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Introduction

"THE duration of postpartum amenorrhoea (PPA) isthe period taken to. return of mensus
following a live birth or late term of abortion or till birth. This is a temporary
infecundable period during which awoman is non-susceptible to pregnancy again dueto
suspension of natural cycle of ovulation and menstruation and the attainment of first
menstruation istreated as the termination of PPA. Asin some populations, the PPA may
prolong upto 2 years (Bongaarts and Potter, 1983) which exerts a period of temporary
infecundity that inhibitsthe fertility because alarge proportion of women's reproductive
lifeis spent in the amenorrhoea state. Further, the PPA varies across populations aswell &
within a populaion across sodosconomic and behaviourd groups (Bongearts and Potter, 1983;
Sinvesn dal., 1989). Hencg in view of the importance in hedth and demography, the
patterns and determinants of PPA have been the subject of many studies and extendsthe
interest of researchers to carry out a study in the population of Gujarat.

The podpatum amenarrhoea (PPA) is one of the five proximae deleminants affecting
natura fertility identified by Bongaarts (Bongaarts and Potter, 1983). The study of the
mechanism underlying the variation of PPA acquires much more importance for the
evaluation of the postpartum contraception programme as well as the ascertainment of
natural fertility of women (Srinivasan et a/., 1989). It has been widely recognised that
PPA is highly correlated with breastfeeding as a behavioural component in a non
contracepting society. Empirical evidences show that prolonged lactation hel pstoincresse
the duration of PPA and thereby the period of temporary infecundability (Akin et al.,
1981, Jain et al., 1979). The effect of breastfeeding has been clearly identified in the
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biomedical, demographic and social studies as one of the factorsto reduce the risk of
pregnancy. However, the practice of breastfeeding isalso said to vary across different
socio-economic and cultural groups and so is expected inthe areaunder study. Inthis
paper, specifically, weintend to find the effect of various covariates on the duration of
PPA in the gate of Gujara. As modt of the covatiates may be fixed in neture, the durdiion of
breastfeeding is considered as a time dependent covariate.

Data

The databasefor this paper istaken from the large scale 'National Family Health
Qrvey condudted duing 1992-93. As is wdl known, the man djedive of the survey
was to provide infametion on fetility, mortdity, pradices of family paning and MCH
services at state and national levels. The state of Gujarat isone of the stateswhichis
covad in the survey. A tad sarpe of 3955 ever maried women were identified for
the survey and out of which 3,832 (96.9 per cent) women were interviewed and the
remaning 3.1 per oat ware nat avalable or nat reponded a the survey. Data on podpartum
amenothoes, bresstfeading and supplemantation food given to the children were obtaind
from a sies of quedions in Sation 4 of the Woman's Quedionare These quedtions
were asked to those women who have given live hirths during the legt four years preceding the
uvey, ie, from January 1989 to the date of aurvey. Acoarding to this aiteria, there were
1,499 (39.1 per cent) women who have experienced at least asingle live birth in the
study population during the aforesaid time period, 14.2 per cent have at least two ad
oy 1 pa cat have expaiencad a leet 3 hirths The presat dudy hes conddered the
multiple births occurred in the study period assingle birth and also considered thelast
and next to last birth.

Methadology

Asmentioned, the duration of PPA, for the present study, is ascertained from the
women who have given a least one birth between 1989 and date of survey. While
determining the duration of PPA pertaining to the most recent birth beforethe survey, we
have complete as wdl as censored dbsavaions in the survey. In the latter casg, we further
moved beack to e if the women hes given more then one hirth to get the duration of PPA.
If the women had not given more than one birth and has not yet resumed
menstruation after the birth of thelast child, wetreat the duration between the date of
birth of the last child and the date of the survey as the censored duration of PPA.

We utilise the concept of lifetable techniqueto derivethe surviva distribution of te
dudion of PPA by incoporating the complde as wdl as censored obsavations The
median duration of PPA has been obtained asasummary measure by aset of selected
explanatory variables under the univariate andysiswhich isfurther extended to carry at
a mutivaige andyss under the proportiond hezard modd to sudy the dateaminants of
PPA. It may be noted that if there is an independent duration variable which could
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be ather complee or censored, we need to evdve a methodology on the lines of bivaiae
life table and develop amethod for theinclusion of aset of covariates. A viamediais
conddared in the presat peper to incorparate such a vaidde as time dependant datus
vaidde dongwith other fixed covarides In the presant case the daus of bresgtfexding &
time "t' is a time dgpendat covaide dong with ather soad, economic and demogrgphic
fadors as the explanaory vaiddes If we denote the risk of the attainment of mendrud
oyde fdlomng a live birth, and x be a vedtor of indepandant varigbles and p be a vedor of
regesson paardea, we can rgresat the rik of rduming to mensus by the eguation
uda the Cox proportiond hezard modd (s2 Cox, 1972 in genad, oadficdly on the
current line Mukherjee et al. (1991); Nath et al. (1993)).

het) = hyt) €™, @

where, k() be the basdine hazard for which no spexific fundion is assumed and rgpresants the
hezard fundion for individudls whose expandary vaiddles ae dl zao. If the datus of
breastfeeding at time'V as"yes" or "no" be denoted by BF(t), the specification of the
above hazard model can be made as the following.

logh(®) = loghy(f) + Xi b +yBF() @
log h(t) = log hy(t) + X;.b +y BF(t) €)

where, X isa st of fixed covaiates induding housshdds gandard o living datus X isa
s o fixed covaiaes without housshdd dandard of living, and BF(t) is an indicator
vaiddles asuming a vaue 1 if the women is breedt fexding (patidly or fully) "t' months
after the birth of thelast child and O if sheis stopped breastfeeding. ThebPandy are
unknown regression coefficients. It isused to examinewhether breastfeeding Satusata
given point of time hasan effect on PPA. It will dso examinevariationsof PPA inexh
sUb-group of population by contralling fixed covariates and time dependent covatiates

In hazad modd, dl women with same covaides have idaticd risks of reuming to
mansss over the coure of dudy and this rik may vay among groups with differant
covariates. Inmodel, hy(t), the baseline hazard functionisestimated with referenceto a
goadfied reference group and rddive risks of the other groups is cdadaed in rdaion to
bese line group by exponattiaing the regression codfidat, i.e, exq(b) which represants the
dfet of the covaiae on the herad fundion for rdference group. The dfect of the
covariateismeasured in termsof therelativerisk of the attainment of menses;, values
greater than 1 indicate that the relative risk of the attainment of mensesisgreater than
that for reference group, whereas values less than 1 indicate lower relative risks.

Four dfferat proportiond hezard modds are conddarad to s the net rddive ik of
dtanment of PPA. Bass of conddadion of fird two models differ with and without
standard of living index. Thethird and fourth models are the extension of thefirst and
ssoond modds regpedtively; one with the indusion of interaction between place of resdence
and education (sgnificant vaiadlesin modd 1), wheressthe fourth modd istheextension
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be ather complete or censored, we need to evdve a methodology on the lines of bivaiae
lifetable and develop amethod for theinclusion of aset of covariates. A viamediais
conddered in the presant peper to incorporate such a vaiable as time dependant Satus
vaidbe dongwith ather fixed covaiaes In the presant cass the datus of bresstfeading a
time "t" is a time dgoendat covaiate dong with ather sodd, economic and demogrgphic
factors as the explanatory vaiddes If we denate the risk of the attanment of mendrud
oyde fdloning a live hirth, and x be a vedtor of independent vaiables and b be a vector of
regresson parameE, we can rgoresant the ik of retuming to menaus by the eguation
ude the Cox proportiond hezard modd (sse Cax, 1972 in genad, pedficdly on the
current line Mukherjee et al. (1991); Nath et al. (1993)).

Bt = 1) &M, ()

where, hy(t) be the besdine hazard for which no spedific fundion is assumed and represants the
hezad fundion for indviduds whose explanatary vaiddes are dl zao. If the Saus of
breastfeeding at time"t" as"yes' or "no" be denoted by BF(t), the specification of the
above hazard model can be made as the following.

log A($) = log A () + X, B + y BF(), (2)
log k(#) = log A(8) + Xf|3 + y BF(¥), (3)

wherg, X is a st of fixed covaiates induding housshdds sandard of living dalus X isa
s o fixed covaiates without housshdd dandard of living, and BR(t) is an indicator
vaiddes asauming a vdue 1 if the wamen is breed feeding (patidly or fully) "t' months
after the birth of the last child and O if sheis stopped breastfeeding. Theb andy are
unknown regression coefficients. It isused to examinewhether breastfeeding satusata
given point of time hasan effect on PPA. It will also examinevariationsof PPA inesth
Ub-graup of populaion by contralling fixed covariates and time dependent covatiates

In hezard modd, dl women with same covaides have idanticd risks of reuming to
menss over the coure of dudy ad this rik may vay among gouss with differat
covariates. Inmodd, h, (t), the basdine hazard function isestimated with referencetoa
sadfied referance group and rddive risks of the ather groups is cdaulaed in rdaion to
base line group by exponentiding the regresson codffidean, i.e, exp(b) which represants the
effect of the covariate on the hazard function for reference group. The effect of the
covariateismeasured in terms of therelativerisk of the attainment of menses; vaues
greater than 1 indicatethat therelative risk of the attainment of mensesisgreater than
that for reference group, whereas values less than 1 indicate lower relative risks.

Four different proportiond hazard modds are conddared to s the et rdaive risk of
dtanment of PPA. Bads of conddadion of fird two modds differ with and without
standard of living index. Thethird and fourth models are the extension of thefirst and
ssoond modds respediivdy; one with the indudon of interadtion between place of resdence
and education (Sgnificant vaigdlesinmodd 1), wheressthefourth modd isthe extenson
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of the ssoond with addition of interadion batwean the educaion of women and Sandard of
living index (significant variablesin modd I1).

Independent Variables

We have included several explanatory variables to reflect socia, economic and
behaviourd faoats which may cause vaidions in the durdion of podpartum amenorrhoea
Though PPA is lagdy a hidagicd phenomang it is sad to be dfedted by vaious fectors
mationad ebove which can be groupad into those pataning to the housshdd (place of
residence, religion and caste, and household economic status); those pertaining to the
woman (her education, wark datus and her age a the time of hirth); and those pataning o
the child (sex and regime of breedfeding). Acocordingly, the mecheniam through which the
duration of PPA varies can be considered as a biosocia process.

Aslife styles differ in rural and urban areas, a ditinction is made in the place of
resdence by teking dichotomous vaiadle rurd as 1 and uben as 0. Bdid's and pradtioss
have a gable and drong influence on humen behaviour, which is mouded by cegte ad
religious affiliation and hence it isimportant to incorporate these differences. For the
variablerdigion, Hindu is considered asthe reference category in relationto Mudlims
and othas Stchedued Cades and Schedued Tribe ae conddered as sgparate vaiddes
kegoing atha's as the reference group. The economic datus of a househald is meeared by
a compadte index, neamdy dandard of living index, indicating the differet fadlities and
ites presat in the housshdd such as the tale fadlity, source of lighing, avalaality of
kitchen rooms type of fud used for cooking, dructure of the houss source of drirking
wde, livestock avaldde a house and ownadhip of vaious consumea durables such as
swving maching dodk or wadh, sofa &, fan, rado o tranddtor, refrigarator, tdevison,
VCRor VCP, hicyde, matorcyde or sooater, and car as congtructed by Roy and Jayachendran
(1996). We dasdfy the housshdds into three groups according to three Sodo-economic
datus viz, low, medum ad high ad cosdaed in the faom of dichatomous vaiadles
with the households falling in the high category to form the reference group.

The fird women levd indicaar is regaded as ha educationd atanment. Women
were grouped according to whether they areilliterate or had no forma schooling, had
pimay o midde shoding (17 yeas of shoding) and hed suded upto high sthod
and beyond (8-10 years and more of schooling). The reference group comprisesthose
women who hed dudied far & lesst 8 years The next vaiade in the lig of the wamen
charadgidic is her wok daus Those who were dther engeged in housshald work o
working without weges, were categorized as nontworking and the remiaining wiere consdered as
warking and tregted as the rdference category. Under the drong hdld of son prference, the
boy behies have bemn recdving more atation and cae induding longer durdions of
breedfesding then deughters To see the dfet of this we have induded a dichatomous
vaiade indicating the sx of the child with femde hirths as the rfarence category. Findly, as
the mother's age especialy at birth is supposed to be an important demographic
determinant of PPA, we study the effect of it and derive the median duration of PPA
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for two age groupswho arelessthan 25 years and the ather who are of twernty fiveand
above

Reaults

Fdlowing the life table methodology disoussed above, we have found out the survivd
ddribuion of the duration of pogpartum amenamhoea and edimated the medien length of
PPA in Guaa as gven in Teble 1 The madian length of PPA in uben area of Gujaat is
about 10 monthswhereasit ismorethan 12 monthsin therural areaof the sate. There
appears an inverse rel ationship between the length of PPA and the education of warm
While an illiterate worman, on an average, have the length of PPA as 135 months an advanosd
women in tams of education i.e above high sthod, hes amenamhoea pariod s low as alitle
less then 6 months When we go by the rdigon of women, we do nat find much
difference in their amenorrhoea period with median length of amenorrhoea paiod for
Hindu women as 12 months and for Mudim women as about 11 months As far as the
dfferentids in amenarmhoea paiod by cede is concamed, it is found thet the women from
Stheduled Tribe community reported to have on avarage little less then 14 months of
PPA as compared to about 11 monthsin case of either Scheduled Castear nontSC/ST
women. The median durdion of PPA is dmogt same for working and nonrworking women
at about 11 months. Mother age at the time birth of the child is taken asabidogcd
reeson to show difference in the amenarrhoea pariod. It is oosarved thet the young women
(a0ed less then 25 years) have median duration of PPA as about 11 months which increesss
with the age of the mather to show allevd of more then 12 months for women aged 35 years
and above Towards the sodo-economic condition of the housshdd  to which women bdang,
we find that women from low sodo-economic beckground hes about 15 months of
amenorrhoea period whereas, the women from medium and high sodo-economicgoups
respedtively have the amenorrhoea period as about 11 months and 9 months 1t may be noted
that ait of 1,499 women who have been identified as given at least one birth in last about
four years, 37 women did not feed their child because of the death of the child soon
after the birth, of which 18, (i.e. 50 per cent) were the caserdated to mother and ar child
dackness 15 twin children are conddered as asinge birth. Considering three categories for
the length of breastfeeding as 0-12 months, 13-24 monthsand 25 monthsand above we
have obtained the median duration of PPA in eech caegory and find thet the length of
PPA increeses with the increese in the duration of breastfeeding. The women who breast
fed for less than 12 months have PPA as 11 monthswheress thewomenwho breedt fed
for morethen 25 months have PPA morethan 15 months.

Further to the abovefindings from the univariate life table, multivariate life table
andyds as dexibad in the methoddlogy sedion hes been caried out in order to assess
the net effect of various explanatory variables along with atime dependent covaiae
Thefixed covariates are mainly socio-economic factors. Four multivariate modelsare
congdered. Thefirg modd assessesthe effect of the place of residence, rdigion, cegte,
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TABLE 1 MEDIAN DURATION OF PPA ACCORDING TO DIFFERENT CHARACTERISTICSOFWOMEN

Characteristics Median Duration

PPA Breastfeeding
Overall 11.78 28.19 (1445)
Childhood Place of Residence
Rural 1222 21.98 (1067)
Urban 9.95 18.85 (378)
Sex of the Child
Mde 1131 21.13 (736)
Female 1162 21.47 (709)
Female Education
Iliterate 1350 22.86 (815)
Less than Primary 1012 20.84  (96)
Pimary complete 1024 20.61 (187)
Middecomplete 1058 2007 (111)
High Schodl 719 1626 (171)
AboveHigh Schod 575 15.18 (65)
Reigion
Hindu 1192 21.54 (1277)
Mudim 10.70 20.78 (142)
Others 51 14.77  (26)
Cade
T 1152 20.48 (72)
ST 1368 22.49 (244)
Others 1114 21.20 (1129)
Occupation
Not working 1129 20.13 (896)
Working 11.38 22.99 (549)
Age of Women at Birth
<25 1117 20.97 (865)
%34 1181 21.68 (528)
35+ 1226 22.77 (52)
Standard of Living Index
Low 1516 22.25 (631)
Medium 1086 21.75 (522)
High 8.86 1844 (292
Birth Order
1 7.78 23.26 (402)
2-3 1148 1965 (647)
4+ 1461 22.32 (396)
Duration of Breastfeeding (months)
0-12 11.06(743)
13-24 1155(577)
25+ 15.45 (125)

Nate: Thevauesin parenthessshow thenumber of cbsarvationsin aparticular category by variouscharedteridtic.
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women's education, their age at the time of birth alongwith the status of duration of
breedtfeading & time " t'. The sscond modd indudes the gandard of living index in addiion to
the above covariates (Table 2). Thethird model isthe extension of the first one withthe
inclusion of interaction between place of residence and education, whereas the fourthmood
isthe extension of the second with addition of interaction between the educati on of women
and standard of living index (Table 3).

TABLE 2: RELATIVE RISK OF ATTAINING PPA WITH DURATION OF BF ASTIME

DEPENDENT CO-VARIATE

Co-veriate Model | Modd 11

b exp () SE b exp(b)  SE
Fixed Co-variates
Childhood place ofresidena °
Rud -0.1739* 0.8404 0.0765 -0.0682 09341 0.0788
Urban — 1.0000 — — 1.0000 —
Reigion
Mudim 0.00004 1.00004 0.1088 0.0132 10133 0.1086
Hindu & others — 1.0000 — — 1.0000 —
Cade
ST -0.1987* 0.8198 0.0902 -0.1584- 0.8535 0.0912
SC& athers — 1.0000 — — 1.0000 —
Wormen 'sEducation
literate -03161***  0.7290 0.0686 -0.0967 0.9078 00792
Literate — 1.0000 — — 1.0000 —
\Women 'sOccupation
Not working 0.0290 10294 0.0692 0.0185 09817 0.0704
Working — 1.0000 — — 1.0000 —
Age at women at birth

-0.0165* 0.9836 0.0065 -0.0175** 09827 0.0065
Standard of living Index
Low -0.6571*** 05184 0.1038
Medum -0.4204***  0.6568 0.0888
High — 1.0000 —
Time dependent co-variate
Breastfeeding -0.1505* 0.8603 0.0648 -0.1364* 08725 0.0650

Significance level *p < 0.1; **p < 0.05; ***p< 00L

b = regression coefficient; S.E. = Standard error.

Inthetable, we have presented the regression coefficients along with its exponent s
the rdative risk to atan PPA by women of vaious groups conddered under the modds The
standard error of the regression coefficients are also provided in the respective tables. The
results from Table 2 clearly suggest that the relative risk of attaining PPA in rural
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areais 16 per cent less than that for urban area and the difference is significant. This
indicates that the women from rural areas have longer duration of PPA than the women
from urban areas of Gujarat. Therelativerisk of the attainment of mensusamong Muslim
women isamost same as for Hindu and other religion. Having observed that thereisno
significant differencein therisk of attaining PPA between the women from SC and non-
SC/ST categories, we have taken only two caste categories, one that includes only ST
women and the other encompasses women from SC and other caste groups. It may be
seen from the results under Model | given in Table 2 that the relative risk of attaining

TABLE 3: RELATIVE RISK OF ATTAINING PPA WITH DURATION OF BF ASTIME DEPENDENT GO
VARIATEWITH SOMEINTERACTIONS

Covariate Model 111 Model 1V

b exp (b) SE. b exp (D) SE

Fixed Co-variates

Childhood place of residence

Rural -0.2317*  0.7932 0.0933 -0.0688 0.9335 00791
Urban — 1.0000 — — 1.0000 —
Reigion
Mudim -0.0012 0.9988 0.1087 0.0202 10204 0.1090
Hindu& others — 1.0000 — — 1.0000 —
Cade
ST -0.2036*  0.8158 0.0903 -0.1577 0.8541 0.0913
SC& athers — 1.0000 — — 1.0000 —
Wormen 'sEducation
literate -0.4407** 0.6436 0.1357 -0.2249 0.7986 0.2167
Literate — 1.0000 — — 1.0000 —
\Women 'sOocupation
Networking 0.029% 1.0300 0.0693 -0.0169 0.9833 0.0705
Working — 1.0000 — — £0000 —
Age at women at birth

-0.0166*  0.9835 0.0065 -0.0177** 0.9825 0.0065
Standard of living Index
Low -0.6120*** 05423 0.1498
Medium -04632+** 0.6293 0.09%4
High — 1.0000 —
Time dependent co-variate
Breetfeading -0.1519*  0.8591 0.0648  -0.1408* 0.8687 0.0652
Rural* illiterate 0.1666 1.1813 0.1548
Low* illiterate 0.0619 10639 0.2578
Medunt* illiterate 0.1932 12131 0.2385

Significance level *p< 0.1; **p< 0.05; ***p < 0.01.
b = regression coefficient; S.E. = Standard error.
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PPA among ST women is significantly less than one, giving rise to alonger duration of
PPA among these women as compared to non-ST women. Thetablea so suggeststhat the
women who are more educated have significantly shorter length of PPA astherdativerisk to
attain PPA among illiterate women is 26 per cent less than thet for literatlewomen. Wedo not
see any significant differencein therisk of attaining PPA between the working and non
working women. There isapositive and strong association between the durationsof PPA
and breastfeeding as the relative risk of attaining PPA significantly decreases with the
increase in the length of the latter.

From the results under Model |1 given in Table 2, it is found that the duration of
PPA sharply declines with the improvement in the living standard. With respect to the
highest standard of living, the relative risk of returning to menstruation among women
from medium standard of living isasless as about 34 per cent wheress, therisk isabout 48
pe oat less for women from the househdd of low dandad of living. The time dependat
covariate continued to be significant component to affect PPA even after theinclusion of
the standard of living index. However, theinclusion of SLI in the model makes the effect
of other variablesinsignificant by capturing all the effectsintoit. Similar resultshavedso
been reported in other parts of India (see, Mukherjeeet al., (1991); Nathet al., (1993)).

Theresultsunder Model |11 aregivenin Table 3. It isfound that thereis no significant
effect of interaction between place of residenceand education onthelength of PPA. Also,the
consideration of interaction in the model does not change the significant effect of the
fixed as well as the time dependent covariates as emerged under Model 1. The last three
columns of Table 3 refer to Modd V. Theresults show that thereis no significant effect of
interaction between SL1 and educational attainment of women on the tempo of atanment
of PPA. Theresults under thismodel continue to show the significant effect of SLI onthe
duration of PPA aong with the length of breastfeeding period even after controlling the
age of the mother at the time of birth.

Discussion and Conclusion

The forgaing andlyds has shown thet the rate of atanment of PPA vaies Sgnificantly by
mother's household standard of living, place of residence, age and education. The
durdion of breedfeeding has been found to emege as a dgnificat time dependant covaiae
affecting the length of PPA. Wedid not find any interactive effect on the length of PPA
when examined the differential effect of education by place of residence aswell asthe
standard of living of the household. The first model suggests that when there is no
breastfeeding, the rural women have alower rate of return to mensus which is reduced
when breadfesding is invalved in the same way in bath, rurd and urben women. However,
the results in Model 11 suggest that the rate of attaining PPA is different only by the
women's household standard of living by capturing the effect of other fixed covariates.
Thetime dependent covariate, status of breastfeeding, continuesto have strong effect onthe
length of PPA.
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The standard of living of women was negatively associated with the duration of
amenorrhoea which may be partly supported by the finding that better living standardis
asndaed with the better education of women and ealier introduction of  upplementary
feeding as well as an increased likelihood of giving liquid supplements timely to child
which would lessen the sudkling of the breegt. There are many dudies in respect of sudying the
effedt of vaious sodo-economic factors on the length of PPA. It is sad that the mothers from
thewdll off families are likely to receive relatively balanced diet in order to keep/ remain
healthy particularly during pregnancy. On the other hand, mothers belonging to low
dandard housshdlds are in generd, poorly nourished and they sddom get supplementary food
even during pregnancy leading to poor health. Asaresult, the poorly nourished mothers
produce less milk and practice breastfeeding more frequently and intensively. Hence there
isalikelihood of getting longer duration which may be lessfor women from higher sandard
of living. Due to the better nutrition, there could be acceleration in the attaining of PPA
among healthy women, mostly belonging to the households of higher standard of living.

As found in other studies, in Gujarat aso, there is a positive association between
the mother's age and the length of PPA. The older women present the longer durationof
amenorrhoea than the younger women possibly due to biological delay in hormona
mechaniam responsble for ovulaion. In generd, the presant Sudy rainforces the importence of
breastfeeding on the length of PPA, even after controlling for other covariates.
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