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Abstract

Introduction: Obesity may result in increased instability of posture in the case of external disturbances. The consequences of
mastectomy may be a disturbance in statics and body balance. Disturbances in postural coordination may be associated with
unevenly distributed postural muscle tension or abnormal body mass.

Aim of the research: To assess the impact of body mass index on postural stability of post-mastectomy women based on posturo-
graphic examination.

Material and methods: The study involved 40 women after mastectomy belonging to the “Amazonki” (Amazons) Club of the
Swietokrzyskie Province at the Swietokrzyskie Oncology Centre in Kielce. The age range of patients was from 52 to 87 years.
Patients were divided into three groups according to body mass index (BMI) criteria, i.e. normal body mass, overweight, or obese.
To assess equivalent reactions, the Postural Stability Test and the Clinical Test of Sensory Interaction and Balance (CTSIB) were
used on the Biodex Balance System platform. The research was carried out at the Posturology Laboratory at Jan Kochanowski
University in Kielce.

Results: In the case of the Postural Stability Test in static mode, obese patients demonstrated better postural stability. Comparing
the same test in dynamic mode, women after mastectomy with normal BMI maintained body balance better in comparison to
obese women. The CTSIB showed lower values regarding all four criteria in obese women compared to women with normal BMI.
Upright position of the subjects was characterised by higher sways in the sagittal plane than the frontal one (A/P > M/L).
Conclusions: Impairment of the postural control mechanism may result from both the aging process and comorbidities — among
others, obesity and medication.

Streszczenie

Wprowadzenie: Otyto$¢ moze prowadzi¢ do zwigkszonej niestabilno$ci postawy w sytuacji zaburzen zewnetrznych. Zabu-
rzenia statyki i rtéwnowagi ciala stanowia jedna z licznych konsekwencji radykalnej mastektomii. Nieréwnomiernie roztozone
napiecie mie$ni posturalnych u kobiet po mastektomii lub nadmierna masa ciata moze zakt6ca¢ koordynacje postawy ciata.
Cel pracy: Ocena wptywu wskaznika masy ciata na stabilno$¢ posturalna kobiet po mastektomii na podstawie badania po-
sturograficznego.

Materiat i metody: Badaniami objeto 40 kobiet po mastektomii w wieku od 52 do 87 lat, ktére naleza do Swietokrzyskiego
Klubu ,Amazonki” przy Swietokrzyskim Centrum Onkologii w Kielcach. Pacjentki podzielono na trzy grupy ze wzgledu na
wskaznik masy ciata (BMI) — z prawidlowa masa ciata, z nadwaga i z otytoscia. Do oceny reakcji réwnowaznych zastosowano
Test stabilnosci posturalnej oraz Test integracji sensorycznej i réwnowagi (CTSiB) na platformie Biodex Balance System. Bada-
nia wykonano w Laboratorium Posturologii Instytutu Fizjoterapii Uniwersytetu Jana Kochanowskiego w Kielcach.

Wyniki: W przypadku Testu stabilno$ci posturalnej w trybie statycznym lepsza stabilno$¢ posturalna miaty pacjentki z otyto-
$cig. W tym samym te$cie w trybie dynamicznym kobiety po mastektomii z prawidtowym BMI stabilniej utrzymywaty réw-
nowage ciata w poréwnaniu z kobietami otytymi. W tescie CTSiB kobiety otyle mialy nizsze wartos$ci we wszystkich czterech
kryteriach niz kobiety z prawidlowym BMI. Postawe stojaca badanych charakteryzowaty wieksze wychwiania w ptaszczyznie
strzatkowej niz czotowej (A/P > M/L).

Whioski: Uposledzenie mechanizmu kontroli postawy moze wynika¢ z procesu starzenia si¢, wystepowania dodatkowych
chordéb, takich jak otylo$¢, oraz z przyjmowania lekow.
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Introduction

Posturology is a science that defines all neuro-
physiological regulation processes of body posture in
space, both in the standing static position and during
movement. The posture of a human is characterised by
vertical orientation of the body in relation to a small
support surface [1-4]. Maintaining postural stability
is a dynamic process that resists various disturbances.
These disturbances may result from the internal and
external environment of man. In the case of women
after mastectomy, lymph oedema of the upper limb or
a prosthesis on the operated side may affect postural
stability [5, 6]. There are many factors determining
the stability of posture, but anthropometry seems to
be one of the most important ones affecting balance
control. Excessive body mass may result in increased
instability of posture in the event of external dis-
turbances. The growth of adipose tissue, apart from
many health complications, may have an impact on
motor behaviour, quality of life, and postural control
[7]. Obesity increases the risk of breast cancer, espe-
cially in postmenopausal women, while maintaining
normal body mass after menopause causes its decline
[8-10]. The mortality rate for breast cancer is higher
among obese women than among lean women [10].

Aim of the research

The aim of the study was to assess the impact of
body mass index on postural stability in women after
mastectomy, based on posturographic examination.

Material and methods

The study involved 40 women after mastectomy,
belonging to the “Amazonki” (Amazons) Club of the
Swietokrzyskie Province at the Swietokrzyskie Oncolo-
gy Centre in Kielce. The age range of patients was from
52 to 87 years (mean: 68.5 years). Radical, left-sided
mastectomy was performed in 24 (60%) women, and
right-sided in 16 (40%) patients. Of the adjuvant treat-
ment, chemotherapy was performed most frequently
(80%), followed by radiotherapy (62.5%) and hormonal
therapy (37.5%). In the case of medication used by the
studied women, cardiological and urological drugs as
well as sedatives prevailed. Serious eye disorders, and
those significantly disturbing balance (orthopaedic,
neurological, rheumatological) were criteria excluding
patients from the study group. More than half of the
patients had asymmetrical positioning of the shoulder
line (shoulder elevation of the treated area), which is
a frequent effect of unilateral mastectomy.

Patients were divided into three groups:

e group 1, body mass index (BMI) < 25 kg/m? normal
body mass, BMI < 25 kg/m?, (n = 7, age = 67.4 £11.1
years, mean BMI = 22.3 +1.8 kg/m?),

e group 2, BMI < 25-30 kg/m? >, overweight (1 = 26,
age = 68.1 £8.6 years, mean BMI = 27.2 +1.4 kg/m?),
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e group 3, BMI > 30 kg/m?, obese (n = 7, age = 70.9
+8.0 years, mean BMI = 33.8 +2.4 kg/m?).

Basic somatic features were tested. Body height
was measured using an anthropometer with an accu-
racy of 5 mm, while body mass was assessed using an
electronic scale with an accuracy of 0.5 kg. Based on
the obtained data, the BMI was calculated.

The Biodex Balance System platform was used to
assess postural stability. The Postural Stability Test was
performed in static and dynamic mode in a standing
position (with both feet on the ground) on a stable and
moving surface with open eyes. In addition, the Clini-
cal Test of Sensory Interaction and Balance (CTSIB)
was used to differentiate visual, somatosensory, or ves-
tibular disturbances. The Postural Stability Test con-
sisted of three 20-second trials, separated by a 10-sec-
ond break. During the examination, the patient’s sight
was focused on the monitor screen where a character-
istic dot appeared (centre of pressure — COP), which
reflected the centre of body mass. In fact, the COP is
the point of application of the resultant force of the
ground force reaction. The task of the patients was to
coordinate the body so that the centre of gravity of the
body was in the centre of the circle visible on the mon-
itor at the intersection of the coordinate axes. The posi-
tion was determined by entering the foot angle using
the centreline on the camera screen (scale 0-45° sepa-
rately for the right and left foot, e.g. 25° for the left foot
and 30° for the right foot) and heel position (scale B-J,
1-21 separately for right and left foot, e.g. F7 left foot
and E15 right foot). During the test, the patients had
a prosthesis on the side that had undergone mastec-
tomy. The dynamic mode test proceeded in a similar
way with the additional use of a mobile platform. For
the patients after mastectomy, the test started at level
12 (the most stable) and gradually the device went to
level 6, which is a more difficult mode with an unsta-
ble platform surface [11]. For statistical assessment, the
following stability indices were used: overall, anterior/
posterior, medial/lateral.

1. The Overall Stability Index (OSI) reflects the vari-
ability of the platform’s position from the horizon-
tal plane expressed in degrees over the time of all
movements performed in the test. Its high value
indicates a large number of movements performed
during the test.

2. The Anterior/Posterior Stability Index (A/P) reflects
the variation of the platform position for sagittal
plane movements expressed in degrees.

3. The Medial/Lateral Stability Index (M/L) reflects the
variation in the position of the platform for move-
ments in the frontal plane expressed in degrees [11].

The CTSIB quantification consisted of four 20-sec-
ond trials. The test was carried out in conditions of
sensory conflicts in a standing position via the meth-
od of registering sways, based on displacements of
foot’s centre of pressure measurements. The first trial
included the following conditions: eyes open, hard
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surface; second — eyes closed, hard surface; third —
eyes open, foam surface; and the fourth — eyes closed,
foam surface. After each trial, there was a 5-second
break. The subjects were instructed to adopt a stand-
ing position on both legs with their arms hanging
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freely alongside the trunk, with eyes directed towards
the monitor [11].

All parameters registered by the posturographic
platform were collected in a completely non-invasive
manner, and the device was safe for the research

Table 1. Descriptive statistics of analysed scales of the Postural Stability Test in static mode depending on BMI classifica-

tion
Analysed BMI Descriptive statistics of the analysed scales
e [ke/m’] Mean Standard Mini- Lower Median Upper Maxi- ANOVA
deviation  mum quartile quartile  mum
General <25 1.49 1.07 0.40 0.65 1.70 175 350  F=1269
f;jg(“ty <25-30> 106 0.99 0.30 0.50 0.75 115 480 P=0267
> 30 0.91 0.56 0.40 0.40 0.70 150 150
Stability <25 0.91 0.71 0.30 0.35 0.90 110 230 F=0172
Jetess AP <25-30>  0.82 0.92 0.20 0.33 0.40 0.88 agp =B
> 30 0.73 0.51 0.30 0.30 0.40 120 1.40
Stability <25 0.96 0.73 0.20 0.40 0.90 1.25 230 F=6613
Index M/L <2530> 042 035 0.10 0.20 030 0.50 149 P=0014
> 30 0.37 0.28 0.10 0.15 0.40 0.45 0.90
Zone A (%) <25 9529 1037 72.00 97.5 100.00  100.00 100.00 F=0.679
<25-30> 9673 930 5500 9900 10000 10000 100.00 P =04
> 30 99.14 227 9400 10000  100.00  100.00  100.00
Zone B (%) <25 414 9.67 0.00 0.00 0.00 15 2600 F=0536
<25-30> 3.04 8.99 0.00 0.00 0.00 100 4400 P=0469
> 30 0.86 227 0.00 0.00 0.00 0.00 6.00
Zone C (%) <25 0.57 0.96 0.00 0.00 0.00 1.00 200 F=0.684
<25-30> 019 0.93 0.00 0.00 0.00 0.00 agy 0=
> 30 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Zone D (%) <25 0.00 0.00 0.00 0.00 0.00 0.00 0.00  F=0.000
<25-30> 039 0.20 0.00 0.00 0.00 0.00 100 P =1000
> 30 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Quadrant 1 (%) <25 12.71 8.98 1.00 7.50 14.00 1550 2800 F=1217
<2530> 2050  17.83 0.00 9.00 1300 3100 6000 P=0277
> 30 2371 27.23 0.00 4.50 15.00 3550 7100
Quadrant 2 (°) <25 8.86 5.81 3.00 4.50 7.00 1200 19.00 F=0415
<25-30> 1004  10.29 0.00 3.00 5.00 1675 3400 P=0223
> 30 5.71 6.24 0.00 0.00 4.00 1100 14.00
Quadrant 3 (°) <25 4343 2453 10.00 27.00 4500  59.00  77.00 F=28l1
<25-30> 2319 2042 2.00 7.25 13.50 3525  gLoo P 0102
>30 2400 2364 0.00 10.00 2200 2800  70.00
Quadrant 4 (°) <25 3500  19.05 8.00 22.50 3000 5300 5600 F=0.848
<25-30> 4627 2450 7.00 28.75 4450 6075 9200 P=0363
>30 4657 2337 9.00 35.00 48.00 615  76.00

BMI — body mass index, Stability Index A/P — Anterior/Posterior Stability Index, Stability Index M/L — Medial/Lateral Stability Index.
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group. The study was carried out in May 2016 at the
Posturology Laboratory of the Institute of Physio-
therapy, Faculty of Medicine and Health Sciences, Jan
Kochanowski University in Kielce.

Statistical analysis

The obtained parameters were saved to one data-
base and processed statistically. For the assessment
of variables the arithmetic mean, standard deviation
(SD), and median were used. The ANOVA test was
used to determine the correlation between body mass
indices and postural stability indices. The results were
recorded on an Excel spread sheet. Statistical signifi-
cance was assumed at the level of p < 0.05.

Results

The study conducted among women post mas-
tectomy did not show any significant differences in
postural stability between individuals with normal
body mass, those overweight, or those obese. Analysis
of anthropometric variables showed a statistically sig-
nificant difference only between body mass indices
and the Medial-Lateral Stability Index (M/L) (°) in the
Postural Stability Test during static mode (F = 6.613,
p = 0.014). Other variables regarding postural stabil-
ity, which did not differ significantly in static mode,
were: Overall Stability Index (°) (F = 1.269, p = 0.267),
(%) time in zone C (F = 0.684, p = 0.110), (%) time in
quadrant I (F = 1.217, p = 0.277), and (%) time in quad-
rant III (F = 2.811, p = 0.102) (Table 1). For the Postural
Stability Test in dynamic mode, the results were as fol-
lows: Overall Stability Index (°) (F = 1.280, p = 0.265),
Medial-Lateral Stability Index (M/L) (°) (F = 3.294,
p =0.078), (%) time in zone A (F = 2.917, p = 0.096),
(%) time in zone B (F = 2.699, p = 0.109), (%) time
in zone C (F = 2.301, p = 0.138), (%) time in zone D
(F=2.896,p=0.097), (%) time in quadrant I (F = 1.124,
p = 0.296), and (%) time in quadrant III (F = 3.226,
p = 0.081) (Table 2).

All postural stability parameters were within the
normal range. In addition, larger sways in the sagittal
plane were observed compared to the frontal one. The
ANOVA test did not show statistically significant re-
sults between the conditions of the Clinical Test of Sen-
sory Interaction and Balance (CTSIB). The test results
were as follows: eyes open, hard surface (F = 0.960, p =
0.333); eyes closed, hard surface (F = 0.357, p = 0.554);
eyes open, foam surface (F = 0.004, p = 0.950); and eyes
closed, foam surface (F = 0.526, p = 0.473) (Table 3).

Discussion

Biomechanical changes in postural control and
physical activity in women after mastectomy associ-
ated with obesity are still not fully understood. In pa-
tients after radical surgery, a tendency was observed
indicating increased body sways in the sagittal plane
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compared to the frontal one [12, 13]. Therefore, pa-
tients may be more susceptible to loss of balance dur-
ing anterior-posterior destabilisation of posture, and
at the same time, be more resistant to destabilisation
in the event of lateral forces. In the case of the Pos-
tural Stability Test in static mode, obese patients had
better postural stability. Comparing the same test in
dynamic mode, women after mastectomy with nor-
mal BMI maintained body balance in comparison to
obese women. Research by Colné et al. also showed
worse results in dynamic posturography of the obese
group compared to static tests [14]. In addition, Neri
et al. stated that obesity can indirectly influence the
balance and postural stability of the body [15]. Bear-
ing in mind that higher values of BMI are equivalent
to lower muscle mass, it can be presumed that obese
women with possible lymphatic oedema, under dy-
namic conditions, and in the event of loss of stabilisa-
tion of posture will have a difficult return to balance.
Studies show that the risk of falls increases with the
weakening of lower limb and back muscle strength,
as well as the deterioration of mobility. Excessive
body mass is often found in people with low levels
of physical activity, which may result in an increase
concerning postural instability in external disorders
[16]. Other studies indicate that intense and frequent
physical activity is associated with better functioning
in everyday life and a reduction in the feeling of fa-
tigue and depressive symptoms among patients with
breast cancer [17, 18].

Current scientific studies show that the instabil-
ity of posture is most often associated with an in-
crease in lateral sways of the body [16]. The author’s
research indicates that the observed decrease in the
dynamics of sways in the frontal plane may mean
that obese women with an external prosthesis may
have more stable posture. Excessive mass combined
with greater distribution of fat, especially in the hips
and thighs, necessitates increased foot support. Such
a body build can effectively limit lateral body move-
ments and minimise the risk of falls. According to the
World Health Organisation (WHO), the distribution
of adipose tissue in terms of obesity can be divided
into two types, with different metabolic and health
consequences. The first type is android, in which fat
is mainly located in the upper body, especially in the
stomach and chest, while the second type is gynoi-
dal, where fat accumulates on the thighs and but-
tocks [19]. In the case of women after mastectomy,
the android-type prevails. Lymph oedema in the up-
per limb and prosthesis on the operated side may af-
fect postural stability. Several hypotheses explaining
the influence of body mass on controlling balance in
obese people have been proposed. In obese individu-
als, body geometry is modified by the increased mass
of body segments [20, 21]. Studies have reported that
those who are obese have much higher trunk weight
and increased abdominal fat correlated with a higher
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Table 2. Descriptive statistics of analysed scales of the Postural Stability Test in dynamic mode depending on BMI clas-

sification
Analysed scales  BMI [kg/m?] Descriptive statistics of the analysed scales
Mean Standard  Mini- Lower  Median  Upper Maxi-  Anova
deviation mum  quartile quartile  mum
General Stability <25 180 052 1.00 160 1.80 2.00 260 F=1280
Index <25-30> 168 068  0.80 130 150 185 430 P=0265
530 230 143 0.80 155 2.00 250 5.20
Stability <25 146 053 080 115 130 170 240 F=0440
Index A/P <25-30> 129 070 050  0.90 120 130 A =0l
530 1.74 131 040 090 140 215 430
Stability <25 079 034 040 045 0.90 105 120 F=3294
Index M/L <25-30> 081 032 040 060 0.70 0.98 140 P=0078
530 116 0.61 050 065 130 140 2.20
Zone A (%) <25 9871 150 9600 9800  99.00 10000 100.00 F=2.917
<25-30> 9870 350 8400 10000 10000 10000 100.00 P =0:096
530 9329 1284 6500 9400 10000 100.00  100.00
Zone B (%) <25 114 146 000  0.00 1.00 150 400 F=2.699
<25-30>  0.69 187 000 0.0 0.00 0.00 9.00 P=0109
530 457 879 000 0.0 0.00 400 2400
Zone C (%) <25 014 038 000 000 0.00 0.00 100 F=2301
<25-30> 046 145 000  0.00 0.00 0.00 g @SS
530 143 257 000  0.00 0.00 150 7.00
Zone D (%) <25 000 000 000  0.00 0.00 000 000 F=289
<25-30> 015 0.61 0.00 0.00 0.00 0.00 300 P=0097
530 071 150 000  0.00 0.00 050  4.00
Quadrant 1 (%) <25 1557 3240 000  0.00 100 1000 8800 F=1124
<25-30> 2231 2086 000  9.75 1550 3000  79.00 P =029
530 3043 3712 300 850 1300 4100  98.00
Quadrant 2 (°) <25 986 1672 0.0 150 3.00 800  47.00 F=0.202
<25-30> 2896 3006 000 550 1850 4875 10000 P =066
530 1614 1340 200 850 1000  21.00  42.00
Quadrant 3 (°) <25 4857 2912 000 3350 5800 6350 8800 F=3226
<25-30> 2431 2223 000 650 2300 3725 7600 P =008l
530 2571 2427 000 1100  21.00 3450  68.00
Quadrant 4 (°) <25 2600 1814 300 1100 3400 3450 5400 F=0.021
<25-30> 2442 2330 0.0 3.25 1950 4025 8700 P =088/
530 2771 2234 000 1200 2300 4450 5800

BMI = body mass index, Stability Index A/P — Anterior/Posterior Stability Index, Stability Index M/L — Medial/Lateral Stability Index.

BMI [20, 21]. In addition, the research by Cie§linska-
Swider et al. regarding the influence of the type of
obesity on swaying posture showed that women with
abdominal obesity show lower stability in a standing
position than women with fat located on the thighs
and buttocks [7]. Corbeil et al. studied the influence

of body mass and fat distribution on postural stability
subjected to external disturbances. The authors con-
cluded that obese people with abnormal amounts of
abdominal fat may be more likely to fall than people
with normal body mass [22]. Additionally, Al-Momani
et al. found a significant impact of disability regard-

Medical Studies/Studia Medyczne 2019; 35/1



Obesity and postural stability in women after mastectomy

53

Table 3. Descriptive statistics of the analysed scales of the Sensory Interaction and Balance Test, depending on BMI

classification

Analysed BMI Descriptive statistics of the analysed scales

sezlles [kg/m’] Mean Standard  Minimum Lower  Median Upper  Maximum  ANOVA
deviation quartile quartile

Eyes <25 0.82 0.34 0.44 0.62 0.71 1.00 133 F = 0.960

open <25-30> 077 0.39 035 0.51 0.66 0.86 182  P=033

surface > 30 0.62 0.27 0.36 0.43 0.58 0.70 115

Eyes <25 127 0.37 0.77 1.08 1.28 1.40 1.90 F=0357

]Ei'rorf]ed <25-30> 116 0.46 0.55 0.83 1.05 138 240 P=03%

surface > 30 1.13 0.36 0.64 0.87 1.13 0.44 1.55

Eyes <25 134 035 0.89 1.05 1.40 1.62 1.74 F =0.004

?Op;rrr‘] <25-30> 139 0.73 0.55 0.9 115 175 393 P=09%0

surface > 30 132 0.43 0.88 0.97 121 1.61 1.99

Eyes <25 3.94 0.75 2.68 3.6 3.95 4.43 4.88 F=0526

%‘;ﬁd <25-30> 3.8 0.86 173 2.84 3.23 371 S W

surface > 30 3.55 161 151 215 4.00 473 5.60

ing the upper limb, stroke, heart disease, arthritis,
joint diseases, diabetes, and hypertension, as well as
mental disorders and cognitive impairment in walk-
ing and balance deficits among older people [23]. In
obese women, deficits in the recovery of balance may
result from different functional conditions of postural
stability [24]. The cause may be slower response due
to increased inertia of body segments, increased stiff-
ness of joints, and reduced mobility due to excessive
fat tissue, muscle weakness, or lack of coordinated
movements [16, 25]. In turn, the results of research by
Skalska et al. showed that postural abnormalities may
increase with age [26]. In addition, pharmacotherapy
can also affect postural stability, especially in older in-
dividuals. In the author’s study, the majority of post-
mastectomy patients received cardiac-related drugs,
among others, antihypertensive or antiarrhythmic
medication, which may interfere with maintaining
stable posture in dynamic conditions, and even lead
to the risk of falls. Antidiabetic and central nervous
system drugs such as benzodiazepines and phenothi-
azines as well as antidepressants may interfere with
cognitive function, resulting in prolonged response
time or impairment of consciousness [27]. According
to Biskup et al., routine medication for women after
mastectomy can cause an increased risk of falls [28].
Naessen et al. studied the effect of endogenous oes-
tradiol and hormonal therapy on balance responses
in elderly women using a balance platform. The study
showed that patients had low levels of oestradiol in
the serum associated with a greater disturbance of
postural stability, while hormonal therapy, compared
to placebos, improved the postural stability of women
with low serum oestradiol levels [29].
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In order to assess the influence of obesity on pos-
tural stability and pelvic inclination, Son examined
12 obese persons and 12 people with normal body
mass using a tensometric platform. The test results
showed that in the case of hard and foam surfaces
of the platform during the test with closed eyes, the
centre of gravity speed and total tilt distance were sig-
nificantly higher in the obese group than in the group
characterised by normal body mass. However, in the
case of hard and foam platform surfaces, for the ex-
amination with open eyes, the centre of gravity speed
and the total tilt distance did not differ significantly
in both groups [30]. Rachwat et al. [31], to assess the
importance of visual control in maintaining static
balance, examined 150 people by means of a tenso-
metric platform, including 75 amazons and 75 women
with similar anthropometric parameters. The study
consisted of two trials: with eyes open and closed.
The results of the test showed that the equivalent
reactions of amazons were dependent on the organ
of sight, while the postural stability of patients after
mastectomy was better in comparison to the control
group. This difference could be related to the women’s
applied rehabilitation programme after oncological
treatment in order to maintain stable posture [31].

Despite the proven effect of increased body fat as
asignificant factorin the aetiology of malignant breast
tumours, the effect of distribution of this tissue is not
fully understood and requires further research. Main-
taining normal body mass after menopause causes
a decrease in the risk of breast cancer [9]. Maintaining
proper proportions of body composition should be
one of the basic preventive behaviours among wom-
en, especially over the age of 50 years [10].
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Conclusions

Impairment of the postural control mechanism

may result from both the aging process and comor-
bidities — among others, obesity and medication.
Women after mastectomy with obesity had better re-
sults in static posturography as opposed to dynamic
posturography. Standing posture of the subjects was
characterised by larger sways in the sagittal plane
than in the frontal plane.
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