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ABSTRACT

This study aimed to observe the consequences of low birth weight (LBW) on growth and
develooment of infants under one year, and ic identify the factors influencing infant
growth. The study was undertaken in three unions of Manikgan; district in rural
Bangladesh during 1993-1384. Birth waight of a new born baby was reccrded within 43
hours of delivery and they received monthly follow-up visits fcr one year. The mean chest
circumference and mean body weight of LBW infants was lower than normal infants
during 1 to 12 months of age. This differences cecame very significant at 7th and 5th
month of age. Small procortion of LBW infants could cross each of the develcoment
milestones for corresponding age compared to those of normai group of infants. Facters
such as maternal height <143 kg, maternal weicht <45 kg, father's illiteracy, and L3W
showed significant negative asscciation with fotal weight gain at the end of 12 menths
age. A cemented floor in the iiving room and disease irse conditicn of infants had
significant pesitive asscciation with total wait gain at the enc of 12 months age. Althcugh
LBW infants have shown catch up growth at 1-Z2 months <f age. thev started to faiter
growth earfier than normat weignt infants. Within sams <irm weight groug male infanis

were faltering growth mcre than females. Prenatal cars siicuic Se orovidad which will

O
3

give special emphasis on pre-pregnancy weicht gain. Sarents sheuld te educated
B b J < b |

timing of pregnancy, birth spacing, nutrition of mother and infant. Growth moeniten

)
(1

grogramme sncuid invoive maies as weil.

~
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INTRODUCTION
Growth and cevelopment are closely Inter-related (1,2). The former measures the
physical maturation and signifles an increase in size of the bedy and Its varlous organ
(quantity). It is largely due to multiplication of calls and increase in the intracellular
substance. While thg iatter measures the functional (maturation (quality). It signifies
accomplishment of physiological, mental, emcticnal and sccial abilities. Genetic,
nutritional, sccioeconomic, environmental, chronic diseases. smoticnal and matemal
factors influence growth and development of infarts (2). A child who is growing well is
iikely to have healthy immunological defence agairst infection. Better grovath thus means
decreased risk of severe infections, case fatality rztzs, and child mortality. Healthy grewih
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lezds to increased werking capacity, productivity and zsnhznce zetter qu

Mardones anc Jones usad two sets of indicators for assessment of infant grewth znd
development; tiomedical and family incompetancs indicators. Bicmedical risk indicaters
included birth weight. age. parity and maternal or new born pathology which affectad cnly

3.5% of the mothers surveyed, whereas, the highest probability of failure to attain nermai

growth was lack of maternal interest in the child (3). However, for grocer growth and
development importance of proper diet is stressed in many studies (4-3). Chavez and

Martinez (S) reported- that the children who recaived suppiementary fcod grew faster.

were aier and Aedvier dian uitier Candien, wiey i SISl lzoz cfon, Whersas tea
children withcut supolementary feeding started 'wvaiking much ‘ater. were toilet-trained
iater. Mainourished children tended to be shy ind withdrawn, insecure zand ictally

dependent on their mothers. The study done i fural 23ypt ‘eund that at 24 menths,
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general mental competence was asscciated zositively with total intake =f calories 3nd
total protein intake while symbclic play capacity was related only to orotein intz4e

(8). Another study assessed the sffect of maternal nutritional supglemszntstion <urng
pregnancy and lactataon on mental and motcr develooment of the infarts. The mctor
scare of supclemented infants were higher thar those of centrol infants (7). It is zlso
indicated that teenage parenting may have negative effects on chiid crowth and
develcoment regardless of cultural and family context (8). Another siudy nas z!so
indicated that the risk of mainutrition was 1.47 timas grsater for children of adcleszzent

mothers (9). Joshi et al Inclcatec that adclescent fathers ars at nsx o L2 iCw &/e

cucational attainment and family instakility 171 However, low Zifih weight (L2,

({8

defined as birth weight belcw 2.8 cs. 's ene of the mest impertant child realth preociess
in develoring countries. There are tve casic vres of LEW baties: a! pramature Zat:es.
corn before the thirty-seventh week of gestaticn: and (b) intrauterine growth rstzrzsd

(iIUGR) babies. born at full term with LBW. In Zevelosing countries IUCGR infants are
more prevalent (11). Another study has repcriec hat these IUGR infants score
mental tests than normal infants (12). In ganeral. the L3W infants have soore;
fcr survival and for healthy grovth and develocment (13). They ars more orars

U5 8 i sfalk, sod e Saed
ROLLILHIT 21U\ QiU dIioVv wTliu

handicaps in later life than their counterpars wiath nermal birth veight <747 i
eriurban Bolivian population 2C% of e niants wsrs Consicersc 1o 22 Izvelooimeriaily
disabled which were thought to te due 10 the rasut Sf rauma. 3ssacialsd »ath yaaine al

orzctices (16). In Bangladesh most births faxe zlace at nome v Jaditional i
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attendants and manipulation during celivery is common {17;. Again. the incidence of
LBW is very high in Bangladesh. About half of the infants boirn zach y2ar ir. 2angladesh
with LBW (18). Whereas. population-based information in Bangladesh <ni growth and
development of LBW infants is scanty. Hence, this study was dzsigned to obtain
information on growth and develooment pattern of LBW infants in & rural ares of
8angladesh.

CBJECTIVES
aj 7o studv the consequences of low tirth weight on grovth and develcement of infants
under cne year, and
5) to identify the factors influencing infant grovan

MET=COS AND MATERIALS

inc development. morbidity and fseding practices iHrougn wvhicn 235 infants wwers
registered and followed-ue from birth 0 one vear of their ags. Ths study was undenaken
in three unions of Manikganj district in rural Sangiadesh during “883-1884 The
pregnant miothers wers identified through hcuss-to-houss visit and ney were ragistered
at their third trimester of pregnancy. Curing recistration. informatic~ = matsrnal factors
such as age. repreductive history. nutritional status S. edicaticn. sccicsconemic Siatus
were collected. The interviewers selected one person frem sach =i he ncusehct

formant who gave infermation about Sirth. Zirt
recorded within 43 hours of delivery anc Sunng he same 3.0 e T3L.835 wer

foveeus st for sne vear.
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or follow-up. After reqisiration the infants
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Ouring each visit weight of infants were taken using saiter scale. Chest circumferance
was measured using standard measuring tape. Durlng sach visit obsersation was made
whether the infant could cross the prescribed develonment milestene for the month of
age. In each visit the development milesiones were observed by field intarviewers and
marked in a structured chart. The following milestone were considered for assessment of
development: can hold head at 3rd month, can change gosture at 4th month, can sit at
Sth month, can shift things from cne hand to ancther at 8th menth, crawlis at 7th month,
sruption of central teeth completzd at Sth month, can stand zat *Cth menth. can walk ,t 12
th month. For each month of age mean chest circumferences of low and normal tcirth
weight groups of infants was calculatsd and ¢ tast was serformed to estimate difference.

dered as a measure of faveurable suiccme in terms of

)

in means. Catch ug grovh is cons
growth. Catch up growth was determined bv Z scors using the follewing formula: Z
score={Actual measurement-median reference valug):ST vaiug of reference. Critaricn %or
catch-up was consicered as actual value within 2 SO of median (Z score>-2%. Multicle

iinear regression was done with infant's total weight gain at the and of 12 months of age.

Chi-square. test was docne to sstimate the differences in terms of achievement of

development milestone by selectad birth weight group of infa;
RESULTS
Mean chest circumference and mean weight of LEW infants wvere lower than normanhign

1 <l »ia »
3hows that the

cirth weight group at 1 to 12 months of age (Tables 1-23. Again.

Mean chest circumference cf LSW infants was significanthy 'Cwrer than normal nianes gt

3rd, 7th and 38th month. The mean weight of the low Yirth weight nfants 'vas also
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significantly lower than that of the other group at 7th and 2th month ‘Table 2). We found
that develcoment of low birth welght Infants was slocwer. Small propertion of infants could
cross each of the develcoment milestones for carresponding age than normal infants
(Table 3). LBW infants have had attained catch-up growth at 1-6 months of age (Table
4). Whereas, normal infants continued to attain catch-up growth till 10 months of age,
then started to falter'(T atle 5). Again, growth of LBW male infants faltered more at the
end of 12 months of age (Z score <-3) compared to LBW female infants (Table 8-7).
Similarly, normal male infants started faltering growth from 1Cth months of age (Table 3).
Whereas, female infants in the same birth weight group faitersd growth from 11 menths
of age (Table 9). Table 10 shows the result of multiple linear regressicn in which weight
galn of the infants at the end of 12 months wzas considered as degendent variable.
Selected maternal and scciceconomic factors were considersd as incependent variables.
The independent variaties were maternal height <148 cm. matemal weight <428 xgs.
age< 20 years, illiteracy of mother, multiparity ¢f mcther. mother has sarning, mother is
BRAC member, deficit economic condition, illiteracy of father, absence of dissases

b

among infants, cemented floor condition of living rcom, farge family size (> 4 members),

LBW. Factors such as maternal height <148 kg, maternal weight <45 kg, father's

illiteracy, and LBW of infants showed significant negative association with total weight

—4y

ja]

1]

fain at the end of 12 months of ade. Cemented ficor in the living rcom and disease
condition of infants had significant association with total wait gain at the 2nd of 12 month

age.
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DISCUSSION
In the present study we found that LBW infants started to falter growth earlier than

normal birth weight infants. This finding is consistent with that found in another study in
India (19). We found significant difference bew/eeq mean weignt of low birth weight
infants and normal infants at 7th and 8th month of age. The difference between mean
chest circumference-between the two groups was also significant at 7th and 8th months
of age. This resuit is simiiaf to that of another study done in rurai areas of South Africa
(20). Multiple factors might be responsible a) the ievel of anticodies in treast milk which
protects the infants from infectious diseases recuces during this geriod, o; the veiume of
breast miik decreases, and ¢) weaning praciices may atiribute in increased incidenc
diarrhoeal disorders. A siudy done in Pakistan has groved that aftainment of bedy sizz by
the infants was reiated with the number of episcces of diarrmces (21 1. ~cwever, rthe
first six months of life the LBW infants attainec 1ng caicn-ug growth well vhich is similar
ic thart found in a swigy done in rural Incia (12}, n g
growth eariier than femzaies ooth in low birth weight infants and nermai inrants. Tnis is
again consistent with the result of the study ccns in Sudan (22} n conuast, RKac ana
Rajpathank nave foung a higher groportion of maincurisned female infanis than maies in
a different pepuiation in india (23). In the present study it is cunc hat maternai neignt,
maternai weight at last trimester, paternai illiteracy, iow birth weight, ficor condition of the
living room and sickness of the infants were significantly asscciateq with ‘otai weignt gai

at the end of 1Zth month. We did not find asscciaticn cetween maternai age anc oM

welgnt gain at 12th month of age. Fossibly. other mere sroximate ‘aciers as for example
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dietary intake of the infants are much more impceriant than age of the mother. Rocsa et al
also Indicated that poor sccloeconomic status. family supcort system, marital statllity,
nutrition and prenatal care may be far more imgertant determinants of development of
infants than the age of their mother (24). 'We found association between paternal
education and total wait gain at the end of 12th month, but could not find this asscciation
with maternal education. Impact of maternal education possibly became insignificant due
to subordinate role of women in decision making arocess of the household. However,
one study assessed the relationship between father's knowledge on gregnancy, celivery,
and infant care and his supportive tehaviour icviards the mother and infants. Zata
suggested that fathers who were more informed tended (0 regort more suppcrive

cehaviour toward infants and mother (28 ;. lJoshi st al aiso suggested that sersice

oy ]

crogrammes rneed to inveive males in garenth hccd ‘erum saucating on vasic cars g
znd deveicoment of infants (10). We found gesite association tetiveen maternal naigit
and weight with tetal weight gain at the enc ¢f “2th moenth. Stucies done in Kenyz and

Egypt also Inclcated that maternal weight at zniy intc sregnancy and welght gain 2Uiing
pregnancy are powerful determinants of an infant's 3izz 3t 2irth and during the first six

-~

months of life (26). interventions are zssentiz! (¢ snsurs that wemen in develcoin

m

(4]

countries do net entar pregnancy in a malnourished state they should gain an acdecuat
weignt duning pregnancy and lactatian to avert maternal decietion, LBW and malnctriticn
in infants. The LBW females are again 3t risk of oroducing LBW child in future.
Therefore maternal autrition is very imeceriant. (o tha swidy 3 positive assccisticn 'was

‘ound between cementad floor of jiving room and weight gain at the end of 12th menth. it



is found due to the fact that floor condition is a good proxy indicator of sccioecancmic
cendition of a household. Again, there is more risk of contamination from a nen-
cemented floor than a cemented floor. A path analysis of some determinants of infant
growth have shown strong positive path between birth weight and weight at 2 menths
and negative path between iliness experience and weight at 1 year (27). We also found
association of birth v;/eight and iliness experiences of the infants with weight gain at 1
year. The parents should be educated on early diagnosis of common diseases of
infancy sc that the can get early treatments. Low cost curative services ars essential to
oe available. However, in Indonesia the child ceveiccment milesione chant was used as
an approach to stimulate the health and nutriticn gsregramme. it has been found that the
rates of both physical and mental develocment wers improved (29). This apprsach ca

te introduced in nutrition programmes

CONCLUSICN

1. The mean chest circumferences and mean bedyv weights of LBW infants were icwer
than normal infants at 1-12 months of age. The differences became very significant at
7th and 8th month of age.

2. Development of LBW was slower. Significantiv lcwer procortion of L8W infants csuic
cross each of the development milestones for cerresponding age compared to these of
~armanl Arann Af infante

meral greue of infants

3. Factors such as maternal height <743 kg, maternal weight <45 kg, father’s illitaracy
and LSW of infants showed significant negative asscciaticn with totai weight gain a¢ tne

end of 12 months of age. Cemented floor in the iiving roem and disease frae sondition of
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infants had significant positive asscciation with total wait gain at the end of 12 manths

age.

4 Although LBW infants have shown catch up growth at 1-6 months of age they started

to falter growth earlier than normal infants.

5. Within same birth weight group male infants were faltering growth mora than famales.

RECCMMENDATIONS

1. Prenatal care of mothers sheuld te provided which will give speciai amphasis ¢n pre

oregnancy adequate weight gain

2. Planned parenthood forum fer fathers can e organised which will sducate cn iming
sf concepticn, birth spacing, nutrition cf mothers and infants and prevention and

censequences of LEBW.

growth chart as a stimulating compenent. This king of intervention must invelve maies as

well.
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Table 1:Distritution of mean chest circumference of infants by tirth weight

‘Month of folic  Mean chest  Total number of t-value o
up circumferance infants in the
Ooon . | EN B e e i s i e e

1st
LBW 337 373 : NS
NBW 353 254

2nd
LBW 345 368 g NS
NBW - 243

3rd
LBW 350 360 g NS
NBW 377 235

4th
LEBW 364 356 - NS
NBW 383 230

Sth '
LBW 370 352 NS NS
NEW . 386 224

6th
LBW 378 350 MNE NS
NBW 394 218

7th
LBW 382 362 =
NBEW 414 414

8th
LBW 372 875 e -
NBW 411 411

Sth .
LBW 387 387 NS NS
NBW 405 405

10th
LBW 396 356 NS NS
NBW/ 412 412

11th
LBW 401 401 NS NS
NBW 420 42

12th
LBW 408 <GS NS NS
NBW 4186 418 o L

"t<.05

<01

B e e ol
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Table 2: Distribution of mean weight by month of age and birth weight

Month of folicw ~ Mean  Totalnumberof  t-alue P
up bodyweight in infants in the
e ______K@S__________ B e i s i i

1st
LBW 3.3 373 - NS
NBW 42 256

2nd ‘
LBW 4.0 3€9 - NS
NBW 45 247

3rd
LBW 43 e2 ’ NS
NEW 3.0 23G

4th
LBW 49 356 ) NS
NBW 54 233

Sth
LBW 5.2 283 “ NS
NBW B.F 225

6th
LEW S.4 351 h NS
NBW 6.0 218

7th
LBW 5.3 347 o .
NBW 8.5 213

8th
LEW 5.7 343 = i
NBW 6.6 2790

Sth -
LBW 6.1 341 - NS
NBW 5.9 2C4

1Cth
LBW 5.2 K T NS
NEW 82 i i

11th
LBW 6.3 23 " NS
NBW T 202

12th
LBW 8.5 cC4 ’ ME
NBW 7.0 18a

"{<.09, "™ t<.01, NS not significant



Table 3: Acchivements of selected development milestones by month of age of the
infants and birth weight

Selected milestones infants could infants could total number Remar«
cross the nct cross the  of infants in
milestones milestones the group
____________ S ) N 4.
Head holding at 3rd month
LBW ’ 73 27 367 -
NBW 83.2 16.3 250
Can change posture at 4th
month 262 73.3 362 o
LBW 36.1 533.9 233
NBW
Can sit at 5th month
LBW 112 22.8 358 =
NBW 20.3 73.9 232
Can shift things from one
hand to another at 6th 13.7 £6.0 358 o
month 215 s ad 232
LBW
NBW
Crowls at 7th month
LBW 188 20.7 357 =
NBW 300 700 21.7
Centrai teeth eruption at Sth
month 142 35.3 352 -
LBW 20.S 2.5 2CS
NBW
Can stand at 10th month
LBW 16.5 835 382
NBW 22.5 €t 208
Can walk at 12th month
LBW 8.3 £3.7 3582 i
NDVV 9.6 34,2 20
‘n<.05
** <.01

NS not significant
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Table 4: Distributlon of mean Z scores of iow tirth weight Infants by month of age

manth of age mean 2 score number of infants
1 -.0228* 338
2 -.6968" 333
3 -.9947* 321
4 -1.2092* 318
5 -1.4586* 312
6 -1.7682" 17
7 -2.0106 2596
3 -2.175 302
g -2.3682 304
10 -2.5533 302
11 -2.6318 281
12 -2.8423 287

* catch up growth {Z score>-2)

Table S: Distribution of mean Z score of normal zirth weight infants by month of ags

month of age mean Z score numeer of infants
1 8234~ 235
pd 0961~ 227
3 -.3268" 221
4 ~S723" 216
g ) -.8501" 209
8 -1.1503" 204
g -1.3658" 205
8 -1.5552* 188
g -1.757C* 188
10 -1.8524" 188
th -2.0324 192
12 -2.3023 132

T catch v growth {2 scora>-2)

97



Table 8: Distribution of mean Z scars of low cirth weight male infants

month of age maean Z score number of infants
1 -0877* 185
2 -7474" 149
Z - 8737" 151
4 -1.2305" 150
S -1.4887~ 152
€ -1.8106" 158
7 -2.0092 143
3 -2.247 146
g -2.4236 144
10 -2.6141 146
11 -2.84384 134
12 -3.017¢ 138

“catch up growth (Z score>-2)

Table 7: Distribution of mean Z scere of iow sinth "veight female infanis

——

month of age mean Z score number of infants

1 0318~ 184

& -.65597 184

3 -1.008%" 170

4 -1.148¢* 169

5 * -1.4224° 160

) -1.7275° 162

7 -2.0120 183

3 -2.1135 + 156

2 -2.3184 160

iy -2.4504 20 ;
11 -2.5387 197 }
12 -2.6729 143 ‘

* catch up growth (£ score>-2) |
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Table 8: Distribution of mean Z score of normal birth weight male Infants

month of age mean Z score number of infants
1 5861 121
2 .0834* 121
3 -.23859* 116
4 -.4924* 119
5 -3109" 114
6 -1.1266" 112
7 -1.3278° 116
8 -1 5357" 110
g -1.8253 103
10 -1.8872" 106
A -2.0775 110
12 -2.2663 102

Tabie 9: Distribution of mean Z score of normal birth weight female infants

month of age mean Z scors number of infants
1 1.0646~ 114
2 .1106" 106
3 -3721* 105
4 -.6702° g7
3 -8972° g5
3 5 -1.1792" ¥
7 -1.41585* 82
3 15782 89
8 -1.6742° 85
10 -1.8074° 32
i A 87207 82
12 2.33482 aC

“catch up growth (Z score>-2)
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Table 10. Factor infiuencing weight gain at the end of 12 month

Factors Beta t
Maternal weight<45 kg . -161474 s
Maternal age<20 years -002777 NS
Maternal hight<145 cm -.082461 -
Maternal illiteracy -037385 NS
Matemnal earning -.035239 NS
Primi parity of mother 1.024 NS
BRAC membership -.031380 NS
Deficit economic condition -018518 NS
large family -017418 NS
Husband's illiteracy -.116702 =
Pacca floor 107978 -
Disease free condition 078520 .
Low birth weight -067642 3
***5<.001

“"p<.01

*p<.05

a: p significant at 10% level
NS not significant
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