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7. Abstract:

.Clinical marasmus is & major cause of death in rural
Bangladesh and its prevention is a priority. However,
intErventions.which can .be done’on a wide scale on all under 5
children are very few. Hence, it seems necessary to target
interventions on smaller groups of high risk children. Although
the association between poverty, lack of maternal education,
inadequate feeding practices.and severe malnutrition is well
documented, no&e of the studies done so far indicste whether
these associations are strong enough for targeting interventions.
In this protocol, it is proposed to invastiggte by a case control
appréach whether severe protein energy malnutritiéﬁ occurs in |
limited groups of children from easily identifiable high risk
households.

8. Réviews

a. Athical Review Committee:

b. Research Review Committee:

¢. Director, ICDDR,B:



SECTION II ~ RESEARCH PLAN
1. INTRODUCTION

A. Objective
This study plans to investigate to what extent severe
protein-enerdy malnutrition occurs in small numbers of children

from easily recognisable high risk households.

B. Bacﬁground
al Iim.:‘tatic:ms T un—targeted interventions

More than half of children deaths in the age group 6-36
months in.Matlab is associated with a low mid-upper arm
circumference (MUAC) (MUAC <= 110mm) (1). These children death
ccn bc attributed to marasmic since low midvcpper‘arm
circumference is characteristic of‘marasmus defined as a clinical
condition with severe muscle wasting (2). A nutrition
rehaﬁilitaticn unit (NRU) has been set up recently in Matlab to
treat the most severe‘cases but its capacity is limited and it
cannot accommodate more than 10 % of severely malnourished
children screened every month. Prevention of marasmus is
therefore a pricrity to have any noticeable impact on child
mortality (1). Community health workers (CHWs) visiting every
family bi-weekly in Matlab are instructed to dive messagcs of
health and nutrition ccucation whenever there is a young child in
the household. However, because of time consvraints, this
intervention is superficial and unlikely to”bervery effective.
More intensive support is limited by the size of the population

covered by Matlab MCH-FP services.



Clinical maraemus i® a rare svent in Matlab (1). The
majority of children grow satisfactorily and ara free frop major
complications. It seems therefore gppropriate to conoepntrate
one’s efforts on children whe are most at risk of becoming
severely melnourished (3). This requires however that these
children can sccurately be rsccgnigsd in tﬁe copmunity. Availlahle

evidence suggest that this approach is not straightforward.

b} Review af the literature

Many studies have shown that demographio, aocio-economie,
dietary and medical factors are significantly velated to the
child’s nutritional status or growth (4-37). Their main findings
are gummarised in Table 1 to 3. Bome gensral statementa can be

made from them:

1i#Hany Tactorz are known ta be azsociated mith malnutrition
With a few exceptions, all astudiss found an sssaolation
hetween socic-sconowic, demagraphio, meéical indicators and
mutritional status. It sesms reasonahle to attempt to uee
some of thewm to recognise ohildren at risk of severe

malnutrition.

hiRelation between risk facturs and prevalence of
malnutrition never adequately quanitivied |

‘Qne can recommend apeoifio preventive weasures in the
community only with ap understanding of the quantitative
effects of different faotors on malnutrition. Yet, the |

quantitative ampsots of the risk of severs malputrition has



-

not been adequately investigated in previous'étudies. None
of these clearly spells out the reiative and attributable
risks associated with different rigk factors, nor their

specificity and sensitivity. Some studies did calculate a
correlation coefficiant between socio-economic and
nutritional indices (25, 34, 37). All of them found a weak
association and explained less than 5% of the variance of
nutritional status by socio-economic indicators suggesting

that targeting based o& gsocio-economic indicstors may be

little effective.

cllack of multivariate analysis

" Most of the previous studies used bivariate analysis to

examine the relationship between these socio-economic
indicators and malnutrition. However, many of these risk
factors are closely relsted and it is likely that only few

of them would remain significantly related to nutritional

- status in a multivariate analysis.

d} Type of ;alnutrition and age not adequately taken into
account

Most authors uged definitions 6f malnutrition base& on
weight-for-age. This indicator tends to classify as
mainourished older children, usually stunted and not wasted,
with a lower risk of death compared with definitions based

On arm circumferenqg {(38). Yet, it seems likely that

-factors associated with malnutrition vary with age (25, 27)

and that the factors relate differently to wasting and



stunting (32, 3B), Rimk faotors aslected in pravious studies
with definitione based on weight for age may not be ralevant
for programs siming at reducing infant ar. ohild mortality

using arm circumference to deteot high riask ohildren.

Need Tor a new study

- To prevent clinical marasmLe by targeted interventions
several conditions must be fulfilled (3): )

a} one or a few sslected risk factors must be mensitive ie,
nust be present with a high frequenoy among malhaurished
hildren. _

b} these same factors must be specifio ise, they should ke
rare among healthy children.

¢} these factors should have a high attributahle risk.

d) these factors should be amenable to interventicns

Review of available literature does not give reliabls
indications on whether olinical marssmus is pre#antable ar not hy
~argeted interventions sinocs none of these questians have hean
adequately addressed. The proposed protocol aims at anewaring

\ .
these questions for rural Bangladesb.

¢. Rationale
- Treatment of seversly malnourished children is limited by

its cost and the capacity of treatment faoilities and is unlikely

“o have a major impact on ohild mortality.



~ Potential interventions to prevent malnutrition are
limited by the number of childfen under surveillsnce,.
- Interventions should be focused on a small number of high

risk children.

~ Adequacy of indicators to detect children with a high risk

of malnutrition has never.been assessed,

2. SPECIFIC AIMS
| To identify risk factors which could be used to target
#ravent1ve 1ntervent10ns on a small number of children w1th a

wlgh risk of becoming severely malnourished.

3. METHODS & PROCEDURES

This study will take place in the Matlab MCH-FP area. It
Will use a case.control approach (40} to determine risk factors
asgociated with eclinical marasmus. The study will last 18 months:
3 months for testing end improving the éuestionnaire and training
the field workers, 12 months of field work and 3 months for
analysis and report writing. During their training, the fields
workers will work in the Haélab Nutrition Rehabilitation Unit in
order to be able o advise families of malnourished children who

cannot be referred. Field part of the study will last 12 months

to eliminate any bias in the findings due to éeasonality.

Definition of cases and contraols

In Metlab MCH-~FP area, MUAC is measured regularly in all

s



children betwsen the ages §-8% wonths to selsct ohlldren who need
referral to the Hatlab Mutrition Rehabllitatlon Unit (NEU), MUAC
is measured monthly in childran with & MUAC found below 180 mm
and 3-monthly fovr thouse ahove that out-aff point. Approximstely
200 children (among tha 1§ 00O undav.gﬁr@aniag} are found every
month to have a WUAT lsse than 1i0mm. They will hs allgible to he
- selected as casen. Children with HUAC > 120mm will he the
controls. childran with an arp cirounfsrance hatween liDmm end
120mm (expected to raprasent approximetaly 8% of serssned
children) will not be inoludad in the study to aveid

"contamination" of cares and controls groups,

Selfection of casgs |

¥

Matlah MCH-FP ares ig dividad into 4 blooks {A ta B},
Communit& Health Workers (CHW) of saoh group havs & monthly
meeting whare they report to their supsrvigor tha number of
ﬁhlldren with & MUAC bslow 110mm t&ﬂy found during ths month.

To select the oasss, during thess meeltings, eaoh CHE will be
asked serially (ih & random order) te report to The fleld teanm
the registration number of ohildren with low &H&ﬁ‘un?%l there are

enocugh cases for & monbh of fisld work.

Selection of controls

For sach oase, 2 ocontrols will be ssleotad {#@a'@iang&ﬁicn
of sample aiéa}. To avoid cvarmatohing, tha pontrols will nob be
" taken in the zame viliage am the cases. 7o rsducs the éaat af the
study, the twe controlism will bse selectad in néarhy paras in tha_.'
same block as ths paaa. Thay will he matohed by age (+ or -~ 8



months} and gex since the sssnoiation of thess two tuatqvﬁ vith

low arm ciroumferance im already known and aan he quantifiad
outside this study.

To seleot the oontrols, a bari fram the same blook will ha
randomly seleoted and from the birth registers, the first two
children closest to that bari meating the mutbhiné oriteria will

be chosen,

Sample size

Formal o#laulation of pample sime in thin oase has litﬁla
meaning since a large variety of risk faotors will he
investigatad with different pravalences. It {8 hatter to estimate
the number of oases and contrels whioch can bhe gean durins“tha
field part of the pratoool and then to astimate the amallekt
detectable riek for different hypathagas of risk factar
prevalence in the controls (40). The results of .this caloulation
are presented in Table Iv.asaumina that hatwean 100 and 200 ocasas
- will be seen with 2 controls par oass. Leavels of deteotable riaks
" sugdest that this atudy will he on thes safe side to deteot risk
fae£ors already found in similar studims.

The numbsr af controle par case to ohocse depends an the
relative cort of finding obntrala comparead to oames (40}, In_this
study, once the field Qnrkar want ta a randemly aselaotad hari to
interview a first contral. there will ba little additianal aost

: in interviewing a second ane in a nearhy para.

Field procedure

After meleciing oamses and nnntrola; a femnle Haalth



Assistant (H4) will be sent to the corresponding villages. Aftaer
identifying the child under investigation, she will  9:;1ain the
aims of the study to the family and ank consent from the

ﬁopher (or guardian) for the intervisw. Then, she will measure
MUAC (to check whether tﬁa ochild ig rightly assigned to the case
or control group) and start the intsrview. All anmwsrs will be
recorded on precoded aheet; to facilitate data entry an ths
'domputer. At the and of the cases-interviews, she will proposs
referral to Matlab Nutrition Unit by ICDDR,B tranaport. If the
family refuses referral, the intsrviewer will glve ;utritinnal
and health advice for the recovery of the ohild.

The questionnaire to be used is pressnted in Annex 1. It was
designed to research the risk faotars already found in prayiaus
studies and a few additional whioch are thought relesvant by the
invgstigators.'The questions were adjusted to the B&nﬂiaﬁanh rural
situation but their relevance will he tented in the field at the
ﬁeginning of the protooocl. Part of the distary and morbidity
- history (ie diarrhoea point prevalence, age of introduotion of
solid food) will Be collected from the record book of the Chwe to
avoid bias in recording. Information abhout onntraonpgiva uss will
be collected in the same way Lo avoid sensitive questions from a
‘unknown field worker. All children and their households will he
identified by numbers to pressrve confidentiality. |

Statistical analysis

Preliminary statistioal analysis will bu done by standards
methods (41). Odds ratios will bs caloulated for sli diffaranp

16



risk factors for boﬁs and girls at different hge‘groups (42). If
there are no significant differences in the odds ratios between
these categories (after testing heterodeneity), then data will be
ppoled. Sensitivity, specifioity and attributable risk will bg
calculated for all the risk factors significantly related to
‘mﬁrasmus k43,44}. Relevance of these factors will then be tested

by logistic regression ({42},

4. SIGNIFICANCE

If the study shows theat a few easily recognisable factors
amenable to change are closely related to‘marasmus with a high
at@ributable risk, (for instance, late introduction of solid
food, chronic diarrhoes) this will indicate. pfiorities for
préventioﬂ. Qn the other hand, if it is found that marasmus
oécurs largely at random and that it is not possible to predict
it8 occcurrence, then this will mean that prevention of marasmus
by focuszed interventions ig not possible. Case finding and
treatment, however unsatisfactory, would become the priority.
Finally, it is éuite possible that the factors which most closely
related to the risgk of marasmﬁa will be outside the scope of
intervention of the health sector (for instance: family income,
maternal education). In this case, this protocol will give an
estimate of the maximum reduction (if any) of prevalence of

malnutrition which can be expected from health interventions.

11



TABLE I: Factors significently related to malnutrition in a
- pravious study.

a) Demodrephic

Maternal age L.i, Jo

Marital problems * . Jo

Father living outside home Ga _
Being a girl Li, Jo, Ba, Sv, Ph
Birth .order Ja, Li, Ni, Ga, Ph
No contraceptive use Ly

Family size Le, Li, Sv, Br
Next pregnancy within ! year Jo, Z=a

Caretaker Zi

b} Socio~economic

Mother’s education Le, Li, Ba, Fa, Br

Father’s education/ occupation e, Ba, Za, Br, Gu

House size/ type e, Li, Ja, Ga, Ba, Br
Family income/ land Le, Li, Ba, Sv, 2i, Gu, Br
Household possessions Le,.Li, Ga, Ba

¢) Medical History

History of prolonded diarrhoea Le, Ja, Ly, Jo
Eepeated illnesses Jo, Ph

Lack of immunisation L&

History of hospital admission Le, Li, Sv
Clinic distance /attendance Ja, Bv, Z1i
Malnutrition in a sibling Jo

d) Dietary and Nutrition History

Birth weight . Ja, Jo
Length of breast-feeding l.e, Li, Bv
Type of supplementary food Li

Age of introduction of solid foods Le, Li
Bottle feeding Le, Jo
Maternal weight . Za

a) Environmeﬁtal factors

Washing facilities Le

‘Fagces disposal Le, Ga
Water supply - Le: Ga, Br
'Type of ‘kitchen e

- Le: Lebanon (9) Ly: L:bya {21) Ja: Jamaica (31} Jo: Jordan (26)
Ga: Gambia (32) Ba: Bangladeszh (37) Za: Zambia (22 8V: Bt
Vineent (23} Zi: Zimbabwe (28) Br: Brazil (35) Gu: Guatemala (25}
Ph: Philippines (30) (reference number).

i2



TABLE 1I: Other factors likely to be related to malnutrition.
.a)} Demographic
. Twin
Orphan
Death of a sibling

b} Socio~economic

Materﬁal employment
Religion

¢} Medical History
" TB in the family
d) Dietary and Nutriticn History

Breast infection
Nipple malformation

e) Environmental factors .

Refuse disposal

13



TABLE I1la: QOdds ratios associated with different rick factors of

malnutrition in Libya (Ref. 21 Caiculated f t i '
original article). rom tables. Not in the

Indicator RR 85% CL
Diarrhoea > 1 month 6.7 2.6~17.1
Mother less than 186 years 6.1 1.6-22.8
Family size > 6 members 5.2 2.0-13. 4
Birth rank > 4 4.9 2.1-11.5
Mother illiterate _ 4.2 1.7-10. 4
Less than 4 rooms in.the house 2.8 i.2-8.8
Being a girl 3.5 1.5-8.0
No contraceptive use 2.7 1.1-6.3

TABLE IIIb: Qdds ratios assocliated with differeﬁt risk faotors
of malnutrition in Jordan {(Ref. 28 Calculated from tables. Not in
the original article}.

Indicator . ' RR g5% CL
Repeated diarrhoea ' 14.4 4.8-41.9
" Next pregnancy-within 8 yeér 12.3 4.1-36.5
Early bottle feeding | 10.9 4.9-24.4
M&lnuﬁrition in a sibling 8.8 4.0-18.8
Repsated illinesses 7.4 3.1-17.9
No breast-feeding 5.9 2.3-21.0
Marriage befdre_l? years 5.3 2.8-9.9
 Birth rank > 4 4.9 ' 2.1-11.5
‘Marital problem 4.8 1.5-14.4
Mother illiterafa 3.7 1.9-7.0
7 1.9-7.0

Being a girl . 3.

14



TABLE IV. Smallest detectable risk (power : 90%, 1s.val of
significance: 0.05%) given different sample sizes (values for
2 controls per cass).

Prevalence of Detectable risk

risk factor among .

controls (%) For 100 cases For 200 cases
10 2.03 1.84

20 1.84 1.62

30 1.83 1.54

40 1.79 1.51

50 | 1.80 1.51

o
n
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Annex 1

QUESTIONNAIRE
CHILD’S IDENTIFICATION
Case-Control Set No: X Control No:
Dété of examination / /
RID ! ' ' CID !
Date of Birth ___/___/ ‘ Birth Order:

Sex: Male (1) Female {(2) Twin (Y-N)
MUOAC !_____ ! Oedema: (Y-N)~

Guardian: Mother (1) Grand mother (2) Other (3}

MOTHER

RID ! ! Cip !

Yaear of birth :

g

Married (1) Divorced (2) Lives outside (3) Widowed (4) Dead (5)

Date of divorce / death / death of husband: / /

Never went to school (1) Went to school (2)

-

‘Grade passed ! ! ¥Years of religious education ! !

Number of living children: ! ! boys: ! ! Girls ! H

Number of other under 5 living children: Boys !__! Girls [__!

1st: Boy (1) Girl (2) DOB A
2nd: Boy (1) Girl (2) DOB ___ /. __/
3rd. Boy (1) Gixrl (2) DOB / /

Number of children who died before 5 years !__!
Pregnant: (YwN)L(*} Under contraceptive: (Y-N) (X}

Sick: {(Y-N) - If ves, disease:

(%) Take this information from record book ) family register
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FATHER
Lives in the household (1) Migrated (2) Dead (3)

Never went to school (1) Went to school (2}

QOcecupation: 1ist 2nd_
Grade passed !___ ! Years of religious education ! !

FAMILY STATUS

Number of pedple living in the house (with children): ! ___ !
(Exclude migrated, married members living outside)

Owns land (Y-N) If yes: number of decimals: ! H

Rents out land (Y-N) 1f ves: number of decimals: ! !

Cultivates land (Y-N) If ves: own land: number of decimals !__ !
rented land: number of decimals {___ !

Owng cows: (Y-N) Number:_ _ ..

Owns a boat (¥-Nj If yes: personal use (1) source of income (2)

Incoms per month from the boat ! !

Pond for fish culture {(Y-N)

1f ves: personal consunpbion (1) source of income (27}

Income per year from the pongd ! }

ek e e R WO P

Amount of food reserves in the house ‘ {(in mauds})

Household appliances: hurricene lamp (Y-N) wabtch (Y-N} faﬁ {Y-N}
radio (Y-N) electricity (Y-N) wooden bed (Y-N) quilt (Y-N)
fishing net (Y-N) plough (Y-N)
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ESTIMATION OF INCOME

‘Number of sarning members in the family: L.

Income per day Working days/week Income per month
1}
2)
3)
4)

X

Remittance: ! ! per month

Debts (Y-N} Amount ! :
Money in the bank (Y-N) Amount {__ 1

Tax paid last year {Y-N) Amount_i_ !
Muslim (1) Hindu (2)

ROUSE

mainly made of: Straw (1) Tin mixed (2) Tin (3)

[ P —

Size (measure): lsngth ' Pwidth f_ ! (in feet)

A E
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WATER AHD BANITATION

Tubewell: in the bari (1) in the para (2) No tubewell (3}
Distance (in feeb): 1___ . !

Drinking water: Tubewell (1) River (2) Pond (3) Canal (4)
Cooking water’ Tubewsll (1) River (2) Pand (3) Canal (4)
Latrines : No (1) Open pit (2) Closed pit (3) SBanitary (4)
Used by Women (1) Adult men (2) Children (3)

Washing hands: (mothsr)

Bsfore eating: Nevar (1) Sometimes (2) Alwaya (3)

After defecation: Rever (1) Sometimes {2} Alvaye (é)

Dane with: Water only (1) Mud + water (2) ash + water (2}
Boap + water{3)

DIETARY HISTCRY

Ever Breastfed (Y-N} Ever bottle~fad (Y-N)
Still breastfed (Y-H) Still bottlsﬁféd {(Y-N)
Eate suijl (Y-N) Eats adult type food (Y-N)
Month stopped breast feeding (%) ! !

s e

Month introduction of adult type food (¥} | !

P

Maternal MUAC ! ___ ¢

Size at birth: very swall (1) smsll (2) Medium (3) Larde (4)
Other marasmic children in the family (Y-N)

'Problems during breast-feeding: inverted/flat nipéle (Y-W)

Breast abscess (Y-N) Feeds during night > 3 months (Y-N)

(%) Take this information from record book
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MEDICAL HISTORY

Diarrhoea for more than 2 weeks: (Y-N)

If yes: Type of diarrhoea: Non bloody (1) bloody (2)

In the last 3 months: Number of episcdes: !___! (%)
Vﬂatery diarrhoea: !_;! Bloody diarrhoea !___| (%)
Number of respiratory infections !__! (%) '

Chronic cough (TB) in the house: Yes (1)} No {2)

{*) Check comsistency of this information with record book



CORBERT FURM (Verbal)

JCUDR,B is now conducting a8 survey on faotors determining
nutritional status of young childrsn. He would like to ask you
gome queetinns.about yourself, your ohild, vour family and your
'1iving conditions. The interview will last about 45 minutes. All

the information collected will be kept copfidential.

You are free to take part or not tc take part to this

interview. If you feel some questione are too inguisitive, you
Just not reply %o them.
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BUDGET
PERSONNEL. REQUIREMENTS
NEW RECRUITS

Jab Level No Months % Tke/vesr Amount

. (18 )
Field Res., OfFf. G55 1 15 20 810060 £75
Health Assist. Gs3 2 15 100 49600 4083

SUPPLIES AND MATERIAL

Diskettes for microcomputer 35
Computer stationery BO
Mierocomputer : ' ‘ 1300

INTERDEPARTMENTAL SERVICES

Tranaport Dhaka Matlab Dhaka ' ' H00
Water transport Matlab 2000
Xerox 200
Medical illustration | 160

TRAVEL INTERNATIONAL

Participation to a regional conferance ) 1500

TOTAL (1S $) - 10443



ABSTRACT SUMMARY FOR ETHICAL REVIEW COMMITTEE.

This protocol aims at determine Qhether clinical marasmis
occurs mainly in easily recognisable high risk families. It ‘will
take place in the Matlab MCH-FP area. W

. This protocol will rely on interview and observation. Some
information routinely collected during service activities will
;180 be used.

An identification number will be used to preserve
confidentxall:ty of the data.

No sensitive questlona will be asked to the families.

It is hoped that this protocol will allow a better
targeting of MCH activities in Matlab.




