
AFRICAN JOURNAL O F 
MEDICINE 

and medical sciences 



I " / He J nu-J St. i ( 2003 ) 32. 343-347 

Factors associated with growth faltering in children from 
rural Saudi Arabia 

EA Bamgboye a n d N Al-Nal icdh* 
Department of Epidemiology. Medical Statistics and Environmental Health. College of Medicine, 

University ofIbadan. Ibadan. Nigeria and * Department of Family and Community Medicine. College of Medicine, 
Kirtg Saud University. Riyadh. Saudi Arabia 

S u m m a r y 
Recent studies on the growth of children in Saudi Arabia have 
revealed that children under two years of age suffer from faltering 
growth when compared with the American reference population. 
The p r e s e n t s t u d y a i m s t o i d e n t i f y p a r e n t a l and c h i l d 
character is t ics assoc ia ted wi th fa l ter ing growth a m o n g the 
children in a rural area of Saudi Arabia. Across-sect ional study 
of all women with a child less than three years of age in a rural 
community in North Western part o fSaudi Arabia was undertaken. 
\n thropomctr ic measurements , socio-demographic and fertility 

variables were collected using a structured questionnaire. The 
indicators of growth were derived f rom the data and univariate 
and logistic models fitted to determine potential risk factors. 
There were 332 children, sex ratio 1.35 and 94 .3% were less 
i han 2 years of age. A low f requency (1 .5%) had low weight for 
height. I 1.4% low weight for age and 36 .1% low height for age 
w hen compared with the Amer ican N C H S reference population. 
Multiple logistic regression suggested birth space > 2 years (OR 

0 44 . 9 5 % C ! = 0 . 2 5 - 0 . 7 7 ) , f a t h e r ' s wi th p r i m a r y o r 
intermediate educat ion (OR = 0.45, 9 5 % CI = 0.25-0.90), birth 
weight > 2500gms . (OR = 0.8, 9 5 % CI = 0.03-0.75), male birth 
(OR = 2.60, 95%. CI = 1.54-4.59) were variables statistically 
"id independently associated with faltering growth. The pattern 
of growth of children under 2 years deviated negatively f rom 
iheir N C H S - W H O reference. This is similar to the previous 
findings from urban communi t ies in Saudi Arabia. This growth 
faltering could be at t r ibuted part ly to the inadequacy of the 
r e f e r e n c e to c o m p a r e g r o w t h p a t t e r n o f c h i l d r e n in al l 
geographical areas, of the world. Whi le the effects o f different 
Iletary habits may not be ruled out. it may be important to develop 

.i different anthropometr ics and nutrients growth chart that could 
be more appropriate to c o m p a r e variation of infant growth in all 
nations of the world. 

k c \ w o r d s : Faltering growth, children, variation, rural and 
factors 

R e s u m e 
1 os etudes sur la croissancc des enfants en Saudi Arabic ont 
montre que les enfants dc moins de 2 ans souffrent dc defici de 
- lo i s sance quand c o m p a r e avee la populat ion de re fe rence 
\ m e n c a i n c . Ce t t e e t u d e ava i t p o u r but d ' i d e n t i f i e r les 

»haractcristiques parentales ct defici de croissancc parmi les 
. nfants en / o n e rurale en Saudi arable. Unc etude scct ioncc sur 
• cs l e m m e s ayan t les e n f a n t s de m o m s dc 3 a n s d a n s la 

' iiimunaute rurale dans le Nord-ouest , Saudi arabi ctait faitc. 
i cs mesurcs anthropometr iqucs . soc io-demographiques et de 
' m i n e variable ctaient enregistrcs a I 'a ide des quest ionnaire 

( «»rrcspondciicc I ' rof . L A. i i a m g b o y c . Depar tment o f Hpidcmiology, 
Mcdical Stat is t ics and K m irurnnciital Heal th . Facul ty o f Publ ic Heal th . 
1 o l l cgc o f Mcd ic inc . Univers i ty o f Ihadan. Ihadan. Niger ia . 

structures. Les indications de development ctaient derives des 
donnees ct des modcles non variant ct logistiqucs pour determiner 
les factcurs dc risques potcnticl. Sur 332 enfants dc proportion 
scxucl le 1.35 , ct 94 .3% dtaicnt moins dc 2 ans . La fa iblc 
frequence (15%) avait un faiblc poids par rapport a la taillc, 
11.4% ct 36.6% de faiblc faille quand compare avee la population 
dc r c f c r cncc Amer i ca ine (NCHS) . La regress ion logis t iquc 
multiple suggercnt I ecart de naissancc dc plus dc 2 ans ( O R = 
0.44, 95% CI= 0,25-0.77), leurs parents ayant unc education 
primairc or tertiairc (OR=0.45, 9 5 % CI= 0.25-0.90), Poids a la 
naissancc de plus de 2500 gm (OR=0.8, 95% CI=0.03-0.75) ct la 
naissancc dc males (OR=2.60,95%CI= 1.54-4.59) ctaient variable 
statistiqucmcnt et independenmment assocics avee le defici de 
croissancc. La frequence de croissancc chcz les enfants de moins 
de 2 ans deviait negativement de Icur reference NHCS-WHO. Ce 
deflcie dc croissancc pourrait ctre aussi attribuc a la rcfercnce 
inadequate pour comparaitrc la frequence dc croissancc des enfants 
dans les licux gcographicjucs du monde. Ccpcndant les effects des 
difTcrcnts regime alimcantaircs nc pcuvcnt pas ctre oublic; il serait 
important de developer plusicurs chartcs d antrhropomctriqucs 
ct de nutrients plus approprics pour comparer les variations dc 
croissancc chcz les enfants dans les nations du monde. 

I n t r o d u c t i o n 
Chi ld ' s growth is a well known indicator of health and nutritional 
status [ 1 ]. Simple anthropometric measurements such as height 
and weight as well as the demographic variables - age and sex 
arc the basic data required to est imate indicators of good health 
and nutrition [2]. The availability of a rcfcrencc growth chart 
has facilitated international comparison of the indicators of child 
growth [2,3.6]. Saudi Arabia is a rapidly g rowing nation and 
it 's oil-wealth has been translated to a country having one of the 
highest per capita incomes in the world [7], The government 
has also made health serv ices available to all nooks and crannies 
o f S a u d i Arabia through the primary health care approach [8]. 

In spite of a high level of economy, availability of food 
and health care delivery systems, recent anthropometr ic studies 
have shown Saudi Arabian chi ldren to su f fe r f rom fal ter ing 
growth [9,10,11 J. In particular, the pre-school children were 
reported to have stunted and wasted growth when compared to 
the Amer ican Center for Health Statistics ( N C H S ) reference 
growth chart 111-13]. Some authors suggested gcnct ic factors, 
inappropriate food supplement and/or poor selection of the type 
of feed given to these children as possible reasons [9,14,15]. 
These studies however, were largely concentrated in urban centers 
and well baby carc clinics. Personal character is t ics of both 
parents and children have not been exhaust ively examined in 
the quest for reasons for observed faltering growth of children 
less than 2 years in particular [9,15,16]. Therefore , this s tudy 
w a s undertaken in a rural population of Saudi Arabia to ascertain 
if previous f indings apply and to ident i fy parental and child 
charac te r i s t i c s associa ted wi th dev i a t i ons in S a u d i Arab ian 
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children aged 0-24 months, from their American counterpart as 
reference [ 16,17J. 

M a t e r i a l s a n d m e t h o d s : 
The study took place in Al-Oyynah, a rural communi ty in the 
NorthWestcm part of Riyadh, Capital of Saudi Arabia. The 
community has an estimated population of 2000 inhabitants and 
this cross-sectional health survey was carried out be tween April 
and May 2000. The study covered all the households in this 
rural community. The data collection procedure was by personal 
interview conducted by the nurses in the pr imary health care 
center serving this community. The nurses completed a structured 
questionnaire on all w o m e n having children less than 3 years of 
age in each household. Information collected included the socio-
d e m o g r a p h i c and fe r t i l i t y c h a r a c t e r i s t i c s o f the p a r e n t s , 
an thropomet r ic measu remen t s of the ch i ldren , their f eed ing 
patterns and recent health problems. 

The data was analyzed in a microcomputer using the 
EPIN-1NFO statistical sof tware for data entry, and the SPSS 
sof tware for statistical analysis. The anthropometr ic sof tware 
package A N T H R O developed by W H O w a s used for calculating 
the anthropometric indicators of malnutrition, stunted and wasted 
growth (IS) . In this study, child is def ined to suffer growth 
faltering if any of the anthropometr ic indicator such as height-
for-age. weight- for-agc and wcight-for-hcight w a s lower than 
two standard deviations of the American N C H S , reference growth 
chart [16,17J. T h e chi ldren with hc ight - for -agc less than 2 
standard deviat ions of the NCHS.were def ined as hav ing stunted 
growth 12,6J. 

These two variables served as our ou tcome measure 
and in a univariate analysis, their associat ions with each of the 
parental , ch i ldren , fert i l i ty or feed ing charac te r i s t i c s , w e r e 
examined for statistical significance. The chi-square test was 
used to examine the statistical significance o f the association 
between any two categorical variables while the t-tcst w a s used 
to test the signif icance of means between cont inuous variables, 
when data is classified into two groups. Variables s ignif icant ly 
associated with the dependent variables at the 10% probabil i ty 
level in the univariate analysis were included as covariates in a 
multiple logistic regression model for describing the relationship 
b e t w e e n f a l t e r i n g g r o w t h a n d the c h i l d r e n a n d o t h e r 
characteristics [19]. 

Resul ts 
There were a total of 332 respondents but data on age of the 
mothers was not avai lable on five or 1.5% of the w o m e n . The 
age of the remaining 327 mothers ranged f rom 17 years to 40 
years with a mean of 28.9 years (SD= 4.7 years) with m o r e than 
a third (34 .0%) in the 30-34 years age group. At the t ime of the 
survey the women had a total of 1,581 chi ldren ever b o m to 
them giving a mean of 4 .8 children per w o m a n ( S D = 2.2). The 
number of children ever born to the mothe r s r anged f rom a 
minimum of one to a max imum of ten children with a med ian of 
5 children. 

Nearly half of the 332 children (50 .9%) in this s tudy 
were aged between 1 and 2 years, while 2 3 . 8 % were less than 6 
months and only 5 .7% were above two years of age. There w a s 
a male preponderance in each of the age g roups wi th an overal l 
sex-ratio of 135 males for every 100 females . The wcight - for -
hcight, hcight-for-agc and weight - for -age d is t r ibut ion of the 
children in standard deviat ion scores of the N C H S re fe rence 
population arc presented in Table I for each age and sex groups . 
The percentage of children w h o were less than t w o s tandard 

Table 1: Age and sex distribution of children into wcight-for-
hcight,weight-for-agc and hcight-for-agc in standard deviat ion 
multiples of the NCHS/CDC reference population. 

Age 
(month) 

Sex No. o f ( % ) 
children 

< - 2 SD Normal > 2 S D 

Wcight-for-hcight 
0-5.99 M 50 2.0 94.0 4.0 

F 29 - 86.2 13.8 
6-11.99 M 36 2.8 86.1 11.1 

F 29 - 79.3 20.7 
12-23.99 M 94 2.1 85.1 12.8 

F 75 1.3 69.3 29.3 
24-35.99 M 11 0.0 100.0 0 .0 

F 8 0.0 75.0 25 .0 
All M 191 2.1 88.5 9.4 

F 141 0.7 75.2 24.1 
Wcight-for-agc 
0-5.99 M 50 12.0 82.0 6 .0 

F 29 3.4 93.2 3.4 
6-11.99 M 36 41.7 58.3 -

F 29 27.6 72.4 -

12-23.99 M 94 5.3 93 .6 l . l 
F 75 4.0 93.3 2.7 

24-35.99 M 1 1 0.0 36.4 63.3 
F 8 0.0 62 .5 37.5 

All M 191 13.6 SO.6 5.8 
- F 141 " 8.5 87.2 4.3 

Height-for-age 
0-5.99 M 50 52.0 40 .0 8.0 

F 29 24.1 72.4 3.4 
6-11.99 M 36 61.1 38 .9 -

F 29 51.7 48 .3 -

12-23.99 M 94 33.0 67 .0 -

F 75 22.7 76 .0 1.3 
24-35.99 M 11 9.1 27.3 63 .6 

F 8 12.5 50.0 37 .5 
All M 191 41.9 52.4 5.8 

F 141 28 4 68 1 3.5 

deviat ions of the Amer ican reference and therefore classified as 
low wcight - for-hcight w a s 1.5%. low-wcigh t - fo r height was 
higher in males than females (2 .1% vs 0 .7%). The females on 
the other hand have higher propor t ions of children greater than 
2 standard deviat ions of the Amer ican reference, (high weight 
for height) and this pattern increased with increasing age. The 
proportion of children whose weight for age was less than 2 
standard deviat ions of the Amer ican reference population was 
11.4%, higher in males (I 3 .6%) than f emales (S.5%). The third 
i nd i ca to r of g r o w t h , he igh t fo r age , had a gene ra l ly high 
p ropor t ion be low t w o s t andard dev i a t i ons o f the re ference 
population (36.1 % ) and this was statistically significantly higher 
in males (41 .9%) than females (2S.4%), P<0.05. For the last 
two indicators of growth, the highest proportion below 2 standard 
dev ia t ions when c o m p a r e d t o the A m e r i c a n reference were 
recorded a m o n g children 6 to 12 months . 

There were few chi ldren older than two years in this 
s tudy and these chi ldren had the lowest proportion of stunting 
and wasting and the highest proportions of those above 2 standard 
devia t ions of the Amer ican reference. 
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T h e univariate analysis of the chi ldren character is t ics 
sugges t ed that chi ldren in the younger age g r o u p (less than I 
y e a r ) w e r e m o r e l ikely to have stunted g rowth c o m p a r e d to 
ch i ld ren 2 years and above. Table 2 revealed children be tween 6 
and I 2 m o n t h s w e r e more than 11 t imes as likely to have low 
h e i g h t - f o r - a g c t h a n t h o s e a b o v e 2 y e a r s . A l s o , m a l e s 
demons t ra ted a higher proportion of stunted growth than females; 
wh i l e ch i ld ren wi th low birth weight h a v e m o r e than 5 t ime 
l ike l ihood to have low height-for-age s tunted g rowth . The re is a 
ma rg ina l stat ist ically s ignif icant associa t ion be tween stunted 
g rowth and birth spacing P = 0.051 with those b o m within less 
than tw o years o f the preceding birth w h o w e r e m o r e than 5 0 % 
m o r e likely to have stunted growth. 

f a b l e 2: The dis t r ibut ion of chi ldren accord ing to low hcight-
for-age and es t imate o f relat ive risk o f d e m o g r a p h i c characte-
ristics. 

Cha racterist ics No. o f 
chi ldren 

Low height 
for age 

R.R. 9 5 % C o n f -
Intcrval (CI) 

•tge(months) 
0 - 5 . 9 9 79 33 (41 .8) 6 .10 1.22 - 41 .00 
<->-1 1.99 65 37 (56 .9) 11.23 2 .20 - 76.92 
1 2 -23 9«-> 169 4 8 (28 .4) 3 .37 0.71 - 21 .99 
24-35 .99 19 2 (10.5) 1.00 
Gender 
Male 191 80 (41.9) . 1.82 1.1 1 - 2 .98 
Female 141 4 0 ( 2 8 . 4 ) 1.0 
Hirth weight 
- 2 5 0 0 g m s 19 14 (73.7) 5 .47 1.78 - 17.91 

2500 g m s 313 106 (33.9) 1.00 
H/rt/i order 
1-4 135 4 5 (33 .3) 1.00 0 .77 - 2 .29 
>-(•> 1 18 47 (39 .8) 1.32 0 .59 - 2 .05 

79 28 (35.4) 1.10 
Birth-space 

2 years 104 4 6 (44.2) 1.65 1.00 - 2 .73 
2 years 228 74 (32.5) 1.00 

T a b l e 3 : The distr ibution of chi ldren accord ing to low hcight -
for-agc and estimate of relative risk of parental socio-demo-
graphic characterist ics. 

Character is t ics No . o f 
children 

L o w height 
for age 

R.R. 9 5 % C o n f -
Interval (CI) 

Mother s total 
pasrity alive 
< 5 2 5 0 
5 + 8 0 
Fathers children 
alive 
< 5 2 2 8 
5 + 1 0 2 
Mother's education 
N o formal " 137 
Pry/Intermediate 97 
Secondary 54 
Post-secondary 44 
Father's education 
N o formal " 4 0 
Pry/Intermediate 173 
Secondary 21 
7 . 6 3 
Post -sccon da ry 21 
Income per fam ily 
< S . R 5 0 0 0 1 1 2 
S R. 5000-S.R 9999 I 1 8 
S R. IO.OOQand abo\o 3 2 
Mother *v age 
< 2 5 8 6 
2 5 - 2 9 71 
3 0 - 3 4 1 1 3 
3 5 + 6 2 

91 (36.4) 
28 (35.0) 

83 (36.4) 
3 6 ( 3 5 . 3 ) 

44 (32.1) 
45 (46.4) 
17 (31.5) 
14 (31.8) 

8 (20.0) 
73 (42.2) 
19 (90.5) 

20 (95.2) 

42 (37.5) 
63 (33.5) 
15 (46.9) 

30 (34.9) 
27 (38.0) 
4 7 (41.6) 
16(25 .8 ) 

1.0 
0.94 0.54 - 1.64 

1.0 
0.95 0 .57 - 1.60 

1.01 0 . 4 6 - 2 . 2 4 
1.85 0 . 8 2 - 4 . 2 1 
0.98 0.38 - 2 .53 
1.0 

0.26 0.79 - 0 .78 
0.04 0.0 - 0 . 2 7 
0.47 1.0 0.02-

1.0 

0.68 0.29 
0.57 0.25 
1.0 

1.62 
1.30 

1.54 0.71 - 3 . 3 8 
1.76 0.79 - 3 .97 
2.05 0.99 - 4 .29 
1.00 

Ana lys i s o f parenta l var iables such a s total chi ldren 
alive to mother and father, education of father and mother , income 
to the fami ly and mothers* age s h o w e d that fa thers wi th low 
levels of educat ion w a s the on ly stat is t ical ly s igni f icant var iable 
associated with s tunted g rowth ( / * < 0.05). 

Both the a g e at w h i c h b o u l c - f c c d i n g s t a r t e d a n d p e r i o d o f 
as i -1ceding w e r e a s s o c i a t e d s i g n i f i c a n t l y b u t s t a t i s t i ca l ly s i g n i f i c a n t 

wi th s t un t ed g r o w t h ( / ' > 0 . 0 5 ) V a r i a b l e s s t a t i s t i ca l ly a s s o c i a t e d w i t h 
s t u n t e d g r o w t h a t t h e 1 0 % level w e r e m c l u d c d in a m u l t i p l e log i s t i c 
r eg re s s ion m o d e l w i t h s t u n t i n g a s the d e p e n d e n t v a r i a b l e . 

The mul t ip le logistic regress ion mode l revea led birth-
space (OR— 1.95. 9 5 % CI = 1.11 - 3.39), fa ther wi th p r imary o r 
in termediate educa t ion (OR = 2 .33. 9 5 % CI = 1.17 - 4 .64) , 
children 6 mon ths and be low (OR = 11.67. 9 5 % CI = 2 .15 -
<» > 23). children aged 6 months but less than 1 yea r ( O R = 23.65, 
^ " " C l = 4 . 2 7 - 1 3 0 . 9 4 ) . twin birth (OR = 11.41; 9 5 % CI = 3 . 4 7 
- *7.51) and females (OR = 0.59, 9 5 % CI = 0 .23 - 0 .68) to be 
strongly and independently associated with s tunted growth. The 
regression coeff ic ients are presented in Table 4 . 

T a b l e 5 s h o w s t h e r e l a t i o n s h i p o f s a m e c h i l d 
characterist ics and faltering growth. T h e f r equenc i e so f fal tering 
g rowth were examined for each of the diikircn demographic 

T a b l e 4 : Est imates of regression coeff ic ients of the var iables in 
the logist ic mode l for ca lcula t ing the probabi l i ty o f s tunted 
growth. 

Variables Regress ion Coeff ic ien ts 
B S . E ( B ) O R 9 5 % CI 

Constant : -4 .4667 
Birth space 0 .6669 0 .2827 1.95 1.11, 3 .39 
Fa ther ' s edu. 
None 0 .3393 0 .5227 0.71 0.26, 1.98 
Pry/Intermediate 0 .8474 0 .3510 2.33 1.17. 4 .64 
Secondary 0.281 1 0 .4328 1.32 0.37, 3 .09 
Pos t -secondary 1.00 
Chi ld ' s age 
(months) : 
0 -5 .99 2 .4567 0 .8623 1 1.67 2.15. 63.23 
6 -11 .99 3 .1633 0 .8732 23.65 4.27, 130.94 
12-23.99 1.6307 0.8391 5.11 0.99, 26 .45 
24 + 1.00 
Twins 2 .4344 0 .6073 1 1.41 3.47, 37.51 
Female 0 .9232 0 .2762 0 .39 0.23, 0 .68 
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Table 5: The distribution of faltering g rowth and estimated 
relative risk of children characterist ics in rural Saudi Arabia 

Characteristics No. of Low height R.R. 9 5 % Conf -
children for age 

No. ( % ) 
Intcrval (CI) 

Age(months) 
0-5.99 79 34 (43.0) 6.4 1 . 2 9 - 4 3 . 2 5 
6-11.99 65 3 8 ( 5 8 . 5 ) 11.96 2.34 - 82.01 
12-23.99 169 49 (29.0) 3 .47 0.73 - 21.99 
24-35.99 19 2 ( 1 0 . 5 ) 1.00 
Gender 
Male 191 82 (42.9) 1.83 1.13 - 3.00 
Female 141 41 (29.1) 1.00 
Birth weight 
<2500 gms 19 15 (78.9) 7.12 2.14 - 26.07 
> 2500 g m s 313 108 (34.5) 1.00 
Birth order 
1-4 135 49 (36.3) 1.00 
5-6 118 4 6 (39.0) 1.12 0.65 - 1.93 
7 - 79 2 8 ( 3 5 . 4 ) 0 .96 0 .53 - 1.93 
Birth-space 
< 2 years 104 48 (46.2) 1.75 1.06 - 2.89 
> 2 years 228 75 (32.9) 1.00 
Multiplicity of 
birth 
Single 311 107 (34.4) 1.00 
Twins 21 16 (76.2) 6 .10 2.03 - 19.63 

Table 6 : Estimates of regression coeff ic ients o f the variables in 
the logistic model for calculat ing the probabil i ty of faltering 
growth. 

Variables Regression Coeff ic ients 
B S.E (B) OR 95% CI 

Constant: -2.5190 1.1015 0 44 0 25. 0.77 
Birth spacc 0.8310 0.2930 
Father 's cdu. 
None 0.7010 0.5621 2.02 0.67, 6 .07 
Pry/Intermediate -0.6780 0.3694 0.51 0.25, 1.05 
Secondary -0.4253 0.4447 0.65 0.27, 1.56 
Post-secondary 1.00 
Child's age 
(months): 
00-05.99 -2.2979 0 .8310 0.10 0.02 • - 0.51 
6-11.99 -3.0095 0 .8448 0.05 0.01- 0.26 
12-23.99 1.5760 0 .8089 0.21 0.04 - 1 01 
24 + 1.00 
Birth-weight 
< 2500gms 1.6820 0 .8830 0.18 0 .03 - 1.05 
Twins 1.4755 0 .7743 4 .37 0 .96 - 19.95 
Female -1.0316 0.2843 0.36 0.20 - 0.62 

characteristics. The relative risks of these characteris t ics were 
estimated by the odds ratio using the categories a s sumed to have 
the lowest risk as reference The result of the univariate analysis, 
suggested that children less than one year, males , low birth 
weigh t , bir th s p a c e l ess t han t w o y e a r s a n d t w i n s h a v e 

significantly higher risk of faltering growth. Indeed, the c h i l d r e n 
less than 1 year arc found to be more than 8 t imes a s l ike ly t o 
have faltering growth as those two years and above. Al so , t w i n s 
arc 6 times as likely than singletons, while children w i t h l o w 
birth weight arc 7 times more likely, males and birth s p a c c l e s s 
than two years have only about 2 times more l ike l ihood o f 
faltering growth. 

The multiple logistic regression models revealed t h e 
f o l l o w i n g v a r i a b l e s to be s t a t i s t i c a l l y s i g n i f i c a n t a n d 
independently associated with faltering growth. Birth s p a c c > 2 
years (OR = 0 . 4 4 , 9 5 % CI = 0.25 - 0.77), fathers with p r i m a r y o r 
intermediate education (OR = 0.51, 95% CI = 0.25 - 1 .05) , a n d 
female birth (OR = 0.36, 95% CI = 0.20 - 0.62). Twin b i r th h a s 
m o r e than four - fo ld risk of faltering growth. T h e f a t h e r ' s 
education was the only statistically significant variable a s s o c i a t e d 
with faltering growth among all the parental variables e x a m i n e d . 

Discuss ion 
The f inding in this study of a very low percentage o f c h i l d r e n 
with low-weight-for-hcight, an indicator for wast ing is c o n s i s t e n t 
with previous reports in Saudi Arabia [9,10,15,20]. In a s t u d y 
of growth patterns in well baby care clinics, the p e r c e n t a g e o f 
low wcight-for-hcight was 2%, a figure slightly h igher t h a n t h e 
p resen t s tudy o f 1.5% that have been recorded f o r a r u r a l 
communi ty [9]. This suggests that the children cou ld no t h a v e 
suffered from current malnutrition [ 1 ]. And this is not u n e x p e c t e d 
with the high per capita income, abundance of food s u p p l y a n d 
accessibi l i ty, to uood health del ivery s y s t e m in S a u d i A r a b i a 
[7,8.21]. 

The high percentage of stunting which w a s a s h i g h a s 
36 .1% in the present s tudy is also in consonance w i t h p r e v i o u s 
repor ts by va r ious s tud ies in the K i n g d o m of S a u d i A r a b i a 
[9,10,11,15]. A low hcight-for-agc is descr ibed a s an i n d i c a t o r 
of past malnutr i t ion and w a s more def ined a m o n g c h i l d r e n 6 t o 
12 mon ths w h e n l inear growth is marked ly a f f c c t c d [ 6 . 2 4 ] , 
However , the effect of breast feeding and o ther f e e d i n g p r a c t i c e s 
of the in fan t s e x a m i n e d in this s tudy did not r each t h e 5 % 
sta t is t ical s ign i f i can t r e l a t ionsh ip wi th l o w h c i g h t - f o r - a g c . 
Previous reports identif ied feeding on s tarchy foods a s p o s s i b l e 
explanat ion but not conclus ive [9.22]. Others h a v e s u g g e s t e d 
that the use of the Amer ican populat ion N C H S as r e f e r e n c e fo r 
compar i sons m a y not be realistic [11.13,23]. T h e f i n d i n g o f 
such a high percentage of stunted growth in the past h a d b e e n 
a t t r i b u t e d to g e n e t i c r a t h e r t h a n n u t r i t i o n a l d e f i c i e n c i e s 
[9,10.11.15.21 ]. Recently, it has been demons t ra ted that i n f a n t s 
w h o are breas t - fed exclusively g row qui te d i f fe ren t ly in the i r 
first year o f postnatal l ife than infants fed formula . Th i s u n i q u e 
exp la ins the deviat ion f rom the N C H S ' W H O / C D C in terna t ional 
re ference which w a s constituted f rom infants most ly fed f o r m u l a 
[25.26] T h e w o m e n in Saudi Arabia have been repor ted to 
prac t ice breast feeding in the first 3 months [9,14,15], 

T h e s t u d y a l s o s h o w e d that f e m a l e s h a v e l o w e r 
propor t ion of low weight-for-height , low hcight - for -agc a n d low 
wcight-for-agc. Th is is in consonance with past reports elsew here 
[9 ,12,15.20] . Females arc known to advance faster in grow th 
than m a l e s e v e n in the p re sence of a d v e r s e e n v i r o n m e n t a l 
cond i t ions [6.24] The increased risk of s tunted g rowth in the 
age g roup 6 to 12 mon ths w a s also consistent wi th p rev ious 
repor ts [9] In fact it is known that genetically, growth in life 
e m e r g e and stabil ize be tween the age group 6 to 24 mon ths a s 
found in this s tudy [15.24] The fact that the proport ion wi th 
s tunted g rowth reduced w ith increasing age may be interpreted 
that Saud i s cou ld be genetically shorter than their Amer ican 
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countcqvuts 19.11.16.24) But this is an extreme view which 
may change if a new reference is used that considers the current 
nutritional management of infants [25) 

The univariate analysis suggested that children with low 
birth weight could be five t imes more at risk of stunted growth. 
Will the f requency of children with low birth weight was low 
ami a la rger s a m p l e s i z e m a y be n e e d e d to e x p l a i n th i s 
relationship. I lowcver . the multivariate analysis technique which 
identified b i r th-spacing as one of the five variables significantly 
associated with stunted growth could be important. Birth spacing 
ot less than two years before the index child, could affect the 
nutritional care, part icularly breast feeding, and this could lead 
to stunted growth. The s a m e reasons may be advanced for the 
effect o f twining. Twins could be affected both by biological 
and genetic factors as well as nutritional or environmental factors 
[ I ' l 

The mu l t i va r i a t e logis t ic model a lso sugges ted that 
fathers with p r imary or in termediate education is associated with 
stunted growth . Th is revelat ion look vague as it could have 
been easily exp la ined if it we re mo the r ' s educat ion. However, 
educat ion of ma les is higher than females in the Saudi population 
and they cou ld h a v e domina t ed the mothers feeding practice at 
h o m e f 14.2 I J. M o r e so these a re the males likely to be married 
to w o m e n with little o r no educat ion and of high parity. However , 
fur ther s tudies on the pattern of die tary intake of the chi ldren 
might th row m o r e light on the observed lower height-for-age 
than the N C H S reference . 
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