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ABSTRACT

The purpose of this research was to determine anthropometric paticulars and somatotype with different
types of MS in women. 54 patients with MS in three groups (27- Relapsing-Remitting, 16 secondary
progressive, 11 primary progressive) and 20 health women as the control group participated in this
research. Body Composition Analyzer was used to measure the particularities of anthropometry and
Heath-Carter somathotype for determination of somatotype. Chi-square test was used to reviewe the
relationship between research parameters with different types of MS Independent t-test was used to
compar e the research parameters among health and MS women. The results demonestrated a meaningful
relation among particularities of anthropometry in weight, body mass index, percent of fat, waist to hip
ratio and lean body mass with different types of MS in women (P<0.05), and no meaningful relation with
height, length of upper body and lower body index with different types of MSdisease (P> 0.05). Thereis
meaningful relation between somatotype and types of MS (P<0.05), meaningful difference among MSand
health women in height, length of upper body and lean body mass, no meaningful difference between
length of lower body, weight, body mass index, percent of fat, waist to hip ratio and fat mass. By
regarding the results, MS women with relapsing-Remitting, fat and mesomorphs specially from types of
progressive, is primary progressive ones.
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INTRODUCTION

Multiple Sclerosis (MS) is the most common progressiervous diseases and is one of the
causes of crippledom during the youth [2]. Up tavhaot only MS prevention, treatment and
irradiation methods have remained veiled to theaeshers, but also the main cause of MS has
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not been discovered. In Europe, 30 out of 100,a@teisfrom MS and 2.5 to 3.7 persons are
added to the statistics annually [5]. Although maghis known about the number of MS patients
in Iran, there are signs that the cases of MSremeasing day by day.

Several specifications including standard of livirgultural aspects, family literacy, family
problems, nutrition, nervous damages and problengsewven geographical place of residence
have been observed in MS patients [15]. Verheydex. €2006) reported that MS is a common
illness among higher educators. It doesn’t seem hi@mian and European societies differ
significantly in terms of portent. Marital statuashno effect on MS and 10.1% of the patients
have positive family records. The main cause of iMM8ot known and MS rate is increasing but
the researchers are to identify the effective facémd to treat this disease. Although by virtue of
the literature MS is due to abnormality in nerveystem, it can be expected that the disease can
have anatomic and mechanical consequences. Therefdentification of the physical
specifications of MS patients is useful.

Anthropometry is a science that measures the badydetermines the size, form, symmetry,
composition, maturity and performance of man [I5je discipline concerns the proportionality
of length, perimeter and width of limbs, proportidity of the mass of body parts and the
relationship of longitudinal proportions and magbady parts. The researchers have agreed on a
two-part model consisting of Lean Body Mass (LBNtidaat Mass (FM) or Mass of Body Fat
(MBF) for facilitating estimation of definite propmns of main body components[18]. As for
body composition evaluation, FM includes all fastie components (lipid in addition to cellular
matrix) and LBM describes all the tissues thatreepart of FM. Indices such as BMI and WHR
are used to study the relations among simple apdimetric indices.

Somatotype is the classification of people in teohbody structure and type. Heath & Carter’s
Somatotype is presently the method widely-used dwade. This method includes a three-point
scoring system. Endomorphy concerns body fatnessyamless of distribution manner,
endomorphy describes physical aspects of resentlamch as body perimeter, belly volume,
etc. Mesomorphy concerns physical variables lilsgole body robustness in terms of muscle and
bone, chest volume and possible hidden muscle niagemorphy concerns body thinness.
Ectomorphy describes physical variables like thasnef body or delicacy of limbs in the absence
of any muscle, fat or other tissues whatsoever.

Many factors affect the anatomic form, structurel amass of human body including age, sex,
genetic aspects, environment and type and amousttofities [9]. Although the relationship of
specific anthropometric features and body type,ooe hand, and the possibility of some
diseases, on the other hand, has been approvedrialing was found on the relationship
between special anthropometric specifications togetwith body type and MS (including
benignant, malignant, relapsing-remitting, secopgangressive and primary progressive) and
no comparison has been done between healthy pang@I®S patients from this viewpoint. Only
the research administered by Bergman et al. in Iifted at determining body types of the
patients suffering from different types of MS usiRgference Point of Wanke. In this research it
was shown there were anthropometric differencesngmS male and female patients.

Thus, with the hypothesis that anthropometric $pations together with body type are related
to MS, this research was done to determine théioekhip of anthropometric specifications and
somatotypes of MS female patients and the typddSfvith a comparison with healthy people.
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MATERIALSAND METHODS

This research is of applied and present-lookingineatThe population of this research included
female MS patients who were members of Tehran M8e8oand healthy women. 54 female
MS patients who could stand and walk and at leadtthe disease for 6 years with age mean and
standard deviation of 38.2 and 6.02 years respdgtiwere classified randomly into 3
experimental groups (27 relapsing-remitting (RR) skcondary progressive (SP) and 11 primary
progressive (PP)). The control group included 2&lthg women living in Tehran with age mean
and standard deviation of 37.6 and 8.7 years ré@spBcwho didn't suffer MS or any other
physical crippledom were selected randomly.

In order to determine body composition of the scisj@ wall-mounted standiometer was used to
calculate height of subjects in standing and gjttmodes; a chair was used to determine height in
sitting mode and to determine the heights of upgsd lower body; Venus 5.5 pneumatic
composition analyzer manufactured in South Kores uwsed to determine weight, BMI, Waist to
Hip Ratio (WHR), Percent Body Fat (PBF), fat masd BBM.

Venus 5.5 had a face with places for feet. It &lad a touch screen using which the data related
to sex, age and height of the subjects could beremt There were two bars next to the display
with metal places for palm and fingers contact anbutton to be pressed by the thumb. The
output data were printed on a special form throagprinter connected to the analyzer. The
output included weight, BMI, WHR, Age Matched of @8o(AMB), Basal Metabolic Rate
(BMR), Total Energy Expenditure (TEE), PBF, MBF, MBmuscle weight, body cellular mass,
water composition percentage, muscle, proteind lipiinerals, body type and desirable weight.

Fig. 1. Pneumatic Composition Analyzer Fig. 2 .Calf fat measurement using a caliper

In order to measure upper body height (heightttitng mode minus the height of chair seat) and
lower body height (overall height minus upper bdwight) and height of subjects in sitting
mode were measured and recorded.

Heath & Carter's Somatotype was used to determuly bype of subjects. The tools included: a
flexible measurement tape for measuring arm and pafimeter, a SH5020 fat caliper
manufactured in South Korea for measuring the fatcalf, shoulder griddle, triceps and
Supraspinatus muscle; a wall-mounted meter foruawmg height; and a short-jawed caliper for
measuring thigh and arm widths.
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Manual somatotype calculation method was usedisnréisearch. Manual somatotype calculation
including 16 stages was done using Heath & Cart®@omatotype. Endomorphy related to the
height of subjects in comparison with three subwetas fat values calculated in stages 2 to 5.
Mesomorphy related to the relationship of heighsubjects with two perimeters and two widths

measured in stages 6 to 10. Ectomorphy relateckightito cube root of weight measuring in

stages 11 to 16. Having determined somatotype dataresearcher used a 7 point scale to
determine body types of the subjects.

Descriptive and inferential statistics were useddata analysis. Descriptive statistics was used
for determining mean and SD. Inferential statisitduded Kolmogorov—Smirnov test was used

for analyzing the normality of data distributiondak® test was used for analyzing the relations
among variables. Also, where data distribution wasmal, independent-groups t-test was used
for comparing anthropometric specifications and stmtypes of healthy subjects and MS

patients. Where data distribution was not normahM#hitney U Test was used (p<0.05).

SPSS (v. 15) was used for data analysis.

RESULTS

Table 1: mean (SD) of anthropometric indices of subjects

Index
Group .

Healthy RRMS SPM S PPM S Total M S Patients | Total Average
Height (cm) 162.6 (5.3)] 158.9(6.99) 158.3(5.F) 161.5(6,70 9.3%6.4) 160.2 (6.2)
Upper body height(cm) | 84.4 (3.1) 83.4 (3.6) 81(3.3) 83 (3.3 82.6 (3.6) 83.1 (3.5)
L ower body cm 78.2 (4.7) 75.5 (4.4) 77.3(5) 78.5(3.4) 76.7Y4.5 77.1(4.6)
Weight kg 61 (6.4) 61.5(10.8)) 57.6(10.1) 51.6(6.) 5834]) 59.2 (9.6)
BM I (kg/m2) 22.3(3) 24.5(4.99) 22.9(3.6 19.8 (2.6) 23.5)4. 23.1 (4.1)
WHR(Cm) 0.78(0.09)] 0.81(0.1)] 0.7590.08) 0.68 (0.06) qoT) 0.77 (0.09)
PBF()% 28.5 (5) 29.2 (7.8) 29.2 (4.2 24 (4.9 28.2 (6.6) 28.2 (6.2)
MBF(Kg) 179 (4.6) 19.3(8.2) 17.2 (5.7 15.2 (9.8) 178 (8 17.8(7.2)
LBM(KQg) 43.4 (3.7) 40.3 (7.7) 40.1 (5.2 38.6 (2.8) 39.206 40.9 (5.8)

Table 1 shows central tendency and dispersion dirapometric specifications of subjects

separately. It can be observed that healthy wonsh Higher means of height, upper body
height, lower body height and LMB in comparisontwitl subjects. Average of upper body

height of SP subjects was the least in comparistintivat of other groups. Taking all the groups
into account PP group had the lowest weight, BMEIRY fat percentage, fat mass and mass
without fat. RR group had the highest weight mé&xvl|, MBF and WHR.

Table 2: Central tendency and dispersion of somatotype number s of subjects

Group
Healthy | RRMS | SPMS | PPMS | Total MS Patients | Total Average
arameter
endomorphy | 5.7 (1.3)| 6.5(1.3) 4.3(2.2) 2.8(1.8) 5.1(2.2) 2.1)
mesomorphy | 4 (1.4) 4(14)| 25(16) 1.6(1.2) 2.5(1.4) 21%]
ectomorphy | 1.9(1.1)] 1.6914) 25(1.8) 4(1.2 2.4 (1.7) @ax)

Table 2 includes findings related to mean and SBoofatotype (endomorphy, mesomorphy and
ectomorphy) of ill subjects. Mean and SD of bodygetynas no scale. In terms of mesomorphy
and endomorphy RR group had higher mean in congaxsth that of other groups especially
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PP group (1.6). In terms of ectomorphy, PP groyhétl higher means in comparison with that
of all patients (2.5), especially the RR group J1%omatotype mean of healthy subjects in all
three modes to RR patients was higher than thathefr groups.

Table 3: K-scorefor studying therelationship between anthropometry and type of MS

| Statistic ——__index | K-score | Degreeof Freedom | P
Height 1.76 4 0.78
Weight 6.23 4 0.032
Upper body Height 451 4 0.341
L ower body 6.16 4 0.341
BMI 6.72 4 0.023
PBF 12.27 4 0.015
MBF 6.24 4 0.080
LBM 5.82 4 0.046
WHR 1.87 4 0.000

Table 3 shows that most of healthy and ill subjeictserms of somatotype, were endomorph.
Frequency percentage of healthy women in somatagpmmorphy, mesomorphy, endomorphy-
ectomorphy and ectomorphy-mesomorphy was zeranvdlinen were neither mesomorph nor
ectomorph- mesomorph.

With regard to the data entered in table 3 it cancbncluded that there is no significant
relationship between height, upper body heightelolbody height and type of MS (P>0.05). The
relations among weight, body mass, fat percent@jenass and lean body fat and type of MS
are significant (P<0.05).

Table4: theresults of independent-groups T-test for comparing anthropometric specifications of healthy and M S subjects

Param X DifferenceMean | T value P
atistic
Height (cm) 3.38 2.18 0.03§
Upper body Height (cm) 1.85 2.05 | 0.044
L ower body Height (cm) 1.53 1.29 | 0.20]
Weight (kg) 3.11 1.25 0.214
BMI (kg/m2) 0.2 0.18 0.857
WHR (cm) 0.01 0.29 0.773
PBF(%) 0.31 0.19 0.85
MBF (kg) 0.94 0.05 0.961
LBM (kg) 3.5 2.37 0.02

P (table 4) shows that the difference between Imgalhd MS subjects in terms of height, upper
body height and LBM is significant while the twaogps aren’t significantly different in terms of
lower body height, weight, BMI, PBF, WHR and MBF.

Table5: Resultsof K-scoretest for studying the relationship between body type and M Stypein female subjects

K-Score 30.667
Degree of Freedom 8
P 0.000

Taking p in table 5 into account, zero hypothegidagk of significant relationship between
dynamic balance parameter at anterior-posterial M8 type is rejected (P<0.05).
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Table 6: Results of t-test for independent groupsfor comparing somatotype status of healthy and M S subjects

S Differencemean | T value P
ndex
Endomor phy 0.64 1.51 | 0.237
M esomor phy 0.36 4.04 | 0.000
Ectomor phy 0.41 -1.234 | 0.221

Findings in table 6 show that the difference betwendomorphy and ectomorphy between
healthy and MS subjects is not significant (P>0.0%)shows that in terms of mesomorphy
healthy and MS subjects are significantly differ@?t0.05).

DISCUSSION

The overall aim of this research was to determime relationship between anthropometric
specifications and somatotype on one hand and M&mnale subjects on the other hand. Another
secondary objective of this research was deteriomatof the relationship between
anthropometric specifications of MS patients anetgf MS. The results showed that there was
no significant relationship between height and Mfet Also, it was found that there was no
relationship between upper body and lower body Hisigand MS type. It seems that
anthropometric specifications such as length obsmand rations have no relationship with MS
type. In other words, apt people with any heigipiper body height and lower body height may
get any three types of MS. Since no other reseaashbeen administered so far, the validity of
research results is subject to further researchveder, since all the subjects were of a single
race and nationality, the lack of relationship seeeasonable.

The results of the research show that the differdretween MS and healthy subjects in terms of
height and upper body height was significant. MSiepés’ heights, especially upper body
heights, decrease after getting MS. The cause maathd involvement of the patients’ spinal
columns and the feeling of ache and insentien¢kearone. The cause may be the compactness
of vertebrae at the spinal column zone in MS p#&ieRR patients had higher upper body height
and lower body height average in comparison witss¢hof progressive patients. Although the
difference is not significant, the severity of dise in progressive group in comparison with RR
group results is more in terms of spinal columnbjgms and thus, they suffer from more
compactness of vertebrae and decrease of heightit€érature didn’t have any similar study.

The other objective of the research was to detexnilre relations among anthropometric
parameters such as weight and mass of differeng pads in MS female patients and type of
MS. The results showed that the relations of weigMI, PBF, MBF, LBF, WHR and MS type
were significant. In PP group WHR, PBF and MBF wiess than those in RR group. Although
no literature was found in this case, it seemsrtiagt PP patients are slim and light and most RR
patients are corpulent and weighty.

Averages of BMI in PP, SP and RR groups were neumdkerweight, average and normal-
overweight respectively. No research has been faamdMI in MS patients. However, like
other anthropometric features, RR and P group<réiff in terms of BMI. Probably BMI to
height in RR female patients is higher than tha& igroup, especially PP group. According to the
findings the overall tendency of MS female patiemés not towards underweight or overweight.
The results showed that weight/height ratio in RRRug was more than that in P group,
especially in PP group.
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PBF was the same in RR and SP groups, higher lizamt PP group but the PBF averages of the
three groups fell in normal limit (20-30%). Althdu@BF averages of the two RR and SP groups
were equal, but the average of the former was thfigiigher than the latter. Meanwhile, PBF of
RR group was higher than of PP group in conformaiith other anthropometric variables. It
shows that the body fat and weight in RR femaleepts are higher than SP female patients.

MS and healthy groups didn’'t show any significaiffedence in terms of LBM. Lack of
difference may be attributed to the high averadethie parameter in RR group in comparison
with those in healthy subjects. It is probable & results in increase of fat mass and weight in
RR group. This is quite contrary to PP group prdpale to severe effects of the disease. It is
probable that slim people get more severe typed$8fdue to deficiency in fat mass. As
mentioned earlier, deterioration of myelin sheatlhgyer of fat covering myelin [11], may be the
reason. Maybe limitation of fat makes the persomensnisceptible to MS. Also, about 4% of the
total fat of the body protect spinal cord [14]. Merature was found for or pro this claim.

The results related to the relationship betweenylgde and type of MS in female subjects
showed that the relationship between body type tgpd of MS was significant. The results
showed that RR group was more endomorphic thaf®theup and in fact were in high extents
of endomorphy. In terms of mesomorphy, RR group higtier average in comparison with P
group but the difference in terms of endomorphy wagh lower. P group, especially PP group,
had higher ectomorphy scores in comparison witkahaf RR group. The results of this research
do not conform to the findings of Bergman et al 189 the only research concerning the
distinction of MS types in terms of body types.helcause may be Bergman et al only dealt with
overall type of patients. There are studies in Whddferences among MS groups are reported.
The reported differences relate to sex. Furtherpsmnatotype method used in that research was
different from Heath & Carter's method used heréaa that makes comparison difficult. The
noticeable thing is the compatibility of the resulif Heath & Carter's somatotype method and
those of hydraulic body composition device. In baiethods RR group members were more
muscular than PP and SP group members. On the lzdhel; P group members are thinner than
RR patients. In both cases the difference was motieeable between RR and PP groups than
RR and SP groups. The difference may be the efieicidisease on the victim or the parts
involved. Probably the length of disease in P gragpecially in PP group, in comparison with
RR group cause deterioration of fat and muscle atiepts, resulting in thinness or non-
muscularity of such patients.

The differences between healthy and ill patientserms of body type were only significant in
terms of mesomorphy. This finding conforms to thedihg of LBM anthropometry index. P
group members were thinner than healthy peoplehaadless fat and muscle masses. On the
other hand, RR patients were equally muscular akhyesubjects and had equal fat masses; this
renders differences insignificant.

CONCLUSION

P group of MS patients are thin and have limitedaiad muscle masses in comparison than
healthy people while RR group of MS patients hairailar body types or even are more

muscular than healthy people. Distribution of heighd limbs height ratio in MS paints is rather
the same, being less than healthy people. Uppey beight of MS patients is less than that of
healthy people.

20
Scholars Research Library



Bahareh BEHAEEIN et al Annals of Biological Research, 2011, 2 (5):14-21

REFERENCES

[1] P.A. Act, Michigan WIC anthropometric measuremerocedures (weight, height, head
circumference)Anthro Manual; 2004, 34, 368-413.

[2] S. AdibnezhadEncyclopedia about Multiple Sclorosis, Iran MS Agation, Tehran2005.
[3] D. Alpini, D. Caputo, L. Pugnetti, D.A. Giulian A. CesaraniNeurol Sci, 2001, 22, 84-87.
[4] P. Bergman, A. Kedzia, Z. RajchéNeurol_Neurochir Pol, 1987, 12, 1, 15-21.

[5] S. Cantalloube, I. Monteil, D. Lamotte, L. Ma@n and P. Thoumiénn Readapt Med Phys,
2006, 49, 4, 143-9.

[6] B. Cogill, Anthropometric Indicators Measuremésuide, United Nations, New YorR003,
third Ed.

[7] B. Cole, E. Finch, C. Gowland, N. NayGan J Phy Associ, 1994, 12, 3, 15-18.

[8] M.L. Corradini, S. Fioretti, T. Leo and R. qmo,Bio med Eng, 2002, 44, 11, 1029-1038.
[9] H. Hawkins, A. McDonnellHealth-Cares, 1999, 34, 106-111.

[10] V. Heyward, D. Wagner, Applied body compositiassessmentuman Kinetics, 2004, 23,
311-315.

[11] M. Hushmand, Anatomy and physiology, Tehr&90.

[12] M.M Janis, S.S Daniel, G.J. Nestor, E.L. AnilipCan J Neurol Sci, 2003, 30, 94-100.
[13] A. Gould, A. Popat, S.M. Huang, K. Cobb, Pnkra, M.K. Gould, L.M. Nelsorirch
Neurol, 2006, 63, 166-169.

[14] J.M. Marfell, Guidelines for athlete assesstm@nNew Zealand sport: kinanthropometric
assessment. http:// homepages.ihug.co.nz/~rip/Aptmetry,2008.

[15] R.A. Marrie, M. GoldmanMult Scler, 2007, 13, 9, 1176-1182.

[16] R. TwetenPsycho Fatlose, 2008, 18, 2, 111-123.

[17] G. Verheyden, G. Nuyens, A. Nieuwboer, P. \isth, Ketelaer P, W. De Weerdhy,
2006, 86, 1, 66-76.

[18] G.V. Wilson,Nation Stren Coach Asso J, 2003, 3, 5, 56—60.

21
Scholars Research Library



