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Assessment of nutritional status: Triceps and subscapular
skin-fold thickness in Turkish children and adolescent
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Cahide Yilmaz3, Mumtaz Mazicioglu4, Selim Kurtoglu5

ABSTRACT
Objectives: To determine the mean and percentile values and constitute the percentile curves
of the triceps and subscapular skin-fold thickness (SFT) for obtaining a measure to be used in
evaluating nutritional status of children and adolescents for age and gender to determine the
threat of adiposity in Turkish children.
Methodology: This cross-sectional study was carried out between October 2006 and May 2007
with 6917 students selected among those with pre-defined socio-economic criteria and
attending primary schools in Van city center. Based on these data, the subjects were
distributed to age groups in 6-month intervals, beginning from the age of 7 up to the age of 17.
Results: Analysis of mean values of the thickness of triceps and subscapular SFT according to
age in boy subjects demonstrated that these values generally increased with age up to thirteen
years of age where peak values were observed, and the thickness decreased between 14 and 15
years of age, increasing again thereafter. A comparison of our data with the data reported from
other countries revealed lower than median values of triceps and subscapular SFT in our study
for both girls and boys regardless of the age group.
Conclusions: Subcutaneous fat accumulation is lower in Turkish children compared to those in
other countries and no risk of obesity is imminent, at least in the region where this study was
carried out.
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INTRODUCTION

Anthropometric measurements are important tools
in determining nutritional status since they are
indicative of protein and fat accumulation. Skin-fold
thickness (SFT) is a practical and valuable method
used in evaluating both the nutritional status and the
body adiposity.1-4 This method is used extensively in
clinical practice and in field studies because of its
simplicity, noninvasiveness, quickness of use as well
as compatibility with methods that directly
determine body fat mass.1

There are no measurements in Turkish school
children and adolescents for assessment of their
nutrition. Present study measured triceps and sub-
scapular SFT in Turkish children of school age and
percentile values for each age group and gender were
also determined.
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METHODOLOGY

This cross-sectional study was carried out between
October 2006 and May 2007 with students selected
among those with pre-defined socio-economic crite-
ria and attending to primary schools in Van city cen-
ter. Informed consents of the students and their par-
ents as well as approval of Ministry of Education and
Yuzuncu Yil University Ethics Committee were
received prior to the initiation of the study. Students’
anthropometric measurements were taken in th+eir
schools in a closed area by pediatricians and well-
trained students of the faculty of medicine. Students
who refused to have their measurements taken were
excluded from the study.

Measurements were taken with 0.1mm Lange Skin-
fold Caliper (Beta Technology Incorporated Cam-
bridge, Maryland, USA). Caliper was calibrated ev-
ery morning before measurements. Mean value of
two measurements from the left side of the body was
calculated for each child to ensure standardization
across all students. Chronologic ages in decimals
were calculated by the difference between the date
of birth and date of measurements. Subjects were
distributed to age groups in 6-month intervals, be-
ginning from the age of seven up to the age of 17.
Each age group included all ages in 12-month inter-
vals based on the month and year of the birthday:
e.g., age 8 included all ages from 8.0 to 8.99 year.

The population of ages 7-17 in the region has been
reported as 132.000 and the universe of the study
included 107 000 subject. The sample size was calcu-
lated with 95% confidence interval using the follow-
ing equation based on the d=0.1 value taking a stan-

dard deviation value of 4.4 for a population meeting
the inclusion criteria:

n = N.Z2.J2 / d2 (N–1) + Z2.J2.5

Sample size was kept at large given the long
period of the study. The LMS method was used for
developing the percentile values. In this method, per-
centile values were developed for each age group
based on the “specific Box-Cox power transforma-
tions’ used in normalization of the data.6 Intra-group
descriptive statistics (e.g. 7.00–7.99) for each age
group were studied using SPSS 13.0 (Chicago, IL,
USA). “Pearson’s correlation coefficient” was used
to evaluate the linear relationship between SFT and
age in terms of triceps and subscapular skin thick-
nesses for both genders. Student’s t-test was used to
determine absence of differences between girls and
boys in terms of triceps and subscapular SFT.

RESULTS

Of the 6917 children and adolescents enrolled in
the study, 3874 were girls (56%) and 3043 were boys
(44%). Mean age was 11.2 ± 2.78 years for boys and
11.4 ± 2.57 years for girls. Means and standard de-
viations for triceps and subscapular SFT for girls and
boys by age are summarized in Table-I. Triceps and
subscapular SFT smoothed 3rd, 10th, 25th, 50th, 75th,
85th, 90th and 97th percentile values are presented
in Table II-V.

Triceps and subscapular SFT generally increased
with age in girls and the correlation was statistically
significant (r= 0.432). In boys, when mild decreases
at the ages of fourteen and fifteen was excluded,
subscapular SFT increased in an age-dependent
manner as was the case for girls. While triceps SFT

Table-I: Mean and Standard Deviations of Triceps and Subscapular SFT (values by age and gender)
Age Boys Girls
(year)

n (3043) Triceps SFT Subscapular SFT n (3874) Triceps SFT Subscapular SFT
Mean SD Mean SD Mean SD Mean SD

7 341 8.6 3.0 5.4 1.4 334 9.6 3.6 5.8 1.6
8 381 8.6 2.6 6.0 1.5 345 9.4 3.7 6.0 2.1
9 373 9.0 3.1 6.5 2.0 331 10.0 4.3 6.8 2.7
10 304 9.4 2.9 6.8 2.2 245 9.9 4.1 6.5 2.7
11 427 9.8 3.5 6.8 2.1 328 11.2 4.8 8.0 3.7
12 328 11.0 4.0 7.7 2.9 254 11.3 5.1 9.1 4.4
13 682 11.2 4.1 8.1 3.5 345 12.8 5.5 10.3 4.1
14 570 10.3 4.0 7.9 2.8 404 14.0 5.5 10.8 3.9
15 214 9.5 3.4 7.7 2.2 204 14.0 5.5 10.7 4.1
16 184 10.3 4.0 9.6 2.9 175 14.9 5.2 12.3 4.5
17 70 10.5 3.5 10.0 2.1 78 15.5 5.5 11.6 3.9
SFT: Skinfold thickness. Mean: 50. percentile value. SD: standard deviation.
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in boys increased with age until adolescence, showed
a decrease in this period, and increased thereafter,
but these values were higher than those measured
before adolescence and lower than those measured
during early adolescence. There was a significant
difference between girls and boys in terms of triceps
and subscapular SFT values (p=0.001). A highly sig-
nificant, linear, positive correlation was noted be-
tween girls and boys in terms of triceps and sub-
scapular SFT (r= 0.632, p=0.001; r = 0.525, p=0.001,
respectively).

DISCUSSION
Nutrition during childhood and adolescence is an

important point of interest thoroughly studied by
investigators. Reduced subcutaneous adipose tissue
is typically observed in children with chronic mal-
nutrition.7 Changes in subcutaneous adipose tissues
are indicative of both the nutrition and the metabo-
lism of children. SFT decreases during the catabolic
process.

Obesity is another nutritional disorder with
increasing significance worldwide. Besides being a

critical condition itself, obesity is also important in
causing type II diabetes mellitus, dyslipidemia, hy-
pertension and coronary artery disease in adolescents
and adults.8,9 Number of methods have been applied
for assessment of body fat ratio.1,10-13 These methods
were concluded to be expensive and not superior to
anthropometric measurements. Furthermore, as
some of these methods are invasive, others have the
risk of radiation exposure.

Besides their use in analyzing whether nutritional
status is satisfactory, anthropometric measurements
are also frequently used for the evaluation of nutri-
tional disorders since they are convenient and non-
invasive methods. Skinfold thickness (SFT) measure-
ment is another practical and valuable technique in
evaluating both the nutritional status and body fat
ratio.2-4 It is a reliable indicator frequently used for
evaluating nutritional and developmental status in
childhood. Because it is painless, non-invasive and
reproducible, SFT measurements may also be
preferred in monitoring the nutritional status with
chronic diseases in children.14 Despite apparent
variations between ethnicities and SFT disparities at

Table-II: Percentiles Values of Triceps SFT for Boys.
Age (year) Triceps SFT for Boys

5th 10th 25th 50th 75th 85th 90th 95th 97th
7 4.68 5.32 6.54 8.16 10.09 11.26 11.57 12.12 13.49
8 4.76 5.39 6.62 8.26 10.27 11.52 11.85 12.44 13.93
9 4.87 5.51 6.75 8.44 10.54 11.87 12.22 12.86 14.47
10 5.05 5.71 7.01 8.80 11.06 12.50 12.89 13.59 15.37
11 5.28 5.97 7.35 9.29 11.74 13.33 13.76 14.53 16.52
12 5.49 6.22 7.69 9.76 12.42 14.15 14.62 15.47 17.67
13 5.54 6.30 7.80 9.94 12.72 14.55 15.05 15.95 18.28
14 5.44 6.17 7.66 9.79 12.58 14.42 14.92 15.84 18.22
15 5.31 6.02 7.47 9.55 12.30 14.14 14.64 15.56 17.96
16 5.23 5.92 7.33 9.37 12.10 13.94 14.44 15.36 17.80
17 5.18 5.85 7.23 9.24 11.95 13.80 14.31 15.24 17.72

Table-III: Percentiles Values of Subscapular SFT for Boys.
Age (year) Subscapular SFT for Boys

5th 10th 25th 50th 75th 85th 90th 95th 97th
7 3.71 3.96 4.45 5.14 6.03 6.63 7.10 7.90 8.52
8 3.91 4.18 4.72 5.48 6.52 7.23 7.80 8.81 9.60
9 4.09 4.38 4.97 5.82 7.00 7.84 8.53 9.80 10.83
10 4.24 4.55 6.13 7.47 8.45 9.27 10.81 12.10 12.10
11 4.36 4.70 5.40 6.44 7.95 9.06 10.00 11.77 13.27
12 4.44 4.82 5.60 6.76 8.43 9.65 10.67 12.58 14.17
13 4.51 4.93 5.80 7.09 8.90 10.19 11.23 13.14 14.66
14 4.60 5.07 6.04 7.44 9.33 10.63 11.66 13.47 14.85
15 4.92 5.27 6.32 7.81 9.76 11.05 12.05 13.74 14.99
16 4.92 5.50 6.64 8.21 10.20 11.48 12.44 14.03 15.18
17 5.11 5.74 6.98 8.63 10.65 11.91 12.84 15.24 15.41
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different sites of the body, the US National Research
Council Nutritional Anthropometry Committee lists
triceps and subscapular SFT as a good index in de-
termining obesity.2 Bedogni et al.15 have demon-
strated high sensitivity for SFT in their excess adi-
posity screening in children. SFT directly measures
subcutaneous fat tissue and reveals total lipidosis to
a better extent. Studies on total body fat ratio using
DXA have demonstrated a strong correlation be-
tween subcutaneous fat tissue and visceral lipido-
sis.16 A study done with healthy adult subjects, in-
vestigated the reliability of SFT measurements by
taking subcutaneous fatty tissue thickness values
measured with ultrasonography (USG) as reference;
SFT measurements could safely be used in investi-
gations since a significant correlation was established
between the measurements taken with these two
methods.17 Another study with children and adults
has also reported a positive and significant relation-
ship between anthropometric measurements and
magnetic resonance imaging and computerized
tomography.18

In adults, triceps SFT values of above 23 mm in males
and values above 30 mm in females indicate obesity.19

As in all anthropometric values, SFT varies by age,
stage of development and gender. Percentile values
for age and gender were developed for children.
According to these SFT percentile curves determined
for a given population based on age and gender, chil-
dren, or adolescents with values in the 85-90 percen-
tile range are considered overweight and those with
values above 95 are considered obese. Measurements
below 25 in the SFT percentile curve suggest
malnutrition.20,21

A comparison of our SFT data with those obtained
in other countries showed that total mean triceps and
subscapular SFT values of American children (5-18
years) were higher both in girls and in boys.22 In boys,
triceps and subscapular SFT was slightly lower com-
pared to German children in both groups. There was
a more marked decrease in the adolescent group in
the subscapular measurements. SFT from both
regions in girls in the German population was higher
than our data.23

Table-IV: Percentiles Values of Triceps SFT for Girls.
Age (year) Triceps SFT for Girls

5th 10th 25th 50th 75th 85th 90th 95th 97th
7 4.80 5.59 7.12 9.15 11.56 13.03 13.42 14.11 15.81
8 4.19 5.05 6.72 8.96 11.64 13.28 13.71 14.47 16.35
9 4.05 4.96 6.75 9.17 12.08 13.85 14.31 15.13 17.17
10 4.21 5.16 7.05 9.62 12.73 14.64 15.14 16.02 18.24
11 4.52 5.53 7.54 10.27 13.60 15.64 16.18 17.14 19.53
12 4.90 5.98 8.11 11.03 14.57 16.76 17.33 18.36 20.91
13 5.31 6.46 8.74 11.83 15.59 17.89 18.50 19.58 22.27
14 5.71 6.93 9.34 12.60 16.53 18.94 19.57 20.70 23.49
15 6.09 7.37 9.89 13.29 17.36 19.85 20.50 21.66 24.53
16 6.45 7.79 10.40 13.91 18.10 20.65 21.31 22.50 25.43
17 6.78 8.17 10.87 14.47 18.76 21.36 22.04 23.25 26.24

Table-V: Percentiles Values of Subscapular SFT for Girls.
Age (year) Subscapular SFT for Girls

5th 10th 25th 50th 75th 85th 90th 95th 97th
7 3.71 4.05 4.71 5.60 6.70 7.40 7.92 8.79 9.41
8 3.53 3.89 4.61 5.62 6.95 7.83 8.50 9.66 10.51
9 3.54 3.94 4.73 5.89 7.46 8.54 9.40 10.89 12.03
10 3.64 4.07 4.95 6.24 8.05 9.31 10.32 12.11 13.50
11 3.95 4.44 5.45 6.95 9.03 10.49 11.65 13.71 15.31
12 4.42 5.00 6.18 7.93 10.32 11.97 13.26 15.51 17.22
13 4.91 5.60 6.98 8.99 11.66 13.44 14.82 17.17 18.91
14 5.31 6.09 7.66 9.89 12.74 14.60 16.01 18.34 20.03
15 5.58 6.46 8.21 10.61 13.59 15.47 16.86 19.13 20.73
16 5.80 6.79 8.71 11.28 14.36 16.24 17.62 19.81 21.34
17 5.98 7.08 9.18 11.90 15.07 16.96 18.32 20.44 21.90
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SFT values reported from Asia were also higher
than those obtained in our study whereas Triceps SFT
values observed in Japanese girls were considerably
high.24 When our data from the 12-17 age groups was
compared with Bahraini adolescents, mean triceps
and subscapular SFT values were lower in girls and
boys in all age groups. Similar decreases in mean tri-
ceps SFT values were observed in Bahraini boys of
15 years of age and in boys in the 14-15 age groups
in our study. These values increased with age, with-
out any decreases in the mean subscapular SFT val-
ues.25 A comparison of our data and the mean tri-
ceps SFT values reported from a recent analysis of
arm fat in Turkish children 6-18 years of age revealed
that our results were lower in boys up to 11 years of
age while our values were higher in the 11–13.9 and
14–17 age groups, whereas the difference was not
statistically significant. The mean triceps data we
obtained in our girl group was higher than reported
in the above study in all age groups.26

In conclusion measuring skin fold thickness is use-
ful for assessment of nutritional status in children &
adolescents. Based on the results of our research, it
was concluded that subcutaneous fat accumulation
is lower in Turkish children compared to those in
other countries & that no risk of obesity is imminent,
at least in the region where this study was conducted.
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