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Objectives: The purpose of this study was to determine whether obesity is
associated with less postural stability in young adults, and whether it is influ-
enced by anterior pelvic tilt angle and sensory dysfunction.

Methods: Center of gravity (COG) velocity and total sway distance with eyes
open or eyes closed on firm or foam floors were determined in 12 obese in-
dividuals and 12 individuals with normal weight.

Results: On firm and foam floors with eyes closed, center of gravity velocity and
total sway distance were significantly greater in the obese group than in the
normal-weight group. However, on firm and foam floors with eyes open, center of
gravity velocity and total sway distance were not significantly different in the
two groups.

Conclusion: The clinical implication of our findings is that obese young adults
exhibit poor postural stability. Our findings also suggested that postural insta-
bility in obese individuals is associated with increased lordosis due to abdominal
fat and poor integration of plantar somatosensory input.

1. Introduction

Obesity is related to various medical complications,
such as heart disease, diabetes, cancer, breathing prob-
lems, and disabling musculoskeletal conditions that
impede quality of life [1—3]. Obesity is also associated
with postural instability [4], which is commonly
described as the ability to maintain or restore the center
of mass with respect to the base of support. Several
systems, such as the brain, visual, vestibular, proprio-
ceptive sense, and musculoskeletal systems, contribute
to the control of postural stability while standing [5],
and deficits in these systems result in postural insta-
bility. Previous studies have suggested that obese in-
dividuals are at increased risk of falling [6,7]. Vincent

et al [8] reported that obese individuals have reduced
functional ability as compared with individuals with
normal weight.

Several hypotheses have been proposed to explain the
effect of body weight on balance control in obese in-
dividuals. In obese individuals, body geometry is
modified by the increased mass of body segments [9,10];
for example, previous studies have reported that obese
individuals have significantly greater trunk mass and
that increased abdominal fatness is correlated with a
higher body mass index (BMI) [9,10]. Increased
abdominal fatness contributes to increased lumbar
lordosis and anterior shift of the center of gravity (COQG)
[6,11]. Another hypothesis concerns changes of sensory
functions of lower limb [4,12]. Hue et al [4] suggested
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that obese individuals have reduced sensory functions of
lower limb due to the pressure generated by large mass.
These altered body geometry and impaired sensibility
impose functional limitations and postural instability
that impact the activities of daily life.

Therefore, the purposes of this study were to deter-
mine whether obesity is associated with decreased
postural stability in young adults, and whether postural
instability is influenced by the angle of anterior pelvic
tilt and sensory dysfunction.

2. Materials and methods

2.1. Participants

Twenty-four healthy young volunteers, age range
20—26 years, were equally allocated to one of two
groups, a normal group (BMI <25 kg/m?) and an
overweight group (BMI > 25 kg/m?), in accord with the
World Health Organization classification (World Health
Organization, 2003) [13]. Table 1 details the physical
and anthropometrics characteristics of the 24 study
participants. Candidates were excluded if they had a
balance problem, cardiovascular disease, or diabetes;
were pregnant at the time of assessment; had an un-
corrected vision problem; or had a severe musculo-
skeletal injury of the lower limb that might interfere
with assessments. Prior to participation, the purpose of
this study was explained to all participants and all pro-
vided informed consent. This study was approved by the
local committee of the Institutional Review Board of a
Cheongju University, Cheongju, Republic of Korea and
was conducted in accord with the ethical principles of
the Declaration of Helsinki.

2.2. Measurements

Waist circumference was recorded to the nearest
1 mm at the midpoint between the lowest rib and the
superior border of the iliac crest using an inelastic
measuring tape. Hip circumference was measured at the
maximum posterior extension of the buttocks, and BMI

was calculated by dividing body weight (kg) by the
square of body height (m?).

A palpation meter (PALM; Performance Attainment
Associates, St. Paul, MN, USA) was used to measure
anterior pelvic tilt angle. After palpating the anterior
superior iliac spine and posterior superior iliac spine, an
examiner attached a tape to these bony landmarks. The
examiner then placed one caliper arm tip of the palpation
meter on the anterior superior iliac spine and the other on
the posterior superior iliac spine. An intraclass correla-
tion coefficient of 0.92—0.99 has been reported for
measurements of pelvic tilt using this technique [14,15].

Postural stability was evaluated using a force platform
(IBALANCE; Cybermedic Co., lksan, Korea) of size
600 mm x 400 mm, equipped with four load cells to
determine the locations of COGs. During postural sta-
bility tests, the participants were asked to stand barefoot
and adopt a comfortable stance on the platform. With
arms alongside the body, the mean COG sway velocity
and total sway distance were measured under four con-
ditions, that is, with or without a layer of foam rubber on
the supporting base, and/or with eyes open or close.
These conditions were defined as follows: Condition
1 = hard surface with eyes open, Condition 2 = hard
surface with eyes closed, Condition 3 = foam surface
with eyes open, and Condition 4 = foam surface with
eyes closed. All trails lasted 10 seconds and were initi-
ated with eyes open. For measurements with eyes closed,
an auditory signal indicating that the participant closed
his/her eyes was given 5 seconds before trails. Each
participant repeated the four conditions three times.

2.3. Statistical analysis

SPSS version 12.0 (SPSS Inc., Chicago, IL, USA)
was used for statistical analyses. The Kolmogor-
ov—Smirnov test was used to determine whether data
were normally distributed, and the significance of
intergroup differences in age, height, weight, waist cir-
cle, pelvic angle, BMI, and balance capacity was
determined using the independent ¢ test. Statistical sig-
nificance was accepted for p < 0.05.

Table 1. General characteristics of the participants.

Obese group (n = 12) Normal-weight group (n = 12) t )4
Gender (male/female) 5/7 5/7
Age (y) 22.50+£2.43 21.83 £1.11 0.86 0.401
Weight (kg) 84.06 + 14.95* 58.00 £ 10.06 5.01 < 0.001
Height (cm) 166.76 + 11.54 169.33 £ 11.55 0.56 0.582
Waist circumference (cm) 99.83 + 8.33* 76.67 +4.71 8.38 < 0.001
Hip circumference (cm) 111.25 £ 6.83* 91.17 +4.53 8.89 < 0.001
BMI (kg/m?) 30.02 £ 1.89* 20.12+2.19 11.85 < 0.001
Anterior pelvic tilt angle (°) 8.75 £ 3.36* 433 +£227 3.77 0.001

Data are presented as mean = standard deviation. * Significant difference between the obese and normal-weight groups (p < 0.05). BMI = body mass

index.



Download English Version:

https://daneshyari.com/en/article/8818424

Download Persian Version:

https://daneshyari.com/article/8818424

Daneshyari.com


https://daneshyari.com/en/article/8818424
https://daneshyari.com/article/8818424
https://daneshyari.com

