods

Eight men and twelve women, aged between 22 and 56
years, participated in the study. The subjects work on hospital
wards with rehabilitation sections in public and private health
care institutions. In these institutions most therapeutic stan-
dards are performed including some strenuous procedures due
to complicated health condition of patients with neurological or
orthopedic problems.

Anthropometrics

Body height was measured using an electronic scale with
height meter WPT/o 150C (from RADWAG) in a standing posi-
tion to the nearest 0.1cm, and body weight was measured to
the nearest 0.1 kg.

Procedures

Physical strain was measured in the subjects performing
passive exercise (applied in the case of lack of voluntary muscle
activity), individual general fitness exercise (a combination of
actions directed at improving general psycho-physical fitness
and neuro- muscular coordination) and verticalization together
with gait training (a connection of two closely related standards
— verticalization precedes proper gait training in case when a
patient for various reasons had spent a significant amount of
time bed bound).

According to Lovett's scale of the muscle strength, passive
exercise is applied in patients evaluated at the level of 0-1. They
rely completely on passive exercise of joint movement in maxi-
mal range, retaining at the same time length and flexibility of
certain structures of motoric system such as muscles, tendons
and ligaments. Therapist performs about 30 repeats of such ex-
ercise in selected joint axis. In the group included in the study,
therapists performed exercises of flexion — extension motion,
pronation and supination for talocrural joint and radiocarpal
ligament; flexion — extension for knee joint and elbow joint; as
well as flexion extension, adduction — abduction, rotation for
humeral joint and hip joint.

Active resistance exercises are recommended in patients,
whose muscle strength exceeds 3 on Lovett's scale. The move-
ment performed by patient is against gravitation with additional
external resistance (eg. therapists arms). In the studied group,
therapists performed both upper and lower limb exercise in op-
timal motion range, while in final stages resistance was respec-
tively reduced, but at the same time fluency of performance
was retained. For talocrural joint and carpal joint a resistance
flexion — extension and adduction — abduction was performed,
for knee and elbow joints: flexion — extension; moreover, for hip
joint resistance flexion — extension, adduction — abduction and
both rotations were performed.

Active orthostasis and gait training is the process of helping
to secure the patient during transfer from supine to orthostatic
position and during gait training itself. In the phase of support-
ing and transferring therapist focuses on possibly best perfor-
mance of single elements of gait by supporting body stability,
movement and secure the balance loss. Training of particular
gait phases is possible with the help of therapist applying resis-
tance or alleviation for selected part of the body as well as influ-
encing the balance of patient. In the studied group, therapists
led patients through full orthostasis, starting with transferring
from supine to sitting position, helped through rotation on bed
and transfer to sitting with legs hanging down. Another stage

was transfer to standing position and gait around the room.
Physiotherapist controlled body orthostasis, stabilizing patient's
coxal bone. After finalized exercise, patient sat down and next
lied down on the bed.

The therapists recommended the selected procedures con-
sidering that they are most frequently executed and impose a
relatively high strain on their body due to the intensity of the
effort and relatively long time of realization of each standard
[13,15].

Body height, mass and Heart Rate (HR) were measured in
the subjects. To evaluate their aerobic capacity (VO,max) the
PWC,_ test was performed on bicycle ergometer Monark 915
[1,13,21]. HR was monitored with Sport Tester Polar S 410. The
rate of oxygen uptake (VO,), for load not exceeding the value of
HR<170 beats /min, was calculated according to EUROFIT Test
standard [1]. Based on the result of PWC__  test and calculated
HRmax [27], VO,max was calculated for each subject by means

of Astrand — Ryhming nomogram [3].

During performance of the therapeutic procedures HR was
considered conclusive after reaching a steady-state [9,18]. The
relative work load in the subjects was presented as percentage
of VO,max (%VO,max) and the units of multiple resting Meta-
bolic Equivalent (MET). These relative workloads for men and
women were then compared with those reported for work
physiology and ergonomics [4,9,18,23].

Statistical Analysis

The Student’s t-test was used for intergroup and intragroup
comparisons. For variables which did not meet criteria for para-
metric tests a Mann-Whitney test was applied for intragroup
comparisons. Statistical significance of all the tests was set at
0<0.05. No statistically significant differences in the studied
characteristics, with the exception of the physical effort of the
male group and the female group expressed as VO,max |/min
allowed to present the results of the analysis as mean values,
standard deviations and medians. The obtained results were
also compared with the relevant classifications in the available
literature.

Results

Table 1 presents basic characteristics of the tested physio-
therapists.

Table 1: Characteristics of the subjects (mean + SD).

Feature Men Women
Age (years) 30.0+7.9 32.3+11.6
Height (cm) 182.746.0 166.315.5
Body mass (kg) 83.7+13.9 60.5+9.0

Mean: average value of analyzed parameter; SD: Standard Deviation

Table 2: Heart Rate (HR), maximum oxygen uptake (VO, max) and
physical loads during PWC__ test in the subjects (meanSD).

Feature Men Women
Resting HR (beats/min) 74.7+8.4 77.3£10.7
HRmax (beats/min) 197.1+4.2 192.545.9
PWC,,, (W) 208.9+30.2 159.5435.1
PWC,,, (W/kg) 2.5:0.4 2.6£0.4
VO,max (I/min) 3.4+0.3 2.7+0.5
VO,max (ml/kg/min) 41.747.4 45.248.5

Mean: average value of analyzed parameter; SD: Standard Deviation; HR: Heart
Rate; Hrmax: Maximum Heart Rate; PWC170: Physical Work Capacity; VO, max:
Maximal Oxygen Consumption.
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Table 3: Mean Heart Rate (HR) during realization of standard physio-
therapy procedures.

Men Women
Feature
mean + SD median mean + SD | median
Passive exercise 95.2+10.1 98.3 99.5+11.0 99.3
Resistance exercise 93.0+8.2 95.3 96.6+11.7 92.9
Gait training 100.8+10.5 103.1 100.7+13.4 99.5

No statistically significant differences were found
Mean: average value of analyzed parameter; SD: Standard Deviation; median:
the median value of the set; p: value used to determine statistical significance

Aerobic capacity of tested subjects, denoted by the value of
VO,max was average, while VO,max of men was significantly
greater than that of women, which is consistent with the basic
knowledge of the exercise physiology [9,18] (Table 2).

In both men and women mean heart rate, as a response to
realization of physiotherapeutic standards, assumed similar val-
ues on the level of low effort (Table 3). In both tested groups
the greatest strain appeared during verticalization and gait
training, and the slightest strain appeared during exercise with
resistance. However, the differences were not statistically sig-
nificant.

Strain with work, expressed by means of relative pace of
oxygen uptake % VO,max, was low in both men and women
(Table 4). The evaluation of work intensity described by relative
increase in heart rate %HRmax and multiple resting Metabolic
Equivalent (MET) presented a similar scenario.

The comparison of the level of work strain expressed in the
volume of used oxygen VO, (ml/kg/min) in tested men and
women during the realization of the therapeutic procedures se-
lected for the study confirmed that both male and female phys-
iotherapists work with similar intensity.

Table 4: Mean increase in Heart Rate (HR), maximum Oxygen uptake
(VO,) and multiple resting Metabolic Equivalent (MET) in men and
women performing selected physiotherapy procedures.

Men Women
%HRmax %VO.ma MET %HRmax %VO- MET
X
Feature (beats/ ’ 2 i (beats/ ,max K
) (I/min) (units) ) . (units)
min) min) (I/min)
Passive
X 48.3+5.4 | 24.95+7.7 1 3.0+1.1 51.6%4.7 29.6%6.8 3.9%t1.3
exercise
Resistance
. 47.3+4.7 | 23.4+6.7 | 2.8#0.9 50.1+5.4 27.5+7.8 3.6t1l.4
exercise
Gait
o 51.245.4 | 29.0+7.7 3.4#0.9 52.2+6.1 | 30.5+8.8 4.0t1.5
training
Mean: average value of analyzed parameter; SD: Standard Deviation; %Hrmax:

Percent of Maximal Heart Rate; %VO, max: Percent of Maximal Oxygen con-
sumption; MET: Multiple of resting Metabolic Equivalent

Table 5: Comparative characteristics of the volume of the Oxygen
uptake (VO,) in tested men and women during realization of standard
physiotherapy procedures.

Vo, Men Women
(mlkg*min®) meanSD median | mean*SD = median
Passive exercise 10.5+3.9 11.5 13.6+4.6 13.8
Resistance exercise 9.843.2 10.9 12.6+4.7 11.9
Gait training 11.9+3.2 12.4 14.0+5.3 14.3

No statistically significant differences were found

mean: average value of analyzed parameter; SD: Standard Deviation; median:
the median value of the set; VO, (ml.kg-1min-1): Volume of Oxygen consump-
tion

Discussion

It has been reported that perception of the relative strain
during realization of therapeutic standards by men comprises
within the range of 60.6% - 78.3% [13] and much exceeds the
physiological work load usually observed at the level of 30-35%
VO,max [4]. In this study objective work strain was close to 50%
HRmax, 30% VO,max and 3 MET in both men and women. In ac-
cordance with WHO guiding principles, such described intensity
of measured therapeutic standards matches moderate physical
activity occurring during a quick walk, dance, garden work or
carrying loads up to 20 kilos [29].

These results confirm the finding of Ksykiewicz and Zajac's
[12], who qualified most of physiotherapist's professional ac-
tivities as barely strenuous except the dynamic standards per-
formed on neurosurgery wards described as a moderate-hard
work. This work can also cause numerous overloads and inju-
ries [17,24,30]. Similar results were obtained in the present
study, which utilized different methods of evaluation of physical
strain and included the specifics of the therapeutic procedures
[11]. It seems, therefore that in order to evaluate the general
work load of physical therapists the measurements of effects of
short-term of physical effort as well as long-term effort related
to specifics of physiotherapy standards should be considered
[10,12,30].

Greater aerobic strain while participating in verticalization
and gait training observed in this study can be explained by the
character of this therapeutic standard requiring active securing
of the patient. For certain physiotherapists this standard may
constitute a greater psychological strain driving, additionally,
the cardiovascular system [9,15,18]

Body structure and level of physical fitness of physical thera-
pists influences their ability to perform physiotherapy standards
[4,20]. VO,max of men and women who underwent PWC . test
differed significantly. In men, it may be classified as a low or
moderate whereas in women as a high. This finding leads to the
conclusion that VO,max greatly varies in physiotherapists with
disadvantage to man. A similar figure of VO,max dispersion was
observed in previous studies [13-15]. It might be that men less
care about importance while deciding on and then perform-
ing the physiotherapy profession. Study on physiotherapy stu-
dents, with significant dispersion of physical fitness, revealed
poor physical preparation of physiotherapists for the profes-
sion [26]. This statement is also confirmed by the results of our
many years of research, which indicate a time-dependent de-
terioration in the endurance of adolescents undertaking phys-
iotherapy studies [16]. It is probable that therapists with low
level of physical fitness do not want to work in “difficult” hospi-
tal wards, where passive exercises, which significantly load the
physiotherapist's organism, are the most frequently performed
therapeutic standards [14]. The variety of patients' conditions
and their anthropometric features can constitute an additional,
unpredictable factor increasing physiotherapists' physiological
strain [7,8].

In presented study the differences in the intensity of effort
during the realization of rehabilitation procedures, calculated
according to Jaskdlski's [9] and Pollock's [23] methods, were
insignificant. Expected differences do not exceed 8% of accept-
able error resulting from conversions and their absolute values
correspond to study results published by other authors [5,9].
It seems that applied methods can be of useful for evaluating
intensity of work in physiotherapy.
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Conclusions

It is concluded that the subjective evaluation of physiothera-
pist's work was not directly related to their aerobic capacity or
physical strain during the realization of therapeutic procedures,
which ought to be adapted to physical and psychological abili-
ties of the staff. Subjective perception of task performed may
be influenced by external conditions and personal characteris-
tics of the physical therapist. Certain therapeutic procedures,
i.e. commonly utilized passive exercise can constitute a signifi-
cant strain for physiotherapist with low level of physical fitness.
Physical therapists — to — be should represent at least minimum
aerobic capacity and retain a proper level of psychological and
physical fitness.
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