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ABSTRACT

One of the major difficulties encountered In assessing the severity of population
broblems In developing countries and In evaluating the effects of programs and policles
on population trends Is the lack of accurate data on a varlety of demographlc varlables.
Efforts to supply the needed Informatlon have generally met with only quallflied success.
The Cholera Research Laboratory In Dacca, Bangladesh, has developed a data collection
system for a densely settled rural population which appears to generate reliable data.
This paper presents the trend of some of the demographlc data produced In the last ten

years by this system,
INTRODUCT ION

The Cholera Research Laboratory was establlshed In Dacca, Bangladesh In [960 fo
deve{op, Improve and demonstrate measures for the preventlon and eventual eradlcation
of cholera. An essential component of this program Is controlled fleld trials of
chobera vaccines which require accurate denominator data. Vlllages In Matlab Thana,
Coml|la DIstrlct, located In the south central area of Bangladesh, were selected for
these studles. The baslc deslgn of these field trials Involves taking a complete
census In the vl|lages under study and assigning an Ident!ifylng census number to every
Indlvidual. Since fleld work was begun fleld workers have visited every household
dally to make Inqulrles about the occurrence of acute dlarrheas. Thls frequent contact

with the Inhabitants has remalned an essential freature of the CRL program.

The first fleld work began In 1963 and. Inltlally covered 23 villages with a
populatlion of 28,000 indlvliduals. |In 1964, the trlal area was expanded to Include

an additlonal 35 villages covering a total population of 60,000. The area was

further expanded In 1966 to cover an additionat 74 villages, giving a total population

‘of 112,000 In 132 villages under survelllance. Thls area Is named as the 0ld Trial

|Area (OTA).
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In 1968, 10] more villages with a population of 109,000 added to the study. These
101 villages are called New Trlal Area (NTA). Slince the expansien of the Old Trlal
Area In March-Aprll| 1966, the fleld staff have been malntalning a regular reglstration
of all blrths, deaths, and mlgratlons, In addltlon to carrylng out thelr regular
survel|lance for acute dlarrheal dlseases. The survelllance of vital events has been

malntalned In the New Trlal Area since Its Inclusien In 1968.

Thls paper describes the trends In fertllilty and mortallty rates of the last

10 years of QOld and New Trlal Areas separately.

THE STUDY AREA

Matlab Is located In the deltalc area of Bangladesh, which Is Intersected by
Innumerable tldal rivers, canals, and branches of the major rivers; the Ganges,
Brahmaputra and Meghna. The clImate 1s subtropical, with the Troplc of Cancer passing

through the area.

The people are almost entlrely Indlgenous Bengalls. Over 80 percent are Musl!Im;
the remalnder are Hindu. Less than 25 percent of the adults are |lterate. The
princlpal occupatlons are agriculture and fishlng, the latter belng malnly a Hindu
occupation. Most of the farmland Is glven to rlce, the dletary staple, and jute, the

cash crop.

Vlllages have an average population of 1,000 persons. Each vlllage Is dlvlded
Into many barls, a unlt of two or more patrllineally-related famllles. Each famlly
has Its own one or two-room house wlth a mud floor, jute stlck walls, and a thatched
grass or galvanlized Iron roof. The houses In barls are arranged around a central
courtyard. The average populatlion denslty ls approximately 2,000 per square mlle.

Durlng the monsoon, when most of the land Is under water, the actual population

density 1s much higher. Thls area has only one road; Internal cemmunlcation ls
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- X
accomplIshed primarlly by country boat or on foot. A few motorlsed passenger launches

provide transport to Dacca and other large towns.

- METHODS

In the Old Trlal Area the census was taken In March and Aprll| of 1966 by four
teams, each conslsting of two trained fleld workers. The workers went from house-to-
house col lecting the baslc Information from each famlly on a simple form. In the New

Trlial Area census was taken In March - April, 1968 by a simllar method.

A fam!ly was deflned as a hearth unlt, T.e. a group yhlch eats together. Familles
were ldentlfled by the name of the famlly head, barl and the locatlon. The famlly
members were |Isted by name, age and sex. Efforts were made to obtaln reasonably
accurate ages by beglnning wlth the age of the youngest chlld In the famlly and then
asking the ages of the older chilidren and of the parents and other famliy members.
The census workers made an effort to correct any obvlous dlscrepancles In the ages
reported by the Informants. No effort was made, however, to verlfy the reported agss

by such means as dating of hlstorical events.

At the completlon of thls census, tripllcate coples of the census books were
made from the famlly census sheets arranged In geographlcal order. Every Indlvidual
was assigned the vlllage census number and an Indlvidual serlal number wlithin the
village. One copy of the census book was returned to the fleld worker who used It
to 1ssue Indlvidual famlly census cards to every famlly. At this time any
dlscrepancles which were noted by the fleld workers were reported to the central

" offlce and corrected.

Survelllance for blrths and deaths 1s maintalned by several levels of workers.
. A local female resident of each village vislts each household dally and Inqulres

about births and deaths. A male fleld assistant supervises from |0 to |5 of these
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lady fleld workers. These men, with the equlivalent of a high school educatlon
(matriculates), vislt each famlly an average of once monthly and reglster all blrths,
deaths, and mlgrations on standard forms. Supervision of thls phase of the work Is
malntalned by senlor fleld asslstants (usually Sanltary Inspectorsi who visit each
household approximately once In three montis to check on the completeness of blrth and
death reglstration by Independently enqulring about these events. I[n turn, these
workers are supervised by the Fleld Surve!ilance Supervisor and his deputy who are

responsible for the co-ordlnatlon of the fleld work.

RESULT:

Mortallty

Table | shows the crude death rate and Infant mortallty rate of the last ten years
In the Old Trlal Area and the last elght ycars In the New Trlal Area. Two distinct
patterns were observed In the crude death rate. In the flrst flve-year perlod (1966~
70), the death rates were stable with only slight year-to-year varlation. In the
second flve-year perlod (197]1-76) these have exhlblted an upward trend with signlflcant
year-to-year fluctuatlons. Cnce 1n 1971 a~d agaln In 1974, death rates rose sharply

to levels over 25 percent of the flrst flve-year average.

Infant mortallty rates both for the Uid and New Trlal Areas have shown a more
distinct upward trend than that found for crude death rates, however simllar peaks
were observed In [97] and 197. Unllke cruda coath fafas, Infant mortallty rates
remalned high In 1975, These paiterns were scen In both the Old and New Trlal Areas

as shown In flgure I.

Table 2 shows the crude blrth rates. “zta! “~rtlllty rates and sex ratlo at blrth
for the last ten years In the Old Trlal Area and the last elght years for the New

Trial -Area. Except for 1973, both crude b!rth rates and total fertlillty rates showed
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a veryslow downward trend untll 1974. In 1975, the decllne was dramatlc. As noted In
flgure 2, prlor to 1974, the trend In age-speclflic fertl|lty rate there was virtually
no decllne In any but the 10-19 year age group. In the 10-]19 yeal age-group a
pronounced decline was observed prior to 1974. In 1975, the age-specliflc fertli|lty
rates for all age-groups declined dramatically as noted In the crude blrth rate and

total fertlllty rate.

Table 3 shows the rate of natural Increase In recent years In Matlab. A steady
declining trend In natural growth was seen. Thls Is partly the reflection of a
decllne In fertlllty of young women, (but It Is mostly due to Increasing crude death
rates). Durlng the perlod 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 decllne by any standards. Thls was due primarlly to the dramatlc decline
in fertlllty for that year. For the last ten years, the average annual growth rate

was 2.6 percent. Simllar trends were observed In both the Old and New Trlal Areas.

Intrinsic growth rates were estimated as 3.2 percent for the perlod 1966-70; these

declined during 1971-74 to 2.8 percent.

DISCUSS ION

The flrst Issue which deserves comment 1s the quallty of reglistration data.
Remarkable conformlty of yearly rates and sex ratlo at blrth between two areas
suggests the data were hlghly rellable throughout the perlod of observation. Although
the data are not presented here, two other technlques to estimate fertility In thls
population - an analysls of birth Intervals of 2,000 women and a pregnancy prevalence

survey - have Independently conflrmed a crude blrth rate of approxImately 28/1,000.

The abrupt change In the pattern of mortallty rates which began with the perlod

of clvll unrest In 1971 Is striking. From a flve-year perlod of relatlively low, stable
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rates a 35% Increase In the crude death rate was noted In the Old Trlal Area. A

simt lar Increase of 33% over the previous 3 ye;rs was observed In the New Trlal Area.
Prevlious analysls of these observations showed the excess deaths to be concentrated
In the chlldren and elderly. Although the period of unrest In 1971 lasted only nine
months an analysls of the pattern of mortallty, which Included broad classiflcations
of cause of death, suggested the Increase In mortallty was due to a varlety of specl=-

flc causes.

Crude death rates returned to low levels In the two years after Independence, but
some age groups contlinued to experlence high mortallty rates. Thus, the mortallty
rate for the 5 - 9 year age~group was higher In [972 than [971. The excess mortallty
was attributed largely to dySehtery which might have been related to a decreased

level of nutrition.

However, crude death rates In both areas comblned Jumped dramatlcally In 1974 to
levels which were almost 50% higher than those of the previous year. Although we have
not analysed In any detall the deaths for 1974, the perlod was marked by severe
economic hardship and food shortages for those on a money economy. There was no war,
no mass migratlon out of the country. The hospltal functloned smoothly and there
were no apparent epldemlics which could account for a large part of the excess mortz!|*
The only factor In common between 197| and 1974 was disruption In the Intrlcate food-
graln distributlon system In a rice deflclt area. Although our analysls Is Incomplete
we are left with the working hypothesls that shortages In food avallablilty was the
common denominator for both 1971 and 1974, Deflnlng the mechanlsm by whlch the lack

of avallablllty of food was reflected In higher death rates Is of primary concern.

The qualltative change In the pattern of mortallty Is very reveallng. One must
emphasise the Instabliity whilch describes the crude death rates In the past flve
years. |t demonstrates soclety Is able to recover from sligniflcant Insults, but It

also shows how [Ittle reserve exlsts In the system to deal wlth stress. There appears
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to be a tremendous Inelastlc relatlonshlp between the complex foodgraln

marketplace and mortallty In Matlab at the present tlme,

The decline in fertlllty among young women s probably due to the Increasing age
of marrlage. The medlan age of marrlage was 14.8 years In 1968 and rose to 17.4 years
In 1975. The drastlic fall In blrth rate In 1975 |s due to varlables which are yet to
be explored. However, the food shortage observed In 974, which caused a large nef
out-migratlon, postponed marriages, Increased the number of dlvorces and separatlons
In this population, undoubtedly affected the fertllity rates In 1975 (Appendix I).

In addltlon to these major soclal disruptions the shortage In avaf[ablll?y of food

probably decreased the nufritional status »f women which caused a reductlion In
fecundlty and lengthened the period of temporary Infertlllty. Thus the food shortage
might have affected both blologlcal and soclal factors regulating fertlllty In a

non-contracepting soclety (Appendix [1).

We expect the downward trend In fertlility to be reversed In the future as the
Matlab area recovers from the disruptlons of 1974, But we are unsure If fertlllty
rates wlll rebound to the high levels observed In the past., It Is reasonable to
assume we may be eritering an era of unstab.e fertll|Ity rates and significant fluctua-
tlons In both fertlllty and mortallty may be the pattern In the future as the cushion
of reserve resources avallable to famllles to deal with soclal and economlic dlsruptions

Is exhausted.

These data !llustrate the composite nature of changes In the crude rate of
natural Increase. During the last two years of observation 75% of the decrease In the
rate was due to the decline In fert!llty and 25% due to an Increase In mortallty, but

In 1974 changes In fertillty and mortallty shared equally In the decllne.

We fee| confident our data accurately reflects the true plcture of mortallty and

fertllity In Matiab, but we cannot documeni to what extent the Matlab experlence
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rgpresenfs the overall plcture of populatlon growth In Bangladesh. We are at a loss
to ldentify factors unique to Matlab which are sufflclent to explaln elther the
signlflcant Increases In'mortallty or the striking fall in fertiilty. Matlab Is
simply not that different from other rural areas of the delta, Therefore we feel fhe

Matlab data probably does reflect slgnlficant changes which occurred elsewhere in

Bangladesh unt!| proven otherwlse.
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" CRUDE DEATH RATES AND INFANT MORTALITY RATES OF OLD AND NEW
TRIAL AREAS [N MATLAB FOR LAST TEN YEARS

TABLE |

0ld Trlal Area

New Trlal Area

Year CDR [MR CDR IMR
1966 16.0 110.7 - -
1967 17.2 125.4 : 2
1968 15,7 ° - 123.8 14.0 121.3
1969 5.1 127.5 14.7 139.3
1970 14.6 131.3 15.9 - 144.5
1971 (:i::iD 146.6 @.7) 147.3
1972 16.4 129.2 16.0 125.9
1973 14.6 128.8 13.2 122.0
1974 (20.0) (67.23 21.3) (180.3)
1975 18.2 150.4 17.6 153.6
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CRUDE BIRTH RATES, TOTAL FERTILITY RATES AND SEX RATIO AT BIRTH OF

TABLE 2

OLD AND NEW TRIAL AREAS IN MATLAB FOR LAST TEN YEARS

0ld Trilal Area

New Trial Area

Sex.

Year CBR TFR 22:;0 CBR TFR et
1966 46.8 6.66 104 . 2 -
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 10}
1971 44,5 6.54 103 43.8 6.40 106
1972 41.8 6.06 102 41.8 6.08 106
1973 47.8 7.25 104 46.6 7.19 104
1974 40. | 6.11 105 39.0 5.72 103
1975 27.6 4.15 106 3,94 107

26.5
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TABLE 3

RATE OF NATURAL INCRBASsS AND INTRINSIC GROWTH RAT& OF OLD AND
N&W TRIAL AREA IN MATLAB FOR LAST TEN YSARS'

Rate of Natural Increase in Percent

Year OTA NTA
1967 2.8 -
1968 Sl e %
1969 3.0 2.9
1970 _ 2.9 oy 2.9
Mean (upto 70) 3.0 3.0
Intrinsic Growth (upto 70) e - 3.2
1971 235 2.4
1972 2D 2.6
1973 343 3.3
1974 2.0 18
Mean (71=74) 2.5 2.5
Intrinsic Growth Rate (71-74) 2.8 27
i975 0.9 0.9
Mean (upto 75) 2.6 2.5
Intrinsic Growth Rate (upto 75) 2.8 2.8
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RECENT MIGRATION TREND

_Appendix |

IN MATLAB
Year ' 68 69 70 71 72 73 % 75

Migratfon-In (Total) . -

OTA 3673 3100 3840 4315 3074 1891 1974 3131

NTA 2912 3104 3610 2948 3099 1716 1850 3075
Migration=Out (Total)

OTA 3058 3664 275| 4439 4525 2300 5548 4632

NTA 4162 3620 2871 3093 4251 2041 5275 5010
Migration-in (Marriage)

QTA 455 494 468 263 563 438 222 445

NTA 388 470 44| 303 545 372 227 532
Migration-Out (Marrlage)

OTA 517 522 494 325 58] 508 229 564

NTA 477 528 562 323 647 487 285 548
Migration-In (Divorce & Separation)

OTA 105 81, 74 58 86 42 148 |35

NTA 19 102 86 74 99 v i 155 {63
Migration-Out (Divorce & Separation)

OTA 80 95 81 76 97 56 }31 136

NTA 60 97 98 91 87 44 164 134
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Appendix 11

LENGTH OF POST-PARTUM AMENORRHEA AND WAITING TIME FOR CONCEPTION
BY THE BODY WEIGHT OF THE WOMEN
(1975 - 197%)

Length of PPA Waltlng tIme for Conceptlion
Closed Closed and Open Closad: Closed and Open Percent
Body Welght Intervals Intervals (months) Intervals (months) Intervals (months) Developed
Ka. X x:F(x)=.5 ex X x:F(x)=.5 ex Sterlllty
<38.5 179 26.3 24.9 7 Bl 40.0 33,5 17.6
(137) (318) (318) (120) : (380) (380)
38.5-42.4 7.9 23,1 22.6 10.7 33.4 31.1 6.7
(19n (376) (376) (138) (405) (405)
42,5+ 16.8 21.9 21.4 10.0 23.6 26.3 8.4
(174) (349) (349) (el (383) (383)

X : mean closed Interval
x 1 F(x)=.5 : medlan Interval

ex ' expected life of Interval at the beginning of Interval

Percent developed sterlllty: Percent of women who are exposed to conceptlon for 60 months and over slnce
resumptlon of her menstruation falled to concelve for any reason.
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