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[Fxecutive summary

Birth weight is an important determinant of an infant’s survival and tuture development.
It also reflects a mother's health and nutrition and the care she receives during pregnancy.
Low birth weight (LBW) predisposes a baby to early death, ilinesses in infancy and
childhood and impediments to normal development, Estimates of the prevalence of LBW
in Nepal have ranged from 14% in community-based studies to 32% in hospital-based
ones, ‘The present study was undertaken in four major hospitals — ane in each of four of
the country’s five development regions — in order to provide estimates that would reflect
the true prevalence of LBW in Nepal. The study also identified major risk factors
associated with LBW and possible intervention strategies to improve the country
situation.

The prevalence of LIBW ranged from 20.4% at the Maternity Hospital, Kathmandu, to
34.7% at Koshi Zonal Hospital, Biratnagar, with a weighted mean of 27.2% for all four
sites. The prevalences at Western Regional Hospital, Pokhara and Bheri Zonal Hospital,
Nepalgun] were 22.3% and 26.0% respectively. The majority of LBW infants were born
al term, indicating that intrawtering growth retardation makes a major contribution. The
ratio of preterm to term 1LBW ranged from 18:82 at the Maternity Hospital, Kathmandu,
to 39:60 at Koshi Zonal Hospital, Biratnagar, with a weighted mean of 31:69 for all four
SIS,

Bivariate analysis revealed low maternal weight, height and body mass index, birth of a
previous preterm inlint and a birth interval of less than two years as the top five factors
associated with LBW. Primiparity, adolescent motherhood, maternal illiteracy, rural
residence and minimal antenatal care were also implicated. In multivariale analysis, the
effects of some factors sueh as adolescent pregnancy and maternal illiteracy were
substantially reduced, Overall, the strongest effects on LBW were seen for maternal
weight, previous preferm delivery, short birth interval and patemal employment in
agriculture.

The overall prevalence of LBW at 27% is high and deserves urgent attention and
reduction. For some risk factors such as ethnic group, place ol residence, paternal work,
pritiparity and previous preterm birth, very little can be done, Others — such as muternal
stunting - are difficult to address in the short term but would be amenable to change over
a longer period. Short won intervention stralegies should target risk factors such as
maternal anaentin, adolescent pregnancy, lack of antenatal care, low weight, illiteracy and
birth spacing,

Another important issuc is the care of LBW babies, As over a quarter of all inlanls are
Born LW, and a2 ol neonatal deaths occur in this group, appropriate care for LBW
infants beconies iportant o Mepal’s present high neonatal and infant mortality rates are
to be reduced. Training ol medical and paramedical staft and provision of low cost
apecial care facilitics Tor bubics should be commenced as soon as possible, particularly in
zonal and regional hospitals. Since over 90% of babies are born at home, it is also
important 1o help pimary care providers including mothers and their relatives with
knowledge about the cure of LBW babies, and to stimulate use of referral facilities when
they are needed.
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1.1  Low birth weight: nature and definition:

Concerns aboul low birth weight (LBW) are becoming increasingly prominent in
discussions of public health in Jow-income settings. This is partly because of the
decline in postuneonatal mortality that has been seen in many countries, which has
meant that neonatal death has come to dominale the picture . It may also be
heeause the role of LW in carly death and later disease has only recently been
addressed. There have been many studies over the last two decades to strengthen
the conviction that LI3W is a key actiological factor in neonatal mortality 24, but
there has also been a steady accumulation of evidence that it plays a part in later
illness and death 5, 'The duration of its effects is almost certainly lifelong: LBW
infants probably go on to be at increased risk of infectious disease illness in
childhood 5% and their potential for growth is limited all the way into adulthood ¥
11, Their cognitive development may be restricted, making them less able to
function in socicly as children and adults '2-17, What is more, it seems likely that
LBW infants are at higher risk of dying in adulthood from cardiovascular disease
such as hypertensive stroke and myocardial infarction. These findings have arisen
from work on [elal programming, which has escalated in recent times and which
suggests that babies who experience intrauterine growth retardation (IUGR)
progress through life at higher risk of hypertension, suboptimal glucose tolerance
and hyperlipidacmia 18-3,

LBW is currently defined as a weight of less than 2500g within the first 24 hours
after birth, There are two important aspects of this definition that should be borne
in mind. First. an infant who weighs 2500g is not LBW, whle one who weighs
2499¢ is, Sccond, the definition takes no account of gestation, Clearly, a preterm
baby is more likely to be LBW than a term baby because of growth in utero, and
the relative contributions of preterm and term to the total burden of LBW have
heen much discussed. 1t seems that, in developing countries, the majority of LBW
infants are born at term, while in industrialised countries the majority are preterm
35 36 :

What this means in peneral terms is that the tendency to IUGR (and thus a baby
who is born on time but small) is much greater in the developing world.

The background (o IUGR is only partially clear, but what is clear is that most of
the predisposilions w it are bound up with mothers and their wellbeing over the
whole life eyele.

Some of these issues will be discussed in the section on risk factor analysis.
Similarly, while preterm birth accounts for the minority of LBW in developing
countries, it is still more common than in the industrialised world and there is
likely to be crossover ol at least some of the risk factors for TUGR with those for
early labour and delivery,

Low Bieth Weigli s evalenee Ny in Four m.:;;mu.-.- af Nepal, 1999 !



1.2 Low birth weight in South Asia:

Since LBW is intimalely related to the well being of mothers and the communities
in which they live, its prevalence in populations has been used as an index of
public health and socio-economic development. Several published studies have
looked at the information available on | IW prevalence in various countries.
What is clear is that the burden of (he problem [alls on southern Asia. Of over 21
million LBW infants born every year in the world, around 12 million are born in
South-central Asia (Table 1.1).

‘The reasons for this must lie in the peneral health, reproductive health, nutrition
and workload of women on the subcontinent, and strategies for reducing the
burden are currently being assessed. The figures quoted in Table 1.1 are a general
guide, but they have been prbduced aflier weighting a limited amount of
information from a limited number of sources. Only 33 of the 47 Asian countries
actually contribute to the estimates, Nepal being one of those omitied.

Statistics, however, can only tell part of the siory. Indeed, since the ability to
collect information at community level parallels other aspects of development, it
may be that the quality of such information is lowest in those areas with the
biggest LBW problem.

In order to quantify LBW, it is necessary to know when women are pregnant,
know when they are due to give birth, succeed in reaching them within 24 hours
of the births of their babies, weigh the babies accurately and reliably, record the
results in a reproducible form, communicale these results to a collection point and
then make them available at national and international level.

This would be no small achievement in any society, but in countries such as
Bangladesh and Nepal where over 90% of women deliver at home, most after
minimal antenatal care, the process becomes lorbidding.

1.3  Sources of information on low birth weight:

In practical terms, the available information on LBW comes from one of three
sources.

I. Large surveys or censuses where birth weight 15 recorded by:
e Direct measurement
e A proxy such as chest circumf{erence
e A proxy such as mother’s recollection of size al birth

Low Rirth Weipht Prevalence Study in Four Repions of Nepal, 1999 £




Table 1.1 - Prevalence of LEBW worldwide, with an emphasis on Asia

. . o - e —

'''''''' LBV pr'nvnlE_i:_iEE - | Number of LBW infants pr.-r :ﬂ!ar

(%) , * (thousands)

1960 1995 OISO 1995

17 15 14 ?1? El 313
Developing W = ah 16 23 600 20423
Developed Wil e 6 1117 890
Africa =5 s "‘ 4167 | *
Asia A=k 18 18 031 14 911
Eastern R e RO 2292 1330
South-castern R T 10 1924 i 1308
South-central 34 28 13 306 11 833
Western ~ = 12 Ny 508 431
Latin America 1l 1 1 363 1370

1990 figures based on WHO 1992 37

1995 figures based on WHO 1998 38
* coverage of births was not sulficient to derive figures

2. Smaller studies in sample communities where birth weight is recorded by
direct measurement.

3. Hospital-based studies where birth weight 1s recorded by direct measurement.
This may or may not be part of the routine collection of statistics.

Examples of data collected by each of the above methods are available: the
figures in Table 1.2 have been derived using just such a mosaic of studies. The
estimates of LBW prevalence show wide variation, This does not mean that they
are incorrect, merely that generalisation is difficult.

Table 1.2 - LBW prevalence in South Asia

Range Iu puhliﬁhml . Cited estimateof =~
studies {%} LB‘W ‘prwutcncu* {%}‘ i
Eang!&duhh piE=————— pai= {;.[] 39 30
Bhutan .' _ _ 35 44 L |
India q A0 A0 41 i3
Maldives 25
Nepal 14 - J?I(qm ﬁh]n, 1. ’5} T
Pakistan 18 _34 9243 25
SriLanka T 25 ]

* Figures m the cited estimates column are from the UNICEF database, quoted in serial
publications 4. Table adupted fom a previous review of LBW in South Asia 49,

Low Birth Weight I‘f:'l r:.h’.ln.-. .'H:uh’ in Four Regions of Nepul, HJ!-"!.I' a




The immediate question that arises from the convenience-based nature of the
information is that of representation. How fir are the available data representative
of the true situation in a country?

Less developed communities are likely 1o show higher levels of LBW, but data
collection within them is likely to be more difficult. Even small studies which
atlempt lo seek out high-risk areas are likcly 10 be more expensive in terms of
finance, transport and personnel than studics in more accessible areas.

There iz also the queslion of reliability and validity, How reliable are proxies for
LBW — such as chest circumference or mothers’ recall ol baby size - as identifiers
of the problem 167

What of the fact that any adjustments that need (o be made to the results of proxy
measurements may be different in different settings? These hindrances to
extrapolation are not necessarily avoided by technology, ‘Tne measurement of
infant weight is not a simple task: interviewers need to be able (o standardise their
technique and recording. The difference between a LBW infant and one who is
not LBW is — as already mentioned — the difference between 2499g and 2500g.
How many decimal places will the available scale present and how many will be
recorded?

How accurate are figures when they have been rounded up or down by different
interviewers? Problems such as these have been encountered in many data
collection systems.

It is easy, however, to become entangled in these issues and 1o lose sight of
primary motives. These may be framed as follows:

*  LBW in South Asia is a major health problem,

*  Quanlification of LBW prevalence is important as a guide for policy and
intervention.

* Itis necessary lo estimate the size of the problem in different places with a
reasonable fevel of accuracy.

e The cut-off point for LBW (2500¢) is (o some extent a matter of
convenience.

1.4 Low birth weight in Nepal:

Despile steady improvements, Nepal's children lace major obstacles to a healthy
life. The Infant Mortality Rate (IMR) is 79 per thousand live births, the Neonatal
Mortality Rate (NMR) is 50 and the Under-I'ive Mortality Rate (UUSMR) is 118
per thousand. Only 9% ol the population live in urban areas 47,

Low Rirth Weight Prevalence Study in Four RE'IS.'J"EJH.#-.fJ_"I"_."h'I'If:I.r:,FI Jugy i



Women marry al i mean age of aboul 17 years and 51% have begun childbearing
by 19 years: 12% of 19 year olds have already had two children, for whom NMR
is hipher than others. A8 of married urban women have no education, a figure
which reaches 83% in rural arcas (all figures from Nepal Family Health Survey,
1996 48 unless otherwise noted).

While it has been assumed that the prevalence of LBW in Nepal to some exient
echoes that in adjacent countries — an assumption borne out by subjective
experiences — dali Fermaii Seanty.

There is no estimate of LBW prevalence in major UNICEF serial publications,
For the local infurmation that does exist, two methods ol estimation have been
employed: survey dala based on maternal recall of infant gize al birth, and isolated
estimates bused on hospital data. Details of these studies are presented in the
subsequent discussion,

Collection of dita at houschold level would be optimal. Only 7.6% of Mepal's
deliveries oceur in institulions, and only about 10% are attended by medical stall
48 The realitics of home birth monitoring in the present situation, however, make
studies time-consuming and expensive. It was for these reasons that the present
study was conceived by | INICEF Nepal and MIRA.

The aim was to cstablish birth weight [or four groups of infants born
simultaneously in dilferent eentres throughout Nepal. The resulting information
would stimulate recommendations for intervention and further studies.

2. The study:

2.1 Objectives of the study:

The study protocol specified the following objectives:

o Lo pssess the prevalence of LBW in four major hospitals representing four of
Nepal's live development regions

o Tostudy fuctors agsociated with LBW in the context of these lour Nepalese

siles
"The specific questions 10 be addressed were:
o What is the mean hirth weight at cach site and on aggregate?
e What is the prevalence of LBW at each site and on aggregale?

—————

Low Birth Weight Prevaleice ‘;}udj in Four Regions of Nepal, 1999 5




e What are the relative contributions of preterm and term to total LBW
prevalence?
Is their variation in LBW prevalence belween the sites?
What assaciations are there between T.RBW and material anthropometric,
socioeconomie, healtheare. cultural and demographic factors?

® Do these factors vary in importance helween the sites?

= What are the policy implications of (e findings?

2.2 Study design:

The protocol specified the prospective recruitment of cohorts of infants as they
were born at four sites, measurement of birth weights and collection of Tesponses
lo a maternal questionnaire. Maternal anthropometry would also be documented
al enrolment. ;

2.3  Sites and participants:

Data were collected at the four sites shown in Figure 2.1, for two consecutive
months in 2055 (1998),

Paropakar Shree Panch Indra Rajya Laxmi Devi Prasuti Griha
Maternity Hospital, Kathmandu (*Prasuti Griha”).

This is the largest maternity hospital in Nepal and is located in Kathmandu in the
Central Development Region. The hospital draws its users from three districts in
the Kathmandu Valley: Kathmandu, Lalitpur and Bhaktapur. Kathmandu district
sell has a population of 675 000, Adding to this the totals for the other two
districts, the catchment population is of the order of 1.1 million.

About 12% of women in Kathmandu district attend for af least one antenatal care
visit, and 7.5% receive trained help during delivery ™, In the hospital itself, about

half of the women attending for delivery have received antenatal care,

Koshi Zonal Hospital, Biratnagar:

This is the major government hospital for the Dastern Development Region,
Biratnagar is situated in Morang district, which has a population of 675 000.
About 17% of women in Morang disteiet attend for at least one antenatal care visit
and 1.5% receive trained help during delivery 19,

e T S
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Western Regional | fLospital, Pokhara:

This is the major povel et hospital for the Westetn Development Region,
pokhara is situated in [ aski distriet, which has a population of 293 000, About
39% of women in sk district attend for at |east one antenatal care visit and
3 5% receive trained hielp duing delivery

Bheri Zonal l_liﬁ:lim!l_l‘igpa!guni:

This is the major govermenl hospital for the Mid-Western Development Region.
Nepalgunj is situated in Banke district, which has a population of 286 000,

About 19%0 of women 1 Banke district attend for at least one antenatal care visit
and 3.8% receive (ined help during delivery 49

Wipure 2.1 - Sites of data collection

Far-Western
Region

= Mid-Western
Sz ol Heglon

o e

Within the study puriod, infants born to participating mothers in each hospital
were enrolled consceutively.  Exclusion criterta were: multiple pregnancy,
stillbirth; major congeiital anomaly. Enrolment ran for two complete months
from the beginuing vl Kailik 1o the end of Marg 2055 (mid-October — mid-
December 1998). Mothots were identified at the time of delivery, visited within
24 hours in all cases and verbal consent was obtained in all cases before
enrolment.

T ovw Dirth Weight Prevatence Study in Four Reglons of Nepul, 1999 7



2.4 Sample size:

Sample size was estimated in advance wilh two objectives. Firstly. the projected
sample size required to estimate mean hitth weights and LBW prevalences.
Secondly, the projected sample size required fo ensure an adequate frequency of
observations in each cell of an analytical Immework containing four potential risk
factor variables. The projections suggesicd a sample size of about 2700 infants.
The necessary time to reach this figure was caleulated on the basis of documented
hospital birth rates and a period of two months was agreed upon. In practice, the
study period was sufficient to meet this aim and exceed it.

2.5 Data collection: y

At each site, data were collected by designateil interviewers recruited from the
midwifery staff. These primary interviewers were managed by local supervisors,
whao checked on progress and data quality. The local staff wer in turn trained and
monitored by main supervisors delegated from the MIRA panel. These main
supervisors made site visits, trained the local supervisors and interviewers in the
required anthropometric techniques and questionnaire completion and monitored
their progress. The personnel framework is swmmarised in Figure 2.2,

2.6 Content of data collection:

2.6.1 Socio-economic and demographic characteristics of mothers
and their families, together with petential environmental and
habitual risk factors for L.BW

» Maternal age

s [Rural or urban residence

e Malernal and paternal occupations

e Maternal education

» [thnic group

e Smoking and alcohol usec

s (Cooking fuel and ventilation in the kitchen

2.6.2 Details of previous pregnancics

o Ongoing medical illness
o Previous stillbirth, neonatal death or preterm delivery

Low Birth Weight Prevalence Study in Four Regions f_;.F' Nepral, 1999 ' &




2.6.3 Details of the index pregnancy

Parity

Dates

Birth spacing

Pregnancy-related illness

Uplake of antenatal care

Receipl of tetanus toxoid

Use of iron and folic acid supplements

Activity in later pregnancy, food restriction or augmentation
s Iype ol delivery

e Peripartum blood loss

Figure 2.2 - Organisation of the study

UNICEF - MIRA

MIRA Director

Analyst Analyst

Dutn Entry Clerk Data Entry Clerk

i I | |

Main Supervisor
Kuathmonidu

Mlain Supervisor
Birninagar

Main Supervisor
Pokhara

Main Supervisor
Nepalgunj

Local Superviser

Inlerviewers

Data were recorded on a preprinted form developed in Filemaker Pro 2.0v2 for

T

Lacul Supervisor

Local Supervisor

Local Supervisor

lilerviewers

Interviewers

Interviewers

Macintosh (Claris Corporation, USA). The pro forma is appended in Annex B.

R S
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2.6.4 Maternal anthropometry and investigations

* Postdelivery maternal weipht, height and mid-upper arm
circumference (MUAC). Weight was measured on a Seca Nera
adult mechanical scale with an aceuracy of 1 kg, height using a
locally made stadiometer an MUAC with a standard inelastic
plastic tape.

e Predelivery blood hacmoplobin level In order to keep our

findings comparable, blood samples were taken on admission for
delivery.
Haemoglobin concentration was estimated using the HemoCue
method (HemoCue AR, Angclhom, Sweden) in Kathmandu, At
the other three sites, estimation was carried oul by the standard
colorimetric method commaon to all blood banks in Nepal.

2.6.5 Infantanthropometry -

* DBirth weight, length and head circumference, Weight was
measured on a Globe Brand mechanical scale with an accuracy
of 50g, height using a locally made infantometer and head
circumference with an inclastic plastic measuring tape,

2.6.6 Infant sex and well being

e Infant sex
e Neonatal illness and condition al discharge from hospital
e  Method of feeding

2.7 Data handling:

The information gathered was entered dircctly onto paper forms by interviewers.
These forms were checked and collated by local supervisors and sent to
Kathmandu for. further treatment. The responses (o ilems on each form were
entered into a microcomputer database in Epi Info 6 for Windows (CDC, USA
and WHO, Switzerland).

Range checks and cleaning were carried out and the data were transferred into
SPSS (SPSS Inc., USA, Release 6,1.3, 1995 for Windows) and Intercooled Stata 5
for Power Macintosh (Stata Corporation, USA) for further checking and analysis,
The main outcomes were expressed as measures of central tendency for
continuous variables and proportions for categorical variables. Bivariate analysis
for associations was by means of risk ratio statistics, and multivariate analysis
employed multiple logistic regression.

Low Birth Weight Prevalence Study in Four Regions of Nepal, 1999 10



After the initial phase v [ evaluation and basic analysis, a workshop was convened
o discuss approaches and Loy issues for further analysis.

The resulting recommendations Were considered and adopted for the data analysis
and presentation. The process 18 summarised in Annex 1.

3. Study results:

The study enrolled 3036 mother-inlant pairs, 2283 in K athmandu, 704 in Pokhara,
453 in Biratnagar and 190 in Nepalgunj.

3.1 Baseline characterisfics of the cohorts:

This section presents i Sunmimary of the results of the questionnaire and illustrates
{he variation between qiles in four groups:

. Sociocconomic and health factors

] Factors related o previous pregnancies

o Factors related Lo the index pregnancies

0 FFactors related 1o Jemography and nutrition

About hall of the women in Nepalgunj were Aliterate, as were a third of women i
Kathmandu and Biralnagat, whereas only 12% were illiterate in Pokhara.

women living in Pokhara were most likely 10 have attended school, 44% of them
ta secondary level. ‘The definition of occupation for women in Nepal and
analogous seltings hirs proved ditficult. The vasl majority of women defined their
pccupation as whousewile”. Within this definition, a range of physical activity and
tasks is possible. Paternal vecupation, on the other hand, was evenly distributed
and showed little sariation between the sites. 15-20% of men Were primarily
engaged in agriculture and 40% 1 service oceupations. Between 35% and 60% of
families were resident in rural areas, the distribution of the figures reflecting the
degree ol urbanisation ol e catchment areas of the study hospitals. The ethnic
group distribution reflected the different sample sites. gmoking and alcohol use
were relatively uncoiiiia i the respondents.
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3.1.1 Socio-economic and health factors
The findings are summarised in Table 3.1.

Table 3.1- Baseline findings: socio-¢conomic and health factors

Factor Catepories Kathmandu | Biratnagar Pokhara  Nepalgan
A % %o %% : 8h
Mother’s | Tilileracy 35 i 12 17
education
Primary sehoo B 22 25 27
Secondary school 23 Ha 44 21
Higher edueation 12 ] 19 5
Mother’s Housewife B4 4 i 79 05
occupation
DBusiness 2 I {] 1
Service 4 4 ] 1
Dindly wape I ] [ 3
Apricullure & I fi 0
Ciher 1 i 2 4]
Father's [raily wapge {1} 18 13 g
occupation
Busincss 0 189 22 19
Service 42 41 44 4]
Agrienliure 5 18 14 20
_ ) Other 13 3 7 i1
Residence | Rural ¥ D 12 44 2
Urban 6l 58 S IR
“Ethnic group | Brahmin B | Ry | P 32 25
Chhetri 24 11 23 25
Mewar a0 3 7 4
Ml ine 4 2 b 3
Rai ar Limbu 4 2 | 1
Curung 2 (5 15 1
Tamang 4 5 1 0
Other 4 18 13 41
Smaking 4 K I 3 f
Aleohol use 14 2 1 5
Cooking fuel | Gas T m | i 13
Kerosene a1 A7 iz 33
Flrewood 15 A1 in 5d
Kitchen YVenlilated a1 __- 85 oo G0

Site differences were reflected in the use of cooking fuel: half of Nepalgunj
respondents used firewood, while 70% of Kathmandu respondents used kerosene.
Similarly, women in Nepalgunj were much less likely to work in ventilated
kitchens.

3.1.2 TFactors related to previous ehstetric experience

The findings are summarised in Table 3.2,
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Table 3.2 - Bascline findings: previous ohstetric experience

It appears that stillbirth, neonatal death

Factor Katlnandu, | Biratnagar Pokhara Nepalgunj
! Yo LEEL %o Yo
evious stillbirth 2 = 3 fy
Previous neonalal 1 i 4 3 12
death | o o] L2 W U S -
Previous 2 i <] 0
| termination |

were relatively uncommon in the sample groups.

3.1.3

The findings are summarised in Table 3.3.

Table 3.3

—s

- Baseline findin

- H

Factors related to the index pregnancy

the index pre

and previous termination of pregnancy

& Prepramey-induced Ly

puitensivn, pre-celamptic toxacmia,

7 Factor Categories | Kathmapdu | Biratnaga Pokhara | Nepalgunj |
.1- 1 il : o ﬁ& e o % . f '% =
Infani sex Female 48 a7 4 a5
Mule 52 33 57 535 ]
i spacing =2 years 10 23 27 26
Antenatal care | None |7 12 9 16
(Number of visits) |2 10 it ) 44
-4 a7 11 23 35
| More than 1 36 29 51 3
Parity Primipaca 53 55 54 53
Sultipam 43 41 38 15
Cirand naultipara 2 i ¥ 12
“Tornus oxoid | Mone 19 9 11 8
(Mumber of doses) | 9 9 16 L
2 ‘ 64 T4 59 77
L ore than 2 3 B 14 5
Pregnancy B i e R = 8 1 3
complications*
Blood loss 7| Monmal 48 97 70 B&
Mlubesale 4 2 20 11
y SV 3 | I |
T Activily i L Usiratd G i ET] 97 |
Prepianey Pelinderite 3 K] 44 2
tdise tian sl 2 1 2 1
“Food during Fakia Foad ' 32 12 3 o=
pregnancy
e [stricied fosid | 4 2 fa
Tron supplementation | MNane 24 3 26 50
{Duration) [ sl 4 0 24 22
2 Vinenths 39 23 26 26
| = 15 Chver 5 months 28 23 4 2 Sl

eclampsia and anteparlwm haemarrhags
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The infant sex differential was consistent across the sites. Between 10% and 26%
of infants were born less than two years afier the birth of a previous infant, Such
short birth spacing is a risk factor for LBW. and up to a quarter of infants are
therefore at risk.

Levels ol antenatal care usage showed variation: half of women in Pokhara had
allencded more than four times during the index pregnancy. ‘This level of
altendance fell across the other sites, 10 a minimum of only 5% in Nepalgunj.
Interestingly, the percentage of women who liad had no antenatal care was more
consistent, varying between 9% and 17%. 1he NIFHIS found that 56% of women
received no antenatal care and that aboul 9% had [our or more visits 4 while the
NMIS Fifth Cycle found that 76% of women had no antenatal care and that 8%
had four or more visits ¥, g

Just over half of women were delivering their first baby. Comparing the figures as
above, both the NFHS and NMIS Fifth Cyele found that half of women had not
had any tetanus toxoid during the pregnancy. The current figures suggest that in
the sample groups, 80-90% had received at least one dose.

Less than 10% of women experienced major complications of pregnancy, and
between 10% and 20% experienced moderate or severe blood loss in the perinatal
period, Physical activity during pregnancy was maintained by the vast majority of
women in Biratnagar and Nepalgunj, but there was evidence ol a greater tendency
to reduce activity in both Kathmandu and Pokhara, Likewise. a third of women in
Kathmandu said that they took extra food during prepnancy; this was nol echoed
by women from the other sites.

Between a quarter and a half of all women did nol take iron supplements during
the pregnancy, and around a quarter took them for longer than three months.

The most noticeable feature of this and the other distributions is the clustering of
higher uptake of health services and lower risk behaviours in centres such as
Kathmandu and Pokhara compared with the less urbanised picture in Nepalgunj.

3.1.4  Factors related to demography and nutrition

The findings are summarised in Tables 3.4 and 3.5. The economic. social and
cultural situations within which women live are relleeted in nutritional status.
Nutrition has short and long term effects on anthropometric indicators, and
transgenerational effects on the infant both before and afier birth,
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leighl in
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5% )

Mean madernal |

Ble 3.4 - Maseline indings: demographic and nutritional factors i1)

Kathiunduy | Birainagar " Pokhara MNepalgunj
199 516 488 71
B EER TRt e | {56 - 52,340 (4839 - 4938 (A% - 4511
% 1 B F T o U R 1322 ) TTis2d
P (13285 - 504 | LA — 151.55) (L5170 - 152.640) R T R
B T B T TR Ta5 "
LI ) (I35 = 1060 W (O (TR ) (A0 BTh

Mothers' weicht wad height were normally distributed in the swmples and are

sumrmarised s

Cean vilues, Women’s weights sere significamly dilferent

between (e fonr sitcs o peicral, mean predelivery weight wis around 30 kg,

”l.l'\-"ru.fk{!l', Wwaaten il
rellect hoger

copalgang lusd amean weight ol 4 Ly Height tends o
i ntoion, mnd there was evidence of @ tendei s

Tor sweorien i

b taller in kb ab P33 e,
Wlaterinal Blood oo fobdn vatlued were ab ooy disdriliuted, aod again
mean devel of Uos eadl i Nepalgunj is sipnificantly lower thun i ther gronps,

The level of L od g
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(< 20 yrs)
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Anaemii
(Blood Hie
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45 kg

Important resulls aie
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CAdoleseant Pl

_Lf;'i_'.:iul'n;li Lzl

Maternal woii i

joathmandu | Biratuagar | Pokhara
'l.lj,-;.- “n u‘,u:‘
Al 16 18
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Pl gt _ — .
, AT T =i i
STET e [ e S R e

o Fodhimaoda bs lilowise agaificantdy Lisgher,

1

Flind

Nepalgunj
e

(==

summarised in Table 3.5, using cut-off points [ur clarity:

o  Conceplion al o young age is a well-known risk factor for LBW, and aboul
one {ilth ol wothors e the sample were leenagers
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e Height and weight are combined in body mass index (BMI: weight/square of

height). About 10% of women have a low BMI (almost 20% in Nepalgunj)

¢ Anacmia is a major problem. In the best case samples — Kathmandu and
Pokhara - 40% of women are anacmic around the time of delivery according
to WHO guidelines. In the worsi
e Using a cut-off point of T48 cin, 1023 o women are ol short stature

e Using a cut-off point of 45 kg, about one Gl of women are underweight

3.1.5 Summary of bascline findings

Mepalpun] — the figure reaches 80%

Tahle 3.6 summarises important findings for women in the four study cohorts,
Poor education, an agrarian lifestyle. poor nutrition, early conception, limited

birth spacing and low levels of antenatal care are all evident from the figures.

3.2 Birth weight and low birth weight:

Since there were differences between the numbers of infants enrolled at each site,
the data have been presented both in site-specilic form and after weighting to

generale composite estimates of mean birth weight and LBW prevalence.

The weighting was achieved with correction factors for each site derived to make
the site-specific figures comparable on a one-lo-one basis,

Table 3.6 - Key baseline findings for women in_the four cohorts

Findinps “Kathmandu | Biratnagar Pokhara
- (See previous for (%) (%) (%)
‘- definitions) i R
literacy among mothers 35 g e 12
| Rural residence | i 12 44
Fathers working in -~ | 25 T
agricullure = e e | :
Adolescent mothers 17 13 18 23
Mothers with low weight 15 TR 20 25
Mothers with short stature 13 23 20 12
Muothers with low BMI 9 5 13 18
Anaemic mothers i 58 40 80
[ First time maothers 53 55 = 54 53
Birth interval under 2 10 22 27 26
years :
Minimal antenatal care 27 AT 26 60

(0,1lor2 visits)

Low Birth Weight Prevalence Study in Four Ff-:';;-‘ri_:;l.\' of Nepal, 1999
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3.2.1

Birth weight was
there were differences between mean birth weights at the
iy the Pokhara cohort to a minimum of 2.68 kg in the
hied mean birth weight for the study overall was 2.77

maximum ol 2.84 kg
Biratnagar cohorl. The weig

Meun bivth weight

normally distributed in all the cohorts, Table 3.7 shows that
different sites, from a

k.
Table 3.7 - Mean hirth weiphts for the study cohorts
e Site Totul | Mean birth 05%, confidence | Interquartile range
Rt infants weight in kg | interval for mean : : Fi
E‘:II ik _.' --'-'.-_:.:'i- {Sd} ! Y o i L]
Kathmandu 228 2.83 (0.44) 2.82 - 2,85 2.5=3.1
| Biratnagar 453 ELEE (0.47) 2.63-272 1 25-3.0
Pokhara 04 284 (0.48) | 2.80 - 2.87 25-312 |
Nepalgunj _ 196 | 278 (0.49) 2.71 - 2.85 25-3.0
Weighted mean i i
'Table 3.8 - Prevalence of LBW for the study cohorts
3 LBW TTOLBW T 95% Clfor
Number | Prevalence (%) | prevalence (%) -
..... T I AR S
7 dag 34.7 30.28 -39.04
Pokhara : - 157 223 19.23 - 25.37
Nepalgunj _ .y 5l 26,0 19.88 —32.16
Weighted proportion ! 232 i

e —

The weighted mean birth weight of female infants was 2.71 kg, lower than the
mean birth weight for males at 2.81 kg. Similarly, the prevalence of LBW In
females was 26% and in males 20%,.

3.2.2

Low birth weight prevalence

The prevalence of low birth weight was 20% in Kathmandu, 22% in Pokhara,
26% in Nepalgunj and 35% in Biratnagar (Table 3.8). The overall weighted
prevalence was 27%.

Low Birth Weight Prevalence Study in Four Regions of Nepal, 1999
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Table 3.9 - Mean birth weights for fomale and male infants

Infant Mean birth sd Mean hirth weight |
sex weight Weiphted for site
Unweighted (kg) (k1)
JCI O I A 1 I
Mac il o2 BT IR g

LIBBW may be the result of preterm birth or intiauterine growth retardation leading
to LW at term (or a combination of bothy  Tabile 310 compares preterm LBW
with term LBW. Gestational age was caleuliled vsing the last menstrual period
technique.

Table .10 - Contribution of preterm and terin LBW to total LBW

e e el

Site ' Preterm LBW Term LRW Preterm Term
(n) (n) (7a)
kathmandu O i I Ba s
Riratnagar | 30 12 Ak Fi i A
Pokhara e R RS Ehy R
[ Nepalgunj ~— | 20 i i e
Weightedmean | 31 | ) ' 3169

Overall, about 70% of LBW infants were oo ol termn aml 30% were preterm,
3.2.3  Summary of key birth sweight findings

Box 3.1 presents the three major findings of the stedy o mean birth weight of 2.8
kg, a LBW prevalence of 27% and a pretermcterm ratio of 30;70

Box 3.1- Summary of lkey bivth weight Gndings

Mean birth weight overall 28 ke
LEBW prevalence overall 27 %
Preterm: Term LBW overall 3N% 70 %

— e e cmaa e
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3.3 Bivariate amlysis for risk factors:

3.3.1 Approach to ihe data

The bivariate analysis wis carmed out 43 follows. Potental risk factors lor 1.BW
were coded or recoded g bty viriables, with the adverse calepory playing (he
part of an exposure, los viid primiparily versus non-primiparity, or shor birth
interval versus a longer binth acival, This allowed computation of 1isk patios for
the relevant exposures, Lot the ouleome variable — LBW - and the basic datasel
were treated in severil wiys aller discussion during the interim workshop. The
workshop recommendations we qummarised in Annex D and the multiple
analyses are considered in Annex C. In general, manipulation of the outcome
variable and the dataset did not alter the implications of the results,

The results presented in this seetion derive from an analysis employing LBW as
the outcome variable within a datasel from which all values of exactly 2.5 kg had
heen dropped.

The relevant binary cxposure variables were defined on the basis of the findings
of the baseline analysis, as follows:

s Adolescent mother: Under 20 years old at the time
of interview
Minimal antenatal care: 0, 1 or 2 antenatal visits
Low maternal body mass index: BMI less than 18.5
Maternal anacmiu; Predelivery blood haemoglobin less than
11g/d]
e Maternal illiteracy: 1iteracy and no schooling
s Shorter birth interval: Birth interval less than 2 years
e Low maternal weight: Weight less than 45 kg.

Low maternal height: Height less than 143 cnt.

332 Resulls of the bivariate analysis

Table 3.11 summarises the important results. Only risk ratios (RR) whose 95%
confidence intervals do not include unity have been laken as significant.

The exposures are presenied i descending order of the magnitude of their effects,
the greatest effect (RR 2.27) being that of low maternal weight and the least effect
(RR 1.21) being that ol milernal anaemia.
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The findings suggest that either underweipht women (RR 2.2) or women who
have previously delivered a preterm infant (1212 2.1} are (wice as likely to have a
LBW infant as those who have not. Maternal stunting (RR 1.7) is a significant
risk factor, as is the composite finding of low BMI (RR 1.8). Nutritional
deficiency is similarly reflected in the higher risk for anaemic mothers (RR 1.2),
Birth spacing of under two years increases the risk of LBW by 50% (RR 1.5).
Adolescent mothers (RR 1.4) and women delivering their first babies are at higher
risk (RR 1.43). A rural lifestyle (RR 1.3) and agricultural work (RR1.4) increase
the risk of LBW by some 30-40%, as does the lack of edueation (RR1.3) that
often accompanies them. Finally, a relative Tl of antenatal care increases the

risk of LBW by 30% (RR 1.3).

Although the association between infant sex and LIZW has been mentioned above,
it has been omitted from the present summary because it has little relevance to
policy. The same can be smd for gestational duration,

The relation between ethnic group and L.BW prevalence is summarised in Table
3.12. The table presents LBW prevalence by site for each of the eight ethnic
group categories used in the questionnaire, Cells containing less than five data
points have been left empty in order to minimise inaccurate implications,

Table 3.11 - Bivariate analysis: risk ratios (RR) for binary exposures with respect to
LBW as the outcome variable

‘Exposure. |0 OTTTRRIFLBW 95% mnﬁdnﬁm iﬂtqi-:fﬂ?i]
o R L A fur RRE e
I.uw malcrlml wcrghl 2.22 t.‘}l—lﬁ?

Previous preterm infant 213 1.31-3.46

Low maternal body mass | T T T 2

index
“Low maternal height 172 ; i 146-2.01
“Shorter birth interval i 1.54 ~ 1.16-2.04
~Agricultural paternal e SRR T 1.25-1.60
occupation

Primiparity ) TR s 1.23-1.66
Adolescent mother 1.38 .17-1.64

Minimal antenatal care = 3  1.16-1.55

Rural residence il = - L14-1.52

Maternal lliteracy i.30 T 1L12-1.50

Maternal anaemia 1.21 T 1.02-1.42

Law Birth Weight Prevalence Study in Four .Rf;;:i;.ur;"rhf Nepal, 1999 20



Table 3.12 - Relalion helween ethnic #roup and LBW prevalence

o site, | ; Prevalence of LBW for difierent groups (%o)

r Brahmin Chhetei [Newar |Magar | Rai Gurung Tamang | Other

Limbu

Kothmandu | 23 | 24 | 18 I 12 b A .
Ditatnagor | 28 | 250 | .. | o L - S it
Nepalgunj | 20 S T ; . . : 30
Pokhara | 35 | 26 10 15 ; 12 : PE

The dilferences are signiticant when birth weight is subjected to analysis of
variance (one-way ANOVA), and also when LBW prevalence is compared using
confidence interval methods lor contingency tables. The most notable finding is
the higher prevalence of LBW in Brahmin and Chhetri groups. This may,
however, reflect sociocconmuic status rather than any inherent risk in ethnicity
itself.

3.4  Multivariate aunalysis for risk factors:
3.4.1 Approach fo the data

This section examines the determinants of LBW through logistic regression
modelling. The results from the foregoing bivariate model describe gross cffects,
while the results in the multivariate models describe net effects alter controlling
for the effects of other variables,

Only the exposures that were significant on bivariate analysis were considered
candidates for multivarjatc models. A variable coding for site was introduced into
all levels of analysis to account for differences between the cohorts.

Potential risk factors were divided into three groups:

3.4.2 Group 1 - Variables reflecting lifestyle and education

o Rural residenve

e Paternal agriculiural employment
e Maternal illitcracy

s [thnic group

The first step was to carry oul a logistic regression within this group. The results
are presented in Table 3.13.
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Odds ratios less than unity imply a diminution of risk as the values of the variable
increase. The result of the multiple regression is an attenuation of the effects of
some exposures at the expense of others.

Table 3.13 - Multiple logistic repression resulis for the elfects of Group 1 exposures
on LBW prevalence

[ o

Exposure Odds ratin | Pvalue | 95% conlidence

' infervﬁfjlf"' ;

by e = Y i i d -.;!I-'Eiul-;:?--cn'!'ﬁ-ﬂ
Rural residence 1.34 .002 1.11 —1.61
Paternal agriculiural work | 1.49 - 0.000 121182
Maternal illiteracy |  1.22 0.055 | 0.99-151
Ethnic group .89 ~0.005 [ 0.82-0.96
Site variable R BT 1.10-1.36

The implication is that the effects of such expbsures seen in the bivariate analysis
could be explained by confounding by other exposures. In this analysis, the effect
of maternal illiteracy on LBW prevalence seems to be explained to some degree
by other exposures. This grouping is, however, only one of several possible
groupings of these exposures. If the process is repeated for all possible groupings
of the exposures of Group 1, it is possible to describe the statistical effects of each
exposure on every other, both singly and in proups.

This process permits the rough construction of a sequential path of exposures in
terms of their degrees of mutual confounding. Such a path is presented in Figure
Ll

5

Figure 3.1 - A pathway to LBW based on multiple regression within Group 1

Rural residence

[ LBW

Ethnic group |_| Study site

Paternal
agricultural work Bd

Maternal illitcracy I
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The nature of the path is such that the effects of ethnic group are al least partly
explained by those of other socio-cconomic factors such as place of residence and
agricultural employment. The most robust association is that belween paternal
agricultural employment and LBW.

The procedure was repeated for exposures within the other two groups:

3.4.3 Group 2 - Variables reflecting pregnancy and healtheare
faclors

Adolescent motherhood

]

o Primiparily

e Shorl birth interval

e Previous preterm delivery
s  Minimal antenalal care

Table 3.14 - Muliiple logistic regression results for the cffects of Group 2 exposures
on LBW prevalenee

[ Exposure ~ Odds ratio T Pyalue 95% confidence

interval
Adolescent motherhowl | 161 0.175 0.81-320 |
Primiparity 088 ~ 0877 0./18-422
“Short birth inferval .58 VL T IO 1 L
[ Previous preterm delivery | 2.93 ~ 0.013 =6 |
“Minimal antenatal care | 109 0595 0.80—-1.47
“Site variable  + 1T 0.240 — 0.93-131

Table 3.14 shows that — within Group 2 as a whole — only short birth interval and
previous prefenn delivery  retain significance at the 5% level. However,
regressions peclormed with less than the total number of exposures in the group
reveal a chain of inlluence shown in Figure 3.2. The risks of adolescent
pregnancy are Lo suine degree explained by primiparity. Previous preterm delivery
emerges as an independent risk factor for LBW. The basis for the path description
(Figure 3.2) is statistical, and there are ocecasions when il seems difficull to relate
the statistical oulputs o practical situations.

For example, it is not casy to draw a link between antenatal care and short birth
interval. The most robust associations are between LBW and short birth interval
and previous pretenn delivery,
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Figure 3.2 - A pathway {o LB bacod go miultiple regression within Group 2

Minimnl Anicaning
rljlr|'

Maternal Primiparity Short hirth [ b
Adolescenc Interval
@ — LBW
l:l'l“'"l.'iI]lIIH B
Peelerm

3.4.4 Group 3 - Variables reflecting nutrition

Maternal weight
¢ Matemal height
= Maternal anaemia

BMI was omitted from the model since the introduction of a term that is closely
associated with other terms (in this case wei pht and height) can lead to confusion,
BMIL itself'is not as strongly associated with 1.BW as maternal weight.

Table 3.15 - Multiple logistic regression results for the effects of Group 3

exposures on LEW prevalence

[Exposure . Odds ratio P value 95% confidence mteryal |
“Maternal weight LSS e 0.90 - 0.94
“Maternal height 1.00 - 0.803 ~ 0.98 - 1.02
Malternal anaemia | 106 | 05727 0.86 - 1.32
Site variable 143 0.000 D N P P

Table 3.15 illustrates the powerful effect of maternal weight on LBW prevalence.
This effect is strong enough to act as a confounder for other nutritional variables
such as height and anaemia, and to eliminate their significance in a combined
model. Systematic analysis of the mutual confounding within Group 3 produces
the path to LBW shown in Figure 3.3, Maternal weight explains the effects of
maternal height, which in turn explains the elfects of anaemia,
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¢ repression within Group 3

Tigure 3.3 - A pathwary 1o LBW based on multip

i s

Maternal Maternal
Anacmia Stunting

Low Maternal LBW
Weight

3.4.5 Synihesis of prouped analysis

The next stage of the analysis involves the generation of several multiple logistic
regression models in order to test the effects of combining Groups 1,2 and 3. It s,
however, suflicient to leave the analysis at the present point. The introduction of
many variables into a model makes interpretation difficult, and exposures that
appear non-signilicant - one model may become significant when other terms are
added.

Table 3.16 presents the resulls of a multiple regression involving only terms that
were significant in the st stage models,

Aithough the model is one of many possible, it illustrates the robust nature of the
association of LBW with four exposurcs paternal agricultural occupation, shor
birth interval, previous preterm delivery and maternal weight. The significance of
these four exposures is preserved across several models, models through which a
composite path diagram was derived (Figure 3.4). The existence ol the three
major pathways is he result of the original groupings. However, they arc
conceptually rational il combination of the exposures across groups was not

helpful in develgping an understandable picture.

Table 3.16 - Multiple Inuj._q_li_f-._;_l_:irressinn results for the effects of combingd exposures
shown to he strongly associated with LBW prevalencein Groups 1,2 and 3

|_" - Exposure Odds ratio Pvalue | 95% _cmllﬂd;t,r_u.:u i_u_ti_:rval
CRural residenee 0.82 0.207 0.60 — 1.1}
“Paternal apriculium ! work e 0003 - 117 —2.18

Ethnic groap L 0.78 - 1.01

Short birth interval 166 0.007 1.15-2.39
Trmiuh-[hrdmm delivery = N e o i e e

?-flz'nr:rnﬁl weialil —— 062 | 0.000 - (.90 - 0.95 o
Site variable 143 0.056 ' .00~ 1.42
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4.  Discussion:

4.1 Baseline findings:
These have been summarised in Table 1 6

A high degree of deprivation is evident in peneral. and this degree varies across
the cohorts.

Although only 12% of mothers in the Pokhara cohort were illiterate (a finding
commendable in itself), illiteracy levels reached almost 50% in Nepalgunj. This is
not simply a function of geographical isolation, since 44% of households in the
Pokhara cohort were classified as rural compared to 62% in the Nepalgunj cohort,

Communication between rural areas also tends to be better in the Terai bell, so
that rural life in Banke does not necessarily equate with wural life in Kaski,
Further evidence that urbanisation does not necessari ly bring with it literacy is
furnished by the fact that the lowest level of rural residence — 34% in the
Kathmandu cohort — is associated with the second highest level of illiteracy
(35%).

Primiparity is consistent across the cohorts at around half of all mothers attending
for delivery. However, the numbers of adolescent women in the cohorts ranpe
from 16% in Pokhara to 23% in Nepalpuni. Maternal nutrition appears to be
another key issue: with the exception of the Pokhara cohort, a quarter of mothers
were underweight at the time of delivery and between 40% and 80% were
anacmic. These ligures — particularly the latler — are intimidatingly high. It is
interesting to note the variation in figures for birth spacing,

Although about a quarter of infants were born after an interval of less than two
years, the figure for the Kathmandu cohort (10%) is much lower than that for the
others. The rate of 27% in the Pokhara cohorl, for example, raises questions about
the connection between birth spacing and other health indices. The Pokhara
cohort appear less deprived by many other indices, but this rclatively better status
is not paralleled by longer birth spacing. The influence that family planning
programmes have on the figures is a matter [or discussion.

A quarter of women from-Kathmandu and Pokhara have cither no antenatal care
or one or two visits. This rises to 40% in Biratnagar and 60% in Nepalgunj. The
current recommendation for four visits is clearly far from being met, Antenatal
visits represent a window of opportunity for education, screening and treatment,
and this opportunity is not available for a larpe propartion of women. The fact
that the study took place in an urban sctting is sobering, The low levels of
antenalal care seen in the cohorts are likely to be still lower in other areas.

=T —_——— -
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Ficure 3.4 - Summar

of nathways to LBW based on
regression

multiple logistic
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The box below summarises high-risk attributes of an archetypal woman based on
the findings. Elements of the archetype probably exist in every woman involved
in the study, but the composite creates a powerful mental image.

e b e

She is a young woman who cannot read and write,
Her family fives an agravian Iife in o vovol setiing, As a result of lifelong
nndernutrition, she is stunted, Underweinhie ool anaemic She fras leer first
baby in her teenage vears. She receivey (ittle or no antenatal care and
conceives fier eleildven o viert infervals

4.2 Birth weight findings:

With a mean birth weight of 2.8 kg and an overall LBW prevalence of 27%, the
lindings suggest that LBW in Nepal is a sctious problem. The World Summit for
Children adopted the goal of reducing LIVW prevalence to less than 10% and the
WHO suggests that public health action shoulil be initiated i it is in excess of
15%. The question (to which this discussion will refurn) remains as to what sort
of action would be most helpful.

The findings ol the study accord well with those of oiher Nepnlese studies, which
are sammarised in Table 4.1,

Lower rales in some studies may be explamed by site seleetion (Tribhuvan
Umiversity Teaching Hospital, for example), and by assessment based on maternal
recall. Indeed. the NIFHS assumes to some evient that its figures represent an
wnderestimate. Tt may be appropriate to ot the national estimation of LBW
prevalence at around 30%, since the order of magnitude is high enough to make
tackling it a priority.

The contribution of preterm birth to LW — ot 30% - necords with expectation,
70% of LBW infants were born at term, which implies that the greater part of
LBW depends on intrauterine growth retadation (IUGR). This dominance has led
to an emphasis on IUGR in discussions of 1 BW worldwide. The first issue is that
interventions are likely to have a greater overall effeet if they address the larger
group of LBW infants,
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‘Table 4.1 - Assessments of LBW prevalence in Nepal

Tnvestigator Year Site n LBW Mean birth |
prevalence weight
(%) (k) (o) |
jo L
NITS* 48 1996 | AllNepal | 4375 25 | Estimalc based on
mothers’ recall of
infant size .
NMIS* 50 1998 | Al Nepal 17243 19 Estimale based on
mothers’ recall of
infant size
Dalialins 1989 | Tribhuvan | 1000 200 | 291 (0.50)
' Lniversity
Feaching
Ay |i_u,~.|:'Llu1 | )
Manandhar 32 1997 | Maternity 578 3z 2.71 male
Haspital, 2.66 lemale
Kathmandu
WHO/SEARO 53 | 1990 Chitwan 2284 14 2,78 (0.41)
istrict
CWHOSEARO 33 | 1990 | Materity | 3096 27 2,78 (0147)
Flospital,
Kathmandu [ :
Present study 1999 | Multicentre | 3636 7 .85 (0.47) male
| 2.77 (0.44) female

* MEHS: Mepal Fanuly Hlealil Suvey 1N
* NMIS: Mepal Multiple idicaor Surveillance Fifth Cycle 1998

The second issue i that of he effects of IUGR on health in later life. It appears
that TUGR predisposes 1o illnesses such as myocardial infarction, diabetes and
stroke, and it is probable that the burden of these illnesses is now being lelt by
populations in the developimg world, However, such longer term morbidity and
mortality should noc te ailowed to divert attention from the primary issue, which
remains the high rate of carly infantile mortality in countries such as Nepal.

4.3 Analysis ol rvisk Lactors for LBW:

4.3.1

Bivaviale aualysis

The findings of the study underline the complexity of risk factor analysis with

respect to LBW,

Low Birth Weigli Prevalence Sty in Four Regions of Nepal, 1999
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LBW represents a point on a transgencrational cycle of poverty, undernutrition
and inadequate healthcare, and as such is subject to many influences. Some of
these influences are summarised in Figure 4. 1.

Each of the factors presented in the figure may appear as significant on bivariate
analysis. This is because each factor is associaied with all the others, but there
may be mutual confouncing. The factors that were found to be important in the
study were — in order of degree of relative risk - maternal underweight, the birth
of a previous preterm infant, maternal stunting and low BMI, a short birth
interval, paternal employment in agriculture, primiparity, adolescent motherhood,
deficiencics in antenatal care, rural residence, maternal illiteracy and anaemia
during late pregnancy. It appears that the strongest effect of these factors is
mediated at least partly through low maternal weight.

There are other potential risk factors that did not emerge as significant within the
study. The reason for this was either that they were not part of the ambit of
enquiry of the study (skinfold thickness is an example) or that their levels within
the study population were not sufficient to achieve statistical significance within
the sample frame. An good example of this is malaria. In many populations,
malarial infection is common and emerges as a major risk factor for LBW.

This illustrates the concept of population attributable risk (or aetiological
fraction): a risk factor may be significant, but ils effects may not be important on
a population basis. Conversely, a factor may have marginal effects on LBW but
be so widespread in a population that a small effect has a large inipact. Within the
study, smoking and alcohol use, previous stillbirth and neonatal death,
consumption of iron supplements during pregnancy, rest in the third trimester and
dietary alterations during pregnancy did not emerge as key risk factors for LBW.
Some of these — such as smoking — are known risk factors for LBW, but the
nature of the sample was such that their population attributable risks were low.
This is an important point, because it would be unwise to omil antismoking
interventions from a package of healthcare on the basis of the present statistics,

Likewise, there is evidence that rest during pregnancy and inereased food intake
can improve birth weight, but these entities are difficult to quantify without
accurate measures of energy intake and expenditure.

Fach of the documented risk facters represents a potential point of intervention.
For example, efforts to improve women’s weight could be directed through
general education, health education and nutrition education, treatment of
infections, improvement in economic status, nutrient supplementation, reduction
of workload during pregnancy, improved family planning and an increase in the
age at first conception.
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Figure 4.1 - The wide range of environmental risk factors for LBW
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4.3.2 Mullivariate analysis

Before discussing the results of the multivariate component of the analysis,
several points need to be made about the analysis itself” In studies of this nature,
there are two possible reasons for performing multiple regression, The first is in
order to generate a predictive model, For example, the aim might be to generale a
statistical model thit could predict the prevalence of LBW from a series ol risk
factors entered into an equation. Such modelling has not, unfortunately, been of
greal use in the arca ol LBW. |

The main reason for this is that LBW is (by definition) common in the
populations in which il is an important public health issue: many LBW infants are
born to mothers who have been subject to none, or only some, of the risk factors
that have been docunmented,

Put simply, the best 1epression models in the literature can predict only 30% of
LBW in a populativn. Lhis predietive power - or explanation — is represented by a
variable termed “adjusted 1R, The adjusted R? for the present study in the most
predictive model is 1%, The best combination of risk factors (in this case
including infant sex and pestational age) does not explain about 90% of LBW in
the study. The mullivariate analysis was not, therefore, performed lo generate
predictive models,
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The second reason for performing multiple regression is to derive an idea of how
risk factors relate to one another. Since the purpose of the study was both to
document and (o suggest interventions, and since the risk fuctors for LBW are
interrelated, the aim was o narrow (he lield for potential interventions. The

chosen interventions would then have (he prentest possible effect on levels of
LIVW,

A summary of the pathways to LW that crome Gom the repression analysis has
been presented in the Results section. T most strongly associated factors were
malternal underweipht, paternal agricultin . miplovment, short birth spacing and
the birth of a previous preterm infant. Since emploviment and previous events are
difficult to address, the two areas in whicli intervention might be expected to lead
1o benefit are maternal underweight and <hort birth spacing. Possible interventions
include education, nutritional support and family planning. However, this is not to
suggest that risk factors that have less statistical association in the analysis should
be ignored. The analytical process provides o framework that helps to focus
potential intervention, but does not stand outside an approach based on the
interrelation between factors. For example, although maternal illiteracy appears to
be confounded by other factors, an approach based on general female education
would not only have effects on literacy rates, but alse on nutritional status,
cconomic factors, family planning, ape al first pregnancy and uptake of
micronutrient supplements (see Recommendations). Many studies have failed to
take the step from risk factor analysis to advocacy. There are, however, notable
exceptions from India 31 and from Argenting 55, particularly where attempls have
been made to draw up lists of risk factors for screening of pregnant women.

4.4  Comparison with other studies:

The findings with respect to risk factors for [BW generally agree with those of
investigators worldwide. There is a rough dichotomy between studies from
industrialised and studies from developing countrics. Although a risk factor in one
setting is also a risk factor in others, there are differences in the prevalence of
risks between richer and poorer countries,

For example, the distribution of both smoking and other risk factors means that, in
general, the population attributable risk for smoking is higher in industrialised
than in developing countries,

This is also because other risk factors such as malnutrition are far less prevalent in
the industrialised world, and because the actual levels of LBW are much lower,

Table 4.2 summarises risk factors for LBW from a range of studies and compares
them with those of the present study. The developing country risk factors are
based on studies from Africa and Latin America 35-60,
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They also include factors described with data from South Asian populations. 3! 6l-

68 The industrinlised country risk lactors are based on studies from Europe and

the USA 57 6973 Some studies have addressed the differential risk factors for

IUGR and preterm birth separately, although these tend to have been performed in
the USA 772,

The findings in the table ccho those of the present siudy. lactors such as water
supply are intimately elated 1o many of the factors thal have already been
discussed. Interestingly, adolescent motherhood has tended to be significant in
bivariate analyses, but olten loses significance in multivariate analyses because of
confounding by parity, as scen in the present study. The same holds for maternal
haemoglobin levels or ameinia, The discussion of ethnic group is exemplified by
work from the LISA: it is generally felt that ethnicity itself is not a risk factor for
LBW, but that there is cesidunl confounding by socioeconomic factors T,

This is not the whole slory, however, as ethnicity may also be associated with
protective cultural practices 73 76, The role of consanguinity relects its higher
prevalence in certain sociclics compared to others.

n

Conclusions:

1. LBW prevalence in Mepal is high, Although it is nol as high as in some
estimates from countries such as Bangladesh and India, the cohorts were
hospital-based, and it scems likely that prevalence would be higher in more
‘solated rural setlings. LBW levels are likely to be at least 27% in most arcas
of the country, and this is far higher than the figure of 15% suggested as a
trigger for public health intervention.

2. LBW prevalence is higher in some areas than in others, with particularly high
levels in Biratiagar (34%) and Nepalgunj (26%).

3. The contribution of IUGR to LBW (70% of LBW was referable to term small
for gestational age) 15 comparable with that of other developing countries,
and far excecds e contribution of preterm birth, A greater proportion of
preterm inlants will dic, but IUGR may bring with it a larger burden in terms
of later morbidity and mortality.

4 Risk factors lor 1L13W in Nepal are comparable with those from other
published  accotuls worldwide. These factors cluster around, and are
intimately related to, poverly and the status of women; malnutrition, lack of
education, isolation from health service provision and usage and lack of
control over conception. The findings are not surprising, but underline the
importance ol interventions based on social development, poverty alleviation,
education and healtheare services.
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Table 4.2 - Summary of risk factors for 1

analyses in a number

[ RisK facors

W derived from multivariate
of studies worldwide

o .ﬂlu_tlfcs'f_'mn'i__».
. industrinlised

| colntries:

Studies from
developing countries

Mutrition

— Lower maternal
weight

— Poor weight gain in
pregnancy

= Lower maternal
height

— Lower matermnal
weiphl

= Poor weight gain in
pregnancy

— Lower maternal
height

- Low skinlalde
thickness

- Anaemin

- Lower maternal w:igh
~ Lower maternal height
- Anaemin

Social status

~ Ethnicity
~ Lack of maternal

— Ethnicity

= Lack ol matemal
education

- Lower socio-
economic stalus

= Inadequate water

= Young maternal age
= Smoking or (nhaceo
chewing

~ Primiparity

- Previous 1,3W infiant
— Short birlth interval

= Mroblematic obstelric

and education
behaviour
- Lower
socioeconomic supply
= Low level of
income
— Smaoking
= Drug nse
= ~ Primiparity
~ Previous LBW
Pregnancy infant
and = Problematic
healtheare

obstetric history
- Low levels of
antenatal care

-~ Yaginal bleeding
during pregnancy

history

— Low levels of
antenatal eare

— Ilness during
pregnancy

= Malawria during
pregimncey

= Consangninity 70

- Ethnicity
— Hiiteracy Rural/ agricultural
work

—Young maternal age

= Previous preterm infant
— Short hirth interval

— Low levels of antenatal care
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6. Recommendations:

" e e R e e R

6.1 Preparing fo. and dealing with the consequences of
LBW:

6.1.1 Antenatal care: increased provision of services and efforts
(o increase user demand and uptake

The study identifies i range of risk factors for LI3W that present logistic problems
for screening. In many situations in Nepal, the majority of women will give birth
in a high-risk siluation: poverly, illiteracy and undernutrition are common. This
makes risk-fuctor sereening difficult, since it is likely that the number of women
at risk will exceed the practical limits of intervention. Secondly, it has been
pointed out that sereening on the basis of known factors will fail to predict a large
proportion ol LW, Ihirdly, only the minority of women attend for anienatal
care, and therefore only o minorily of women will be available for screening.

A more pragmalic recommendation is to approach the problem in a general sense
through antenalal care itself. With the assumplion that a “homogeneity ol
deprivation” exisls in many areas, (he study team recommends an emphasis on
inereasing provision and uptake of antenatal care services. This will bring with it
opportunitics to addiess health and nutrition education, to provide micronutrient
supplements, o discuss issues around birth and the nconatal period and to
improve the standing ol women's health in Nepal, Antenatal care is also a key
forum for the Jisseoination of information and training on essential newborn
care, which would improve the prognosis for all babies, including those who arc
LBW.

6.2  Preventing LBW:

The documented risk factors may be divided into three groups:

L Risk factors about which little can be done: ethnic group, place of residence,

paternal work, primiparily, previous preterm birth.

Risk factors which would be difficult to address in the short term, but which

would be amenible to change over a longer period: stunting.

1 Risk actors which would be amenable to change in the short term: illiteracy,
adolescent progianey, lack of antenatal care, maternal underweight, anaemia
and short birth mterval.

[

The third group forms (the basis of the following recommendations.
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6.3

6.2.1 Non-health processes

Education. General education Tor pods and women will have an effect on
many risk factors. It will have primary effeets on literacy and secondary
effects on ape of marmage and [(irst conception. nutritional status and health
sccking behaviour.

6.2.2 Health processes

Health education, Specific health education will have effects on family
planning, uptake ol antenatal care, cssential newborn care, health seeking
behaviour when problems arisé for mother or infant and nutritional status,
Antenatal care. Provision of good qualily, anicnatal care will have effects on
early identification of potential problems, health education and subseguent
uptake of services.

Family planning. The availability of advice and support will have effects on
age at conceplion and on birth spacing.

Recommendations for further research:

6.3.1 Health services research

What are the effects of different approaches to improve knowledge, attitudes
and practice with respect to health?

Heow ean family planning information, seevice and uplake be improved?
How can provision, quality and uptake of antenatal care be improved?

How can essential newborn care practices develop at the community level?

6.3.2 Nutritional research

What mcans exist to improve the nutritional stalus of women in resource poor
environments"

How and at what points in life can we help women to attain their nutritional
health potential?

What 1s the placc of macronutrient snpplementation’?

What is the place of micronutrient supplementation’?

Loaw Birth Weiglt Previdence Siudy i Fowr Repions of D cprad, F999 16
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Annex C - Deltails of the analysis:

C.1 Birth weight distribution

The analysis was designed lo address two features of the data that periodically
arise in similar studies, First, an understandable lack of sophistication in the
measurement technology resulted in the recording of birth weight to one decimal
place. Because the cut-oll point for LBW is 2500 g, a question arises as to the
treatment of recorded values of 2.5 kg, For LBW prevalence, this was managed
by categorising half of the infants with recorded birth weights of 2.5 kg as LBW
and half’ as non-LBW. The split was non-random, but justifiable since the
treatment was desipned to produce aggregate figures. For the bivariate and
multivariate analyses, the data were treated differently.

The second lcature ol the data that required consideration was digit preference.
Figure xx illustrales the distribution of birth weight in each of the four cohorts.
All the distributions approximate to normal, but there is heaping of recorded birth
weights at multiples ol 0.5 kg, This is a common {inding which suggests a degree
of preference towards these multiples 96, Again, in terms of aggregate LBW
prevalence this does not affect the results: for LBW, and infant either weighs less
than or more than 2500,

Digit preference and the issuc of the eut-oft point also required consideration for
the bivariale and multivariate analysis. In this case, the data poaints were linked (a
particular infant has a particular combination of birth weight and maternal risk
factors) and o non random split at 2.5 kg would not have been acceplable. The
dataset was therefore (reated in several ways as recommended by the interim
workshop. First the analysis was performed on the full dataset. Second, it was
repeated onn o datuset lrom which all birth weight values of 2.5 kg had been
dropped, This provided a clear demareation on either side of the cut-off point for
LBW and removed the problem of ambiguous ascription to one category or the
other, The resulls ol this treatment are presented in Table C.1. from which 1t will
be elear that it Liad litle elleet on the appropriate inferences.
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Figure C.1 - Distribution of hirth weight in the four cohorts

Curved lines correspond 1o the normal distribution
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Table C.1 - Analysis of risk ratios for binary exposures with outcome
defined as LBW

s s L e Fall dataset Dataset withi
... Exposure | e s RS
T . RR  95% e o RRT T e T
ow maternal 1.95 1.72 -2.21] 2.22 1.91 - 2.57
weight
Previous preterm 159 W T A 1.31-3.46
infant
Low maternal BMI 1.78 L5y -207 1.84 1.53-2.22
Low maternal height | .51 SRR T Tl i) 1.46 - 2.01
Shorter birth interval TA2. 2=l 1.54 1.16 -2.04
Agricultural paternal 1.34 18- 151 1.45 1.25 - 1.69
accupation
Primiparity 136 B N N & 1.23 - 1.66
Adolescent mother 1.30 1132150 1.38 1.17 - 1.64
Minimal antenatal | 1.24 Li=rar 5 tas 1.16 - 1.55
care
Rural residence 1.28 | 114-1.44 1.32 1.14-1.52
Maternal Tliteracy 1.20 1.06 - 1.36 1.30 1.12-1.50
Maternal anaemia ' .19 104 - 136 | 121 1.02-1.42

The third treatment involved redefinition of the cut-off point for LBW on the
basis of the 10th centile for the whole sample. This level was below 2500 g, and
again served to define the LBW group unambiguously,
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The results of this treatment are presented in Table C.2. The only association that
moved from significance to non-significance appears to be previous preterm
delivery, this being o lunction of the drop in data points ant the relatively low
frequency of the exposure. The treatments of the datasel and outcome variable
appear to strenglhen the documented associations, and the second treatment
(datasel minus 2.5 kg) was seleeted {or presentation,

Table C.2 - Analysis of visk ratios for binary exposures with outcome defined as
birth weight less than or equal to 10th centile of all recorded weights

W " Full dataset “Datasct without 2,5 kg infants |
&L Exposure e [ e T TRy
Y RR  95% ci TR e | i i

Low matemal weight 245 2.00-3.00 2.65 | 2.17- 323

Previous preterm infant 1.95 0.94 - 4.02 2.12 1.05-4.28
“Low maternal BML T 1.51 123 -2.1] 1,73 1.33 - 2.26

Low maternal height | 2.04 1.65-2.52 2.06 1.67 - 2.54

Shorter birth interval 1.65 1.14-2.37 .67 1.16-2.40

Agricultural paternal | 1.63 1.34-2.00 1.65 1.36 - 2.02
aceupation ;

Primiparity 1.26 1.03 - 1.53 1.33 09— 1.62
[ Adolescent mother T 141 T 152 | 122-191
Minimal antenatal care | 1.39 1.14 - 1.70 .43 1.17-1.74 |
“Rural residence. | 135 1.11 - 1.65 1.40 1.15- 1.70
Maternal Illiteracy =gs 1.10 - 1.65 1.38 1.13 - 1.68
‘Maternal anaemia | T S 1.05-1.64 | Vel | R L R _J

C.2 Multivariate analysis

Since the purpose ol this section of the analysis was not 1o estimate LBW levels
but to examine the determinants and differentials of LBW, the analysis was based
on unweighted data

There is some controversy about whether or not to weight data from a complex
data file, and i has been suppested that the use of unweighted models is
appropriste when diflerences between inclusion probabilities are a function of
known desipn variables such as stratum identifiers and size measures, and il these
design variables are included in the models 77.

In accordance with (his view, a variable was included in the logistic models to
describe the site of data collection so that differences between hospitals were
taken into account,
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Annex D - Proceedings of the interim workshop:

Multi-Hospital-Based Study of the Prevalence of and Factors associated with
Low Birth Weight in Nepal

MIRA-UNICEF
Report of workshop

Hotel Mountain
28th June 1999

Chairman: Dr Q) Al Nahi

Programime

Introduction D, DS, Manandhar
Methodology Dir. I".5. Shrestha
Sample size D, P13, Pant
Characteristics of sample [ 15, Malla

LBW results r. 13.5. Manandhar
Bivariate analysis dr. 1) Osrin
Multivariate analysis Py, 110, Pant

This workshop was organised to discuss issues arising from the study and to
present the results in first format to an interested group of commentators. The aim
was to generate discussion and develop idens [or further analysis and revision,

The meeting began with a presentation of the broad issues around LBW. LBW
prevalence in Nepalese samples had been documented as 20% at Tribhuvan
University Teaching Hospital by Dali ¢l al and 32% at the Maternity Hospital by
Manandhar el al in a later study. A WIO/SEARO mullicentre study had derived
figures of 14.3% for rural and 22.3% for urban samples,
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List of participants:

UNICEI Mr. 8. McNab
Dr, Q. Al-Nahi
Mr. E. Menkir
Dr. G. Regmi

NHRC Prof . S.M. Dali
IOM Dr. C.K. Gurung
['HI Dr. S. Thapa
Prasuti Griha Dr. D.S. Malla

Dr. K. Malla
SAMANTA Dr. G. Rana
CnPes, Tu Dr. P.D, Pant
Patan Hospital Dr .S. Malla
MIRA Dr. D.S. Manandhar

Prof. R. Adhikar
Prof. P.S. Shrestha
Dr. L. Shrestha
Dr. D. Osrin

Ms. PP.L. Shrestha

The current study had selected four major hospitals representing four of the hive
regions of Nepal, The design and exceution were outlined. Enrollment had been
time-bound over two months (Kartik - Mangsir 2035: mid-October — mid-
December 1998). Maternal height and weight had been recorded early in the post-
delivery periow, and Llood haemoglobin had been measured predelivery o
oplimise consislency ol liming. A HemoCue method was used al the Maternity
Hospital and Red Cross Blood Bank results at all other sites,

Sample size Tad been projected [rom an estimated LBW prevalence of 20%, bul
had been increased (o ensure adequate cell frequencies at the level of four
independent viaubies. L projected sample size of 2700 had been exceeded
within the time bowd reeruitment constraints. There was discussion about the
merits of this stratepy as apposed to the selting of individual enrollment targets al
cach site Lo cosuie viual weiphting between siles.

The sample chiaonslics were pn:ﬂunlr:;d and the above discussion deepened,
particularly in vicw ol the higher prevalence of anaemia in the Nepalguni sample.
The ethoie croup disiibution was presented for each site. The praportion of
Newars in he Maternity Hospital sample - higher than the proportion in the
community based on census data — had implications in terms ol the selectivity of
the sample and the use of hospitals for delivery.
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The birth weight results and derived 1BW prevalences were presented. The
prablem of heaping at multiples of 500g was discussed. Data collection was
identificd as the key problem for (he study. 1t was suggested that return wvisits
might be made to sites in order to generate correction factors for measurements by
simultaneous weighing by interviewers and supervisors, The potential benefits of
a clear, bilingual instruction manual were Inghlighted.

The results of bivariate analysis were presented and discussed in light of the
above.

Presentation of the multivariate analysis led 1o a discussion on the aims of such
analysis and its usefulness for guiding recommendations.

Specific plans arising from the workshop:

I. Weight the combined estimats to compensate for the dominance of the
Maternity Hospital sample in the analysis.

2. Calculate prevalences with the total number of infants registered as 2.5 kg
halved as previously.

3. Repeat the bivariate and mullivariate analyses in two other ways: first, by
dropping all infants registered as weighing 2.5 kg: second, by using a new
binary variable for outcome based on the top of the lowest quintile of weights
in the sample.

4. Consider collapsing the sample sites on the basis of mean birth weight. Since
ethnic group is a proxy for accultwation, avoid collapsing the categories if
possible.

5. Future work should limit the numbers of interviewers and mcorporate
stringent reliability testing, supervision and spot-checking,

6. Variables that Jacked precision, such as antenatal care, bleeding and exertion,
should receive deeper consideration al the design stage. Indicators of
socioeconomic status and cultural etors need consideration,

7. For mullivariate analysis, aim for parsimony and consider factors that would
be amenable to intervention. Consider dropping known associations such as
mfant sex and gestation from the model, and minimise the inclusion of
conflicting variables such as adolescence and parity, Replace BMI with
maternal weight, since it may have more influence on the basis df other
studies,

8. Consider dropping the data from Biralnapar. which are inconsistent with the
other sites. Alternatively, include a collapsed variable for site in the analysis.
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