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PREFACE

The Cholera Research Laboratory (CRL) operates under a bila-
teral project agreement between the government of Bangladesh and
the United States of America. Research activitiea of CRL ocenter
on the interrelationships between diarrheal disease, nutrition,
fertility and their environmental determinants. CRL issues two
typeés of papers: scientific reports and working papers which '
demonstrate the type of research activity currently in progresa
at CRL, The views expressed in these papers are those of authors
and do not necessarily represent views of Cholera Research
Laboratory. They should not be quoted without the permission of
the authors.

| This paper was presented . by Dr. Douglas H. Huber at the
Annual Meeting of the Population Association of Awerica, April 21~
23, ‘977’ MiBBOuri, UOSUA.



ABSTRACT

The Cholera Resesych Laboratory maintains demographic
surveillance for a population of 260,000 persong in Matlab Thana
and adjacent areas. In 1974-76 mortallty rates have risen and
fortility declined sharply in association with increaszed costs of
food grains.

The population resides in two areas having different personnel
collecting reporis. - However the birth rate declines occurred in
parallel, a reduction of 20 births per thousand population from
1973 to 1975. Crude death rates and infant wortality (primarily
post~neonatal mortality) increased sharply in 1974 and remained
high in ¥975.

The rate of natural increase declined to 0.9% in 1975 compared
with 3.0% for the 5 years preceding 1970. We found all age groups
of women to have lower fertility rates in 1974 and 1975. This
observation, together with the reported contraceptive use rate. of
2.4% for married women aged 15~44 in October 1975, esuggests that
nodern contraceptives did not play a major role in the fertility

~decline.

We find atillbirth ratios have remained fairly constant over
the past & years. However fetal wastage ratios were highest in
1975, although this indicator may be somewhat imprecise dus to
incomplete reporting of fetal loss.

Fertility reductions below previous seasonal levels follow
roughly 9 months after the rise in foodgrain prices. The largest
deviation of birth rates in November -~ January i97% -~ 6 may be
accounted for by fewer conceptions during the period of highest
rice prices in early 1975. We can say little about other areas of
Bangladesh although the increased price of foodgrains in Matlab
Thana appears strongly related to the recent shori-term increases
in mortality and decressed fertility.



INTRODUCTION

The Cholera Research Laboratory was established in Decca,
Bangladesh in 1960 to develop, improve and demonsirate measures
for the prevention and eventual eradication of cholera. An
sgsential component of thie program is controlied field trials of
- cholera vaccines which require gccurate denominator data. Villages
in Matlab Thana, Comilla Digtrict, located in the south central
area of Bangladesh, weré selected for these studies. The basic
design of these fleid trials involves taking a complete censua in
the villages under study and assigning an identifying census number
to every individual. OSince field work was begun, field workers
have visited every household daily to inguire about the occurrence
of acute diarrheas. This frequent contact with the inhabitante has
remained jn essential feature of the CRL program.

The firast field work in 1963 initially covered 23 villages
with a population of 28,000 individuais. In 1964, the trial area
wae expanded to include an additional 35 villages covering a total
population of 60,000. The area was further expanded in 1966 to
cover an additional 74 villages, giving a total population of
112,000 in 132 villages under surveillance. This area is named
the 0ld Trial Area (OT4A). :

In 1968, 101 more villages with a population of 109,000 were
added to the atudy. These 101 villages are called New Trial Ares
(NTA). Since the expansion of the 01d Trial Area in March-aApril
1966, the field statff have been maintaining a regular registration
of all births, deaths, and migrations, in’'addition to carrying out
their regular surveillance for acubte diarrheal diseases. The
'surveillance of vital events has been maintained in the New Trial
Area gince ites inclueion in 1968,

This paper describes the trends in fertility and mortality
rates of the last 10 years of 0ld and New Trial Areas separately.

. THE STUDY AREA

Matlab is located in the deltaic area of Bangladesh, which is
intersected by innumerable tidal rivers, caznals, and branches of the

ma jor rivera: the Ganges, Brahmaputra and Meghna. The climate is.
gubtropical, with the Tropic of Cancer pasgsing through the area.



The people are aluwost entirely indigenous Bengalis. Over
80 percent are Muslim; the remainder are Hindu. Less than 25 per-
cent of the adults are literate. The principal occupatvions are
agricwlture and fishing, the latter being mainly a Hindu occupa~
tion., Most of the farmland is given %o rice, the distary ataple,
and jute, the cash crop.

Villages have an avergge population of 1,000 persons. Each
village is divided into many baris, a unit of two or more patri-
~ lineally-related fawilies. Zach fawily has itve own one or two-
room house with a mud floor, jute stick walls, and a thatched grass
or galvanized iron roof. The houseg in baris are arranged around a
central courtyard. The average population density is approximately
2,000 per square mile. During the monsoon, when most of the land
is under water, the actual population density is wuch higher. This
area hag only oné road; internal communication is accomplished
primarily by country boat or on foot, A few motorised passenger
launches provide transport to Dacca and other large towns.

METHODS

In the Old Trial Area, the census was taken in March and April
. of 1966 by four teams, each consisting of two trained field
workers. The workers went from house to house collecting the basic
information from each family on a gimple form. In the New Trial
Area, the census was taken in March ~ April, 1968 by a similar
method.

A fapily was defined as a hearth unit, i.e. s group which eats
together., Families were identified by the name of the family head,
bari and the location, The fawmily members were 1isted by nsme, age
and sex. KEfforts were made to obtain reasonably accurate ages by
beginning with the age of the youngest child in the family and thei
asking the ages of the older children and of the parents and other
family members. The census workers made an effort to correct any
obvious discrepancies in the ages reported by the informents. No

effort was maede, however, to verify the reported ages by such weaus
a8 dating of higtorical events.

At the completion of this census, triplicdte copies of the
census books were made from the fanily census sheets arranged in
geographical order. Every individual was assigned the village
census number and an individual aserial nuwber within the villags.
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One copy of the census book was returned to the field worker who
uged it to issue individual family census cards to every family.
At this time, eny discrepancies which were noted by the field
workers were reported to ithe ceniral office and corrected.

Surveillance for births and deaths is maintained by sbveral
levels of workers. A local female resident of each village visits
each household daily and inquires about births and deaths. A male
field asgistant supervises from 10 to 15 of these lady field
workers. These men, with the equivalent of a high school educa-
tion (metriculates), visit each family an average of once monthly
and register all births, deaths, and migrations on standard forms.
The supervision of this phase of the work 1s maintained by the
senior field assistants (usually Sanitary Inspectors) who visit
. each household epproximately once in three months to check on the
completeness of birth and death registration by independently
enquiring about these eventsa. In turn, these workerg are super-
vised by the Field Surveillance Supervisor and his deputy who co-
ordinate the field work.

Mortglity

Table 1 shows the crude death rate and infant mortality rate
of the last 10 years in the Uld Trial Area, and the last eight
years in the New Trial Area. Two distinct patterns were observed
in the crude death rate. In the first five-~year period (1966-70},
the death rates were stable with only slight year~to~year varia-
tion. In the second five-year period (1971-76), these showed an
upward trend with significant year-to-year fluctuations. Once in
1571, and again in 1974, death rates rose sharply to levels over
25 percent of the first five-year average.

Infant mortslity rates, both for the 01d and Hew Trial Areas,
have shown a more distinct upward trend than that found for crude
death rates; however, similar peaks were observed in 1971 and 1974.
Unlike crude death rates, infant mortality rates remained high in

1975. These patterns were geen in both the Old and New Trial Areas
a8 shown in figure 1.



TABLE 1

CRUDE DEATH RATES AND INFANT MORTALITY RATES OF OLD AND NEW
TRIAL AREAS IN HATLAB FOR LAST TEN YEARS

01ld Trial Area New Trial Area
Year CDR IMR CDR IMR
>

1966 16.0 110.7 - -

1967 17.2 125.4 - -

1968 15.7 123.8  14.0 121.3

1969 15.1 127.5 147 139.3

1970 4.6 1313 1549 . 144.5
. 1971 21.3 " 146.6 19.7 : 147.3

1972 16.4 129.2 16.0 125.9

1973 14.6 128.8 13.2 122.0

1974 20.0 167.2 21.3 180.5

1975 18.2 150.4 17.6 153.6

Table 2 shows ithe crude birth rates, total fertility rates

and sex ratio at birth for the last 10 years in the 01d Trial Area
and the last eight years for the New Triasl Area. Except for 1973,
both crude birth rates and total fertility rates showed a very
slow downward trend until 1974. 1In 1975, the decline was dramatic.
As noted in figure 2, prior to 1974, the trend in age-specific
fertility rate, there was virtually no decline in any but the 10-19
year age group. In the 10-19 year age~group, a proncunced decline
- was observed before 1974. In 1975, fthe age-specific fertility

rates for all age-groups declined dramatically as noted in the
crude birth rate and total fertility rate.
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PABLE 2

CRUDE BIRTH RATES, TOTAL FERTILITY RATES AND RATIO AT BIRTH OF
OLD AND NEW THRIAL ARGAS IN MATLAB IMOR LAST TEN YSARS

L

014 Trial Area ' New Trial Area

¢ R : Jdex - R Sex
Y CBR : ?FR \ Ratio CER LER Ratio
E ; .

1966  _46.8 ° 6.66 104 - - -

1967 45.2 6.43 104 - - -
1968 46.4 6.68 104 44.9 6.72 106
1969 45.2 6.56 105 44.0  6.47 106
1970 43.6 6.40 101 © 44.8 6.58 101
1971 44.5 6.54 103 43.8 6.40 106
1972 41.8 6.06 102 418 6.08 106
1973 | 47.8 7.25 104 46.6 7.19 104
1974 40.1 6.11 105 39.0 5.72 103
1975 27.6 4.15 106 26.5 3.94 107

Table 3 shows the rate of natural increase in recent years
in Matlab., A steady declining trend in natural growth was seen.
This is partly the reflection of & decline in fertility of young
women, (but it is mostly due to increasing crude death rates).
During 1966 through 1970, the yearly growth rate was 3.0 percent
which declined. to 2.5 percent during 1971-74. In 1975, the growth
rate was 0.9 percent, a remarkable decline by any standards. This
wasd due, primarily to the dramatic decline in fertility for that
year. For the last 10 years, the average annual growbth rate was

2.6 percent. Similar trends were observed in both the Old and New
Trial Areas.



TABLE 3

RATE OF NATURAL INCRBASES AND INTRINSIC GROWTH RATE OF OLD AND
NEW TRIAL AREA IN MATLAB FOUR LAST TEN YEARS

Rate of Natural Ipncrease in Percent

Year | OTaA . NTA
1966 3 -
1967 | © 2.8 -
< 1968 3.1 | 3.1
1969 | 3.0 2.9
1970 2.9 1 2.9
Mean (upto 70) 3.0 %.0
In%rinsic Growth (upto 70) Bl | 7,2
1971 2.3 2.4
1972 ; 25 2.6
1973 3.3 9.3
1974 2.0 1.8
Mean (71-74) 2.5 2.5
Intrinsic Growth Rate (71-74) 2.8 2.9
1975 0.9 - 0.9
~ Mean (upto 75) 2.6 | | 2.5

Intrinsic Growth Rate(upto 75) 2.8 2.8
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Intrinsic growih rates were estimated at 3.2 percaﬁt for
the period 1966-70; thess declimed during 1971-74 to 2.8 percent.

DISCUSSION

The first iasue which deserves comment is the quality of
the registration data. HRemarkable conformity of yearly rates
and sex ratio at birth between the two areas suggests the data
vere highly, reliable throughout the period of obssxrvation.
Although the data sre not presented hers, two other techniques
to eatimate fertility in this population -~ an anaiysis of birth
intervals of 2,000 women and a pregnancy prevalence swvey -

- have independently confirmed a crude birth rate of approximately

28/1,000.

The abrupt change in the pattern of mortality rates which
hegan with the period of civil unrest in 1971 is striking. Yrom
a five-year period of relatively low, stable rates, a 35 percent
increase in the c¢rude death rate was noted in the 01d Trial
Area. A similar increase of 33 percent over the previous three
years was observed in the New Trial Area. Previous analyeis of
. these observations showed the excess deaths to be conesntrated in
the children and the elderly. Although the period of unrest in
1971 lasted only nine monthse, an anelyeis of the pattern of morta-
1lity, which included broad classifications of the causes of
deaths, suggested that the increase in mortality was due to a
variety of specific causes.

_ Crude death rates returned to low levels in the two years
after independencs, but some age groups continued to experience
high mortality rates. Thus, the mortality rate for the 5-9 year
age group was higher in 1972 than in 1971. The excess mortality
was attributed largely to dysentery which might have been related
to a decreased levsl of nutrition.

In 1974, crude death rates in both areas juumped dramatically
to levels which were aluwost 50 percent higher than those of the
pravious year. - Although we have not analysed in detail the deaths
for 1974, the period was marked by severs economic hardship and
£ood 'shortages for those on a money economy. There was no war
nor mass wigratiob out of the country. The hospital functioned
smoothly and there were no apparent epidemics which could account



for a large part of the excess utrtaiity. The only factor in
common between 1971 and 1474 was the disruption in the intricate
rocd—grain Gistribution systew in a rice-deficit area. Although
our analysfs is incomplete, we are left with the working hypo-
thesis that food shortsge was the common denominator for both 1971
and 1974. iDefining the wechanism by which the lack of availability
of food was reflected in higher death rates is of primary concern.

The gualitative change in the pattern of mortality is very
revealing. sUne must engnasizé the instability which describes
the erude death rates in the past five years. It demonstrates
that gociety is able to recover from significant insuvlts, but it
also bhows how little reserve exists in the system to deal with
stress. There apruears to be a tremendous inelastic relationship
between the complex foodgsrain marketplace and mortality in katlab .
at the present tiue. ' ;

The decline in fertility awung youni women is probably due
to the increasing age of marriaze. The median age of marriage
was 14.8 years in 1968 and rose to 17.4 years in 1975. The drastic
fall in birth rate in 1975 is du¢ to variables which are yet to be
explored. However, the food shortage observed in 1974, which
caused out-migrations, postponed marriases, increased divorces and
weparations in this populatiocn, undoubtedly affected the fertility
rates in 1979 (Appexdix 1). In addition to these major social
Gisruptions, the food shortage probably decreased the nutritional
status of women which caused a reduction in fecundity and length-
ened the period cf temporary infertility. Thus, the food shortage
night have affected both biological and social factors regulating
fertility in a non-contracepting society.

ne expect the downward trend in fertility to be reversed in
the future as the iatlab area recovers irom the disruptions of
1974, bBut we are wnswre if fertility rates will rebound to the
high levels observed, in the past. It is reasonable to assume we
way be entering an era of unstable fertility rates and that signi~
ficant fluctuatious in both fertility and wmortality may be the
pattern in the future as the cushion of rescrve resources avail-
able to Tamilies to degl with social and economic disruptions is
exhausted.

These date illustrate the cowposite nature of changes in the
crude ratve of natural incrcase. Uuring the last two years of
obgervation, 75 percent of the decrease in thie rate was due to the
decline in fertility, and 25 percent due to an increase in
mortality; but in 1974, changes in fertility and mortality shared
equally in the decline.
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e feel confident our data accurately reflecte the true
picture of mortality and fertility in Latlab but we cannot
docunent to what extent the khatlab experience represents the
‘overall picture of population growth in Bangladesh. We are at
a loss to identify factors unique to ilatlab which are sufficient
to explain either the significant increases in mortality or the
striking fall in fertility. Hatlab is sinply not that different
from other rural areas of the delta. Therefore, we feel the
katlab daty probably does reflect signiricant changes which
occurred elgsewiere in Bangladesh until proven otherwise.



RECENT MIGRATION TREND

IN MATLAB
68 69 10 T 72 7 74 75 5
ligration~-In (Total) :
OTA . 3673 3100 g 3840 4315 3074 1891 1974 3131 |
NTA 2912 3104 3610 2948 3099 1716 1850 3075 -
iigration-Out (Total) . .
0TA 3058 3664 2751 4439 4525 2300 5548 4632 °
HTA 4162 3620 2871 3093 4251 2041 5275 . 5010
Higration-In (Man"iage) _ | ‘ i.‘
OTA 455 494 - 468 - 263 563 438 222 445
NTA 388 470 441 303 545 372 227 532
iigration-Out (Marriage) .
ofA 517 522 494 325 581 508 229 569
NTA 477 528 562 325 647 487 285 548
kigration-In (Divorce & Separation) ;
0TA 105 81 14 58 86 42 148 135
NTA 79 102 86 74 99 73 155 163
, bigration-Out (Divorce & Separation)
OTA 80 95 81 76 97 56 131 136
-NTA 60 97 98 91 87 44 164 134
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Research Laboratory, G.P.O. Box 128, Dacca - 2, Bangladesh.

List of current publications available:

a. CRL Annual Report 1976.
CRL Annual Report 1977.

. B Working Paper:

No. 1. The influence of drinking tubewell water on diatrrhea
rates in Matlab Thana, Bangladesh by George T. Curlin, K.M.A.
Aziz and M.R. Khan.

No, 2. Water and the transmission of El Tor cholera in rural
Bangladesh by James M. Hughes, John M. Boyce, Richard J. Levine,
Moslemuddln Khan and George T. gCurlln _

C. Scientific Report:

No. 1. Double round survey on pregnancy and estimate of tradi-
tional’ fertility rates by A.K.M. Alauddin Chowdhury.

'No. 2, Pattern of medical care for diarrheal patients in Dacca
urban area by Moslemuddin Khan, George T. Curlin and
Md. Shahidullah.

No. 3. The eifects 6f nutrition on natural fertility by
W. Henry Mosley.

Ro. 4. Early childhood survivorship related to the subsequent
1nterpregnancy'interva1 and outcome of the subsequent pregnancy
by Ingrid Swenson.

No. 5. Household distribution of contraceptives in Bangladesh-
the rural experience by Atigur R. Khan, Douglas H. Huber and
Makhlisur Rahman

No. 6. The role of water supply in improving health in poor
countries (with special reference to Bangladesh) by John
Briscoe.

No. 7. Urbhan cholera study, 1974 and 1975, Dacca by Moeslemuddin
Khan, George T. Curlin.
D. Special Reprint:

Management of cholera and other acute diarrhcoeas in adults and
children -~ World Health Organization.




