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Summary

The authors carried out an investigation with a detailed anthropometric programme on 135 women suffering from different kinds of
cancer: ovarian n = 35, endometrial n = 22, cervical n = 54, and vulvar/vagina n = 24. All patients were Hungarian and belonged to
European ethnic groups. Their age varied between 25.6 and 85.0 years. Somatotype of the patients was estimated with the Heath-Carter

anthropometric somatotyping method.

Somatotype (endomorphy, mesomorphy, ectomorphy) of the patients with ovarian cancer was respectively: 6.8-5.3-1.0, patients with
endometrial cancer 7.9-5.8-0.9, patients with cervical cancer 6.8-5.3-1.3, and patients with vulvar cancer 7.5-5.9-0.9. Based on vari-
ance analysis, there was no significant difference among subgroups at the p < 0.05 level. The patients in all four groups — in the over-
whelming majority of cases — showed mesomorphic-endomorph forms, i.e., endomorphic elements dominated in their physique and

mesomorphy (robusticity) was greater than ectomorphy (linearity).
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Introduction

Observations and later investigations of human body
build are equal in age to mankind. We have an exact
description of the human body from ancient times,
however, scientific surveys on human physique were
done in the 19*® and 20" centuries. For physique we
understand the morphological constitution of the adult,
which is formed by manifestation of genetic endowment
and as a result of adaptation to environmental effects [1].
Human biology usually investigates the outer form of the
body, with several methods or with combination of these
methods, namely somatometry [2, 3], somatoscopy [4],
somatotyping [5-8], and multivariate analysis, e.g., the
SPSS package, a computer-oriented technique.

Nutritional status and cancer risk has also been of long
interest. Most studies have demonstrated a strong associ-
ation between obesity and cancer, particularly but not
exclusively between obesity and the “supposed”
hormone-dependent cancers such as endometrial carci-
noma. To study fat distribution and cancer risk, several
indices have been developed without conclusive associa-
tion. In contrast, most cancer patients have deficits in
protein, fat and glucose metabolism, perhaps due to inef-
ficient metabolic pathways [9]. Weight loss is common in
gynaecological cancer patients, with a loss of more than
5% in a substantial proportion, and has been associated
with advanced stages [10]. These authors using a nutri-
tional grading system found that 60% of their patients
with gynaecological cancers including ovarian, endome-
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trial, cervical, vaginal and vulvar carcinoma had a signif-
icant nutritional risk. The average weight loss was less
striking in endometrial and vulvar cancer.

The optimal method of nutritional assessment has yet
to determined. Methods include clinical and research
tools, the latter, which may be more accurate, are not
available to most clinicians. Anthropometric measure-
ments are inexpensive and easy to perform. Stature, body
mass, triceps skinfold thickness and mid-arm muscle cir-
cumference are the most commonly used; their accuracy,
however, depends on the experience of the examiner and
whether population-matched controls are available. In
any case, anthropometric data are still widely used.

Relationships between stature and cancer incidence
have been less commonly examined. Some studies found
an association with increased body height [11]. Recently,
Albanes et al. [11] reported a positive association of adult
stature and otalgic cancer incidence. Taller individuals
developed cancer at a substantially higher rate then indi-
viduals in the lower quartile. This effect was of greater
magnitude in men and apparently independent from other
prognostic factors. Other anthropometric parameters have
rarely been investigated in relation to cancer incidence.

The aim of our study was to find out if there is any
demonstable difference with anthropometric data in
physique among patients with ovarian, endometrial, cer-
vical, and vulvar carcinoma, and if it has any clinical sig-
nificance. To our knowledge, this is one of the first
reports on detailed anthropometric measurements and the
first paper about somatotypes in gynaecological cancer
patients.
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Material and Methods

The authors organised and carried out a study with a
detailed anthropometric programme (22 body measure-
ments) on 135 women suffering from different kinds of
cancer. These patients were treated in Budapest at the Saint
Stephen Hospital. The investigations were undertaken in
the 1990s. All patients were born in Hungary, were Hun-
garian and belonged to European ethnic groups. Age varied
between 25.6 and 85.0 years (mean = 59.71 years).

According to the types of the cancer, the patients formed
four subsamples as follows:

Ovarian (Group I), Endometrial (Group ), Cervical
(Group III), and Vulvar/vaginal (Group IV). The ovarian
(I), the endometrial (II), and the vulvar/vaginal (IV) groups
were on average older (range 36-85, mean 60.5-67.3 years)
and the youngest was the cervical (III) group with a mean
age of 53.4 years. The young adult age group comprised
only cervical cancer patients, about one-third of the
patients were in the mature age group, and more than half
of the sample were over 55 years of age. About one-sixth
of the sample was over 75 years of age (Table 1).

Table 1. — Age distribution of the female cancer patients inve-
stigated.

Age* Group 1 Group II Group Il Group IV Together
ovarian endometrial cervical vulvar/vaginal —n =135
n=235 n=22 n=>54 n=24

Adults (21-35ys.) - - 6 - 6

Maturus (35-55ys.) 9 7 21 3 40

Old age (56-74 ys.) 18 13 21 15 67

Senescence (75 ys.) 8 2 6 6 22

Mean age (yrs.) 63.70 60.53 5343 67.25 5971
Age range (yrs.) 41.9-81.2 40.7-80.1 25.6-82.7 35.9-85.0 25.6-85.0

*According to the generally used classification in biological anthropology.

Distribution according to profession of the patients: It is
interesting that intellectual (white-collar) people were only
in groups I, II, and III. Manual workers and family
members made up the majority of all groups. It was only
natural in our sample (recruited from the capital and urban
areas) that agricultural labourers were few in number.
Cleaning women appeared in all groups, and it is interest-
ing that in Group IV (vulvar/vaginal) there were four hair-
dressers (Table 2).

Table 2. — Profession of the female cancer patients.

Profession Group I Group II Group 1II Group IV Together
ovarian endometrial cervical  vulvar/vaginal
Intellectual 4 2 3 - 9
Non-manual 7 4 19 4 34
Manual worker 10 11 25 10 56
Agricultural labourer 2 3 - 1 6
Family member 10 2 4 6 22
Unknown 2 - 3 3 8
Sum total 35 22 54 24 135

The following body measurements were taken: body
mass, sitting height, stature, height of acromion, height
of dactylion (the length of the upper extremity was cal-

culated from these two measurements), height of ante-
rior superior iliac spine (= length of the lower extrem-
ity), biacromial diameter, bi-iliocristal diameter, chest
circumference, upper arm circumference, forearm cir-
cumference, thigh circumference, calf circumference,
bicondylar humerus width, bicondylar femur width, and
seven skinfold thicknesses: over biceps, over triceps,
subscapular, supra-iliac, abdomen (umbilicus), thigh and
medial calf.

Anthropometric measurements were always taken in
the morning hours. The patients were minimal clothing
and were barefoot. The senior author of this paper, a well-
trained expert in anthropometry, always took the mea-
surements. Internationally standardised measuring tools
were used and Martin’s anthropometric technique was
followed taking into consideration also recommendations
of the International Biological Programme, Section on
Human Adaptability [12].

For elaboration of the data, regular mathematical-sta-
tistical techniques were used (SPSS programme package).
To estimate somatotype, the Heath-Carter anthropometric
somatotyping method [8] was applied. The original
seven-unit score created by Sheldon [5] was enlarged by
Heath [6, 7], elaborating the anthropometric approach of
the physique with somatotyping [8].

The somatotype is a convenient shorthand descriptor of
overall physique in terms of body shape and composition,
independent of body size. It combines an appraisal of the
components, endomorphy or relative adiposity, meso-
morphy or musculoskeletal robustness and ectomorphy
or linearity into a three-number rating. Because of its
uniqueness, somatotyping has been used to study many
aspects of exercise, sport sciences, clinical practice, and
human biology [8].

The three-numerical rating represents the human body as
a whole by giving relative component dominance. In
somatotyping, when the values differ more than half a unit
from each other “differences” among component values of
(sub) groups are used as qualifiers. Visualization of soma-
totypes occurs on a somatochart, which is a schematic tri-
angular-shaped, two-dimensional representation of the
range of known somatotypes. Individual somatotypes can
be plotted as points (somatopoints) and group dispersions
can be examined [8]. There are two groups of tests for
analysis of somatotypes as a whole: [1] a test for the dif-
ferences between somatotype means and [2] a test for the
scatter of somatotypes about their means (for the appro-
priate equations (see Carter & Heath) [8].

In a further analysis, the somatotype dispersion distance
(SDD), which is a vector having both magnitude and direc-
tion, can be evaluated and where appropriate the displace-
ment between two somatoplots can be given by magnitude
and polar coordinates when the somatochart is oriented
with the mesomorphy axis to the North. The SDD is used
for distances on the two-dimensional somatochart,
however, a point in three-dimensional space, called a
somatopoint, best represents somatotypes. The distance
between any two somatopoints is the somatotype attitudinal
distance (SAD), calculated from the component units [8].
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Parametric statistics make easy comparisons among
groups. Comparing the four groups, an analysis of vari-
ance was carried out. The ANOVA for somatotype data
follows the methods used for descriptive statistics, a
model for one-way ANOVA. The analysis offers first, a
possibility to compare means of the distance of individ-
ual somatotypes (somatopoints) from the mean somato-
type of their own group and second, a possibility to
compare mean distances of somatopoints from the mean
of the cumulated somatodata of the four groups.

Results

The usual parameters of the body measurements
(including age and somatotype) of the whole sample are
presented in Table 3. Mean stature is mean = 156.24 cm
which is smaller/shorter than the Hungarian average
(which can be estimated today about 165 cm [13]. Table
4 shows the body measurements according to subgroups.
There are no remarkable differences in stature among the
subsamples. The (oldest) vulvar/vaginal group (IV) was
the shortest (mean = 155.0 cm), and the endometrial
group (II) the tallest (mean = 157.5 cm).

Table 3. — Age, body measurements and somatotype of all
female cancer patients investigated (n = 135).

Characteristics Mean SD SE Vmin  Vmax w
Age (years) 59.71 13.59 1.17 2557 85.04 5947
Body mass (kg) 6743 1495 129 253 1038 785
Sitting height (cm) 8276 356 031 732 924 192
Height (cm) 15624 6.02 052 141.6 169.8 282
Length of upper

extremity (cm) 6890 352 030 594 765 17.1
Length of lower

extremity (cm) 8586 5.19 053 760 966 20.6
Biacromial width (cm) 3628 1.76 0.15 31.8 40.8 9.0
Bi-iliocristal width (cm) 30.19 223 0.19 253 355 102

Chest circumference (cm) 91.53 10.19 0.88 79.8 116.1 36.3
Upper arm circumference (cm) 27.54 4.69 040 18.1 428 247
Forearm circumference (cm) 2340 271 023 134 303 169
Thigh circumference (cm) 5497 727 063 290 774 484

Calf circumference (cm) 3457 498 043 202 590 388
Bicondylar humerus (mm) 66.53 6.00 052 52 97 45
Bicondylar femur (mm) 97.36 920 079 78 132 54
Skinfold, biceps (mm) 1795 7.99 0.69 2 46 44

50 47
54 52

Skinfold, triceps (mm) 2407 9.11 0.78
Skinfold, subscapula (mm) 26.17 11.01 0.95

3

2
Skinfold, suprailiac (mm) 2736 11.18 0.96 3 54 51
Skinfold, umbilicus (mm) 3195 1096 094 4 60 56
Skinfold, thigh (mm) 36.63 1250 1.08 7 61 54
Skinfold, medial calf (mm) 2422 852 073 4 55 51
Endomorphy 713 206 0.18 05 110 105
Mesomorphy 548 199 017 25 135 110
Ectomorphy 1.08 095 008 05 50 45

Connecting stature, the following had to be taken into
consideration:

1) The majority of women examined were in “old-age”
age (over 55 years). '

2) Secular growth changes prevailed in Hungary by the
third quarter of the 20" century, i.e., the stature of our
sample can be compared to an earlier estimated Hungar-
ian average of 18-year-old girls: 159-162 cm [14]. In this
sense, the stature of our elderly sample is moderately
smaller but acceptable knowing about the secular trend.

Calculating the stature of the patients older than 50
years of age, their mean height was 155.86 cm compared
to that of our whole sample, 156.24 cm; this difference is
4 mm and is negligible.

For body mass, the endometrial (II) group was the
heaviest with a mean = 73.8 kg (47.0-98.8 kg), and the
ovarian (I) group was the lightest, mean = 65.7 kg (46.3-
98.0 kg).

In breadth measurements of the trunk there were
minimal differences among the groups. The endometrial
(II) group had the widest shoulders and pelvis, i.e., the
widest trunk and a robust torso, with the narrowest
belonging to the ovarian (I) group. The endometrial (II)
group was the largest also in girth measurements, the
upper arm, thigh and calf circumferences. They were the
most robust also according to the bicondylar humerus and
femur width. Their subcutaneous fat (skin/fat-fold) was
the greatest. On the other hand, the ovarian group (I) was
the least robust and had the lowest body fat.

The ovarian (I) and cervical (III) groups were reduced
to one unit, and the endometrial (IT) and the vulvar/vaginal
(IV) groups to one unit, based on the body measure-
ments. Percent of “grouped” cases correctly classified in
the above-mentioned first unit was 69.05% and in the
second 70.10%, i.e., discriminant analysis did not show
any significant differences. It seems that distribution of
the elements of the whole sample showed a “normal-like”
form, i.e., near to a homogeneous distribution. This is
true also for grouping according to age of the patients.

Somatotype: Mean somatotype (endomorphy, meso-
morphy, ectomorphy) was 7.13-5.48-1.08, i.e., endomor-
phy was dominant and the second component, mesomor-
phy, was greater than the third one, ectomorphy.

The ovarian (I) group showed a definitive meso-endo-
morph picture with a mean somatotype of 6.80-5.26-1.00,
respectively (Figure 1, Table 4). The endometrial (II)
group distribution on the somatochart was similar with a
mean somatotype of 7.93-5.82-0.91, respectively (Figure
2, Table 4). This group, compared to the others, was the
most endomorphic and a little more mesomorphic, i.e.,
relatively more robust. The cervical (III) group showed a
somewhat different picture. The majority of the women
were meso-endomorph (as the whole sample), however
one or two patients were distributed in almost all fields of
the somatochart. This was asserted also in mean somato-
type: 6.83-5.31-1.26, respectively (Figure 3, Table 4).
The body build of this large subgroup was similar to the
ovarian (I) group but a little more linear. The
vulvar/vaginal (IV) group was remarkably endomorphic
and the most mesomorphic, with a mean somatotype of
7.54-5.88-0.94, respectively (Figure 4, Table 4). This
group was very similar to the endometrial (II) group.
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Figure 1. — Somatotype of patients with ovarian cancer (Group I)
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Figure 2. — Somatotype of patients with endometrial cancer
(Group II).

It can be said that on one hand the ovarian (I) and cer-
vical (III) groups were similar in relatively high values of
endomorphy and on the other hand, the endometrial (II)
and vulvar/vaginal (IV) groups had relatively low values
in this component.

As shown in Figure 5, the somatoplots of the mean
somatotype of all four groups was situated outside the
somatochart “arch”, thus resulting as mesomorphic-endo-
morph.

ANOVA gave the following results for the SAD: F[;, 5]
= 3.2507, and this value was significant (p < 0.05). The
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Figure 3. — Somatotype of patients with cervical cancer (Group
1I).
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Figure 4. — Somatotype of patients with vulva/vaginal cancer
(Group IV).

correspondence value of the SDD was 2.4767, which was
not significant. It can be said generally that there were no
significant differences among the groups at the p < 0.05
level, i.e., no two groups were significantly different at
the mentioned level.

Discussion

A review of the literature showed that approximately
25% of endometrial cancer is causally related to obesity
[15]. The association is disproportional for overweight
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Figure 5. — Mean somatotypes of the four groups investigated.

women with reported obesity occurring in 80% of 154
patients with endometrial carcinoma [16]. Apparently both
pre- and postmenstrual women are affected in this regard
[17]. Although some studies have demonstrated a strong
association between endometrial cancer and adolescent or
long-standing obesity, adult body mass is apparently the
most important risk factor [18, 19]. Comparing central and
peripheral obesity, an independent positive correlation
between high ratio of subscapular to triceps skinfold fat
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and endometrial carcinoma was found. Women with a high
ratio of waist to hip circumferences and those with more
upper body fat are at higher risk of developing cancer [20].
In another study [21] following adjustment to total body
mass no effect of waist-to-hip or trunk-to-limb ratio was
found. Obesity associated with increased oestrogen pro-
duction and the role of ovarian hormones, particularly of
oestrogen as a carcinogenic agent in this context, has been
commonly hypothesised. The exact mechanism, however,
is not yet known.

Since our endometrial carcinoma patients (Group II) were
the heaviest (mean body mass was 73.8 kg, Table 4), and
following them, the vulvar/vaginal patients (Group IV) were
the heaviest (67.4 kg), these higher values of body mass
seem to corroborate the findings connected with modest
weight loss as reported by Scalafani and Brennan [10].

There has been a hypothesis suggesting that stature is
associated with risk of cancer development at certain sites
as reviewed by Albanes et al. [11]. In spite of conflicting
reports, there seems to be a stature-breast cancer relation-
ship. The association was stronger for leg length than for
sitting height. Leg length is more sensitive to environmen-
tal influences, especially those occurring during adoles-
cence [22]. The explanation for stature-associated cancer
risk is unclear and may be related to nutritional factors,
especially in childhood and adolescence [11, 23]. Not
much has been reported on stature and cancer of the female
genital tract. Although a positive trend was demonstrated
between Quetelet’s index (weight/height) and endometrial
cancer, height has not been consistently associated with
increased incidence [15].

Table 4. — Age, body measurements (mean and SD) and somatotype of the cancer patient subgroups.

Characteristics Group I Ovarian

Group II Endometrial

Group III Cervical Group IV Vulvar/vaginal

n =35 n=22 n=54 n=24
Age (years) 63.70 10.72 60.53 8.88 5343 15.29 67.26 10.89
Body mass (kg) 65.70 12.29 73.84 15.18 65.96 17.21 6738  11.65
Sitting height (cm) 82.72 2.81 83.56 4.69 82.96 3.52 81.59 3.35
Height (cm) 155.97 5.59 157.52 6.08 156.47 6.33 154.95 5.97
Length of upper extremity (cm) 68.60 3.71 69.58 3.48 69.04 3.74 68.41 2.77
Length of lower extremity (cm) 84.24 9.32 86.49 4.26 86.64 4.87 85.88 4.20
Biacromial width (cm) 35.93 1.67 36.82 1.90 36.43 1.83 3598 1.49
Bi-iliocristal width (cm) 29.77 1.61 30.95 2.07 29.95 2.68 30.65 1.86
Chest circumference (cm) 90.06 6.63 97.39 8.66 89.37 11.96 93.16 9.59
Upper arm circumference (cm) 26.49 3.96 28.89 3.80 2741 5.48 28.67 4.22
Forearm circumference (cm) 22.89 2.36 24.22 2.31 23.29 3.19 23.63 2.26
Thigh circumference (cm) 53.80 6.54 57.06 7.15 55.13 8.50 54.39 5.00
Calf circumference (cm) 34.93 5.83 35.12 441 34.46 5.38 33.78 2.97
Bicondylar humerus (mm) 65.77 4.26 68.05 5.22 66.00 7.48 67.46 4.94
Bicondylar femur (mm) 97.23 7.96 99.73 8.78 96.37 11.16 97.63 5.81
Skinfold, biceps (mm) 16.26 6.11 21.05 6.93 17.81 9.68 17.92 6.61
Skinfold, triceps (mm) 22.83 6.83 26.86 9.76 23.37 10.40 24.92 813
Skinfold, subscapula (mm) 23.20 8.44 30.55 10.89 25.31 12.03 2839  10.99
Skinfold, suprailiaca (mm) 24.43 8.81 32.59 10.74 26.83 12.30 28.00  10.90
Skinfold, umbilicus (mm) 2747 879 35.95 9.89 31.88 11.46 3458 1177
Skinfold, thigh (mm) 35.06 10.38 39.05 11.78 37.22 14.39 35.27 11.54
Skinfold, medial calf (mm) 24.37 7.71 24.77 9.38 24.06 9.39 23.88 7.18
Endomorphy 6.80 1.54 7.93 1.54 6.83 2.46 7.54 2.00
Mesomorphy 5.26 1.82 5.82 1.81 5.31 2.32 5.88 1.53
Ectomorphy 1.00 0.70 0.91 0.77 1.26 1.16 0.94 0.91
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Conclusion

Our analyses demonstrated that there were no significant
differences in the investigated female patients suffering
from carcinoma of the genital tract, nor in their body mea-
surements or somatotype. Mean somatotype was 7.13-
5.48-1.08, resulting as meso-endomorphic, i.e., the patients
with carcinoma of the female genital tract investigated
were favourably disposed towards obesity, relatively robust
and slightly linear.
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