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Introduction 

The Zlbuvlta Trial was prepared In response to a request for proposals from MotherCare John 
Snow Incorporated (JSI) In 1995 and was desIgned to evaluate the effects of low dose vItamin A and beta 
carotene supplements on the health of women In pregnancy The level of funding available from 
MotherCare was not suffiCIent for both the proposed arms of the tnal and support was sort from UNICEF 
Jakarta for the beta carotene arm of the trial In the ensuing dIscussIons Dr Roger Shrlmpton UNICEF 
Jakarta urged the primary investIgators to consIder replacing beta carotene wIth zInc ThIS later mIcro 
nutnent was proposed because of ItS estabhshed effects on the Immune system and the potentIal for an 
interactIon between vItamIn A and ZinC on the health of women FollOWing the provIsIon of addItIonal funds 
from UNICEF the tnal was modIfied to a factorial desIgn to allow the most effiCIent use of resources to 
examine the effects of each mIcro nutrient supplement and theIr combIned effects on maternal sepsIs 

There are 2 main donors for the project MotherCare JSI USA and UNICEF Jakarta In broad 
terms funds have been proVIded by MotherCare for the vItamIn A arm of the trial by UNICEF for the ZinC 
arm of the trial The tnal has been conducted In the field area of the Communrty Health and Nutrrtlon 
Research LaboratOries MedIcal Faculty GadJah Mada Unrverslty ThIS commumty health research 
laboratory IS funded by the IndoneSIan Department of Health through the ThIrd CommunIty Health and 
Nutntlon Loan of the World Bank ThIS research Infrastructure has proVIded valuable indIrect support for 
the tnal 

The research team consIsts of 3 princIpal investIgators Professor Mohammad Haklml, Professor 
Achmad Suryono from the GadJah Mada Umverslty IndoneSIa and Dr MIchael J Dlbley from the Unrverslty 
of Newcastle Austraha and 3 co-investIgators, Dr Detty S Nurdlatl Professor DR Sltl Dawlesah Ismadl 
from the GadJah Mada Unrverslty and Mrs Th Nlnuk S H SKM from the Nutntlon Academy, Department 
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headed by Mr Eka Surya 

Research Alms and Hypotheses 

The study alms to assess the Impact of low dose vItamin A and zInc supplementatIon dUring 
pregnancy on maternal puerperal sepsIs neonatal sepsIs low bIrth weIght gestatIonal age of the 
newborn and the zInc vItamin A and hemoglobIn status of mother and newborn The purpose of the 
InterventIons IS to restore vItamin A and ZinC status In the treated mothers In order to assess the role of 
defiCIency of these mlcronutrlents on rates of infectIon the duratIon of pregnancy and fetal growth 
Changes In maternal vItamIn A and ZinC status durrng pregnancy and after delivery WIll also be examined 

The follOWIng primary hypotheses WIll be tested uSIng a randomIzed placebo-controlled, double 
masked trial WIth a factorial deSIgn InvolVing four treatment groups a dally dose of 2,400 RE of vItamin A 
a dally dose of 20 mg of zInc the same dally dose of both ZinC and vltamm A or a placebo WIth no vltamm 
A or ZinC 

The InCIdence of puerperal sepsIs In each of the supplemented groups WIll be at least 45 percent 
lower than In that of the placebo group 
The proportIon of newborns WIth low bIrth weIght «2500 gms) In each of the supplemented 
groups WIll be at least 25 percent lower than In the placebo group 



The following secondary hypotheses will also be tested 

The proportion of newborns with premature gestational age « 37 weeks) In the supplemented 
groups will be at least 30 percent lower than In the placebo group 
The incidence of symptoms of neonatal sepsIs In the supplemented groups will be at least 25 
percent lower than In the placebo group 
The ZinC and vitamin A status of the mothers after dehvery as measured by serum ZinC MRDR 
test serum retinol and breastmllk ZinC & retinol will be higher In the supplemented groups than In 
the placebo group 
The ZinC & vitamin A status of the newborns as measured by cord blood serum ZinC & retinol will 
be higher In the supplemented groups than In the placebo group 
The hemoglobin status of the mothers after delivery will be higher In the supplemented groups 
than In the placebo group 

Alms of End of Contract Report 

ThiS End of Contract" Report of the tnal IS submitted to provide the donors with information about 
progress with the tnal and the event rates In the study population for the pnmary hypotheses 

Specifically the report alms was to descnbe the study population and the pregnancy outcomes 
observed In those women enrolled In the tnal who have delivered their Infants 

AnalysIs of the effects of each treatment on the key pregnancy outcomes being mOnitored In the * 
tnal will not be performed at thiS stage and the report will not present mlcronutnent or hemoglobin status of 
the mothers and Infants 

Methods 

Experimental Design 

The study uses an Individually randomized placebo-controlled double-masked tnal to assess the 
Impact of low dose vitamin A and ZinC supplementation dunng pregnancy on maternal puerperal sepsIs 
neonatal sepsIs low birth weight, gestational age of the newborn and the vitamin A and hemoglobin status 
of mother and newborn The factonal design Involves four treatments a dally dose of 2 400 RE of vitamin 
A a dally dose of 20 mg of ZinC the same dally dose of both ZinC and vitamin A, or a placebo with no 
vitamin A or ZinC The target of the Intervention and the unit of randomization IS the mother-Infant dyad 
who are followed through to the sixth week postpartum The treatments are allocated In blocks (size of 
blocks remains masked) to ensure balance of treatments across time and reSidence of study partiCipants 
The study population IS pregnant women and their newborn Infants hVlng In households mOnitored by the 
Community Health & Nutntion Research LaboratOries GadJah Mada Unrverslty In the PurworeJo Dlstnct 
Central Java IndoneSia 

Mrcronutnent supplements 

The vitamin A supplement prOVides an Intake of vitamin A approXimately 3 times the RDA for US 
pregnant women of 800 RE I day and about twice the average observed Intake of pregnant women In the 
US of about 1 200 RE / day (National Academy of SCiences 1990) However, thiS dose IS below the 
generally accepted safe level of vitamin A Intake In pregnancy of 3 000 REiday over extended periods of 
time (Underwood 1994) The dose should ensure that vitamin A status can be restored and maintained 
dunng pregnancy 



The zinc supplement provides an Intake eqUivalent to the FAO I WHO I ILEA normative 
requirements for zinc In pregnancy (Gibson, 1994) The dose should ensure that ZinC status can be 
restored and maintained dunng pregnancy The maJonty of women In the study are likely to be at least 
mildly ZinC deficient and may have dietary phytate levels sufficient to partially inhibit zinc absorption 

Planned sample SIze 

The sample size for the tnal was calculated to examine the effects of each micro nutnent 
supplement It was estimated that 1,241 to 1,324 mothers per micro nutnent supplement group were 
required assuming 5% a: level, 80% power, and minimum detectable differences of 45% for puerperal 
infectIon and 25% for low birth weight ThiS sample size had adequate power to examine the effects on 
prematurrty, changes In maternal Vitamin A and hemoglobin status, and anthropometry of mother and 
newborn A final sample size of 1,100 per treatment group was selected resulting In 2,200 per micro 
nutnent supplement group ThiS sample size was also thought to prOVide sufficient power to examine any 
interactions between ZinC and vitamin A 

Outcomes reported 

The follOWing maternal and Infant outcomes Will be presented In the report 

Maternal outcomes 

• Puerperal mfectlon IS a bactenallnfectlon of the genrtal tract after delivery Since most 
temperature elevations In the puerpenum are caused by pelVIC infection, the inCidence of fever 
after childbirth IS a reliable Index of the inCidence of these infections and IS used In most 
commUnity-based stUdies In clinical settings puerperal fever IS defined as 'Temperature 38 OOC 
(100 40F) or hIgher, the temperature to occur on any two days of the first 10 days postpartum, 
exclUSive of the first 24 hours" (Cunningham, MacDonald & Gant, 1989) The follOWing speCific 
indicators of puerperal Infection were examined In thiS report 

o 

o 

Maternally reported fevenshness at least once dunng the penod from day 2 to day 14 
postpartum 
Measured maternal body temperature ~37 5°C at least once dunng the penod from day 2 
to day 14 postpartum 
Measured maternal body temperature ~38°C at least once dunng the penod from day 2 to 
day 14 postpartum 

These Indicators were chosen because of their SimpliCity and ease of computation from the 
maternal postpartum data There was insuffiCient data available to use the classical clinical 
definition noted above ASSOCiated symptoms of infections were also not conSidered In the report 

• Labour related outcomes The follOWing maternally reported indicators were examined In thiS 
report 

o 

o 

o 

o 

Labour reported to last more than 1 day 
Reported prolonged rupture of membranes (If reported time from rupture of membranes to 
delivery was >120 minutes for panty 1, otherwise >60 minutes) 
Reported feverrshness dunng labour 
Reported excessive bleeding durrng labour or Within 2 days of delivery 



o Reported use of mor than 3 pads for bleedIng durrng labour 



Infant outcomes 

• Low birth weight was a weight < 2 500 grams based on a measurement taken by the birth 
attendant uSing standard equipment provided by the research team 

• Pre-term delivery was Identified by 

o duration of pregnancy <259 days of gestation based on date of last menstrual penod and 
date of delivery 
duration of pregnancy <259 days of gestation based on maternal report of pregnancy 
duration 

• Abortions were pregnancies ending with the delivery of a non-living Infant and the mother 
regarded the outcome as either a spontaneous or Induced abortion 

• Stillbirths were pregnancies ending With the delivery of an Infant that showed no signs of life and 
the mother did not Identify the outcome as an abortion 

• Early mfant deaths were pregnancies endIng With the delivery of an Infant shOWing signs of life but 
who died on the first day of life 

Field Methods 

Enrollment and Eligibility Cntena 

E' !['oorted bv ~'1e ComMlh'1lt¥ ~tb a'1d NoJtntlon. Research Laboratones and a specJal household 
census a surveIllance system to monrtor for the onset of pregnancy In women of reproductive age was 
establIshed In about half the subdlstncts of PurworeJo Dlstnct or a total of about 17,000 households 
Women were excluded from intensive monltonng for pregnancy If they were not married or did not have a 
life-partner If they were pregnant beyond their first tnmester at the time of enrollment, If they were 
currently uSing oral contraceptives an IUD Injectable contraceptives or Norplant or If there was eVIdence 
they were entering the menopausal state Informed consent for pregnancy monrtonng was obtained from 
the eligible women The consenting women were vIsIted at home by female Interviewers monthly to detect 
the occurrence of pregnancy The procedure for the detection of pregnancy was based on recording the 
date of last menstrual penod (LMP) and confirmed WIth a pregnancy test In the field Women who were 
pregnant for no more than 90 days were then inVited to partiCIpate In the tnal uSing a further consent 
process 

It took the field team several months to perfect the method to detect pregnancies and the level of 
enrollment was behInd schedule from the begInning of the field work The main cause of the problem With 
the field work was insuffiCient field staff to maintain the monthly VISitation Delayed VISitS resulted In late 
detectIon of pregnancy thus resulting In many women being excluded from the tnal With adequate field 
staff the approach IS an appropnate method for the field detection of pregnancy 

Dlstnbutlon of mterventlons and monrtonng compliance 

Once women were enrolled In the tnal there were vIsited at home to dlstnbute their supplements 
check compliance With the supplementation and to sort out any problems they were expenenclng With the 
study protocol Inrtlally these VISitS took place every fortnrght but was reduced to a monthly frequency 
once the women were comfortable With the supplementation and demonstrated a high level of compliance 
The supplements were packaged In plastiC stnps With suffiCient capsules for 2 weeks or 1 month Unused 
capsules were returned to the field worker at the follOWing home VISit and were counted and recorded to 
monrtor compliance Women expenenclng difficulties With the study protocol were vIsited by speCially 

1 



trained field staff for counselling The women's planned birth attendant was vIsited dunng this penod to 
explain the tnal and seek her support dunng the delivery and postpartum penod 
Detection of onset of labour 

A team of mOnitors vIsited the Villages and birth attendants of all women who were within 1 month 
of their expected delivery date ThiS team alerted the field nurses once a women In the tnal had entered 
labour The field team aimed to VISit all women within 24 hours of delivery 

Postpartum momtonng 

Trained field interviewers vIsited all study participants on each day follOWing delivery for 14 days to 
record symptoms and to mOnitor body temperature ThiS intensive field mOnltonng was not Implemented 
With the first 400 dellvenes and for these women VISitS were made only twice a week ThiS delay In 

Implementing the postpartum protocol has resulted In a differential lose of tnal data since some study 
variables can be validly collected With less frequent VISitS It however has resulted In the lose of maternal 
sepsIs outcome data on the first 400 deliveries At present the postpartum mOnitoring IS proceeding 
smoothly and there are suffiCient field staff to reach all study participants 

Statistical methods 

Trial data was analyzed uSing the statistical packages SPSS and Epi Info Version 6 Baseline 
characteristics and outcomes Will be presented as the proportion of each charactenstic or outcome to the 
total sample or mean ± SO as appropriate These simple analytical methods are suffiCient to indicate If 
outcomes of Interest presents In the study population With clinically slgmficant magnitude 

Results 

Data management 

By the end of August 19971434 baseline forms (form code ZB), 7622 pregnancy mOnltonng forms 
(ZH) 8428 compliance mOnitoring forms 633 delivery data forms, 3542 maternal postpartum mOnltonng 
forms 938 maternal anthropometry forms, 4423 Infant mOnltonng forms and 2973 blood sample forms had 
been collected and entered Into the computer BasIc data cleaning has been completed on the data 
entered but thiS process Will continue until at least the end of the data collection 

Baseline characteristics 

The study subjects appear to be representative for PurworeJo Dlstnct by a number of SOCial and 
demographic characteristics of the respondents (Table 1) The mean age of the respondents was 28 2 
years An unexpected finding was the high proportion of dellvenes assisted by midWives (55 0%) In 

comparison to traditional birth attendants (30 4%) This higher rate of deliveries by trained health 
personnel may reflect changes In birthing practices follOWing the deployment of village midWives by the 
Department of Health or It may reflect an unexpected intervention from the conduct of the trial In the 
community 

Study subjects 

By the end of August 1997 a total of 1893 women had enrolled In the tnal of whom 633 had 



completed their pregnancy with 586 live births 28 abortions 18 stillbirths or early neonatal death and 1 
case with missing pregnancy outcome data (Table 2) Also 663 of the women In the tnal had enrolled In 
the sub study to assess changes In micro nutnent status dUring pregnancy Postpartum maternal outcome 
data was collected for 288 but postpartum maternal body temperature data was only recorded for 122 
women 

Pregnancy outcomes 

There was eVidence of maternal postpartum sepsIs In the study population Across all treatment 
groups 149% of women reported being feverish on at least one occasion from day 2 to day 14 postpartum 
(Table 2) 

The mean birth weight of Infants from all treatment groups was 3 190 grams (SO ± 530 grams) 
However the proportion of Infants With birth weight < 2 500 grams was lower than expected at 5 6% 
(Table 2) The rate of pre-term delivery (gestation < 259 days or 37 weeks) vaned depending on which 
method was used to assess the duration of pregnancy and ranged from 239% when based on the date of 
the last menstrual period versus 12 9% when oased on maternal reports of pregnancy duration 

Across all treatment groups 136% reported labour lasting more than 1 day, 140% reported 
prolonged rupture of membranes and 11 8% reported use of more than 3 pads for bleeding dUring delivery 
(Table 2) 
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Conclusions and Recommendations 

Progress of Trial 

The field tnal has been able to measure the primary outcomes of Interest maternal sepsIs birth 
weight and duration of gestation with adequate reliability The strongest outcome IS maternal 
sepsIs and the weakest IS duration of gestation 
The loss of maternal sepsIs data at the start of the tnal although regrettable needs to be viewed 
from the perspective of a field tnal that was aiming to recrUitment 4 500 subjects and was 
attempting to perfect field methods at the start of the tnal These field problems have now been 
solved 

Future Trial ActiVIties 

It IS essential for the success of the trial that the women already recruited should be followed up 
according to the trial protocols ThiS would give a sample size of approximately SOD per treatment 
group or a total of 2 000 trial participants No-cost extenSion of the tnal up to the end of December 
1997 IS therefore requested 
With remalnrng field work some outcomes should be dropped where there IS eVidence the field 
team IS havrng difficulty collecting the data Examples of data collection that could be dropped 
Include the Carpurro method to assess gestational age morbidity follow up of Infants beyond 2 
weeks postpartum These changes would allow the field team to focus on the key outcomes 
espeCially maternal sepsIs 
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Table 1 Baseline characteristics of respondents by treatment group 

Baseline Characteristics Count % 

Residence Urban 72 51 
(N=1,772) 

Rural 1329 949 
Highest level of education No schooling 41 29 

(N=1,802) 
Pnmary school 795 563 

Jumor high school 301 213 
Semor high school 231 164 
Tertiary educabon 44 31 

Number of pregnancies One 190 133 
(N=1,812) 

Two 554 388 
Three 407 285 
Four 180 126 
Five 54 38 

Six or more 43 31 
Place of delivery for study Hospital 71 11 2 

birth 
(N=780) 

Maternity cllmc 91 144 
Home 402 638 
Other 66 105 

Birth attendant for study birth Mother herself 32 51 
(N=769) 

Family member 25 40 
TBA* 189 304 

Midwife or nurse 342 550 
PhysIcian 34 55 

* Traditional birth attendant 
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Table 2 Pregnancy outcomes for study populatIon 

Pregnancy: outcomes n/N* Percent 
Maternal outcomes related to labour 
Mother reported labour lasting >1 day 81/595 136 
Mother reported prolonged rupture of membranes 84/602 140 
Mother reported feverrsh durrng labour 31/596 52 
Reported excessive bleeding durrng labour or within 2 days of delivery 100/596 168 
Mother reported uSing> 3 pads for bleeding durrng labour 70/594 11 8 
Infant outcomes 
Mother reported pregnancy ended In abortion 28/633 44 
Pregnancy ended In live birth 586/604 970 
Pregnancy ended In stili birth 141604 23 
Pregnancy ended In Infant death on first day of life 41604 07 
Maternally reported duration of pregnancy <259 days 74 I 573t 129 
Duration of pregnancy based on last menstrual perrod <259 days 140/586 239 
BIrth weIght <2 500 grams 29/522~ 56 
Maternal gostgartum segsls 
Mother feverrsh at least once durrng 14 days postpartum 43 I 288§ 149 
Maternal temperature >37 5°C at least once durrng 14 days postpartum 15/122§ 123 
Maternal temperature >38 O°C at least once durrng 14 days postpartum 8/122§ 66 

N vanes because of mIssing data 633 pregnancIes were followed up wIth 28 resulting In 

abortIons 586 live births 18 stillbIrths or early neonatal deaths and 1 case wIth mIssing bIrth 
outcome data 

- 1T - Tnls questIon-was not asked of mothe-rs wIth stlllblrtns or abortIons 
Birth weight data not available for 64 live births (10 9%) 

§ No postpartum maternal outcome data collected on 298 women and postpartum temperature data 
only recorded for 122 women 


