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ABSTRACT

This explorative control study investigates the correlations between nutritio-
nal intake (macronutrient) and somatotypes and other body constitutional
types in 94 sports students (403, 549, the age span 20-46 years). Anthropo-
metric data and computed constitutional and somatotypical parameters cor-
respond to international standards. Nutrient intakes were estimated by the use
of 3-day dietary recall records.

Correlations between individual somatotypes or constitutional types after
Conrad or Knussmann and the nutritional intake in the physical education
students collective were generally weak, with only a few significant relations-
hips identified:

For female physical education students, there are significant inverse rela-
tionships between body fat and protein (r=-0.4, p<0.01) and carbohyd-
rate intake (r=-0.3, p<0.01), between BMI and protein (r=-0.3, p<0.01), fat
(r=-0.3, p<0.05), carbohydrate (r=-0.2, p<0.05) and energy (r=-0.3, p<0.05)
intake as well between endomorphy and protein (r=-0.4, p<0.01 Parnell;
r=-0.3, p<0.01 Heath/Carter) and carbohydrate intake (r=-0.2, p<0.05 Par-
nell; r=-0.4, p<0.01 Heath/Carter), between mesomorphy and fat (r=-0.3,
p<0.05 Heath/Carter), carbohydrate (r=-0.3, p<0.05 Heath/Carter) and
energy intake (r=-0.3, p<0.01 Heath/Carter, r=-0.3, p<0.05 Parnell). Positive
relationships exist between the ectomorphy and protein (r=0.2, p<0.05 Par-
nell; r=0.3, p<0.05 Heath/Carter), fat (r=0.3, p<0.01 Heath/Carter) and energy
(r=0.2, p<0.05) intake.

For the male physical education students, there are significant inverse rela-
tionships between body fat and protein (r=-0.4, p<0.01) as well as fat (r=-0.4,
p<0.01), carbohydrate (r=-0.3, p<0.05) and energy intake (r=-0.4, p<0.01),
between BMI and fat (r=-0.4, p<0.01) and energy intake (r=-0.3, p<0.05) as
well as between endomorphy and protein (r=-0.3, p<0.05 Parnell and Heath/
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Carter), fat (r=-0.4, p<0.01, Parnell and Heath/Carter) carbohydrate intake
(r=-0.3, p<0.05 Heath/Carter) and energy intake (r=-0.3, p<0.05 Parnell;
r=-0.4, p<0.01 Heath/Carter), mesomorphy (Heath/Carter) and fat (r=-0.4,
p<0.01), carbohydrate (r=-0.3, p<0.05) and energy intake (r=-0.3, p<0.01),
between pyknomorphy and fat intake (r=-0.3, p<0.05) and energy intake
(r=-0.5, p<0.01).

Positive relationships exist between the ectomorphy (Parnell and Heath/
Carter) and fat intake (r=0.4 and r=0.4, p<0.05) as well as between Metrik-
Index and fat intake (r=0.3, p<0.05). The results indicate that differences may
exist between the sexes in these correlations. Further follow-up studies are
necessary to clarify these issues.

Keywords: somatotypes, nutritional intake, sports anthropology, correlations

INTRODUCTION

In our first exploratory study [12] correlations between individual somatotypes
and nutritional intake in a collective of 121 members of a fitness studio (47,
mean age 37.4+11.8 years, 749, mean age 41.2+12.6 years) were registered.
These relationships were surprising at first glance, but generally weak, with only
a few significant relationships identified.

In detail, the Plastik-Index after Conrad [2] was positively related to protein
intake (r = 0.28) in women, the Metrik-Index was positively related to fat intake
(r=0.22) and energy intake (r=0.25). In men the Plastik index after Conrad
was positively correlated to water intake (r=0.38). In women Ectomorphy after
Parnell was positively correlated to energy intake (r=0.23), Endomorphy after
Heath & Carter was inversely related to carbohydrate intake (r=-0.19) and
energy intake (r=-0.24). In women Mesomorphy after Heath & Carter was
inversely related to carbohydrate intake (r=-0.21) and energy intake (r=-0.22).
In women Pyknomorphy after Knuf$mann was positively correlated to protein
intake (r=0.23) and Makrosomia after KnufSmann was positively correlated to
protein intake. In men Makrosomia after KnufSmann was positively correlated
to protein intake (r=0.26), carbohydrate intake (r=0.31), energy intake (r=0.34)
and water intake (r=0.40).

So the present explorative control study investigates the correlations between
nutritional intake (macronutrient) and somatotypes and other body constitu-
tional types in 94 sports students (403, 54, age span 20 - 46 years).
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MATERIAL AND METHODS

In this study 94 physical education students (403, mean age 26.2+4.3 years,
height 183.4+6.4 cm, weight 80.4+10.8 kg; 547, the mean age 24.2.2+2.8 years,
height 167.4+5.4 cm, weight 60.9 +6.9 kg) were examined. Each proband par-
ticipated voluntarily and the data were used anonymously.

Anthropometric data and computed constitutional and somatotypical
parameters in this work correspond to international standards [2, 4, 5, 6, 8, 10,
14]. Nutrient intakes were estimated by the use of self-reported, 3-day dietary
recall records of food and beverage consumption. The records (macronutrient)
were quantified by means of the TANITA Health & Food Manager software
program. The analysis of differences was tested by ANOVA, correlations were
tested by the Pearson correlation coeflicients.

RESULTS

The distribution of constitutional types after Conrad [2] and the somatotypes
after Parnell [9] and Heath & Carter [4, 5] are summarized in Figures 1-3.

Figure 1. Male (squares;
n=40) and female (circles;
n=54) sports students in

the chessboard pattern
pyknomorph graphic after Conrad [2].
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mesomorph

Figure 2. Male
(squares; n=40)
and female
(circles; n=54)
sports students

in the soma-
tochart after
Parnell [9].
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The nutritional intake (macronutrient) of both genders and the correlation coef-
ficients after Pearson between constitutional types / somatotypes and nutritional
intake are shown in tables 1-3.



100 | C. Raschka, S. K. Aichele

Table 1. Nutritional intake (macronutrient) of both genders

Nutritional Protein Fat Carbohydrates Energy Water
Intake (g/d) (g/d) (g/d) (kcal/d) (ml/d)
Women

(n=54) 72.8+28.7  70.0+35.6 272.5+162.7 2040.4+670.5 3019.3+938.2
I(\:Iﬁij) 112.5+42.5°** 109.8+42.7** 358.3+113.9*** 2970.8+920.4*** 3120.6+1055.5

Table 2. Correlations between constitutional parameters and nutritional intake for the fe-
male sports students

Protein Fat Carbo- Energy Water

R intake intake hydrate Intake Intake
Intake
Lean Body Mass n.s. n.s. n.s. n.s. n.s.
Body Fat Percentage -0.4* n.s. -0.3** n.s. n.s.
BMI -0.3** -0.3* -0.2* -0.3* n.s.
Weight n.s. n.s. n.s. n.s. n.s.
Fat Mass -0.3** n.s. -0.3* n.s. n.s.
Metrik-Index after Conrad n.s. n.s. n.s. n.s. n.s.
Plastik-Index after Conrad n.s. n.s. n.s. n.s. n.s.
Pyknomorphy after KnuBmann n.s. n.s. n.s. n.s. n.s.
Makrosomia after KnuBmann n.s. n.s. n.s. n.s. n.s.
Endomorphy after Parnell -0.4** n.s. -0.2* n.s. n.s.
Mesomorphy after Parnell n.s. n.s. n.s. -0.3* n.s.
Ectomorphy after Parnell 0.2¢ n.s. n.s. n.s. n.s.
Endomorphy after Heath&Carter -0.3** n.s. -0.4** n.s. n.s.
Mesomorphy after Heath&Carter n.s. -0.3* -0.2* -0.3* n.s.
Ectomorphy after Heath&Carter 0.3* 0.3 n.s. 0.2¢ n.s.

For the female physical education students, there are signifiant inverse relation-
ships between body fat and protein and carbohydrate intake, between BMI and
protein, fat, carbohydrate and energy intake as well as between endomorphy and
protein and carbohydrate intake, between mesomorphy and fat, carbohydrate
and energy intake. Positive relationships exist between the ectomorphy and
protein, fat and energy intake.
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Table 3. Correlations between constitutional parameters and nutritional intake for the male
sports students

Protein Fat Carbo- Energy Water

R intake  intake hydrate Intake Intake
Intake
Lean Body Mass n.s. n.s. n.s. n.s. n.s.
Body Fat Percentage -0.4** —0.4** -0.3* -0.4** n.s.
BMI n.s. -0.4** n.s. -0.3* n.s.
Weight n.s. n.s. n.s. n.s. n.s.
Fat Mass -0.3* -0.4** n.s. -0.4* n.s.
Metrik-Index after Conrad n.s. 0.3* n.s. n.s. n.s.
Plastik-Index after Conrad n.s. n.s. n.s. n.s. n.s.
Pyknomorphy after KnuBmann n.s. -0.3* n.s. -0.5** n.s.
Makrosomia after KnuBmann n.s. n.s. n.s. n.s. 0.3*
Endomorphy after Parnell -0.3* -0.4** n.s. -0.3* n.s.
Mesomorphy after Parnell n.s. n.s. n.s. n.s. n.s.
Ectomorphy after Parnell n.s. 0.3* n.s. n.s. n.s.
Endomorphy after Heath&Carter -0.3* -0.4** -0.3* -0.4** n.s.
Mesomorphy after Heath&Carter n.s. -0.4** -0.3" -0.3* n.s.
Ectomorphy after Heath&Carter n.s. 0.4* n.s. n.s. n.s.

For the male physical education students, there are significant inverse relation-
ship between body fat and protein, fat, carbohydrate and energy intake, between
BMI and fat and energy intake as well as between endomorphy and protein, fat,
carbohydrate and energy intake, mesomorphy and fat, carbohydrate and energy
intake, between pyknomorphy and fat intake and enery intake.

Positive relationships exist between the ectomorphy and fat intake as well as
between the Metrik-Index and fat intake.

DISCUSSION

It is well established that diet influences the body composition and certain
anthropometric parameters. There is also evidence of an association between
physique and the nutritional status. Tanner et al. [13] and Gordon et al. [3]
demonstrated a relationship between total serum cholesterol and somatotype.
Both studies revealed that endomorphs had the highest, whereas ectomorphs
had the lowest serum cholesterol concentrations; men, but not women, exhib-
ited this relationship. On the other side, there are only limited data evaluating
the relationship between somatotypes and nutritional intake.
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Correlations between individual somatotypes or the constitutional types
after Conrad [2] or Knussmann [6] and the nutritional intake in the physical
education students collective were generally weak, with only a few significant
relationships identified:

For female physical education students, there are significant inverse rela-
tionships between body fat and protein (r=-0.4, p<0.01) and carbohydrate
intake (r=-0.3, p<0.01), between BMI and protein (r=-0.3, p<0.01), fat
(r=-0.3, p<0.05), carbohydrate (r=-0.2, p<0.05) and energy (r=-0.3, p<0.05)
intake as well as between endomorphy and protein (r=-0.4, p<0.01 Parnell;
r=-0.3, p<0.01 Heath/Carter) and carbohydrate intake (r=-0.2, p<0.05 Parnell;
r=-0.4, p<0.01 Heath/Carter), between mesomorphy and fat (r=-0.3, p<0.05
Heath/Carter), carbohydrate (r=-0.2, p<0.05 Heath/Carter) and energy intake
(r=-0.3, p<0.01 Heath/Carter, r=-0.3, p<0.05 Parnell). Positive relationships
exist between the ectomorphy and protein (r=0.2, p<0.05 Parnell; r=0.3, p<0.05
Heath/Carter), fat (r=0.3, p<0.01 Heath/Carter) and energy (r=0.2, p<0.05)
intake.

For the male physical education students, there are significant inverse rela-
tionships between body fat and protein (r=-0.4, p<0.01) as well as fat (r=-0.4,
p<0.01), carbohydrate (r=-0.3, p<0.05) and energy intake (r=-0.4, p<0.01),
between BMI and fat (r=-0.4, p<0.01) and energy intake (r=-0.3, p<0.05) as
well as between endomorphy and protein (r=-0.3, p<0.05 Parnell and Heath/
Carter), fat (r=-0.4, p<0.01, Parnell and Heath/Carter) carbohydrate intake
(r=-0.3, p<0.05 Heath/Carter) and energy intake (r=-0.3, p<0.05 Parnell;
r=-0.4, p<0.01 Heath/Carter), mesomorphy (Heath/Carter) and fat (r=-0.4,
p<0.01), carbohydrate (r=-0.3, p<0.05) and energy intake (r=-0.3, p<0.01),
between pyknomorphy and fat intake (r=-0.3, p<0.05) and energy intake
(r=-0.5, p<0.01).

Positive relationships exist between the ectomorphy (Parnell and Heath/
Carter) and fat intake (r=0.3 and 0.4, p<0.05) as well as between Metrik-Index
and fat intake (r=0.3, p<0.05).

In the already presented data from the preliminary study in the introduction
clear correlations between diet and physique could be found in 121 members
of a fitness studio [12]. These findings for somatotypes are in partial agreement
with the results of Bolonchuk et al. [1] who examined somatotypes and nutri-
tional status of 63 men ages 18—40 years who had been recruited for participa-
tion in studies to determine nutrient requirements in North Dakota. In this
study Endomorphy was inversely related to carbohydrate intake (r=-0.294, p <
0.05). In contrast Mesomorphy was directly correlated with fat intake (r=0.286,
p < 0.05; Bolonchuk et al. [1]).
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Raschka et al. [12] investigated the correlations between nutritional intake
and the body build in 50 ultra long distance runners (42 sportsmen and 13
sportswomen), who participated in a 1000 km-race, daily running 50 km. In
this collective Endomorphy after Heath & Carter [4, 5] was negatively correlated
to energy intake (r=-0.6, p<0.001, carbohydrate intake (r=-0.5, p<0.001) and
fat intake (r=-0.4, p<0.001), and Endomorphy after Parnell [9] was inversely
correlated to energy intake (r=-0.4, p<0.001), carbohydrate intake (r=-0.4) and
fat intake (r=-0.3, p<0.01).

In summary, there is a series of various studies revealing moderate to weak
correlations between the different types of constitution and the supply of macro-
nutrients. The results indicate that differences may exist between the genders in
these correlations. Further follow-up studies should clarify these issues.
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