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ABSTRACT This study compares the growth and maturity status of 
Sereer girls (Senegal) temporarily migrating t o  an urban setting during the 
dry season to work as maids in the capital city, Dakar, with girls remaining 
in rural communities. h total of 343 girls, aged 12.5-14.5 were surveyed: 222 
lived year-round in several villages (sedentes) and 121 girls worked in Dakar 
for 8 months of the year (migrants). All girls were born and reared under the 
same conditions and in the same rural communities in Senegal. Growth and 
nutritional status were assessed with anthropometry, and the body mass 
index (BMI) was calculated. Sexual maturation was assessed by stage of 
breast development and occurrence of menarche. A questionnaire on housing 
conditions, food consumption patterns, nature o f  work, health status, and 
reasons for leaving the villages was administered to  57 urban girls. Overall, 
the girls were small relative to NCHS/WHO reference values: 3040% were 
lower than -2 z-scores of age-specific medians. They also had less subcuta- 
neous fat. Only nine girls had attained menarche and 30% were prepubertal 
in breast development. The migrants had a significantly higher body mass 
and BMI and thicker skinfolds than sedentes, but there was no difference in 
stature. Vie migrants were also more sexually mature than the sedentes. 
Comparison of anthropometric status 2 years before migration, in 1995, 
showed no differences between migrant and sedentes girls. Within migrant 
girls, those with hvo or more stays in Dakar were taller and heavier than 
newcomers. These results suggest that seasonal movement to  the city results 
in improved nutritional status, as reflected in larger body mass and increased 
fatness. These factors appear to be associated with better living conditions in 
the city. AIIL J. Hum. Biol. 11:539-550, 1999. O 1999 Wiley-Liss, Inc. 

Interest in the health and nutritional sta- 
tus of adolescents in developing countries is 
rather recent (Ilurtz, 1996). Adolescence be- 
gins with the appearance of earliest signs of 
sexual maturation and ends with the attain- 
ment of adult stature. In practice, the World 
Health Organization (WHO) considers indi- 
viduals aged 10-19 years to be adolescent 
(TWO, 1986). This number comprises about 
20% o f  the total population in the world, 
with 84% living in developing countries 
(Kurtz et al., 1994). In less developed coun- 
tries, adolescents, especially girls, partici- 
pate in daily domestic tasks in addition to 
agricultural work as needed. High rates of 
infectious and parasitic diseases and subop- 
timal nutrition add to their burden and may 
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contribute to later puberty (Satyanarayana 
and Naidu, 1979; Satyanarayana e t  al., 
1989; Hussain et al., 1985; Aboye-Kutegi et  
al., 1997; Kulin et al., 1952). 

The issue of growth during puberty in Af- 
rica is of concern because the reproductive 
health o f  adolescent girls, and of their fu- 
ture infants, relies largely on the adoles- 
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Fig. 1. Map of the Nialihar district. 

cent’s health before pregnancy (Brabin and 
Brabin, 1992). It has been shown in Ja- 
maica, for example, that short mothers gave 
birth to  thin, lightweight, and short babies 
[Tliame et al., 1997). The nutritional risk is 
worsened in the case of adolescent preg- 
nancy (Scholl et al., 1994). Adolescent preg- 
nancy is common in West Africa because of 
the precocity of marriages. 

In the developing countries, urban chil- 
dren generally have better growth and ad- 
vanced maturation than do rural children 
(Cameron et  al., 1992; Kulin et al., 1982; 
Corlett, 1986, 1988). This may be explained 
by better access to health services, educa- 
tion, and food. In the area under study, Nia- 
khar, a rural district of Central Senegal, 
people often go to work in the capital city, 
Dakar, during the dry season. Girls as  
young as 10 years of age are often sent to 
Dakar to work as maids (Delaunay, 1994). 
Migrant girls tend to have a better nutri- 
tional status than that of sedentary girls 
(Simondon et al., 1997). However, it was not 
certain whether this improvement was due 
to living in the city o r  whether the nutri- 
tional status of girls was better before mi- 
gration. ..,, 1 

The aim of this study is first, to examine 
the growth and maturation of girls a t  the 
onset of puberty, and second, to study the 
influence of seasonal migration on growth 
stat.us and sexual maturation. 

ECOLOGICAL SETTING 
Niakliar district is located in the so-called 

“peanut basin” of Senegal, about 150 kni 
from the capital city of Dakar (Fig. 1). This 
area incorporates the historic territory of 
Siin, where an old agarian civilization as- 
sociated with herding and farming devel- 
oped. The Sereer agrarian system i s  inten- 
sive and characterized by diversified food 
production on a rather limited space witli- 
out fallow fields (Guigou and Lericollais, 
1988). Cattle herding is still important. This 
region has a population of 28,000 inhabit- 
ants belonging mostly to the Sereer ethnic 
group. Ninety percent are farmers growing 
millet and peanuts during the rainy season 
(July to November). Since the 1970s, there 
has been a persistent dryness: the average 
annual rainfall decreased fiom about 720 
mm to 450 mm. Undernutrition is prevalent 
in children aged 0-5 years: 5% have a 
weight-for-height of c -2 z-score o€ the  
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TVHO/NCHS (WHO. 19831, and 20% have a 
height-for-age of <-2 z-score I Garenne et 
al., 1987). 

Economic difficulties attributable to the 
persistent dryiess, high population density 
( 100-120 inhabitants per kin2), and soil ini- 
poverislinient, lead people-men, wonien, 
and children-to esport their labor to the 
capital city in tlie dry season. Increasing 
nunibers of adolescent girls are involved in 
the seasonal migrations. On the basis of a 
deinogapliic census in 1992, 37% of 10- to 
14-year-old girls have migrated for eco- 
iioniic reasons (Delaunay, 1994). 
LIVING CONDITIONS OF MIGRANT GIRLS 

IN DAKAR 
About one-third of the girls enrolled in the 

present study (ii = 121) were working in tlie 
city, and a subsample (n = 57) were relo- 
cated in tlie capital city and interviewed o n  
reasons for migration and conditions of liv- 
ing. The decision to migrate was generally 
taken by parents, o r  in sonie cases by close 
relatives. However, 21 adolescents (37%) 
migrated on their own authority with family 
consent. The main reason for migration was 
economic. Thirty girls sent money to  their 
families, but only 8 (14%) expected to assist 
their parents financially. Tlie average num- 
ber of seasonal migrations was 2.4; tlie 
length of stay varied fi-om 1 to 10 months. A 
1-month stay corresponded to tlie first expe- 
rience in Dakar. An older adolescent o r  an 
adult women, generally a family member o r  
a close relation from tlie same village, was 
in charge of tlie girl in Dakar. As a rule, 
adolescents lked in tlie Sereer districts of 
tlie capital. Migration is nianaged by urban 
networks constituted of former migrants 
with ethnic and familial connections. These 
networks play an important role in integrat- 
ing newcomers. 

Adolescents shared a room with parents 
or girls from the same village to reduce the 
cost of living. In one-half of cases, girls lived 
in a shantytown in houses made of corru- 
gated iron and cardboard. In less than one- 
half of cases, the house had running water 
and a toilet. Girls slept together in rooms 
not larger than 10 m2. In one-fourth of 
cases, the housing was more comfortable; 
girls rented a room in an old building or in a 
shack. Finally, one-fourth of the girls had 
acceptable conditions of living with running 
water, latrines, and, in some cases, electric 
power; in that situation, only three to four 

- 
girls lived together. One-t1iii.d of tlie girls 
interviewed had t o  pay a niontlily rent 
equivalent. to S1. 

Tlie adolescent niigrants worked as  
maids. Their job consisted of domestic tasks 
such as pounding, cooking, mashing, and 
sweeping. They also had to care for children, 
to carry a baby o n  their back, or  to  run er- 
rands. The average working time \\-as 10 l i d  
day, with a inaximuiii of 16 lir/day, without 
any meekly rest day o r  holiday. However. 
only one-fourth of tlie adolescents consid- 
ered their job niore tedious than their usual 
tasks in the village. The average monthly 
wage was equivalent to $8.5. 

Adolescents were fed by their employer in 
the morning and a t  midday. They also 
brought a portion of the evening dish t o  be 
shared with their roommates. Foods most 
frequently cited were rice, millet or sor- 
ghum, manioc. fresh and dried fish, meat, 
vegetables, and palm and peanut oil. Snack- 
ing was frequent; more than one-half of the 
girls ate fruits, cakes, fritters, o r  water ices 
every day. 

Most of the migrants came back to their 
villages during tlie rainy season (August 
and September) to help their families in the 
fields. They all come back to get married a t  
about 18 years of age but, because women’s 
activities in the fields o r  handicrafts are not 
lucrative enough, most will have to travel 
again to the capital during adulthood to sus- 
tain their families. 

SUBJECTS AND METHODS 
In 1983 and 1984, a growth and nutri- 

tional survey mas carried out among all the 
O- to Ei-year-old children living in the Nia- 
kliar district (Garenne et al., 19S7). Dates of 
birth were esactly known because a system- 
atic birth date registration started in Janu- 
ary 1953. Ten gears later, in 1995, 1,120 of 
a total of 1,927 eligible girls were located 
and measured again (Simondon et  al., 
1997). The present study concerns the 
younger girls of that sample seen during in- 
fancy and in 1995, i.e., 406 adolescents aged 
12.5-14.5 pears. Girls were interviewed and 
examined at  home. First, 221 nonmigrant 
girls were seen in March and April 1997; 64 
migrant girls who returned to their villages 
for the religious ceremony of Tubaski (Mus- 
lim feast of Aïd-el-Kébir) were seen then; fi- 
nally, 57 adolescents were.located in Dakar 
and examined in May. Thefinal sample was 
221 sedentes and 121 migrants (Table 1). 
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The adolescents were weighed barefoot 
with only a loincloth on an electronic scale, 
accurate to 100 g. Stature (in cm) was mea- 
sured with a portable Harpenden antliro- 
poiiieter to 1 mm. Girls stood upright on a 
platform and looked straight ahead. Rlid- 
upper arm circumference (MUAC)(cm) was 
measured after locating and marking the 
midpoint between the acromion and olecra- 
non processes. MUAC was recorded to the 
nearest 0.1 cm on the left side with the arm 
relaxed. The triceps skinfold thickness 
(nim) was measured with an HoltainB cali- 
per a t  the same site. The subscapular skin- 
fold (mm) was also measured on the left side 
according to standard techniques (Lohman 
et al., 1988). Stature and skinfold thick- 
nesses were measured two consecutive 
times and the means computed to reduce 
measurement variation. The same person 
performed all anthropometry with the help 
of a field assistant. Intraobserver technical 
error of measurement, defined as the square 
root of the squared differences of replicates 
divided by twice the number of pairs (Ma- 
lina, 19951, was calculated in 33 subjects. It 
was equal to  0.19 cm for stature, 0.11 mm 
for the triceps skinfold, and 0.17 mm for the 
subscapular skinfold. These values mere in 
the lower range of those reported in the lit- 
erature (Lohman et al., 1988; Rlalina, 1995). 

Body mass index (BMI)(kg/m2) was com- 
puted as weight/stature2. Height-for-age 
[H-age) and weight-for-age (IV-age) were ex- 
pressed in standard deviation (z-score) from 
the WHOLNCHS (TWO, 1983). Values from 
the first National Health and Nutritional 
Examination Survey (NHANES I) were 
used for arm circumference (Frisancho, 
1981) and skinfold thickness (Johnson et al., 
1981). These reference values were used 
only for comparison and do not represent a 
goal o r  an ideal for Senegalese adolescents. 
Until now, the question of anthropometric 
standards is debated and WHO has not 
made a recommendation for this specific age 
group (De Onis and Habicht, 1996). 

Sexual maturity was assessed by the de- 
velopment of the breasts (Tanner, 1962). 

The sanie person performed tlie breast ex- 
amination. In addition, adolescents \vere 
asked on the occurrence of menarche. Girls 
mere regularly followed every 4 nionths 
since 1995 and were asked at each round 
whether they liad experienced their first 
menstruation and when. T'ilien girls were 
'unable to  answer the question, their motli- 
ers were asked. 

Girls were divided into two age groups ac- 
cording to  their date of birth: 13 years 
(12.5-13.5, n = 1721, and 14 years (13.5- 
14.5, II = 170). Statistical analyses were 
performed with tlie NCSS statistical soft- 
ware (Hintze, 1995). Chi-square, t-tests, 
analysis of variance (ANOVA), and multiple 
comparison tests were used. 

RESULTS 
Aniong 406 eligible girls, 342 (84%) were 

evaluated. Most of the 64 missing were mi- 
grants who did not come back to the villages 
during the Tabaski ceremony and who were 
not located in Dakar. A few families had 
moved out of the district. 

Figure 2 represents the percentage of dif- 
ferences in anthropometry between Sereer 
adolescents and tlie reference medians. The 
Sereer adolescents show a marked deficit 
relative to the reference values. The mean 
difference is 12.2 kg at  13 years and 13.4 kg 
at  14 years. In both age groups, adolescent 
girls are 11.2 cm shorter than the reference 
medians. The triceps skinfold is 4 min and 
the subscapular is 1.6 mm less than the ref- 
erence medians. MUAC is 3.5 cm below the 
reference medians. As indicated in Table 2. 
there is a significant increase in anthropo- 
metric dimensions from 13 to 14 years of 
age. 

Figures 3 and 4 compare the body mass 
and stature of the Sereer adolescents in this 
study with those of African girls of various 
origins. The Sereer girls have a similar 
mass and stature to that of a large group of 
mostly African girls of rural origin. They dif- 
fer markedly from Kenyan and Senegalese 
urban girls (13 years) and from urban Sen- 
egalese (14 years). It should noted that the 
urban Senegalese (Massé, 1969), as well as 
the urban Bantu (Kulin et al., 19821, be- 
longed to well-off privileged households. 

Sexual maturation of Niakhar adoles- 
cents as estimated from breast development 
is late: 39.3% of the 13-year-olds and 23.5% 
of the 14-year-olds are still prepubertal 
(stage I). Only 5.2% of 13-year-olds and 
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Fig. 2. Anthropometric characteristics of Sereer adolescent girls expressed as percentage of selected reference 
values. 

T=1BLE 2. Aizthropoinetric characteristics (means a n d  
s tandard deriations) of Sereer adolescent girls in two 

age groups 

13 yf 14 yr 
(n = 112) (n = 110) t-test 

Weight [kg) 

Stature  (cm 1 

I IUAC lcml 

Triceps skinfold 

Sub-scapular 

H-age 

IV-age 

( 111 111 I 

sltinfold (mm) 

(z-score) 

(2-score) 

33.91 
6.3' 

115.9 
Ï.G 
20.7 
2.0 
3.8 
3.7 
6.6 
2.1 

-1.63 
1.13 

-1.58 
0.77 

36.9 1.5 

149.1 4.0 

21.5 1.4 

10.0 2.9 

6.1 0.0001~ 

7.2 0.0001 

2.2 0.0001 

4.1 0.004 
7.6 3.7 
2.1 0.0001 

-1.63 0.003 
1.0 ns  

0.74 ns  
-1.62 0.59 

BMI (kg/m2) 15.8 16.5 3.6 

BhlI, body mass index: MUAC, mid-upper arm circumference; 
ns. not significant. 
'&an. 
'Standard deviation. 
3P-vaIue. 

1.8 1.9 0.0001 

18.8% of 14-year-olds are in stage 4. Only 9 
girls, all 14 years of age, are menarcheal. 

Table 3 shows that migrant girls are 
heavier than sedentes: 5.3 kg a t  13 years 
and 3.8 kg a t  14 years. The larger mass was 

associated with a significantly greater 
RIUAC and skinfold thicknesses, and BRII. 
However, migrants are not taller than sed- 
entes. 

There are no statistically significant dif- 
ferences in the mean H-age indices between 
the two groups. But 40% of the girls have 
marked stunting of growth with H-age <2 
standard deviations (SD) of reference. By 
contrast , mi gr  ants  had a significant 1 y 
higher W-age with lower prevalence of IV- 
age <2 SD: 10.4% in migrants vs 40% in sed- 
entes, in 13-year-olds (P < 0.001), and 17.8% 
vs 48.6% in 14-year-olds (P  < 0.0001). 

Migrant adolescents are also significantly 
more advanced in breast development (Fig. 
5). Among 14 year-old-girls, 30% of sedentes 
are prepubertal, and only 12% were in stage 
4. The situation is reversed in migrants. 
Only 4 of 121 migrants and 5 of 221 seden- 
tes are menarcheal (P = 0.39, Fisher exact 
test). 

A question of interest is whether mi- 
grants were in better nutritional condition 
before migration. If so, this may suggest 
that nutritional status was a criterion used 
by families to send girls to Dakar. The girls 
in this sample were measured in 1995 when 
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2. Sénégal rural, Serer (Simondon et al. 1997) 
3. Sénégal rural, Wolof (Bénéfice and Malina, 1996) 
4. Sénégal urban, Wolof (Massé et al, 1969) 
5. Kenya rural, Kamba (Kdin et al, 1982) 
6. Kenya urban, Bantu s u l i n  et, 1982) 
7. Nigeria rural, Yoruba (Hussein et al, 1985) 
8. South Africa, Tswana (De Villiers, 1987) 
9. South Africa, urban Tswana (Corlett, 1986) 
10. South AfTica, rural Tswana (Corlett, 1988) 
11. Kenya, Turkana (Little et al, 1983) 
12. Namibia, Hottentot (Singer & Kimura, 1981) 
13. The Gambia, Mandinga & Jola (Billewicz & McGregor, 1982) 
14. NCHS, USA (Himill et al, 1979) 
15. Sénégal pen-* Wolofs (Bâ, 1991) 

Fig. 3:' ' Body weight and stature of selected 13-year-old African girls. 
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12. Namibia, Hottentot (Singer & Kimura, 1981) 
13. The Gambia, Mandinga & Jola (BiUewicz & McGregor, 1982) 
14. NCHS, USA 1979) 1 I 

I 

Fig. 4. Body weight and stature ,~f selected 14-year-old African girls. 
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TABLE 3. Arithropoiiietric cliccractaistics of Sereer adolescerlt girls i i i  ( f r o  nge gro~rl~s, according f o  flrcir 
inigruiiori status 

. . .3 '*.. :í 
14 JT (n = 170) 

>I i ,qnnts  ?Tonmigrants :\rigants Sonmigants 
t-test I I l  = 4si 

___----- .13 yr (II = 172) _, . . 

111 = 97) f-lc..;t 

- 3 ." 32 5.2 0.000" 5.5 6.0 0.000 
Srtture (cm1 146.9 i45.G 1.07 149.0 119.2 0.13 

7.3 Ï.S 1:s G.S 7.6 115 

1.9 

in = i31 
I____.--- .--- __- in = 1211 - -- 

'BTcight tkg) 37.7l 32.4 5.4 39.1 35.3 4.3 

\ I\IL-.\C. ( cml  22.2 20.0 7.02 22.7 20.9 G. 1 
l.Ï 0.000 2.0 2.0 O.OU0 

Triceps skin fold 1.2.0 I .:I S .1 12.2 s.4 6.7 
I inni) 4.9 2.1 0.000 ' 4.2 3.2 0.000 

Subscapular S.3 6.0 7.04 S.6 G.S 5.1 
skinfold tinin) ".y 1.4 0.000 2.3 9') -.- 0.000 

H-age -1.54 -1.G7 0.07 -1.64 -1.63 0.0; 
(z-score) 1.0s 1.15 ns  1.01 1.12 11s 

W-age -1.11 -1.7G 5.03 -1.33 -1.s1 4.G 
iz-score) OS3 0.67 0.000 0.GS 0.71 0.000 

BJII ikghn') 17.4 15.2 7.2 17.5 15.5 6.5 
1.9 1.3 0.000 l.G 1 .s 0.000 

- -  

BhII, body mass indes; :WAC, mid-upper arm circumference; n s  not significant. 
%lean. 
'Standard deviation. 
3P-\*alue. 

. .  . . .  . * _  8 . .  .. ~ .: .. . _  

.. . 

they were 10 to 11 years old. A small pro- 
portion (n = 72) had already begun their mi- 
gratory cycle and were excluded from the 
comparisons. The anthropometric charac- 
teristics of 270 sedentes in 1995 were com- 
'pared with those of girls who did o r  did not 
migrate in 1997 (Table 4). There was no age 
difference between tlie two groups, nor was 
there age interaction with other variables. 
The comparisons are thus presented in a 
single age group to simplify presentation. 
There were n o  differences in weight and 
skinfold thicknesses in 1995 between those 
who did and did not migrate in 1997. There 
also were no differences in nutritional indi- 
ces and tlie BRII. 

DISCUSSION 
As a group, Sereer adolescent girls show 

growth and nutritional deficits. From data 
recorded in the same population 13 years 
ago, there is evidence of chronic and acute 
undernutrition in the communities: 23% 
have H-age indices of <-2 SD and 11% have 
weight-for-height of <-2 SD. Similarly, 
Hussain et al. (1985) in Nigeria found that 
undernutrition in early life is associated 
with a delay in the height and weight spurts 
at adolescence. Anthropometric characteris- 
tics of Sereer adolescents at the onset of pu- 
berty fit with those of African girls of rural 
origin (Fig. 3). Only urban girls from Sen- 
egal (hfassé et al., 1969) and Kenya (Kulin 
et al., 1982) approach the NCHS median. 

Growth retardation is associated with 
later sexual maturation. Only one-third of 
the adolescents show any breast develop- 
nient, though in European and North 
American populations, the median age at  
stage 2 is about 11 years (Malina and 
Bouchard, 1991). In  Europe o r  North 
America, most llyear-old girls have at- 
tained stage 4. Further, tlie number of men- 
archeal Sereer girls is very small: 9 of 342 
girls (2.6%). Mean age at menarche in North 
American and European population ranges 
from 12.5 to 13.4 years (Malina and 
Bouchard, 1991). The trend in tlie present 
study confirms tlie finding of Simoiidon et 
al. 119971, which indicated a median age at  
menarche of 16.1 years of age in tlie sanie 
area, estimated with probit analysis. The 
cumulative effect of clironic undernutrition 
and poor conditions of living are probably 
tlie niain factors explaining the later matu- 
ration. Satyanarayana and Naidu (19791, in 
Hyderabad (India), also found late menar- 
che and shortness in previously undernour- 
ished girls. 

Migration to the capital city is associated 
with a larger body mass, thicker skinfolds, 
and somewhat advanced breast develop- 
ment. Better nutritional indices in the ur- 
ban compared with the rural setting have 
a l ready  been reported in  Africa. I n  
Botswana, Corlett and Woollard (1988) no- 
ticed that rural children were lighter but 
similar in stature to urban children. At the 
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Fig. 5. Stages of breast development of migrant and sedentes Sereer adolescents. 

onset o f  puberty in Kenya, advanced growth 
and maturation were noted among urban 
privileged girls compared with undernour- 
ished rural girls (Kulin et al., 1982). Well-off 
urban children from Scuth Africa were 
larger and taller than rural children, al- 
though the differences were not always sta- 
tistically significant (Cameron et al., 1992). 
In another study, Cameron et al. (1993) re- 
ported a significant advance in sexual devel- 
opment of urban youths. It must be empha- 

sized that in the present study, all Sereer 
girls were raised in the same villages and 
thus exposed to the same environmental in- 
fluences until the beginning of adolescence. 

Interestingly, a gain in stature was not 
associated with migration. Similarly, there 
were no stature differences in urban or ru- 
ral children from Botswana. Cameron et al. 
(1992) suggest that improvement in growth 
occurs when there is progress in health bet- 
ter housing and sanitation standards. Fur- 
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tlier, advanced sexual maturity and good 
nutritional status are closely associated 
with higher socioeconomic status (Abioye- 
Icuteyi et al., 1997). 

Living conditions in Dakar are, a t  best, 
suboptimal. A study of health characteris- 
tics of migrants from Niakhar to Dakar 20 
years ago showed an improvement in food 
intakes and nutrition, but not in prevalence 
of infectious diseases (Benyoussef et  al., 
1973). However, living in Dakar brought 
relative physical and psychological comfort 
to  the adolescents. Access to  running water 
or health facilities m'as better. In the Nia- 
lihar area, there are only three poorly 
equipped health centers and three deep- 
drilled wells with safe water for 25,000 in- 
habitants. Information on food consumption 
patterns is not available, but it is likely to 
be tlie same as in Sereer groups of Central 
Senegal, where the diet is characterized by 
millet o r  sorghum as staple foods and rice as 
a secondary cereal. Consumption of meat is 
very uncommon, and fresh fish, milk, fruits, 
or vegetables are present only in small 
quantities. There are seasonal deficiencies 
in energy and protein, as well as in heminic 
iron, riboflavin, vitamin A, folate, and zinc 
(Chevassus-Agnes and Ndiaye, 1981; Ro- 
setta , 1986). By contrast, adolescent maids 
are allowed to eat in their employers' homes 

and may profit froin niore variety and better 
quantity of foods available [Benyoussef et 
al., 1973). 

A somewhat controversial issue is related 
to possible catch-up growth during adoles- 
cence in previously stunted girls. Soine 
studies show a higher gain in height during 
puberty (Galler et  al.. 1987; Dreizen et al., 
1967; Sibrian et al.. 1592). Other studies fail 
t o  demonstrate such an effect (Biartorell e t  
al., 1992). Satyarayana et al. (1951) showecl 
that severely undernourished girls gained 
inore height during puberty than iiornial 
girls, but without complete catch-up growth. 
It appears that the effect of undernutrition 
o n  growth is nore pronounced before pu- 
berty and that height gain during puberty is 
not affected (Eveletli, 1955). Tlie phenom- 
enon of coinpe~zsatoly growth, whicli can oc- 
cur after peak height velocity, lias been de- 
scribed (Cameronet al., 1994). This is the 
case aiiiong Turkana pastoralists who coii- 
tiiiue growing into tlie late teens and early 
20s (Little and Johnson, 1957). Most of 
these girls are prepubertal o r  just a t  the be- 
ginning of puberty. Further follow-up of tlie 
present sample would help to answer this 
question. Tlie possibility of catch-up is cer- 
tainly dependent o n  the living conditions. 
From this point of view, migrant girls, 
though being somewhat exploited by their 
employers, are less nutritionally at-risk 
than rural girls remaining with their fam- 
ily. 
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