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Summary

Abayomi 10. Effects of Load-carrying on Children in a Rural Community. Nige-
rian Journal of Pacdiatrics 1995; 22: 86. Fortyone subjects were randomly chosen
from an original study group of 200 healthy children whose heights and weights
had been monitored every four weeks for two years. All the subjects had authen-
tic recorded dates of birth and were aged between five and seven years at the time
of the present study. The 41 subjects were randomly divided into a study group of
load-carriers and a control group of non-lead carriers. They were boarded and
fed thrice a day for two weeks. Fleight measurements were taken at 7 a.m. and
6 p.m. daily, using standard equipment and call-out technique. The study sub-
Jects carried a load on the head for one hour round a school premises between 5
p-m.and 6 p.m. daily, while the controls did not carry any load. Reductions in
height measurements during the day and increases in height measurements over-
night, were observed in both the load-carrying subjects and in the controls. While
non-load-carriers fully recovered their heights during the night, load-carriers not
only lost more in height measurement, but also failed to recover fully. The differ-
ence between the two groups of subjects was significant (P<0.001).

Introduction had been studied by Thomas! who suggested
that the trunk acted as a counter-balance, al-
Loap-carkrving is a common practice in Nigeria. tering its inclination according to the position

The loads, usually consisting of farm products of the load on the back, so that the vertical pro-
or wares for sale, may be carried on the head jection of the centre of gravity remained rela-
orshoulder. Among the Yorubas of south-west tively undisturbed. Beyond a minimum
Nigeria, these loads are usually carried on the weight, significant adjustment of the body
head. The impact of carrying loads on the back position took place during load carriage on the
back in respect of forward displacement of the
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Ie-fe shoulder and backward displacement of the
knees. Thomas,! however, did not discuss the
Department of Community Health effects of load-carrying on the head.
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Inastudy of thoracic curvature among Ni-
Correspondence: 1 O Abayomi gerian adults, Patrick? reported that the cur-
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vature in both men and women appeared to
be about 20 percent grez;ter than that of Eu-
ropeans. He concluded that the finding was
likely due to genetic differences, but that the
Nigerian practice of carrying heavy loads on
the head might be a contributory factor. The
aim of the present study was to determine the
impact of load-carrying on the growth rate of
children in Imesi-Ile which is a rural commu-
nity located in Osun State, south-west Nigeria.
The study was conducted as part of a larger
project on the seasonal variation in the growth
of children in the same community.

Subjects and Methods

Criteria for inctusion in the study consisted
of availability of definite records of dates of
birth in children of the age between five and
seven years. This age range was chosen on
the assumption that for the Nigertan child, it
is the period in which variations in annual
growth rate is minimal. It therefore, provides
a period during which the effect of some fac-
tors on growth may be investigated.

The subjects were chosen by a two-stage
sampling procedure. Five of the 15 wards into
which the town was traditionally partitioned
were randomly chosen. All the children aged
between five and seven years in these wards
were enlisted. Virtually all the children in the
selected wards, including all those in the
present study, had records of their birth and
their names could be found in the birth records
of the town’s three maternity centers (Meth-
odist Maternity Centre, Christ Apostoiic
Church Maternity Centre and the Govern-
ment Rural Health Centre).

Healthy subjects, as judged by physical ex-
amination carried out by the author, were se-

lected for study. Specifically excluded were
children with splenomegaly or hepatomegaly
and those with packed cell volume of less than
30 percent and/or total plasma protein of less
that 5.6gm percent. Two hundred children (96
males and 104 females) satisfied the selection
criteria and the selected subjects were studied
for heights and weights every four weeks for
two years.

Fortyore of the 200.children were chosen
randomly by the use of systematic sampling
method and these were randomly separated
into a study group and a control group. The
study lasted only two weeks - the only school-
free period granted to the author by the au-
thority of the Methodist High School, Imesi-
Ile, whose premises were used for accommo-
dation of subjects during the study period. The
children were boarded and fed thrice daily by
special arrangement with certified food ven-
dors as advised by a nutritionist. The study
group was made to carry a load for a period
of one hour daily between 5.00 pm and 6.00
pm to simulate farm produce that is usually
carried home by children of the study age
group. The load consisted of a wooden box
loaded with sand, the total weight being pro-
portioned to the weight of the subject.

Heights of the children were taken at 7.00
am and 6.00 pm on each day by a locally-
trained anthropometrist using Harpenden
stadiometer. The two groups of children, the
load-carriers and the non-iocad carriers, were
compared for diurnal variation in height
which is a normal physiological phencmenon
observed in children of about the same age
group as the children studied. The weights
of the children were noted on the first day as
well as on the last day of the two-week study



Effects of Load-carrying on Children in a Rural Comnunity 8%

period. They were measured wearing light
underwear. Student’s 't test was performed
to determine the significance of differences.

Results

Table 1 tabulates the mean diurnal varia-
tion among non-load carriers (13 males and
eight females) during the 14 days of the studv.
The mean values obtained for the am /pm drop
in height measurements ranged from 11.3mm
to 16.3mm for non-load-coarriers {mean =
13.8mm), while the pm/am rise varied from
11.2mm to 16.6mm (mean = 13.9mm).

TABLEI

Diurnal Variation of Heighls amuvig
21 Now-load-carrying Subjects

Sermal Average Drop Average Rise
Niomlber am/jpm (mim) na (i)
1 163 166
2 126 129
3 14.0 153
4 15.0 155
5 129 13.1
6 14.2 14.3
7 144 140
8 14.8 14.5
9 1.7 11.7
12 13.7 137
14 150 141
15 13 112
16 124 118
17 127 129
18 146 153
19 133 138
20 123 123
21 129 133
Total 2891 2911

Group Mean 13.8mm 13 9mm

Table TI shows the mean diurnal variation
among load-carriers (13 males and 7 females).
The am/pm drop in height varied between
11.3mm and 20.5mm (with a mean of
15.5mm). The pm/am rise or gain in height
measurements varied between 10.7mm and
19.3mm {with a mean of 14.9mm).

TABLE 11

Diurnal Variation of Heights among
20 Lead-carrying Subjects

Serial Average Drop

Average Rise |
Number amfpm (mim) - pm/fam (mm)
1 205 193
24 17.7 16.7
3 175 174
4 16.1 15.2
5 142 143
b 12.8 126
7 174 18.2
8 136 135
9 175 163
10 138 136
11 155 148
12 125 124.
13 190 173
14 113 10.7
15 130 123
16 148 135
17 146 14.2
18 160 140
19 15.6 156
20 15.6 149
Total 3094 2976
Group Mean 155mm 14 9mm

Comparison of the two groups of children
showed that the load-carriers had greater am/
pm drop in height measurements. In addi-
tion, whereas the non-load-carriers fully re-
covered in height during the night (a drop of
13.8mum and a rise of 13.9mun), the load-caz-
riers did not recover the day-time loss in height
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during the night (a drop of 15.5nun and a rise
of 14.9mun). The difference between the two
groups was significant (P<0.001). There were
no differences between the mean weights of
the load-carriers and non-load-carriers at the
beginning and at the end of the two weeks
study period.

Discussion

Physiologically, a normal diurnal variation
in height of healthy active children due to the
resilience of the intervertebral discs had been
observed. As such, the loss in height observed
between morning and evening measurement
of height is made up during sleep. The result
15 that the height measured the following morn-
iy is at least the same as it was the previous
morning.’ The same physiological phenom-
enon was observed among the non-load-car-
rying subjects in the present study. However,
fuli height recovery was not observed in the
case of the load-carriers. Possible explanation.
of this finding is that the impact of load-carry-
ing on the vertebral column is greater than
what is physiologically possible to recover
from. It has been shown that load-carrying
may cause increased lordosis.? Furthermore,
contracture of the neck muscles of significant
realignment of the body stature in response to
load-carrying may occur.’ Although the
amount of food given to the children was
deemed ap‘iaropriate to their physiological
needs, load-carrying may act as a stress-induc-
ing factor which,will demand higher nutrient
requirement to maintain normal physiclogi-
cal adjustments in heights. Chronic under-

nutrition and famine are known to inhibit the
growth of children.*®> However, within the
short period of the present study, the nutri-
tional factor was unlikely to play a major part.
Load-carrying on the head may therefore be
primarily responsible for the observed reduc-
tion in height measurement of the subjects.
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