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KEYWORDS ABSTRACT

Stature, Arm Span, Estimating stature from various body parts is crucial in forensic and medico-legal fields,
Arm Length, Bengali especially for identification. Arm span is a reliable indicator of stature. This study aimed
Adolescents, Regression to estimate stature from arm span and right arm length in Bengali adolescents aged 11-17
equation, North Bengal years. The study included 400 adolescents (194 boys, 206 girls) in a community-based cross-

sectional study. SPSS (v. 26) was used for statistical analysis. Significant sexual dimorphism
was noted in all anthropometric measures. A strong positive correlation existed between height
and arm span (boys r=0.940, girls r=0.861, combined r=0.925), and height and arm length
(boys r=0.902, girls r=0.740, combined r=0.8635). Regression equations for stature estimation
were created for both genders and the combined dataset. Arm span and arm length are
reliable predictors of stature in Bengali adolescents.

Introduction

In order to identify an individual, it is necessary to establish a biological profile, which can be done
by using the Big Four parameters of forensic anthropology (estimation of age, sex, race, and stature)
(Ahmed 2013). However, it should be noted that identification can become greatly limited when the
human body is severely damaged or the skeleton is separated. This is something that has been observed
by Park ez al. (2021). It is thought that stature or body height is formed by the skull, vertebral column,
pelvis, and lower extremities, so it is assumed that there is a significant association between the total
surface and individual body parts (Uhrovd ez a/. 2015). Apart from identification, estimation of stature
is also important in cases of assessment of children’s growth (WHO 2006), calculation of nutritional
indices (Heymsfield ez al., 2007), lung volumes (Pellegrino ez al. 2005), muscle strength (Hogrel ez
al. 2012), and adjustment of drug dosage (Kaestner & Sewell 2007). Anatomical and mathematical
methods were proposed for reconstructing stature (Dwight 1884).

In mathematical models, regression analysis and multiplication factors were calculated. Regression
analysis appears to provide the best estimates, as the range of errors is less compared to the multiplication
factors (Iscan 2005; Krishnan 2008; Roy ez /. 2020). In some cases, such as deformities of the lower limb,
limited morbidity, amputations, fractures, paraplegia, and pain, height cannot be measured directly. In
such instances, alternative methods may be required (Rahmayani ez 4/. 2023). While some authors
have suggested that arm span may not be the most suitable parameter for stature estimation in certain
populations (Hickson & Frost 2003), numerous studies have demonstrated the value of arm span as a
crucial alternative parameter for stature estimation (Suapre ez a/. 2015; Mohanty et a/. 2001; Yabanci
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et al. 2010; Uzun ez al. 2018; Shah ez al. 2013; Mulu & Sisay 2021; Forman ez a/l. 2014; Yousafzai ez al.
2003; Rahmayani ez a/. 2023). It might be worth considering whether arm span measurement could be
helpful for some syndromes, such as Marfan syndrome and achondroplasia (Moelyo ez 4/. 2018).

Itis generally accepted that the maximum height attained by an individual occurs between the ages of
18 and 24. Consequently, the majority of studies on stature estimation have been conducted among this
age group (Suapare et al. 2015; Arifi et al. 2018). Manonai ez al. (2001) have reported that as individual's
age is incresed, the correlation between arm span and stature tends to decrease, as arm span does not
typically decrease with age. However, Hossain ez 4/. (2011) found that age made a relatively insignificant
contribution to stature estimation. Researchers have conducted a great many studies on stature estimation
among adults using different body parts, including upper limb and hand measurements (Mahakizadeh
et al. 2016), footprint dimensions (Abledu ez a/. 2016), hand and foot measurements (Uhrovd ez al.
2015; Kim 2019). Some researchers have considred other body parts such as the tibial length (Saco-Ledo
et al. 2019) or ulnar length (Yadav ez a/. 2015). It might be worth considering head circumference as an
alternative parameter for stature estimation (Manasa & Jayashree 2017; Prenetha & Babu 2022). It would
also be interesting to explore the potential of using different body parts in studies with adolescents. It
would be remiss of me not to mention the studies conducted by Krishnan ez 4/. (2012a) using index and
ring finger, length of growing foot (Krishnan ez /. 2012b), femur and tibial length (Brits ez /. 2017).
Other anthropometric measurements (Tanko ez /. 2020) or head circumference (Lukpata ez /., 2016)
could also be considered.

Anumber of studies have been conducted on the estimation of stature using arm span among children,
adolescents, and young adults. Some noteworthy studies from around the globe were conducted by
Varun et al. (2012), Esomonu ez al. (2015), Monyeki & Sekhotha (2016), Gardasevic ez 4/. (2017), and
Milasinovié ez al. (2017), Arifi ez al. (2018), Moelyo ez al. (2018), Bubanja (2018), Mulu & Sisay (2021),
and Rahmayani ez /. (2023). We would like to acknowledge the contributions of Indian studies in
this respect, conducted by Shah ez al. (2013), Supare ez al. (2015), Dorjee and Sen (2016), Mishra ez al.
(2017), and Kamboj ez al. (2022). A few studies have been conducted on stature estimation using arm
length (Mulu & Sisay 2021; Kamal & Yadav 2016; Dorjee & Sen 2016).

It would appear that studies on stature estimation among the population of North Bengal are
significantly less than might be expected. Most studies were conducted on adults (Sen & Ghosh 2008;
Dutta Banik 2011; Sen ez a/l. 2014; Roy et al. 2020). Only one study was found to be conducted on
children aged 3-11 years (Dorjee & Sen 2016). It would appear that there is a dearth of literature on
stature estimation among adolescents in the studied area and India using arm span (Kamboj ez a/. 2022)
or arm length. Therefore, the present study aimed to estimate stature from arm span and arm length
among the school-going adolescents of 11-17 years residing in the Matigara block area of Darjecling
district, West Bengal, India.

Materials and Methods
Study Area and Participants

The present community-based cross-sectional study was conducted in the Matigara community
development block (CDB) of the Darjeeling district of West Bengal. This block is situated at 26°43’N
88°23’E (http://www.fallingrain.com), with an area of 143 km”. It is comprised of five gram panchayats,
namely Atharokhai, Champasari, Matigara I, Matigara IT and Patharghta. According to the 2011 census,
this block had a population of 1,97,278, of which 1,35,583 were rural and 61,695 were urban. Our
study was conducted among 400 (194 boys and 206 girls) Bengali adolescents aged 11-17 years who
belonged to the heterogeneous Hindu caste population (Das Choudhury ez al., 1993; Debnath ez al.,
2016) from the mentioned area, with the majority hailing from rural backgrounds. A total of three
Bengali medium government schools were visited for data collection. The study was conducted over a
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period of three months, from July to September 2023.

Prior to data collection, we sought and received permission from the school authorities. We took
the time to explain the aim and objectives of this study to the participants and their parents, and we
obtained verbal consent from them. We employed a stratified random sampling method to collect the
sample. We took great care during data collection, and if there were any physical deformities or illnesses,
we excluded those participants from this study.

A nthropometric Measurements

In this study, three anthropometric measurements were taken, including height (Ht), arm span
(AS), and arm length (AL). For arm length, only the right arm length (RAL) was considered. All
measurements were taken by one of the authors (MD). Height was measured using an anthropometer
rod to the nearest 0.1 cm. For arm span and arm length, a non-elastic tape was used. Arm span was
measured by placing the tip of the middle finger (dactylion) of one arm against the tip of the middle
finger (dactylion) of another arm, with the arms extended at a 180-degree angle to the body. For the
measurement of arm length, the tip of the humerus bone was taken as the starting point, and the tip of
the middle finger (acromian to dactylion) of the right hand was used as the reference point. This was
done when the hand was placed hanging downwards laterally to the body of the subjects. It is worth
noting that this study was conducted in accordance with the ethical guidelines for human experiments
as laid down in the Helsinki Declaration of 2000 (Touitou ez a/. 2004).

Statistical Analysis

The data were coded and entered into the Statistical Package for the Social Sciences (SPSS) version 26.
For data analysis, mean, standard deviation, and paired t-test were performed. Simple linear regression
model and multiplication factors were also calculated to estimate the stature of the participants from
two measurements (AS and RAL). P-values were set to <0.05 and <0.01 as statistically significant.

Results

In this study, we observed that 48.5% of the participants were boys and 51.5% were girls. Table 1
provides an overview of the age- and sex-specific mean and standard deviation of height, arm span, and
arm length (right). It was observed that the height, arm span, and arm length increased with age among
the boys, while in the case of girls, the increase was observed up to 15 years of age. After that, the height
and arm span declined, while the arm length increased up to 14 years of age. It is noteworthy that the
girls were taller than the boys only in the case of 11 years. In total, the boys were found to be slightly taller
(156.058+11.0671 cm) than the girls (149.393£6.4321 cm). It is also worth noting that the boys had
longer arm spans and arms lenghts than the girls. The arm span for boys was 159.447+12.8626 cm, while
the arm span for girls was 152.436+8.2653 cm. Similarly, the arm length for boys was 73.433+5.5539
cm, while the arm length for girls was 70.203+3.9579 cm. It was also observed that the length of arm
span was greater than height for both boys and girls. There were significant sex differences (at p<0.001)
in case of all the three anthropometric parameters (height, arm span and arm length).

Table 2 presents the distribution of participants based on height and arm span ratio for your
consideration. It would appear that the arm span is generally greater than the height, with a ratio of
71.3%. It is notable that only 13% exhibited equal height and arm span length. It is worth noting that
15.8% of participants exhibited a shorter arm span length compared to their height. It was observed that
the length of the arm span was slightly higher among boys (72.7%) compared to girls (69.6%). Table 3
presents the multiplication factors (mean and standard deviation) for arm span and arm length of the
studied adolescents. It seems that both values are somewhat greater in girls than boys.

Table 4 contains the regression equations for stature estimation from arm span and arm length. We
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found that the correlation coefficients (r) in case of arm span for boys, girls and combined groups were
0.940, 0.861 and 0.925 respectively (significant at p<0.01). For arm length, the correlation (r) was found
to be 0.902 for boys, 0.740 for girls, and 0.865 for combined groups, respectively. The significance level
was p<0.01. The values of standard error of estimates (SEE) were in the range of >3 to <5. The R2
for arm span was found to be 0.884 (boys), 0.741 (girls) and 0.856 (combined), while for arm length
the values were 0.814 (boys), 0.548 (girls) and 0.749 (combined), respectively. It is notable that the
t-values were higher in the combined group (t=48.565, significant at p<0.001 and t=34.440, significant
at p<0.001) for both arm span and arm length, respectively, in comparison to the individual groups

(Table 4).

Table S presents a comparison of the estimated and measured height among the studied Bengali
adolescents (using a paired t-test). It was observed that there was no statistically significant difference
between the two measurements, which suggests that the regression equation may be further utilized for
calculating body height from arm span and arm length (right) among the studied population.

Figure 1 to 6 illustrates the scatter diagrams of height and the two anthropometric variables (AS and
AL). Figure 1 to 3 illustrate the linear relationship between height and arm span for boys, girls, and the
combined group, respectively. Figure 4 to 6 demonstrate the linear relationship between height and arm
length for the entire study population.

Discussion

The boys (with a mean height of 156.058+11.067 cm) were found to be taller than the girls (with a
mean height of 149.393+64321 cm). Additionally, the arm span length was also higher in males (with
amean length of 159.447+12.862 cm) than in females (with a mean length of 152.436+8.265 cm). It is
worth noting that the arm span is less than the height of up to 10 years for boys and up to 11 years of age
for girls (Alam ez al. 2016). However, in this study, arm span increased (except in girls) with the increase
in age. It was also found that arm span increases more than height in boys until 25 years and 15 years for
girls (Mishra ez al. 2017). Our study did not yield any evidence in this regard, which may be attributed
to genetic and environmental factors. It is also noteworthy that puberty occurs approximately two years
later in males than in females, which provides females with additional time for physical growth (Supare
et al. 2015; Roy et al. 2020). Our study also found that the mean differences in stature, arm span, and
arm length among the Bengali boys and girls were statistically significant (negative) at p=0.000, which is
consistent with the findings of Mulu & Sisay (2021), but the significance was positive. A previous study
conducted among Bengali children of 3 to 11 years reported no significant mean difference in the same
anthropometric parameters (Dorjee & Sen 2016). In our study, the arm span was found to be 3.389
cm more than the height among the boys, while in girls; the arm span was found to be 3.043 cm more
than the height. It is worth noting that the majority of previous studies, both international and Indian,
have shown similar trends (Table 6). These studies have indicated that the arm span tends to exceed the
height of individuals in the child, adolescent, and young adult age groups. However, it is important to
acknowledge that in certain studies, the height was found to be greater than the arm span (Arifi ez al.
2018; Bubanja 2018; Vukotic 2018; Dorjee & Sen 2016). The present study found that only 14.9% of
boys and 16.5% of girls had a higher mean value of height. Another study reported that 60.4% of boys
and 55.1% of girls had a higher mean value of height among adolescents (Mulu & Sisay 2021). Table 7
indicates that the mean arm length was somewhat higher in the case of the adolescents of Addis Ababa,
Ethiopia (Mulu & Sisay, 2021) than the Bengali adolescents.

It seems that, based on various studies conducted in different parts of the world, arm span may
be the most closely correlated with height of all the anthropometric measurements. In our study, we
found that arm span was the best predictor of height (using the regression equation) with the most
significant value of the regression coefficient, R2= 0.884 for boys, 0.741 for girls, and We also found
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that the regression equation derived from arm length had a regression coefficient R2= 0.814 for boys,
0.548 for girls, and 0.749 for combined. From Table 6, it appears that in most cases, the correlation
between height and arm span was higher in males than in females. These values suggest a robust positive
correlation between these two variables. Similarly, arm length also showed a robust positive correlation
with height among Bengali children (Dorjee and Sen 2016) and adolescents (present study) (Table 7). In
this study, the height prediction equation derived from arm span suggests that a centimeter increase in
arm span may be associated with a height increase of 0.809 cm in boys, 0.670 cm in girls, and 0.784 cm
in the combined study population (at p<0.001). This suggests that height may be predicted using the
following formula, as shown in Table 4.

Our study also sought to evaluate the accuracy of the estimated stature values by comparing the
mean values of the estimated and measured stature (Table 5). A T-test was performed to check for any
mean differences between the sexes, but the result was statistically insignificant (p>0.05). This finding
aligns with those of Mulu & Sisay (2021) and Kamal & Yadav (2016). It can be seen from the regression
equation that it proved valid for both arm span and arm length to estimate stature among the studied
groups. It is also observed from Table S that the estimated values of stature using arm span and arm
length were very close to the measured stature among the boys and combined groups. However, it
would appear that accuracy was observed only among girls when using arm span. However, it is worth
noting that depending on the correlation coeflicients (r) or regression coefficient (R2) values, arm span
may be a particularly useful predictor for height estimation. The SD of multiplication factors for arm
span (Table 3) was found to be 0.02 for both boys and girls, which also suggests that arm span may be
a reliable method for stature estimation, as previously observed in a related study (Supare ez al., 2015).
It is also worth noting that the standard errors of estimates (Table 4) were found to be minimal for arm
span (SEE=3.7834 for boys, 3.2783 for girls, and 3.6417 for combined) compared to the arm length. It is
also worth noting that the arm length (SEE= 4.7860 for boys, 4.3373 for girls and 4.8040 for combined)
among the Bengali adolescents proved to be a more accurate predictor of stature estimation when using
the regression equation with arm span.

Conclusion

The mean of all three anthropometric parameters was found to be higher in boys than in girls, with a
statistical significance. A strong correlation was observed between stature and arm span, and stature and
arm length. The correlations (r) were found to be higher among boys than girls for both arm span and
arm length. There was no statistical significance difference between the measured and estimated stature.
However, as this study was community-based, the formula obtained cannot be used for other groups.
We hope that the findings of this study will be helpful for medical personnel.
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Tables
Table 1. Age- and sex-specific mean and standard deviation (SD) of beight, arm span and arm length (right) among the studied

adolescents.

Age groups
(N)

Boys

Height (cm)
Mean£SD

Arm Span (cm)
Mean£SD

Right Arm
Length (cm)
MeanzSD

Age groups
(N)

Girls

Height (cm)
Mean£SD

Arm Span (cm)
Mean£SD

Right Arm
Length (cm)
MeanzSD

11yrs (26)

141.615£8.390

143.885%10.189

66.69614.7413

11yrs (27)

143.263£6.8419

145.600£8.4489

67.70413.7704]

12 yrs (34)

149.671£8.4422

152.935£9.7764

71.247+4.7165

12yrs (31)

147.945%5.6442

150.810£6.7093

69.413+3.1908

13 yrs (24)

156.958£10.3602

159.404%12.4541

73.521+4.8286

13 yrs (30)

148.987£5.7009

152.540£7.9204

70.317+3.8480

14 yrs (34)

157.126%9.7757

161.106£12.5993

73.812+4.9581

14 yrs (30)

150.927+5.8216

155.277£7.7430

71.997+4.8348

15 yrs (24)

162.288+7.6388

165.992£7.8400

76.28314.9304

15 yrs (30)

151.933£5.1818

154.243%6.6240

70.810+3.6275

16 yrs (22)

163.191£4.8920

167.009£5.6665

76.564+2.9883

16 yrs (27)

151.733£6.4265

153.700£9.5358

70.015%+3.9492)

17 yrs (30)

163.670£6.9538

167.690£10.3901

76.67314.1105

17 yrs (31)

150.594%5.7429

154.316£7.6745

70.900+3.3161

Total (194)

156.058£11.0671

159.447+12.8626

73.433+5.5539

Total (206)

149.393£6.4321

152.436£8.2653

70.203+3.9579]

Combined
(400)

Height (cm)
(Mean £SD)

152.626£9.5721

Arm Span (cm)
(Mean £SD)

155.837+£11.2888

Right Arm Length

(Mean £SD)

(cm)

71.76915.0578

t-value

-7.416*

-6.

524

-6.728

*Significant at p<0.001

Table 2 : Distribution of the studied population on the basis of height (HT) and arm span (4S) ratio in Bengali adolescents.

H'T/AS ratio Boys Girls Total
HT<AS 141 (72.7%) 144 (69.9%) 285 (71.3%)
HT=AS 24 (12.4%) 28 (13.6%) 52 (13%)
HT>AS 29 (14.9%) 34 (16.5%) 63 (15.8%)

Total 194 (100.0%) 206 (100.0%) 400 (100.0%)

Table 3: Multiplication factor (MF) for arm span (AS) and arm length (RAL) of the Bengali boys and girls.

Subjects Arm Span Right Arm Length
MF (mean * SD) MF (mean + SD)
Boys 0.9799£0.027 2.1270%0.069
Girls 0.9809+0.026 2.1308%0.076
Table 4: Regression equation using arm span (AS) and arm length (RAL) among the studied adolescents to estimate beight.
. Regression equation for .
Ami}:r)g gizsetrlc Population | estimated Height (Y)= a+bX Corzga)mon R2 SEE t-value | 95% CI
[X=AS and RAL]
AS Boys 27.089+ (0.809*AS) 0.940** 0.884 | 3.7834 | 38.203*** | 0.767-
0.851
Girls 47.244+ (0.670*AS) 0.861** 0.741 | 3.2783 | 24.190™* | 0.615-
0.725
Combined 30.398+ (0.784*AS) 0.925** 0.856 | 3.6417 | 48.565™* | 0.753-
0.816
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RAL Boys 24.042+ (1.798*RAL) 0.902** 0.814 | 4.7860 | 28.983"* | 1.675-
1.920

Girls 64.974+ (1.202*RAL) 0.740** 0.548 | 4.3373 | 15.711"* | 1.052-

1.353

Combined 35.094+ (1.638*RAL) 0.865™ 0.749 | 4.8040 | 34.440™* | 1.544-

1.731

*p<0.01, *p<0.001

Table 5: Comparison of mean of the estimated and the measured stature among the adolescents (paired t-test).

Estimated Stature using regression equation (in Significance of difference between
Variables Population cm) estimated and measured stature (at
Mean SD p<0.05,0.010r 0.001)

Boys 156.0820 10.4058 P=0.940 (Not significant)
AS Girls 149.3761 5.5377 P=0.907 (Not significant)
Combined 152.5738 8.8504 P=0.775 (Not significant)
Boys 156.0745 9.9859 P=0.930 (Not significant)
RAL Girls 149.3597 4.7574 P=0.962 (Not significant)
Combined 152.6524 8.2847 P=0.911 (Not significant)

Table 6: Comparative studies done on stature estimation using arm span among different adolescent and young adult population
of India and other countries.

International studies
Sample | Age orou Height (cm) (mean+SD) Arm span (cm) (mean*SD) Correlation (r)
Authors (year) P ge group
size (years) M F M F M F
Varun et al. 168.03+ 156.06= 174.35+ 160.30+
1 20-2 .832 X
(2012) % 0-26 5.4320 5.5453 6.6099 7.1979 0832 1 0.879
ESOTZ‘Z;‘;;‘ -1 600 6-30 158.4£19 154.0+13 169.9+23 162.3+17 | 0.977 | 0.959
8-10 137.6£7.12 137.217.46 127.2+8.67 125.7£7.97 0.91 0.86
Monyeki and 1769 3-18 151.0+9.25 153.248.62 142.6+10.30 145.1+10.55 0.91 0.87
Sekhotha (2016) 11-14
15-18 162.2+9.10 161.416.32 155.8+10.40 157.4%8.02 0.76 0.74
Gardasevic eral.| o 18-31 183.84+6.41 - 185.65%7.55 - 0785 | -
(2017)
Milasinovicer | ) 0o 17-19 183.28+6.52 184.29+7.71 0.820
al. (2017) i e i o i ) i
Arifiet al.
(2018) 225 18-20 178.60%5.73 180.91+6.92 165.331+4.45 165.60£6.03 0.776 | 0.688
Moelyo et al.
(2018) 639 11-19 162.819 154.1+£5.8 166.9£10.3 157.5t7.4 0.90 0.84
Bubanja (2018) 345 17-19 182.891+6.39 169.47%6.08 182.95£7.04 168.02+7.40 0.820 | 0.840
Mean age
Male:
Vukotic (2018) 244 18.28+0.73 | 182.49+6.81 168.14%6.30 183.60+£8.27 167.07+7.36 0.749 | 0.845
Female:
18.17+0.68
Mulu and Sisay
(2021) 416 15-18 164.36%8.89 155.74%5.86 165.71£9.46 155.96%6.95 0.843 | 0.708
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Rahmayani et Overall
- +10. 0£11. 7612, .40+12.
. (2023) 1114 7-12 133.2£10.9 134.0+11.1 133.76£12.0 134.40£12.46 0962
Indian studies
Shah et al. 150 MBBS | 1s 04501 | 161114562 178.17+7.07 162.30£6.57 | 0.806 | 0.866
(2013) students
Suf;gi;’)“l‘ 400 18-24 170.75+9.47 | 159.46+7.66 172.93+9.32 162.09+8.88 | 0.89 | 0.90
Dorj(efoir;‘; Senl 40 311 116.80£12.13 | 114.77+11.95 116.31+12.77 113.56+12.46 | 0.978 | 0.972
Ml(sggi;’;d' 1465 6-11 124.16£8.74 | 121.18+£10.37 125.57+10.43 121.50+11.68 | 0.94 | 0.96
- 0.806 | 0.866
Kambojeral. | ¢ 10-18 175.91£5.91 | 161.11%5.61 178.17£7.07 162.3246.57
(2022) Overall= 0.931
0.940 | 0.861
Present study| 400 11-17  [156.058£11.0671] 149.393+6.4321 | 159.447+12.8626 | 152.436+8.2653
Overall= 0.925

Table 7: Comparative studies done on stature estimation using arm length among different adolescent and young adult

population of India and other countries.

International studies
Authors (year) (Sample | Age Height (cm) (mean+SD) Arm Length (cm) (meanSD) | Correlation
size  |group (r)
(years) M F M F M | F
Right arm
Mulu and 416 |15-18 164.36£8.89 155.74+5.86 76.7414.67 72.49%£3.48 |0.806 (0.635
Sisay (2021)
Indian studies
Kamal and 202 [20-40 164.63+6.84 151.01+5.4 72.5t4.12 65.413.04 0.445 10.720
Yadav (2016)
Dorjee and 240 3-11 116.80+12.13 114.77+11.95 Leftarm 0.828 10.970
Sen (2016) 50.08+6.78 | 48.48+5.89
Present 400 [11-17 |156.058+11.0671 [149.393+6.4321 Right arm 0.902 10.740
study 73.433£5.5539 [70.203+3.9579
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Figures

Figure 1: Scatter diagram showing the relationship between beight and arm span among boys.
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Figure 2: Scatter diagram showing the relationship between height and arm span among girls
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Figure 3: Scatter diagram showing the relationship between beight and arm span among combined group.
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Figure 4: Scatter diagram showing the relationship between height and arm length (right) among boys.
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Figure 5: Scatter diagram showing the relationship between beight and arm length (right) among girls.
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Figure 6: Scatter diagram showing the relationship between beight and arm length (right) among combined groups.
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