
polish journal of food and nutrition sciences
www.pan.olsztyn.pl/journal/
e-mail: joan@pan.olsztyn.pl

© Copyright by Institute of Animal Reproduction and Food Research of the Polish Academy of Sciences

Pol. J. Food Nutr. Sci. 
2008, Vol. 58, No. 4, pp. 517-520

INTRODUCTION

Ample studies show a strong influence of the family environ-
ment on food intake by children [Burke et al., 2001; Feunekes et al., 
1998; Jeżewska-Zychowicz, 2004; Neumark-Sztainer et al., 2003; 
Story et al., 2002], which in turn is determined by various aspects, 
among which i.a. economic and organizational factors play a sig-
nificant role. However a common household does not forejudge 
a total similarity of eating habits. The influence of a family envi-
ronment on children nutrition is more connected with the role and 
attitudes of mothers than fathers [Feunekes et al., 1998; Neumark-
-Sztainer et al., 2003; Story et al., 2002]. Women are more sensitive 
to environmental stimuli that may determine a greater influence 
of mothers’ attitudes on the daughters’ eating models [Burke et al., 
2001; Mosca et al., 2006; Van den Bree et al., 1999]. Such connec-
tions suggest a transfer of eating habits from mothers to daugh-
ters, which may influence body condition and health of the girls.

Our previous studies show a significant similarity be-
tween food consumption of mothers and their daughters 
[Wądołowska et al., 2007]. Similar eating models were stated 
for 72% of the mother-daughter pairs, including 51% pairs 
with “moderate” eating model and 21% pairs for “varied” eat-
ing model. Further explanation is needed for the effect of simi-
larities and differences in food intake on the body composition 
of women and girls. The aim of the undertaken study was, 
therefore, to analyse body composition of mothers and daugh-
ters living in common households in relation to eating models.

MATERIAL AND METHODS

The study included 97 mother-daughter family pairs aged 
43.3±6.0 years (from 32.7 to 57.0 years) and 16.0±3.1 years 

(from 12.0 to 21.0 years), respectively. Women and girls 
were living in towns and villages of North-Eastern Poland. 
The sample was chosen by the snowball method. Disorders 
in nutrition, such as anorexia, were an excluding criterion. 
One family pair was excluded due to a small reliability of a di-
etary interview of the daughter. Most mothers and daughters 
were not on any diet (77.6% and 85.7% of the sample, re-
spectively). Aspiration to maintain slim body was declared by 
15.3% of mothers and 8.2% of daughters. Most women had 
secondary or elementary education (78.6% of the sample), and 
most daughters were attending a junior high school (85.7% 
of the sample). The average economic situation of a family 
was declared by 83.7% of the sample.

Food intake was assessed by the food intake frequency 
method, using the calibrated FFQ questionnaire. The way 
of separating eating models (called “moderate” MM and 
“varied” VM) and similarities analysis in the food intake by 
mothers and their daughters were described in the previous 
work [Wądołowska et al., 2007].

Women and girls’ nutritional status was evaluated by 
the anthropometrical methods [Heymsfield & Wiliams, 1988; 
Palczewska & Niedźwiecka, 2001; WHO, 1995]. The follow-
ing measurements were carried out: weight (kg), height (cm), 
biceps skinfold thickness (BSF, mm), triceps skinfold thick-
ness (TSF, mm), subscapular skinfold thickness (SCSF, mm), 
suprailiac skinfold thickness (SISF, mm), waist circumference 
(cm), hip circumference (cm) and upper arm circumference 
(AC, cm). Next, calculations were made for: body mass index 
(BMI, kg/m2), waist to hip ratio (WHR), upper arm muscle 
circumference (AMC, cm), upper arm area (AA, mm2), up-
per arm muscle area (AMA, mm2), upper arm muscle index 
(AMI, %), upper arm fat tissue area (AFTA, mm2), upper arm 
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and varied (VM). The study included 97 mother-daughter pairs aged 43.3±6.0 years and 16.0±3.1 years, respectively. The VM mothers in compari-
son to the MM mothers had greater body mass (by 7.9 kg), which resulted mostly from a higher content of fat tissue (by 4.8 kg). The VM daughters 
in comparison to the MM daughters were significantly taller (by 3.3 cm), but did not differ in body mass nor body composition. Varied, excessive food 
consumption was favourable to the fattening of women and faster growing of girls.



518 L. Wądołowska et al.

TA
B

LE
 1

. C
om

pa
ris

on
 o

f s
om

at
ic

 p
ar

am
et

er
s 

(
x
±S

D
) f

or
 m

ot
he

rs
 a

nd
 d

au
gh

te
rs

 in
 re

la
tio

n 
to

 th
e 

ea
tin

g 
m

od
el

. 

Pa
ra

m
et

er
s

M
ot

he
rs

D
au

gh
te

rs

To
ta

l
N

=
97

V
M

N
=

35
M

M
N

=
62

A
D

R
D

 
(M

M
=

10
0%

)
To

ta
l

N
=

95
V

M
N

=
33

M
M

N
=

62
A

D
R

D
 

(M
M

=
10

0%
)

H
ei

gh
t (

cm
)

16
2.

9±
5.

2
16

3.
9±

5.
4

16
2.

3±
5.

0
1.

6
1.

0
16

4.
6±

6.
9

16
6.

7±
6.

5
16

3.
4±

7.
0

3.
3b

2.
0b

W
ei

gh
t (

kg
)

67
.7
±1

4.
7

72
.7
±1

8.
3

64
.8
±1

1.
4

7.
9a

12
.2

a
54

.7
±9

.9
55

.9
±8

.8
54

.0
±1

0.
6

1.
9

3.
5

B
M

I (
kg

/m
2 )

25
.5
±5

.2
27

.0
±6

.1
24

.7
±4

.4
2.

3a
9.

3a
20

.1
±2

.9
20

.1
±2

.7
20

.1
±3

.1
0.

0
0.

0

B
SF

 (m
m

)
20

.6
±8

.7
24

.0
±8

.7
18

.7
±8

.1
5.

3a
28

.3
a

15
.9
±5

.8
15

.7
±5

.6
16

.1
±6

.1
-0

.4
-2

.5

T
SF

 (m
m

)
12

.2
±6

.1
14

.4
±6

.3
11

.0
±5

.7
3.

4a
30

.9
a

9.
9±

4.
3

9.
5±

3.
9

10
.2
±4

.6
-0

.7
-6

.9

SC
SF

 (m
m

)
18

.4
±8

.4
20

.0
±9

.0
17

.4
±7

.9
2.

6
14

.9
12

.0
±4

.5
12

.3
±4

.5
11

.8
±4

.6
0.

5
4.

2

SI
SF

 (m
m

)
13

.8
±7

.5
16

.2
±8

.1
12

.4
±6

.8
3.

8a
30

.6
a

11
.1
±4

.7
10

.8
±4

.6
11

.2
±4

.8
-0

.4
-3

.6

Su
m

 o
f 4

 S
F 

(m
m

)
65

.0
±2

8.
3

74
.7
±2

9.
5

59
.5
±2

6.
2

15
.2

a
25

.5
a

48
.9
±1

6.
5

48
.2
±1

6
49

.3
±1

7.
1

-1
.1

-2
.2

W
ai

st
 c

irc
um

fe
r-

en
ce

 (c
m

)
82

.5
±1

3.
1

87
.0
±1

5.
9

79
.9
±1

0.
5

7.
1a

8.
9a

69
.0
±7

.1
69

.7
±6

.2
68

.6
±7

.6
1.

1
1.

6

H
ip

 c
irc

um
fe

r-
en

ce
 (c

m
)

98
.2
±1

1.
9

10
2.

3±
14

.1
95

.8
±9

.9
6.

5a
6.

8a
87

.5
±9

.1
87

.1
±9

.5
87

.7
±9

.1
-0

. 6
-0

.7

W
H

R
0.

84
±0

.0
6

0.
85

±0
.0

7
0.

83
±0

.0
6

0.
02

2.
4

0.
79

±0
.0

7
0.

81
±0

.0
8

0.
78

±0
.0

6
0.

03
3.

8

A
C

 (c
m

)
27

.1
±3

.9
28

.4
±4

.4
26

.4
±3

.3
2.

0 a
7.

6a
22

.9
±3

.0
22

.8
±3

.0
23

.0
±3

.1
-0

.2
-0

.9

A
A

 (m
m

2 )
59

60
±1

74
5

65
63

±2
10

9
56

20
±1

40
9

94
3a

16
.8

a
42

56
±1

11
1

41
92

±1
07

2
42

94
±1

15
5

-1
02

-2
.4

A
M

C
 (c

m
)

20
.6
±2

.7
20

.8
±3

.3
20

.5
±2

.2
0.

3
1.

5
17

.9
±2

.2
17

.8
±2

.4
18

.0
±2

.2
-0

.2
-1

.1

A
M

A
 (m

m
2 )

34
37

±9
02

35
41

±1
17

9
33

79
±7

03
16

2
4.

8
25

96
±6

18
25

75
±6

59
26

10
±6

08
-3

5
-1

.3

A
M

I (
%

)
59

.3
±1

1.
9

54
.9
±1

1.
4

61
.8
±1

1.
6

-6
.9

a
-1

1.
2a

62
.0
±9

.5
62

.1
±9

.5
62

.0
±9

.8
0.

1
0.

2

FF
M

 (k
g)

44
.3
±5

.5
46

.4
±7

.0
43

.1
±4

.1
3.

3a
7.

7a
41

.7
±8

.4
41

.5
±4

.9
41

.7
±9

.9
-0

.2
-0

.5

A
FT

A
 (m

m
2 )

25
23

±1
26

1
30

22
±1

36
1

22
41

±1
11

6
78

1a
34

.8
a

16
60

±7
34

16
17

±6
84

16
84

±7
75

-6
7

-4
.0

A
FI

 (%
)

40
.7
±1

1.
9

45
.1
±1

1.
4

38
.2
±1

1.
6

6.
9a

18
.1

a
38

.0
±9

.5
37

.9
±9

.5
38

.0
±9

.8
-0

.1
-0

.3

FM
 (k

g)
23

.5
±1

0.
0

26
.6
±1

1.
7

21
.8
±8

.5
4.

8a
22

.0
a

13
.8
±4

.7
14

.0
±4

.5
13

.7
±4

.9
0.

3
2.

2

%
FM

 (%
)

33
.4
±7

.1
35

.0
±6

.9
32

.5
±7

.0
2.

5
7.

7
25

.4
±9

.0
26

.9
±1

4.
2

24
.6
±4

.6
2.

3
9.

3

x
 –

 m
ea

n 
va

lu
e,

 S
D

 –
 s

ta
nd

ar
d 

de
vi

at
io

n,
 V

M
 –

 v
ar

yi
ng

 m
od

el
, M

M
 –

 m
od

er
at

e 
m

od
el

, A
D

 –
 a

bs
ol

ut
el

y 
di

ffe
re

nc
e,

 R
D

 –
 re

la
tiv

el
y 

di
ffe

re
nc

e,
 B

SF
 –

 b
ic

ep
s 

sk
in

fo
ld

 th
ic

kn
es

s,
 T

SF
 –

 tr
ic

ep
s 

sk
in

fo
ld

 th
ic

kn
es

s,
 S

C
SF

 
– 

su
bs

ca
pu

la
r s

ki
nf

ol
d 

th
ic

kn
es

s,
 S

IS
F 

– 
su

pr
ai

lia
c 

sk
in

fo
ld

 th
ic

kn
es

s,
 S

um
 o

f 4
 S

F 
– 

su
m

 o
f 4

 s
ki

nf
ol

ds
 th

ic
kn

es
s,

 W
H

R
 –

 w
ai

st
 h

ip
 ra

tio
, A

C
 –

 a
rm

 c
irc

um
fe

re
nc

e,
 A

A
 –

 u
pp

er
 a

rm
 a

re
a,

 A
M

C
 –

 u
pp

er
 a

rm
 m

us
cl

e 
ci

rc
um

fe
re

nc
e,

 A
M

A
 –

 u
pp

er
 a

rm
 m

us
cl

e 
ar

ea
, A

M
I 

– 
up

pe
r 

ar
m

 m
us

cl
e 

in
de

x,
 F

FM
 –

 fr
ee

 fa
t m

as
s,

 A
FT

A
 –

 u
pp

er
 a

rm
 fa

t t
is

su
e 

ar
ea

, A
FI

 –
 u

pp
er

 a
rm

 fa
t i

nd
ex

, F
M

 –
 fa

t m
as

s,
 %

FM
 –

 p
er

ce
nt

ag
e 

of
 fa

t m
as

s,
  

a,
 b

 –
 s

ig
ni

fic
an

t d
iff

er
en

ce
s 

be
tw

ee
n 

m
ot

he
rs

’ o
r d

au
gh

te
rs

’ s
ub

gr
ou

ps
 a

t p
≤0

.0
5.



519Body composition of mothers and daughters

fat index (AFI, %). By the spectrophotometric method, using 
the FUTREX 6100 apparatus, we determined body composi-
tion by assessing the following indices: fat mass (FM, kg), 
free fat mass (FFM, kg) and percentage of fat mass (%FM, 
%). In the case of girls standard deviation indices (Z-score) 
were calculated for the selected somatic parameters, using 
for the comparisons the growth standards for Warsaw youth 
[Palczewska & Niedźwiecka, 2001].

For girls no age subgroups were separated, as differ-
ences in food intake by younger (12÷15 years) and older 
(16÷21 years) girls were sparse (concerned mostly coffee, tea 
and alcohol drinks) and had no influence on their eating mod-
els [Wądołowska et al., 2007]. Moreover no differences were 
shown in the age of the VM and MM girls (median 16.0 vs. 
16.2 years, respectively, p<0.05).

The somatic parameters of mothers/daughters with dif-
ferent eating models were compared by the T-test [Hill & 
Lewicki, 2006]. Differences in somatic indices of mothers/
daughters with the varied eating model (VM) and the moder-
ate eating model (MM) were presented as absolute values 
(AD=VM–MM) and relative values (RD=(VM–MM)×100/
MM). Statistical analysis was carried out using the Statistica 
PL v. 8.0 software.

RESULTS AND DISCUSSION

The VM mothers in comparison to the MM mothers had 
greater body mass (by 7.9 kg), which was mainly a result 
of greater body fattening (Table 1). Moreover, the VM mothers 
had higher mean values of the following parameters: BMI (by 
2.3% points), biceps skinfold thickness (by 5.3 mm), triceps 
skinfold thickness (by 3.4 mm), subscapular skinfold thickness 
(by 2.6 mm), suprailiac skinfold thickness (by 3.8 mm), sum 
of 4 skinfolds thickness (by 15.2 mm), waist circumference (by 
7.1 cm), hip circumference (by 6.5 cm), arm circumference 
(by 2.0 cm), upper arm area (by 943 mm2), free fat mass (by 
3.3 kg), upper arm fat tissue area (by 781 mm2), upper arm fat 
index (by 6.9% points), fat mass (by 4.8 kg), and smaller upper 
arm muscle index (by 6.9% points). There were no significant 
differences in height, WHR, upper arm muscle circumference, 

upper arm muscle area nor percentage of fat mass.
The VM daughters in comparison to the MM daughters did 

not differ in body mass nor body composition, but were signif-
icantly taller by 3.3 cm (Table 1). Difference in their height was 
confirmed by the standard deviation index (Z-score), which 
was higher for the VM daughters by 0.5 SD (Table 2).

The studies showed that women with different eating 
models had no significant differences in muscle mass. How-
ever, the index of upper arm muscle indicates that the VM and 
the MM women differed in muscle tissue distribution. In to-
tal, the VM women had a bit more fat free mass than the MM 
women, but in the upper arm the muscle tissue in relation 
to fat tissue was smaller in the VM women. Together with 
the fat mass indices it suggests that the VM women had much 
fatter bodies, both in the upper body and in the waist -hip 
area. Their mean BMI exceeding 25 kg/m2 (on average 27), 
waist circumference of almost 88 cm (on average 87) and per-
centage of the fat mass amounting to 35% show overweight/
obesity and a higher metabolic syndrome risk according 
to the criteria of Yoo et al. [2004]. According to the Canadian 
Guidelines for Body Weight Classification in Adults, the aver-
age parameters of the VM women are close to being identified 
as at high risk of health threats [Douketis, 2005]. The MM 
women had lower mean body mass, and the BMI, waist cir-
cumference and percentage of fat mass usually in the proper 
range. Higher adiposity of the VM women bodies resulted 
from greater food consumption, which probably was too 
big for their organisms. Our previous work demonstrated 
that the VM mothers consumed 1.7 times more food than 
the MM mothers (2980 g/day vs. 1780 g/day, respectively) 
[Wądołowska et al., 2007]. Results obtained confirm the the-
sis on increasing adults’ body mass along with increased food 
intake [Jarosz ed., 2006].

Similarly to mothers, the VM girls consumed 1.5 times 
more foods than the MM girls (2700 g/day vs. 1790 g/day, 
respectively) [Wądołowska et al., 2007]. However higher food 
intake was only favourable to faster growth and did not in-
crease the fat or muscle tissue in relation to their calendar age. 
The mean standard deviation indices of somatic parameters 
show it by fitting within the range from -1 SD to 1 SD. This 
observation confirms that in the case of the youth the overcon-
sumption, but not exceeding the level causing the pathologic 
energy balance, is responsible for faster growth [Malinowski, 
2004; Wells et al., 2007]. Still, there is a risk of further de-
velopment of overweight/obesity and other diet-related dis-
eases for people overfed in earlier stages of life [Davison et al., 
2005; Ekelund et al., 2006; Williams, 2001]. In the future that 
problem may concern girls with varied eating models, pre-
disposed for overconsumption. In that way, the family envi-
ronment and mothers’ eating models may influence the food 
intake of daughters and errors in their nutrition, with results 
that may be visible only in the later stages of life [Burke et al., 
2001; Davison et al., 2005].

CONCLUSIONS

Our results show that the varied eating model of moth-
ers and daughters was closer to overnutrition than to ratio-
nal, varied and well-balanced consumption. A result of such 

TABLE 2. Comparison of the Z-score indices ( x ±SD) for daughters in 
relation to the eating model. 

Z-score 
indices

Total
N=95

VM 
N=33

MM 
N=62 AD RD 

(MM=100%)

Height 0.2±1.05 0.5±1.1 0.0±1.0 0.5 -2500b

Weight 0.1±1.1 0.2±1.0 0.0±1.2 0.2 666.7

BMI 0.0±1.1 -0.1±1.0 0.0±1.1 -0.1 0.0

TSF 0.8±1.5 0.7±1.5 0.8±1.6 -0.1 -12.5

SCSF 0.8±1.3 0.9±1.3 0.7±1.2 0.2 28.6

AC -0.4±1.2 -0.5±1.2 -0.4±1.2 -0.1 25

AMC -1.1±1.3 -1.2±1.3 -1.1±1.2 -0.1 9.1

AA -0.3±1.1 -0.4±1.1 -0.3±1.2 -0.1 33.3

AMA -1.0±1.1 -1.1±1.1 -1.0±1.1 -0.1 10

AFTA 0.4±1.4 0.3±1.3 0.5±1.5 -0.2 -40

Designations as in Table 1.
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a nutritional pattern was increased fat mass in women, which 
may increase the health risk. The varied eating model was fa-
vourable to faster growth of girls, but did not influence an in-
crease in fat or muscle mass in relation to their calendar age. 
It is likely that for girls the results of varied eating model with 
predispositions for overconsumption may be seen in later life. 
In that way, the family environment and errors in mothers’ 
eating models may be favourable to improper nutritional hab-
its of daughters, with results that may be visible at the mo-
ment in mothers, but distant in girls.
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