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ORIGINAL

Upper body segment to lower body
segment and arm span to height
ratios among children with sickle
cell anaemia in Lagos

Abstract Objective:To determine
ratios of upper body segment to
lower body segment and arm span
to height in the sickle cell anae-
mia patients

Background: Sickle cell anaemia
may adversely affect linear
growth and body proportions.
Methods: Height, upper segment
and arm span were measured in
100 sickle cell anaemia patients
aged eight months to 15 years and
100 age/sex matched controls.
Lower body segment length, up-
per body segment to lower body
segment ratio, and arm-span to
height ratio were derived.
ResultsSickle cell anaemia
subjects older than 10 years had
significantly shorter upper body
segment than controls (p = 0.035
and p = 0.004 for males and fe-
males respectively). The mean
upper segment/lower segment
ratio decreased with age among
primary subjects (SS) and AA
controls.

In comparison with AA controls,
female sickle cell anaemia subjects
older than 1Oyears had signifi-
cantly lower mean upper body
segment to lower body segment
ratio (p = 0.005). Mean arm span
was significantly shorter in male
sickle cell anaemia patients older
than 5 years (p = 0.034 at 5 to 10
years and p = 0.029 at10 years)
and in females older than 10 years
than in controls (p = 0.025). The
mean arm span/height ratio was
lower in sickle cell anaemia sub-
jects than controls, except in males
younger than five years.
Conclusions: Sickle cell anaemia
patients older than 10 years have
shorter mean upper segment. In
this age group, females also had
significantly lower upper segment
to lower segment ratio

Keywords: sickle cell anaemia,
upper body segment, lower body
segment, ratio

Introduction

Sickle cell anaemia is one of the commonest sigglee
disorders in man with variable geographical disttiidmn
and variable clinical manifestatiohdt affects growth,
leading to low mean weight, height and decreasehhe

sickle cell anaemia are feiv® Extensive search by the
authors did not show any previous Nigerian studies

upper body segment to lower body segment ratiamor a
span to height ratio in children with sickle catla@mia.
Studies have been conducted among African Amefrican
and Indian children with sickle cell anaemiblowever,

velocity?® There is also evidence that disproportionatethese populations may differ anthropologicallysome

growth may occur in patients of sickle cell anaeama

may result in abnormalities of ratios between linea bility of findings.
body measurementsUpper body segment/lower body

segment ratio (US/LS ratio) is among the most fre-The main objective of the present study was toreete
quently used anthropometric measurements to assessine the upper body segment to lower body segment
body proportiong.Indices of upper limb length are also and arm span to height ratios among children viitkies

used for the evaluation of growth anddy proportions .
One such measure of linear growth is arm span ek&fin

growth.

asthe distance between the tips of the longest (rajddl

fingers when both arms are outstretched, the width
the trunk inclusivé.lt is of potential interest to examine

respects from Nigerian children, thus limiting d@pal

cell anaemia as indices of proportionality of linea

Methodology

the arm span not only as an index of linear grdwthin

comparison to height, a mocemmonly used index.
Studies of body proportions of African children hvit

The cross-sectional study was conducted between
October and December 2009 among children with sickl



223

cell anaemia attending the sickle cell diseaseicclfi the shoulders relaxed, the back straight, and ¢lagl h
the Department of Paediatrics of Lagos State Unityer  plate was brought into firm contact with the vert€ke
Teaching Hospital, Ikeja, in southwest Nigeria. Flos-  sitting height was measured to represent upper esgm
pital is an urban tertiary health centre in Lagdats

Western Nigeria. It is a major referral center seg\the Measurement of lower segment

whole State, which is a major point of entry intméfia

from different parts of the world and the economécve  The lower segment was defined as the arithmetferdif
centre of Nigeria. ence between height and sitting height.

Approval for the study was obtained from the Ethics Measurement of arm span

Committee of the Lagos State University Teaching-Ho

pital and written informed consent was obtainednfro The arm span was obtained by standing against b wal
each participant. Consecutive sickle cell anaenda p with the arms fully extended and held horizontatlye
tients who came for routine follow up clinic and avh span of the outstretched arms from the tips ohtiddle
satisfied the study criteria were recruited. Healtbn-  fingers with the width of the trunk added was meedu
trols were children with haemoglobin genotype “AA,” The various linear measurements were taken thmeesti
from the General Outpatient and follow-up cliniceda and the mean recorded. Social classification wase do
healthy children attending other specialist clifike the using the scheme proposed by Oyedji which

Paediatric Dermatology clinic. Controls were matthe subjects are grouped into five classes (I — V) thase
with primary subjects for age, and sex. Two hundredthe occupation and educational attainments of path
children were studied - one hundred each with haemoents. Analysis was done using Statistical Package f
globin genotype SS and AA. In order to have falyen  Social Science (SPSS) version 17.0. Comparison of
representation of ages, the subjects stratifieftblbmvs: mean values was done using Student t-test and t¢ével
< 2 years, > 2 to 5 years, 5 to 10 years and >105to significance was set at p < 0.05.

years.

Inclusion criteria

Results

1. Age six months to fifteen years. Characteristics of the study population

2. Confirmed HbSS by electrophoresis.

3. Signed, informed consent of the caregiver. A total of 200 children, 100 each with genotype 3@

4. Subjects who were in steady state i.e. absehce AA, who met the study criteria, were recruited oeer
any crisis in the preceding four weeks, no recentstudy period of three months (October 2009 through
drop in the haemoglobin level and absence of anyDecember 2009). The age and gender distributions of
symptoms or signs attributable to acute illnéss. the study population are given in Table 1.

5. Children who were not taking medications known Overall, the age of the subjects ranged from eight
to affect growth e.g. steroids. months to 15 years, with a mean of 75.3 (x50.3) thman

The corresponding figures for HbSS subjects and

Exclusion criteria controls were 77.0 £ 50.1 and 73.6 + 50.7, respelsti

(t-value = 0.481, p=0.631).
1. Children with congenital cardiac abnormality,
chronic renal disease or abnormal chest wall de-Table 1: Demographic characteristics of study populations
formity or chronic respiratory disorder. Characteristics ~ AA sS ALL
2. Children with history of cerebrovascular acciden Age (years)
3. Sickle cell anaemia patients with history ofden  Male

i <2 13(26.0) 13(26.0) 26(26.0)
term transfusion therapy ~2_5 13(26.0) 13(26.0) 26(26.0)
4. Denial of consent. >5-10 12(24.0) 12(24.0) 24(24.0)
>10-15 12(24.0) 12(24.0) 24(24.0)
The inclusion and exclusion criteria for the cotsro lotal | 50 (100.0) 50(100.0) 100(100.0)
H emale
were the same as for subjects except that the lglemo < 12(24.0) 12(24.0) 24(24.0)
bin genotype was AA. >2-5 12(24.0) 12(24.0) 24(24.0)
>5-10 13(26.0) 13(26.0) 26(26.0)
Total 50(100.0) 50(100.0) 100 (100.0)
. N Soci ic cl
Children two years of age and oId_er had their hsigh | ocmeconom'&c(fg%) 22(22.0) 37(18.5)
measured using a stadiometer while the length was ] 23(23.0) 36(36.0) 59(29.5)
measured for those below two years were measured us :U 1‘3((;13-8)) fg((fg-g)) 2785((33))
ing an infantometer. v 1(1.0) 0(0.0) 10.5)

Measurement of sitting height

Sitting height was measured from the vertex to the
seated buttocks using a sitting height table. Tigest's ~ NB: Values in parenthesis are in % of column total
head was positioned in the Frankfort horizontahpla
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Height/Length distribution of study subjects acdogd primary subjects (SS) and AA controls. There was no

to age consistent age—related pattern in the differenedsden
mean values for SS subjects and AA controls and non

Mean height/length according to age-group among theof the observed differences was significant (pG5).

SS and AA subjects is shown in Table 2. The mean

height comparison between the two study groups andable 3: Mean upper and lower body segment of subjects

gender was done using student-t test. In the twlesdl ~ Age Group  SS AA
age groups, the mean heights of boys with haemaglob Mean (SD) Mean (SD) vattie  p-value
genotype AA were 7.9cm higher than those of thklesic ~ Upper body segment
cell anaemia subjects. This finding was mirroredhia <2yrs
oldest age group of girls where the mean for “AAlsy Malesl 50.1@3.7) ~ 50.8(1.7) ~ 0.595 .550
was 4.9cm higher than that of their “SS” countetgpar Egnlgfss s 47.7(36)  4r1(28) .426 0.675
However, none of the differences was statistically Ma);es 4 56.7(3.3) 56.2(3.0) -0.3750.711
significant. _ _Females  553(2.8) 57.5(2.9) 946.  0.064
Within the haemoglobin “SS” group, the mean height/ >5yrs — 10yrs
length values of males were comparable to those of Males 63.8(5.0) 67.3(4.1) -1.887 0.072
females across all age groups. The same was true ofemales 65.7(3.4)  67.2(5.1) 836. 0.412
“AA" subjects except for the youngest age group rehe >10yrs — 15yrs
boys were significantly longer (p = 0.004). Males 70.9(6.5) 76.2(49) 2247 .03B*
Females 70.2(6.1) 77.6(4.9) 233. 0.004*
Table 2: Height/Length distribution of subjects according to I\ﬁgles 60.1(9.1) 62.3(105) 1102 0.273
- .1(9. . . . .
d Females 59.5(9.9) 61.9(12.1) 11.1 0.269
Age Group SS AA Lower body segment
Mean (SD) eah (SD) p-value <2yrs

<2yrs Males 33.1(4.1) 33.82.7) 0.49% .62a
Males 83.2 (6.7) 84.6(3.7) 0.530 Females 32.6(4.6) 30.6(4.5) 798. 0.274
Females 80.3 (7.4) 77.7(6.9) 0.374 >2yrs — 5yrs

Q‘zvy"i'suf 5yrs 0.295 0.004* Males 47.6(55) 43.6(75) -1.550 0.134
Males 104.3(8.1) 99.9(10.0) 0.222 Females 45.5(5.6) 47.5(4.0) 045. 0.307
Females 100.8(8.0) 105.0(6.4 0.156 >5yrs — 10yrs

p-value 0.283 0.130 Males 59.3(9.9) 63.5(5.2) 1.308 .20a
>5yrs — 10yrs Females 62.3(4.1)  63.2(7.9) 370. 0.710
Males 123.0 (11.0)  130.8(8.8) 0.071 >10yrs — 15yrs

Females 128.0(6.3) 130.4(12.2) 0.546 Males 70.4(11.8) 73.1(7.9) 0.654 520.
p-value 0.188 0.944 Females 75.6(6.9) 73.3(6.7) .890  0.379
>10yrs — 15yrs All

Males 112%'%((1161'?2)) 1f5?6.395?7'§é) o1 Males 52.1(16.1) 52.9(16.8) 0240 .810
p-value 0.433 645 Females 53.6(17.5) 53.1(17.3) 48.1 0.882
All

Males 112.2(24.4)  115.2(26.8) 0.565

Females 113.1(26.9)  115.0(28.9 0.731 _ o

p-value 0.865 0.980 SD = standard deviation

Upper body segment/Lower body segment ratio inystud

SD = standard deviation subjects

Upper and lower body segment lengtiistudy subjects  Table 4 show the age-related comparisons of uppay b
segment/lower body segment ratio between the SS and

Comparisons of the upper body segment among SS andA subjects for males and females respectively.

AA subjects are shown in Table 3. Generally, theas  Irrespective of gender, the mean ratio decreasel wi

an increase with age among primary SS subject®\and age in both SS subjects and AA controls. Also,difie

controls. Among males, the difference between tearm  ferences between haemoglobin SS subjects and AA con

upper body segment of AA controls and SS subjeats W trols were generall 0.1, both in males and females.

less than 1cm in children aged5 years. It however The single exception was in the oldest group dbdgir

increased progressively to 5.3@mthe oldest age group whom controls had a ratio which was significantly

(p = 0.035). A similar pattern was observed amagg f higher by 0.12 (p = 0.005). In addition, comparidmm

male subjects with differences2.2cm between younger tween males and females in each age group showed th

sickle cell anaemia patients and controls. Sicldd c the ratios differed by 0.1.

anaemia patients older than 10 years however, had a

mean upper body segment shortéen controls by  Arm span

7.4cm (p < 0.001).

Comparisons of lower body segment length between S§he mean values of arm span increased with age @mon

and AA subjects are alsshown in Table 3. The mean primary SS subjects and AA controls (Table 5). Mean

lower body segment length increased with age amongirm span was significantly higher among AA continls
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males older than 5 years (p = 0.034 at 5 to 10syasad

p = 0.029 at 10 years). Alsofemales older than 10
years had significantly longenean arm span than HbSS
subjects (p = 0.025).

Table 4: Upper body segment/Lower body segment ratio in
study subjects

Table 6: Mean Arm span/Height or length ratio among study
subjects

Age Group SS AA

Mean (SD) Mean (SD) taal p-value
<2yrs
Males 1.05(0.05) 1.02(0.04) -1.721 0.099
Females 1.01(0.03) 1.02(0.04) 1.075 0.294
>2yrs — 5yrs
Males 1.04(0.04) 1.02(0.03) -1.889 0.071
Females 1.02(0.03) 1.03(0.05) 0.963 0.347
>5yrs — 10yrs
Males 1.03(0.11) 1.04(0.1) 0.335 0.741
Females 1.02(0.03) 1.04(0.04) 1.931 0.066
>10yrs — 15yrs
Males 1.06(0.08) 1.09(0.08) 1.032 0.313
Females 1.02(0.03) 1.07(0.07) 1.930 0.067
All
Males 1.04(0.07) 1.04(0.06) -0.235 0.815
Females 1.02(0.03) 1.04(0.05) 2.891 0.005*

SD = standard deviation

Age Group SS AA

Mean (SD) Mean (SD) taal p-value
<2yrs
Males 1.49(0.21) 1.51(0.11) 0.395 0.696
Females 1.43(0.21) 1.50(0.23) 0.1210.905
>2yrs — 5yrs
Males 1.20(0.12) 1.32(0.18) 1.968 0.061
Females 1.23(0.11) 1.20(0.11) -0.718.480
>5yrs — 10yrs
Males 1.12(0.34) 1.06(0.05) -0.629 0.536
Females 1.06(0.70) 1.07(0.10) 0.3770.709
>10yrs — 15yrs
Males 1.03(0.18) 1.06(0.17) 0.400 0.693
Females 0.93(0.08) 1.07(0.13)  3.1430.005*
All
Males 1.22(0.28) 1.24(0.23) 0.557 0.578
Females 1.17(0.23) 1.21(0.23) 0.9930.323

SD = standard deviation

Table 5: Mean arm span among study subjects

Age Group SS AA

Mean (SD) Mean (SD) alue p-value
<2yrs
Males 87.5(9.7) 86.4(5.4) -0.335 740
Females 81.0(7.7) 80.1(7.1) .298 0.769
>2yrs — 5yrs
Males 108.3(10.0) 101.5(11.3) -1.628 11@.
Females 102.6(7.4) 109.1(8.1) 0.0 0.058
>5yrs — 10yrs
Males 126.5(10.2) 136.7(11.7) 2.265 03a*
Females 129.9(5.7) 135.7(13.0) 1.4020.175
>10yrs — 15yrs
Males 148.6(14.8) 162.5(14.4) 2.342 029
Females 149.5(10.4) 161.2(13.3) 2.4140.025*
All
Males 117.5(25.1) 120.7(31.9) 0.544 580.
Females 115.8(27.5) 121.8(32.5) 0.9790.330

SD = standard deviation

Arm span to height/length ratio

The comparison of the arm span/height or lengtio rat
distribution among the SS and AA subjects is shawn
Table 6. Ratios of arm span to height/length vafiech
1.02 to 1.09: this showed an increasing trend aib
among controls but no consistent pattern among baem
globin SS subjects. There was no significant déffiee

between haemoglobin SS subjects and controls at any

age irrespective of gender.

Discussion

In the present study, the mean upper body segment i
creased with age among both primary SS subjects and
AA controls, consistent with expected age-related i
crease in body size. Among the oldest males and fe
males, mean upper body segment was significantly
higher in controls than SS subjects. This is cowuplar

to the findings in a study of Indian children wilckle

cell diseasé.The lower mean upper body segment in
sickle cell anaemia patients implies that they have
shorter trunks. The reason for this finding is bedthe
scope of the current report but itdensistent with the
finding of narrowed inter-vertebral disc spaces ded
formities of vertebral bodie$:*® These abnormalities
have been previously reported in older patients ako
pectedly would have had repeated episodes of vaso-
occlusive crisig? 1

In absolute figures, the mean upper body segment of
60.1cm and 59.5cm in male and female children with
sickle cell anaemia observed in the present study w
higher than 59.2cm and 58.7cm reported by Mukherjee
et af in a group of children with sickle cell anaemia of
comparable age. This comparison is in spite offéoe

that the Indian patients were slightly taller thaa sub-
jects of the current study. The likely explanatisrthat

the Nigerian patients were less severely affectethéir
primary disease than the Indians.

One consequence of relatively short upper segnieats
reduction in upper segment to lower segment ratis

e haemoglobin AA controls in the current studg ha
higher ratios than haemoglobin SS subjects. Theesam
phenomenon was observed in the Indian stubipw-
ever, in comparison, the ratio herein reportedoimes
what higher than 1.0 reported for both Indian naie
female subjects with sickle cell disease, agairgesg

ing differences in severity of primary disease.
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It was also observed that in both haemoglobin S$ an affected because they have had the disease fonga lo
AA subjects, the upper body segment to lower bodyenough periods for adverse effects on growth tmdpe
segment ratio decreased as the age increased. Onteed.

again this is a natural trend, in keeping with refice
values of 1.7 at birth, 1.3 at 3years, and 1.0r aftge

Overall, change in body proportions are frequentl-fi
ings in subjects with sickle cell anaemia. Routaaly

7years” ** This indicates that in the prepubertal yearsproportion measurements during follow-up cliniceatt

growth occurs more in the limbs than in the trurtkley
thereafter growth occurs more in the trunk tharthie

limbs.

It is physiological for mean arm span to be lonthem
height™ '® This was reflected in the current study
among both sickle cell anaemia subjects and cantrol
further finding in the present study is mean armnspf
subjects older than 10years was significantly lornige
AA controls than SS subjects in both males and fesna
The finding is not unexpected as sickle cell anaema
chronic disease with potential adverse effect awn.

It is attractive to argue that the arm span of olctal-
dren with sickle cell anaemia would be more advugrse

dance by children with sickle cell anaemia shouid b
encouraged to aid evaluation of stunting and sulesgoq

intervention to correct the growth deficit. Ageatdd
physiologic trends and pathologic findings wereests

able in the patterns of linear measurements oflichil
with sickle cell anemia. Some of the physiological

trends were increase in upper segment length, lower
segment length, height and arm span. Pathological
observations were shorter upper segment and smaller
upper segment to lower segment ratio.
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