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Aostract: In 1970 a one-year prospective study of birth interval dynamicsfor a group of 200 women in Matlab, Bangladesh was done. 1 The presentpaper reports extended enlargedon an and study of natural fertility in thesame area. During the prospective period of 52 months (1975-1980), 2300women were asked each month about their reproductive status, presence orabsence 
of the husband, family planning use, and breastfeeding practice.
During the first year of the study, anthropometric measures were taken andblood specimens were collected 
for biochemical analyses of 
the nutritional
status of the women. During tne last year of the study when interviewer­respondent rapport was well-established, a question on intercourse frequency 
was added.
 

These analyses of patterns in the componcnts of the birth interval are animportant step in understanding the intermediate fertility variables, provideinsig!,ts into the reasons for less than maximum fertility in this population,
dnd enable predictions of how fertility 
could change with changes in
mortality and breastfeeding in Bangladesh. 
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DETERMINANTS OF NATURAL FERTILITY INMATLAB, BANGLADESH*
 

This paper reports the first results from a four-year prospective studyof the determinants of natural fertility in Matlab, Bangladesh. First, thebackground of the study is given. Next, previous research naturalon fer­tility in atlab is reviewed. Then the methods of the study are described.Following this description, results on two aspects of natural fertility-­
seasonality and socioeconomic differentials--are given. Finally, 
a summary

and description of plans for further analyses are 
presented.
 

I,troducti on
 

Matlab is located on the floodplain of the reghna River basin forty miles
south of Dacca. Communication within the 
area is typically by foot, steam­boat, or country boat, with the latter being crucial during the high waterseason. ne climate is subtropical with the monsoon from June to September.Rice cultivation is the major activity of area residents and ninety percentof the population identify their religion as Muslim. Within Matlab, settle­,3ents are characterized by groups of dwellings of related families around acentral courtyard, collectively called a bari. Baris are clustered togetheron raised land; villages are constituteT-- grou"iTngs of baris. The lowagricultural land thus lies between the villages. The mean number of
 
inhabitants per village is 1160.
 

The field station of the International 
Center for Diarrhoeal DiseaseResearch, Bangladesh (Formerly the Research
Cholera Laboratory) in Matlab,
Bangladesh has provided a unique opportunity for prospective studies of
fertility dynamics in a natural 
fertility population. Demographic surveil­lance was begun in 132 villages of Matlab in 1956 
in conjunction with a
cholera vaccine trial. 
 In 1968 another 101 villages were added to the sur­veillance area (Figure 1). In 1969-1971 a small study of fertility dynamics

was undertaken (Chen, et al. 
1974); because of the rarity of such prospective
studies, the results of this study have served as benchmarks for researchers 
in natural fertility during the past decade.
 

In 1975, encouraged by the work of Chen and others, a larger study of the
determinants of natural fertility 
in Matlab was initiated. The fourteen
villages described in the present study 
were part of the comparison area 
a field experiment of community-based 
in
 

distribution of contraception also
started in Matlab 
at the same time (Stinson, et al. 1982; Phillips, et al.
1982; Rahman, et al. 1980; Bhatia, et al. 1980). Contraception was not
withheld from 
women in these fourteen villages; the Bangladesh government
family planning program covered 
these villages, and any woman who asked for
contraception at 
the Matlab clinic was served as any other person. Contra­
ception use among women in this study remain low, however.
 

The purpose of this study was to assess biological and behavioral factors
associated with natural 
fertility among non-contracepting women. Natural
fertility was first defiied by Henr (1961) as 
fertility occurring in theabsence of deliberate cuntrol of r'producticn. Variations in natural fer­tility are related to differences in duration of the reproductive span and
 
*This paper originally appeared as IPD-Working Paper 1983-84. Brussels, 
Belgium: Interuniversity Program in Demography. 
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components of birth intervals operating within this span. The reproductive
span extends between menarche and menopause but is shortened by marriage
delays beyond menarche, widowhood, or death.
 

The components of the live birth interval defined for this study are:
(1) the period of postpartum amenorrhea following a live birth to resumption
of menses; (2) the waiting time to conception--from resumption of menses to
conception; (3) time list to fetal wastage (if any); and (4) the live-birth 
gestation interval. 

After age, season has been shown to be the variable producing the great­
est fertility differences in Matlab, with twice as many births in the winter 
as in tile summer. This pattern was documented originally by Stoeckel and
Chowdhury (1972) and trigonometric regression has recently been used to
summarize the patterns by age (Becker 1981). The risks associated with the
birth interval components--rcsumption of menses postpartum and fecund­
ability--also have clear seasonal patterns. The risk of resumption of
menstruation is much higher between November and February than in other
months (Huffman, et al. 1978). A suggested explanation for this is the fact
that this season follows the largest annual harvest cf rice and the amountof tine spent breastfeeding is reduced because of the increased labor demands 
on women (Huffman, et al. 1980b). 

The peak in conceptions follows this peak in resumption of menses.
Fecundability, adjusted for days of absence of husbands, is highest in April
(Chen, et al. 1974) and lowest in November.
 

The mean and median lengths of the subintervals have also been estimated.

Mean postpartum amenorrhea intervals for women with a surviving infant ranged

From 16 to 23 nonths in the study of Chen, et al., the former For women below 
age 30 and the latter for women 4bove age 30. 
 Lengths of this magnitude were
 

She also found little evidence of variation between women.
 

also found by Huffman, et al. 
children breastFeed has been 

(1978). 
estimated 

The median time women with 
as thirty months (Huffman, 

living 
et al. 

1980b). 

The median conception-wait interval 
in this populatich (Chen, et al. 1974).
tion (for fecundability) to these data 

has been estimated as eight months 
Menken (1975) fit a beta distribu­

and estimated fecundability as .07. 

Socioeconomic differentials of fertility iriMatlab have been examined for
the period 1974-1977 based on vital registration data for tl"- whole popula­
tion of Matlab by Sheik and Becker (1980). Variables used were religion,
education of woman, education of household head, occupation of household
head, family type, size of dwelling space, and number of cows and boats.
Fertility of Hindus was five to ten percent lower than that of Muslims. In 
1974 and 1975 women with higher education had higher fertility, but in 1976­
1977 the pattern was reversed. (This reversal probably is due to the greater
acceptance of family planning among the better educated as the contraceptive
program began [Rahman, et al. 1980]). Among occupation groups, women in 
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households in which the head engaged in business had the highest fertilitywhile women in households headed by men with other occupations includingbeggars and disabled persons had the lowest. Clear positive relitions were
Found between fertility and size of dwelling space, fertility and number ofboats owned, and fertility and number of cows owned.
 

Metnodol ogy
 

A sample of approximately 2500 women was followed prospectively fromOctouer 1975 to December 1979. All currently married women below age fiftyin fourteen villages near Matlab Bazar (Figure 1) were selected for study.This procedure had the following advantages over a random sampling procedurein the entire area: (a) a geographic cluster near the latlab office allowedbetter supervision and logistic support; (b) selected Feltthe womenintimidated by the study knowing that all 
less 

women in the village were includedin the study; and (c) fewer field workers were required. Women entered thestudy by marriage and lef- the study if they exited from the currentlymarried state. In addition, women left the study by out-migration, refusal,or by reaching menopause. Menopause was defined according to a woman'sreport or if she had not menstruated for six or more months and her youngestchild was more than five years old. whoWonen accepted contraceptive steri­lization were also excluded and, at the data processing stage, women who
began other contraceptive use during the study were excluded from the date
of acceptance onward. 

Five female field workers were. selected and trained extensively for the
work. They were all educated women of the locality. The training included
the following: (1) definition of reproductive terms relevant to the study
and relation of those terms to the local vocabulary; (2) identification ofresponse biases that might occur because of social stigmas, fears, rumors orsuperstitions; (3) teaciing of anthropometric measurement techniques
blood specimen collection; and (4) field testing of the questionnaire. 

and 

At the beginning of the study a short questionnaire was given coveringretrospective reproductive events and socioeconomic variables. The womenwere asked their education; the occupation of their husbands; the numbers ofliving children, dead children, stillbirths, and miscarriages; the date andtype of last pregnancy termination; and present reproductive status. Womenwho entered the study subsequently were also given the questionnaire. 

During the prospective period each field worker was assigned approxi­mately twenty women to interview in a given day. During the first threeyears of the study women were visited at monthly intervals. The interviewincluded questions on reproductive status, breastfeeding status, absence (ofeither the husband or the respondent in the month), and the occurrence of any
child death or change in marital status. Nutritional status was collected,including height at the beginning of the study, weight, and arm circumferenceat monthly intervals. Further, during the first year, blood specimens weretaken at bimonthly intervals for hematocrit analysis. If the respondent wasabsent, the worker visited a second time in the same month to attempt to 
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complete the interview. 
 If the woman was still absent, this was noted and
information for a two-month interval was collected on the next round. 
 If the
absence continued for more 
than six months, the woman was considered an out­
migrant and excluded from the study.
 

During 
the last two years, the interval between interviews was increased
to two months in all but two villages. Reliability checks (a supervisorroutinely selected individuals for an independent re-interview on the dayafter the formal interview) showed the bimonthly data to be as reliable
(tnough tnis need not imply validity) as tnose collected at monthly intervals except for slightly larger discrepancies in reporting of dates of beginningand end of spouse absences. Further details of the reliability checksother study methods are given in Chowdhury and Becker (1981). 
and 

During the last year of the study when rapport had been establishedbetween the interviewer and the 
women, a question was asked on frequency of
sexual intercourse. Actually, frequency itself qas not asked but rather,"How many days since you last had sexual intercourse witn your husband?"-­
since it seemed clear tnat this would yield responses with greater accuracy.
The reason for introducing the question 
was to determine to what extent the
seasonality of fecundability is determined by 
a possible seasonal pattern of

frequency of intercourse.
 

Data Processing and Definitions of Terms
 

There are numerous possibilities for coding and processing data in afour-year longitudinal study. Since reproductive events are relatively rare
compared to the visiting interval of one month, it was decided to code onlythe dates of events. This was straightforward but, of course, led to avariable number of records of variable lengths for each woman. Extensiveediting checks were done and corrections were made by consulting the original
records. Seventy-five women (less than four percent of all women) who werepracticing contraception at the 
Lime of entry into the study were excluded.
For 170 other women who accepted contraception during the study, the date ofacceptance was made the date of termination. The latter appeared a reason­able compromise between total deletion of these cases, 
which could bias the
sample toward lower fertility and leaving them, in which case would notit 
be a natural fertility population.
 

We now give some definitions used in the remainder of the report.Resumption of menstruation postpartum is the date of first menstruation after pregnancy termination; it is distinguished from bleeding associated withparturition by the presence of subsequent menstruation at regular intervals 
or by a subsequent pregnancy. 
 Pregnancy terminations are defined either as
live births if the newborn showed any signs of life or otherwise as non-livebirths. The distinction between miscarriage and stillbirth 
is based on the
duration of pregnancy with the dividing point at seven months. 

The postpartum amenorrhea interval defined the fromis as time pregnancytermination to the resumption of menstruation. Similarly the conception­wait or menstruating interval is the time from the resumption of menses to 
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the last menstrual period (LMP) associated with the next pregnancy. If thewomen became pregnant before resumption of menstruation, the conception-waitinterval is defined as zero. The gestation interval is thus defined here astile time between LMP and pregnancy termination. Fecundability is estimatedas the number of women with a last menstrual period during a month (i.e.,conceptions) plus the number conceiving during amenorrhea in the monthdivided by the number of women-days with husband present during the month.Breastfeeding is defined as full in the absence of either liquid or solidsupplementation. 3reastfeeding is considered to end when the child was
completely weaned. 

All reproductive events considered in analyses inthe occurred theprospective period. For analysis of intervals, entirely prospective (thosethat begin and terminate during the study period) and prospective-censored(those that begin but do not terminate in the study period) are included in
the life tables. 

An iaportant issue to consider within this study is the historical eventspreceding its initiation. The study began the year after a serious faminein Bangladesh. The famine's effect on vital 
events and migration in Matlab-­fertility reduced by about 25 percent, mortality increased by 20 percent andout-migration increased by 35 percent--obviously continued into the present
study (Chen and Chowdhury 1977; Langsten 1980).
 

Results
 

The distribution of the 2368 study women by selected socioeconomic vari­ables (Table 1) shows that 76 percent 
of the women had no formal education;39 per-cent were of the Muslim faith and the modal occupation of their hus­bands was cultivator. The distribution of the women by time of entry andreason for exit from the study is shown in Table 2. Most of the women enter­ing the study after 1975 were young women entering due to marriage. The
refusal 
rate was low, three percent. 

A summary of the reproductive events recorded and rates (per 1000 woman­years of observation) is given in Table 3. The observed general maritalfertility rate (GMFR) was 254. Note that this is 
a GMFR for non-sterilized,
non-contracepting women. The level of 135 non-live births per 1000 termina­tions (88 miscarriages and 46 stillbirths) indicates that the extent ofcoverage of pregnancy terminations was Thisquite good. is nearly identicalto the rate of 136 found in the prospective Khanna study in the Punjab
(Potter, et al. 1965). 

Seasonal Patterns
 

There is a pronounced seasonality of reproductive events in this popula­tion. Figure 2 shows the season patterns of three measures: (a) live birthrate; (b) the probability of resuming menstruation among women beginning themonth in postpartum amenorrhea; and (c) fecundability. Seasonal patternsvaried in intensity over the four-year period. The cause of the irregularity 
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is found in the extrenely low fertility the year before the survey began, duoto the disruption accompanying the flooding and famine of 1974-1975 (Ruzicka
and Chowdhury 1978). Fecundability rebounded in the spring of 1976 giving abirth peak in the winter of that year and then the normal pattern began tobe re-established. As documented previously, the risk of resumption of
menstruation postpartum peaks in the winter (Figure 2), though in these data 
a yearly cycle is much less apparent. 

During the last year of the study the question on days since lastseasonal intercourse was added to permit examnination of the extent to which
the seasonality of fecundability is determined by a possible seasonal pat­tern of frequency of intercourse. 3 4 summarize theFigures and analyses
pertinent to this question. In Figure 3 the peak of fecundability clearlycorresponds to the minimum of the ,rean days since last intercourse, though
the trough of fecundability does not correspond with the longest mean tinie.Of course we would expect fecundability to be less sensitive to the mean dayssince last intercourse than to the proportion of vomen reporting a short
interval since last intercourse. The proportion of women having intercourse
within three days prior to the interview is shown by month in Figure 4. Thecorrelation between this series and fecundability is .62 (p <.05). Furthermodeling of the effects of the observed seasonal changes in intercoursefrequency on fecundability showed that such changes cannot account for the
full variation of fecundability (Becker forthcoming). Further work is in 
progress to quantify these effects. 

Socioeconomic Differentials in Subinterval Components 

Three simple socioeconomic indicators are available from the initialquestionnaire. These are: education of the women, occupations of the 
husbands, and religion (see Table 1).
 

Since the ag.} distributions not same in theare the different education
and occupation groups (Table 4), age must be controlled when they are com­pared. Table 5 shows age-specific fertility rates and non-live 
birth ratesfor the given groups. Fertility differences are largest between the occupa­
tion groups with the highest general fertility rate (GFR) among women whose
husbands work in business and 
the lowest among those with husbands engaged

in agriculture and other occupations. (The rate for the business category
is seventeen percent higher than the rate in the "other" category, supporting
the findings reported by Sheik and Becker [19801.)
 

Fertility levels are different between educated and uneducated women onlyin the youngest age group, with fertility eleven percent higher for unedu­
cated woinen (p<.l). Can this difference be explained by differences in thenatural fertility parameters or there beginning ofis possibly a conscious
but unreported fertility regulation among the younger educated women? This
question will be addressed below. The age-standardized fertility for Hindu women is slightly higher (seven percent) than that for Muslim women; again
tle difference comes largely from the higher fertility among Hindu womenbelow twenty years of age (p( .31 for the comparison in this age group). It 
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is worth noting that this Muslim-Hindu fertility difference is the oppositeof that found in the Bangladesh Fertility Survey for the ascountry a ,yhole.This apparent inconsistency could be due to differences in contraceptive usebetween the groups, or more likely, to regional differences in fertility
wi thin the country. 

Non-live birth rates vary only slightly between the socioeconomic groups.Again because of differences in age distribution, age must be controlled inthe comparisons. The only comparison of standardized rates which reachesstatistical significance is between agriculture and business occupations.The highest age-standardized rate is for women whose husbands work in agri­culture. The rate for non-educated women is nineteen percent higher thanthat for educated women, and that for Muslims is eleven percent higher thanthat for Hindus (Table 5). For Hindu women below age twenty, the rate is amere one-third that of their Muslim contemporaries; but for women above agethirty, the Hindu rate is forty-three percent higher. Though neither ofthese differences actually reaches statistical significance (at < .05 level),reflecting the small number of events, it seems probable that there is a truedifference in the age pattern in the two religious groups. 

Turning to the subintervals, Table 6 gives the median conception-waitintervals according to age and socioeconomic group for women who resumedmenstruation in the prospective period. The values generally hover aroundeight or nine months in both age groups, the same values Found by Chen, etal. (1974). .Note that under the assumption of a geometric distribution, amedian conception-wait of nine months corresponds with a level of fecund­ability of .07, identical to the estimate obtained by Menken (1975). A rnlorerigorous estimation of fecundability using these censored data and assump­tions of a beta distribution remains to done.
be Exceptions to the medianvalues of eight or nine months are women with some education and women whosehusbands have "other" occupations who both have longer tines to conception,and women whose husbands are businessmen who have a shorter delay to concep­tion. Thus the lower fertility amonj younger educated women can be due to
t:ie additional 
 three months waiting tine to conception for these women. Themedians vary insignificantly between age groups. 

Table 7 shovws the median lengths of postpartum amenorrhea for the sameage and socioeconomic groups. clear differentialThe age is immediatelyapparent with olk er women having intervals on average four months longer.The median for womien with some education is three a.onths shorter than thatfor women without education. This difference effectively cancels the three­month-longer conception-wait interval of educated women in the comparison ofthe total birth interval. These results confirii those found by Huffnan, etal. (1978) that increasing socioeconomic status is associated with shorter 
postpartum amenorrhea in Matlab.
 

Table 8 gives the median lengths of full breastfeeding and the total time
breastfeeding for women having live births who initiated full breastfeedingand who did not experience a child death. The most striking feature of thistable is the comparatively short median time forafter birth introduction of 
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supplementary foods among Hindus; by ten weeks efter birth, Fifty percent ofHindu mothers have begun supplementation, while the corresponding time forMuslim mothers is thirty weeks. There were only minute differences across age groups so 
these data are not shown, apparently indicating that the social
 norms regarding breastfeeding are dependent age of the Thenot on mother.longest median interval is found among women whose husbands are in agri­
culture.
 

The median total .reastfeeding length is very long in all 
age and socio­
economic groups; half of the children born live in the study were still being
breastfed after two and one-half years of age. 
 The shortest medians are for
 
women whose husbands are ousinessmen and the longest are for Hindu women.

Th'us Hindu women begin supple.mnentation earlier and continue breastfeeding

longer than Muslim mothers.
 

The link between breastfeeding length and amenorrhea in these data is
illustrated by Table 9. For women who begin supplementation within one month

of parturition, the median amenorrhea length 
is eight months. This is much
longer than might be expected; the reason is probably that 
though supplemen­
tation begins witnin one month, the frequency and duration of suckling is

still high. The 
relatively small increase in the median amenorrhea length
with increasing mean durations of fill 
 breastfeeding probably nay be ex­
plained sinilarly. 
 For women who continue full breastfeeding beyond eleven
monthis, the median length is seventeen months. 

Estimation of Total 
Birth Interval
 

We now replicate the estimation of the total live birth interval done byChen, et al. following the results from renewal theory (Sheps and Menken
1973). The probabilities of each type of birth outcome are given as -well as
the inean durations of gestation and postpartirm amenorrhea associated with

each outcome (Table 10). 
 For stillbirths and miscarriages the means can be
estimated directly since at least 95 percent of the intervals began and ended
in thle prospective period. For live births, 36 percent of the postpartumamenorrhea intervals were censored; thus for this mean interval, the median
is substituted. The estimation of the mean conception-wait interval isproblematic. Sixteen percent of the menstruating intervals begun in the
prospective period did not close !ithin thirty--six mnonths (Figure 5). The
I; curve for conception-wait appears to have asymptote near tile valuean 
of .15 indicating that this proportion of women may never have a next con­ception. 
 Thus to estimate the mean conception wait-interval here, we haveintegrated the lx function up to 36 months and then subtract .16 x 36.
 
This yields an estimate of 8.0 months.
 

The resulting estimate of the live birth interval 
is 35.4 months compared
to the value of 33.8 derived by Chen, et al. (1974). The inverse of the
birth interval multiplied by the proportion of fecund women gives an estimate

of the fertility rate for fecund women. 
 Jsing the estimated proportion of
 
women who will not have a next conception (.86), the derived estimate of

fertility is 285 per 1000. 
 This is close to the observed fertility rate of
 
264.
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Discussion and Plans for Future Work
 

Though it can be said that there are not evident conscious restraints onfertility ancng most couples in Matlab, the resulting natural fertility isnevertheless considerably below the maximum possible. The reasons are verylong postpartum anenorrhea due to the extremely long average duration
breastfeeding and relatively 

of 
low fecundability. Fecuridability varies overtwo-fold depending on the month of the year and, even at its highest, isconsiderably below the levels (at and above .2) reported for other popula­tions (Leridon 1977). An explanation for the low fecundability is the rela-.tively low frequency of intercourse. Assuming, for simplicity, no variancebetween couples, a mean open interval of 4.7 days (the value for monthsall

combined) corresponds to a mean of only three times of sexual intercourse permonth while the corresponding means reported in the United States and India 
are 8 and 5 (Leridon 1977). 

In fact the work on models of fecundability according to frequency ofintercourse (Barrett and Marshall 1969; Schwarts, et al. 1980) allows inde­pendent estimation of mean frequency of intercourse from the estimate offecundability. 
 These models present estimates of fecundability as a function
of frequency of intercourse. By extending the curve (Barrett and Marshall1969), we find for a ,.nean fecundability of .07, a pattern of intercourse 
every 11 days is indicated. This implies a frequency of 2.7 per month whichis very close to the rough estinate of 3 derived from the reported interview 
data.
 

Witn few exceptions, the socioeconomic differentials in the birthinterval coinponents were relatively small. It is expected that such varia­tions vould be less in a natural fertility population than in a Malthusianpopulation. In this area of Bangladesh the social and cultural mores appli­cable to breastfeedinq and sexual relations appear to change only slightlyacross socioeconoa1ic groups (Maloney, et al. 1981). An exception theearlier introduction of supplementary foods among Hindu women. 
is 

It is obvious that numerous analyses remain to be done. Some which have
emerged 
 from this -4ork and which are in the planning stages are: (a) esti­mation of fecundability with a beta distribution; (b) quantification of theeffect of seasonal differences in frequency of intercourse on the seasonalityof fecundability; (c) multivariate analyses of differentials in the subinter­vals by socioeconomic status, using proportional lazards models; (d) furtherstudy of the interactions between nutrition and postpartum amenorrhea andconception-wait; and (e)study of the relation between frequency of inter­
course and fecundability using individual data.
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Figure 1: 
 Map Showing Matlab Surveillance Area
 
and Villages in the Present Study
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Figure 2: Live Births, Estimated Probability of Resumption of
 
Menstruation and Estimated Probability of Conception
 
by Calendar Month of the Study
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Figure 3: 	 Fecundability and Mean Days Since Last Sexual
 
Intercourse by Calendar Month
 

Conceptions per 
1000 women-days 

1.00 
Mean Days 

Mlean 6. 

80\ 

60 \ 
I 

,// 
/ 

\ 

//~ 

/ / 

5. 

40 

\, 

Fecundability 
4. 

0 
" I I I t I I I I -

3.0; 
J F M A M J J 

Calendar Months 
A S 0 .' D 



-13-


Figure 4: Fecundability and Proportion Having Intercourse
 
Within Three Days by Calendar Month 
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Figure 5: Proportion of Women Not Yet Pregnant
 
by Months Since Resumption of Meinses
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Table 1: Distributions of the 2368 Study Women
 
by Selected Socioeconomic Characteristics 

Formal Education Percent 
None 76 
1 - 5 years 21 
6 years and above 4 

Religion 
Islam 89 
Hinduism 
 11
 

Husband's Occupation
 

Culti vator 
 31
 
Agricultural laborer 7 
Fi sherman 10 
Mill worker 11 
Unskilled laborer 4 
Boatman 4 
Businessman 11 
Service and professional work 14
 
Se If-empl oyed 4 
Other (domestic labor, students, beggars,


handicapped persons) 
 5 



Table 2: Number of Women in the Study by Time of Entrance into the Study
and Reasons for Exit from the Study, by Age Group 

Entrance 
into Study Reason for Exit from StudyAt After Change in Out- FamilyAge "1 3egin- Begin- Trunca- Re- Marital Migra- Meno- Long PlanningGroup Women ning ning tion fused Status tion pause Death Absence Use 

All Ages 2367 1920 447 1697 56 ill 166 118 20 25 174 
< 20 666 395 271 519 10 44 62 1 5 14 11 
20 - 29 753 648 105 566 16 24 71 2 6 5 653 
30 - 39 676 632 44 483 17 26 
 25 31 
 7 3 84
 

40 + 272 245 27 129 13 17 8 84 2 3 16 



Table 3: Woman-years of Observation, Numbers of Prospective Reproductive Eventsand Rates of Reproductive Events by Type of Event and Age Group
 

Pregnancy 
 Pregnancy

Tern ination
Woman-years Termination
Non- Resumption Non__ Resumption
of Concep- Live Live 
 of Menstru- Concep- Live
Age Observation tion Live of Men-
Birth Birth ation 
 tion Birth Birtha struation
 

All Ages 7464 
 2229 1969 
 307 2390 299 264 134 
 320
 
< 20 1995 721 633 81 644 361 317 113 323 
20 - 29 2463 930 846 
 117 997 378 
 343 121 
 405
 

30 + 3006 578 490 
 109 749 192 
 163 182 249
 

aNon-live births per 1000 pregnancy terminations. 
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Table 4: Percentage of Study Women Less 
in Each Socioeconomic Group 

Than 25 Years of Age 

Socioecone,nic Variable 
and Category 

Percentage of 
Women Less 
Than 25 Years 

of Age 

Education of Woman 
Non 
Some 

Occupation of Husband 
Ag ri cultu re
Business 
Fishing 
Other 

41 
60 

41 
45 
43 
50 

Rel igion 
Hu sl i mHindu 4545 
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Table 5: Women-years of Observation, Live Births, Non-live Births, Fertility
Rates and Proportion of Pregnancy Terminations W1hich Were Non-liveBirths by Woman's Age Group and Socioeconomic Characteristics 

Non-I ive 
Socioeconomic 
Characteristics 

Woman-years 
of Observation 

Live 
Births 

Non-live 
Births 

Ferti 
Rate 

ty 
Births 

Per 1000 
Terminations 

Education 
No Educati on 

All ages 
< 20 

20 - 29 
30 + 

5941 
1339 
1939 
2663 

1486 
435 
635 
416 

246 
63 
90 
93 

250(258)a 
325 
328 
156 

142(14 0 )b 
127c 
124 
183 

So;me Education
All ages 
< 20 

20 - 29 
30 + 

Occupation of Husband 

1900 
675 
640 
485 

481 
198 
210 

73 

60 
18 
27 
15 

267(247) 
293 
328 
151 

111(118) 
83 

114 
170 

Agriculture
All ages 
< 20 
20 ­ 29 
30 + 

2946 
731 
911 

1304 

721 
226 
308 
187 

129 
30 
50 
49 

245(252) 
309 
338 
143 

152(150) 
117 
140 
208 

Business 
All ages 
< 20 

20 - 29 
30 + 

862 
190 
334 
338 

249 
64 

118 
67 

35 
8 

15 
11 

289(286) 
337 
353 
198 

123(122) 
ill 
119 
141 

Fishing
All ages 
< 20 
20 - 29 
30 + 

779 
197 
263 
320 

212 
76 
82 
54 

35 
6 

13 
16 

272(274) 
387 
312 
169 

142(139) 
73 

137 
229 

Other Occupations
All ages 
< 20 
20 - 29 
30 + 

3153 
897 

1071 
1186 

785 
267 
337 
181 

107 
37 
38 
32 

249(245) 
298 
315 
153 

120(120) 
122 
101 
150 

Rel i lion 
Muslim 

All ages 
< 20 
20 - 29 
30 + 

6818 
1762 
2268 
2788 

1714 
534 
743 
437 

272 
77 

104 
91 

252(253) 
303 c 

328 
158 

137(136) 
126 
123 
172 

Hindu 
All ages 
< 20 
20 - 29 
30 + 

923 
252 
311 
360 

253 
49 

102 
52 

34 
4 

13 
17 

274(271) 
392 
328 
144 

118(122) 
75 

113 
246 

a The rate in parentheses is the age-standar'ized rate using number of women­
years of observation for all women as the standard.b The rate in parentheses is the age-standardized rate using number of 
terminations for all women as the standard. 

C Comparison significant at < .05 level. 
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Table 6: Life Table Medians of Conception-wait Interval (in Months)
by Age Grtip of Woman and Socioeconomic Characteristics* 

Socioeconomic Variable 
and Category 

Al 1 Aomen 

Education 

Some 

Occupation of Husband
Agri cul-ture 
Business 

Fishing 
Other 

Religion 

MusT im 

Hindu 

All Ages 
Age Group 

Below 25 and 
25 Aoove 

9 9 9 

8
11 8 

11 
9 

11 

8 
7 
8 

12 

8 
7 
6 

11 

8 
7 
8 

12 

9 9 9 
8 8 8 

*1These life tables included all resumption of menstruation events so a woman 
can be represented more than once.
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Table 7: Life Table Medians of Interval from Live Birth Delivery
to Resumption of Menstruation, by Woman's Age Group and
Socioeconomic Characteristics* 

Socioeconomic Variable Age Groupand Category All Ages Below 25 and 
25 Above 

All Women 16 14 18 

Education
 
None 17 15 
 18Some 14 13 16 

Occupation of Husband 
Agriculture 17 16 18Business 16 15 17Fishing 16 14 18Other 15 13 18 

Reiion

Muslim 16 14 18Hindu 16 13 21 

*T1hese life tables included all resumption of menstruation events so a woman 
can be represented more than once. 
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Table 8: Life Table Medians of Intervals of Full Breastfeeding (WithoutSupplementation) and of Total Breastfeeding for Women qith LiveBirths in the Prospective Period and No C,'ild Death, by Socio­
economic Characteri stics 

Socioeconomic 
and Category 

Radix of 
Life 

Tables 

Median Full 
Breastfeeding 

(Months) 

Median Total 
Breastfeeding 

Interval 
(Years)a 

All Women 1194 29 32 

Education 
None 
Some 

879 
315 

30 
23 

32 
30 

Occupation of Husband
Agri culture 
Business 
Fi shi ng
Other 

432 
147 
110 
505 

31 
27 
21 
27 

30 
28 
35 
33 

Religion
KMuisin 
Hindu 

1061 
133 

30 
10 

31 
34 

alnterval 
fromn birth to complete cessation of breastfeeding.
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Table 9: Life Table Median Lengths of Postpartum Amenorrhea for WomenBeginning Full 3reastfeeding After a Live Birth, by Length of Full 
Breastfeedi ng*
 

Length of Full 
Breastfeeding 
(in Months) 

Radix of 
Life Table 

Median Length 
of Postpartum 
Amenorrhea 

All Lengths 3203 15 

< 1 201 8 
I - 2 272 12 
3 - 4 218 15 
5 - 6 252 16 
7 - 8 253 15 
9 - 10 152 16 
11 + 161 17 

*In this table women are included if they began full breastfeeding in the
,nonth of a live birth and ended full breastfeeding in the prospectiveperiod. If a woman had two such breastfeeraig intervals, she would berepresented twice in the tables. 
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Table 10: 	 Comparisons With Chen, et al. of Estimated Components
of the Live Birth Interval (Chen, et al. Results in 
Paren thesis) 

Waiting Time to Probability Length of Interval (Months)
Conception !Months) per Postpartum
Menstrual Interval Outcome Conception Gestation Sterility 

(i) (PI) (Gl) 	 (Sl) 

(M, (1)	Fetal .088 (.13) 3.0 (1.0) 1.8 (2)
 
Loss
 

8.0 	 (8) (2) Still .046 (.02) 8.0 (8.5) 3.3 (2)
 
Birth
 

(3)Live .865 (.85) 9.0 (8.5) 15.0 (15)
 
Birth
 

Estimates of Mean Intervals and Fertility Rate 

Estimated Mean Conception Interval = 	M + P1 (Gl + Sl) 

= 30.6 months (28.7) 

Estimated Mean Live Birth Interval 
= - x mean conception interval 
P3 

= 35.4 months (33.8) 

Estimated fertility rate = 	(12/estimated mean live birth 
interval) x proportion of women who 
will have another conception) 

= .285 
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Appendix Table 1: Radices of Life Tables for Prospective Intervals from Life
Birth Delivery to Resumption of Menstruation (LB-RN) andfrom Resumption of Menstruation to Conception (RM-C) by
Socioeconomic Characteristics and Age Group 

Socioeconomic 
Variable and Category 

All 
LB-RM 

Ages 
-"LB-RM 

Age Group
Below 25 

RN-C LB-RM 
25 + 

RN-C 

All Women 1954 2383 1096 1164 858 1219 

Education 
None 
Some 

1476 
478 

1829 
554 

773 
323 

823 
342 

703 
155 

1006 
213 

Occupation of Husband
Agri cul ture 
Business 
Fishing 
Other 

71 3 
248 
211 
782 

899 
302 
250 
932 

385 
129 
121 
461 

423 
147 
121 
474 

328 
119 
90 

321 

476 
155 
129 
459 

Religion
Muslim 
Hindu 

1703 
251 

2098 
285 

942 
154 

1020 
144 

761 
97 

1078 
141 
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