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Abstract

Of the joy and challenges people face in life, ¢hiernone which is more extraordinary than havirfigsa child.
The expectation of most women, especially marrmaptes, is to have a child and the longer they keigpout
a child, the more frustrated they become. By udiog parametric survival analysis techniques and dam
the 2008 Ghana Demographic and Health Survey (GDH#®) study considered only women of childbearing
age (15-49 years), who went into marriage withociigd or a pregnancy. The results showed tha, % level
of significance, whether the wife had ever had rstuced abortion or not, and her region of resideace
significant determinants of the waiting time tcsfibirth for married women: Significant educationad family
income differentials were also observed in thestuthe results also show that, while most woméxoia 74%)
have their first birth within the first three yeas marriage, some women have their first childreadéter 10
years in marriage.
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1. Introduction

Fertility is the natural capability of giving lifand of all the joy and challenges people facef@ there is none
which is more extraordinary than the occurrence 6fst child. Being pregnant for the first timesates a lot of
expectations in the minds of most women. The hiftthe first child is the first visible outcome fafrtility and
serves as an event of great social and individgalficance; its importance is recognized in alhtan societies.
The first birth plays a significant role in the da life of each individual woman and her familygrtoverall
fertility depends on it.

The waiting time to first birth from marriage, whids defined to be the time interval between timeetiof
marriage and the time of occurrence of the firgthbis said to be highly influenced by severalis@ronomic
and demographic factors [1]. Age at first marriégyeften used as a proxy for the onset of womexymsure to

the risk of pregnancy by some researches, but mammgen are sexually active before marriage. Theeetoe
age at which women initiate sexual intercourse sk beginning of their exposure to reproductisk more
precisely. Others also identified an inverse refatbetween waiting time and the age at first mgeriaf a
mother [2].Several studies have shown of faster subsequeldt lmbaring and an increase chance of unwanted
births if the first child is born at an early agk i, 5, 6]. On the other hand, delayed birth isvwahto reduce
completed family size, except perhaps for Russiare/ffurner [7], found fertility to be low despitarly age at
first birth and a lack of efficient contraceptivesethods. Fundamental social, economic and cultural
transformations, which have changed norms relatnig@mily and reproduction, as well as personaligaland
practices, are shown to influence fertility andsthiime to first birth [8, 1, 9, 10, 11]. Severaldies have also
shown the effect of education on the timing ofratfbirth [12, 13, 14, 15, 16, 23], these studdentified that
high education strongly reduces the likelihood iodtfbirth. The Ghana demographic and Health Sufiéy,
using basic descriptive statistics, reports thktce of residence (rural or urban), Region of resie, level of
education of Mother as well as the wealth indeg, kay factors that influence first birth and ovkfattility.
However, most of these studies looked at timersi Kirth with respect to the age of the woman.

In this study, we focused on time to first birtlrfr marriage. The waiting time of a woman to firgttbafter
marriage, can determine the happiness and or sureivher marriage. While delayed births could l¢ad
contention, suspicions and even breakups of masiagery early births, especially the unexpected an
unwanted ones, could do same or even worse. In Gloshaian settings, a marriage is considered inkiep
without children. Women are expected to show sigfngregnancy within the first year of marriage asign of
fruitfulness. Because of this, several couples ent® problems from family and society if they have
children. This usually brings about misunderstagdmmarriages and sometimes causes divorce.

The questions however remains, how long should mamexpect to wait to have her first child? And g
the associated risk factors for delayed first Pt his study on the waiting time from marriagdirst birth is
made to answer these questions and could help edtiecanxiety and frustrations women encounter vthep
do not have children as early as they or sociefyeets. The use of survival analysis techniquesstimating the
average time to first birth of wives in Ghana awddetermine some factors that are associated Wwith t
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phenomenon is not only appropriate, but will previdore information and reliable estimates with messe
precision.

2. Data and Methods

2.1 Data Source

This research used data from the 2008 Ghana Depilnigrand Health Survey (GDHS) and considered only
women of childbearing age (15-49 years). The stahsidered only women who went into marriage witheou
child or a pregnancy: Thus, less than nine monthisivg times was excluded. In all, a total of 2,3I@men age

15-49, from all the administrative regions of Ghamal stratified by rural and urban communitiesyfed the
data for this study with 231 women being right cepsd.

2.2 Data Analysis Methods
This research employed Non parametric survival yamgltechnique in its data analysis. Three maivigal
analysis functions are used to describe the digidb of time to first birth; these are the survifianction, the

hazard function and the cumulative distributiondtion F(t).

Survival Function (5(£))
The survival function denoteglt) at a given timet is given as:

5(t) = P(a wife waits longer than t years to have her firts child)
= 1 — P(a wife has her first child before time t)

S(t)=P{T =t} =1-F(t) (1)

where F(t) =P[T<t|= j’; f(t) = P[that a woman has her first child before timne t]
is the cumulative density function &f

Probability Density Function (or Density Function)

The probability density function of the survivahi T, denote¢f (). is defined as the probability that a wife has
her first child in the short interval per unit timecan be expressed as:

Pt =T <t+ At]

t) =1l 2
o=l =
Hazard Function (R(t)): The hazard function denoted ki) can be estimated using:
P(a woman has her first child in the time interval (t, t+ At)
. given that she had not given birth before by time t)
h(t) = lim
At=0 At
Plt=T<t+At)/T=t
h(t) = lim LC ) ]
At—=D At
f(t) f (1)
h(t) = = (3)
(L—-F()) S(t)

Estimation of Survival Functions
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In this study, the life table method was used tovege the functions of survival analysis: Gehanisthod [L9]
for estimating the survival, hazard and the probablity functions was used. Thus

S(t) = ] (1_a])
f(t.)= s(ti)—b‘s(ti_l) _ S(E‘)qi
ﬁ(tmi) d, — 24;

i b (n; - 3d,) “b,@-p)

where

tm iS the mid-point of thet® interval,

d; is the number of women dying in tié& interval,
n; is the number of women exposed in iffeinterval,

q; =% is the conditional probability of dying in th&" interval,

»; = (1 — g;) is the conditional probability of dying in th&® interval,
b; is the width of the™® interval

The Log Rank Test
The Log-rank test by Peto, R and Peto, J. [20]ntbst widely used technique when data is censevad,used

to test the difference of survival functions. Fdi gactor group, this test the hypothesis that;
H :5(t) =5,(t)=--=5,(t) forallt

Against the alternative;
H,: notall 5,(t) are equal.

i=1,2,..k.

Where5;(t]) is the survival function for the™ group

This is tested as a chi-square test which compheesbserved numbers of first births to the expkotember of
first births under the hypothesis.

Thus, given tha?; andk; is the observed and expected number of firshirespectively for th#" group, the
test statistic is given by;

where E;=Z.:8:

T1:
— J
€je T X d,
all j "Mt

and
n; is the number of wives still not given birth ahé up tot for thej** group

d: is the total number of first births for all grougistimet. thus
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all j

has approximately the chi-square distribution viith 1 degrees of freedom. The larger the value of the ch
square, the greater the difference between thevalirgurves and this could lead to a rejection ted tull
hypothesis in favor of the alternative that ¥rgroups do not have the same survival distribution.

Cox Proportional Hazard Modeling

The Cox proportional model is used to explore tlationship between the time to first birth aftesrnage of a
wife and some explanatory variables. Cox modelvalais to estimate the hazard (instantaneous chafnce
giving birth) for an individual given the prognastiariables. The Cox model is simply given by:

H,(t:x) = Hyefi¥i (4)

whereH;(t: x) is the hazard function at tintefor a subject with covariate,.x;.....x. , H,(t} is the baseline

hazard function and is defined as the hazard fanatihen all the covariates are zero, & are regression
coefficients. Equation 4 can be expressed as

In(H(t; x)/Hy(t)) = (B1 X1 + BoXz + -+ [ Xy) (5)
whereH (t; =) /H (£} represents the hazard ratio and is the relatigaadh of giving birth.

3. RESULTS AND DISCUSSIONS

Survival analysis

Survival Plot for Marriage to first birth
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Figure 1: Survival curve for time from marriage to first birth
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Figure 2: Hazard plot of time from marriage to first birth
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Table 1: Survival Distribution Table of Marriage to First Birth Interval

Time | F(t) 5(t) SE forF(t) & 5(t) | Time | h(t) SE forh(t)
1 0.181261] 0.818739 0.008061 0.50 0.181261 0.00806[
2 0.556854| 0.443146 0.010516 1.50 0.458746 0.116870
3 0.738152| 0.261848 0.009430 2.50 0.409115 0.01600f
4 0.819638 0.18036R 0.008371 3.50 0.311195 0.020168
5 0.872731] 0.127269 0.007375 450 0.294B72 0.024484
6 0.900176| 0.099824 0.007612 550 0.215645 0.02674pB
7 0.919971] 0.080029 0.006159 6.50 0.198300 0.03001p
8 0.941905 0.058095 0.005425 7.50 0.274p74 0.03839D
9 0.953271] 0.046729 0.004981 8.50 0.195652 0.041350
10 | 0.958650 0.04135 0.004757 9.50 0.115108 0.03828B
11 | 0.965842 0.034158 0.004440 105 0.173913 0.0%#998
12 | 0.969723 0.03027F 0.004261 11/5 0.113636 0.0%784
13 | 0.975301 0.024699 0.003964 12/5 0.184R11 0.05288
14 | 0.976152 0.02384B 0.003917 135 0.034483 0.08388
15 | 0.977087 0.02291B 0.003874 145 0.039216 0.0B843
16 | 0.980212 0.019788 0.003742 155 0.136864 0.07316
17 | 0.981376 0.018624 0.003699 16,5 0.058824 0.05706
18 | 0.981376 0.018624 0.006990 17/5 0.000000 0.GDOOO
19 | 0.982706 0.017294 0.003666 1855 0.071429 0.04p883
20 | 0.985850 0.01415/ 0.003611 19/5 0.181818 0.116291
21 | 0.985850 0.01415/ 0.003611 20/5 0.000p00 0.00000D
22 | 0.985850 0.01415/ 0.003611 21/5 0.000p00 0.00000p
23 | 0.988680 0.01132| 0.003841 22|5 0.200p00 0.178886
24 | 0.988680 0.01132| 0.003841 23|5 0.000p00 0.00000p
25 | 0.988680 0.01132| 0.003841 24/5  0.000p00 0.00000D
26 | 0.988680 0.01132| 0.003841 25/5 0.000p00 0.00000p
27 | 0.992454 0.007546 0.004006 26|5 0.333333 0.57216
28 | 0.992454 0.007546 0.004006 27\5 0.000p00 0.@DOOO
29 | 0.992454 0.007546 0.004006 28/5 0.000p00 0.@DO0OO

The results show that about 18% (probability 080261) of married women give birth within the figsar of
marriage: This represents the proportion of wivés wget pregnant within the first few months (abthree
months) of marriage. By the end of the second géamarriage, more than half of the married womea giaen
birth (probability of 0.556854).

From the hazard distribution, Table 1, the charafea woman having her first birth is very high viiththe
second and third years of marriage but fluctuagirdgclines as her years in marriage increases aintilit 20
years in marriage, where her chance fluctuatingtréases with time. The married woman’s best charfice
given birth is in the second year where the chanfeswife, who has never given birth before, givisirth for
the first time is almost 46% (probability of 0.4%&j. This is closely followed by the third year nmarriage
where this chance is almost 41% (probability of0H415). Thereafter, their chances generally keeipdling
until about 20 years in marriage. About 74% of neskrtvomen had their first baby within the firstebryears of
marriage (probability of 0.738152). This probaldydue to the pressure of family and society memltzerd or
explains the reason for the pressure mounted onemota “prove” their fertility early in the marriage
Surprisingly, after 26 years of marriage withowtild, a woman’s chances of having her first clsttdots up to
a 1 in 3 chance (probability of 0.333333).
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Table 2: Log-rank test (comparing of survival distibutions of age at first birth)

Log-rank test

Variable

Chi-square  Df P-value
Regions with maternal health intervention: yes/no 4.6074 1 0.102
Type of place of residence: urban/rural 11.9852 1 .00v¢
Highest educational level: no education, primagcosdary, post- 10.6549 3 0.031*
secondary
Ever terminated a pregnancy: yes/no 14.7123 1 6.001
Partners educational level: no education, primsggondary, post-27.2426 3 0.000*
secondary
Age at first marriage: grouped 3.184 3 0.364
Wealth index: poorest, poorer, middle, richer, esh 16.866 4 0.002*
Age at first intercourse: grouped 5.517 2 0.063**

*. means significant at the 5% significance level
**: means significant at the 10% significance level

The association of the individual factors on timefitst birth was tested using the Log-rank teste Tesults
(Table 2) show that, the time to first birth sigegitly differed by type of place of residence,Hegt educational
level of a wife, whether a woman has ever termohaepregnancy, Partner’'s educational level andatbalth

index of families{p — value = 0.053). Other factors tested did not significantly diffier survival functions
(p — value = 0.05) .

Cox’s Regression Analysis

The joint effect of the factors studied on timefitst birth was studied using Cox regression sitiere were
censored data. The results, shown in Table 3, shathe region of Residence as well as whetheife vad
ever terminated a pregnancy were significant detexms of time to first birth at the 10% significanlevel.
While middle income or poorer families significgndiffered from richest families in their waitingres, wives
who had secondary education had significantly bffié waiting times as compared with wives with post
secondary education. However, type and place aferse, age at first marriage and age at firstéoierse were
not significant. The Parameter estimates showwhads from the regions with maternal health intextien and
those who have ever terminated a pregnancy hadisagly longer delayed time than their countertpahat
have never terminated a pregnancy. Wives with stmgneducation and those of low and middle income
families are also shown to have shorter waitingeirwhen compared with wives with post-secondarygaiian
and of very high income families respectively.

Table 3: Cox proportional Hazard regression of waiing time to first birth

Explanatory variables Level B SE Wald p-value expf)
Statistic

Region with maternal healthYes -0.156 0.053 8.751 0.003*  0.855

intervention

Type and place of residents Rural 0.093 0.060 2.362 0.124 1.097

Educational level (compared with 3.590 0.309

Post-Secondary Education) no education 0.029 0.135 0.046 0831  0.972
Primary 0.085 0.063 1.835 0.175 0.972
Secondary 0.108 0.062 3.029 0.082* 1.115

Wealth index (Compared with 5.863 0.201
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Richest families) Rich families 0.126 0.101 1.554 0.213 1.134
middle income 0.179 0.094 3.648 0.056* 1.196
families
Poor families 0.180 0.086 4.352 0.037*  1.197
Poorest families 0.148 0.078 3.625 0.057* 1.160
Ever terminated a pregnancy No 0.183 0.058 10.078 .00 1.201
Age at first marriage 0.012 0.008 2.3090 0.129 012.
Age at first intercourse -0.009 0.010 0.808 0.369 0.991

*. means significant at the 5% significance level
**. means significant at the 10% significance level

Discussion and Conclusions

This Study has used survival analysis techniquesuy the waiting time to first birth after mageaof women,
using the 2008 Ghana demographic and health sutte¢és which contained both censored and uncensored
responses. Non-parametric survival analysis teclasigguch as the life table, log-rank test and g@Erametric
Cox proportional hazard regression analysis weesl te estimate, investigate differences and detemts of
waiting time to first birth after marriage. The 8yrevealed that, the median time to first birth douples is 2
years after marriage and that a large portion ofmef gave birth within two years of marriage. Thisin
conformity with the expectations of most Ghanaianiaties and the wider family members. Althoughsmo
women gave birth within the first three years ofrnage (about 74%), about 3% (0.033804) of marvienen
gave birth for the first time after 10 years of nege: This should provide hope for couples whoehaet yet
given birth, especially those who are within thega of dates considered in this study.

The log-rank test also showed that the differevelleof type of place of residence, educationatlewof the wife,
as well as that of the husband, whether the witeéheer terminated a pregnancy, as well as the waadex of
the family, were all risk factors of waiting time first birth (¢ —value <= 0.03). This is consistent with several
studies [21, 22, 23, 17]. In her study, Laurie [2Rfgested that the place of residence is a usefidation of
change from traditional or rural behavior to modéehavior and that the first birth distribution farban
communities were more dispersed than those fot dist&ibutions: These differences, she stated agseciated
with differences in marriage and fertility timingtween rural and urban communities and are pantlyrgact
of educational differentials between rural and arbeeas on age at first marriage. This study howskewed
that, independent of the timing of marriage, theeze location, educational, wealth index and pragpdistory
differentials.

On the other hand, the effect of the maternal nditjpand mortality intervention in some regionse #iffect of
lower incomes and the effect of induced abortiomgarly births were seen in the results of the fagxession.
The longer waiting times for wives who reside ie tlegions that benefitted from the maternal intetios, is
more of an indication of planned parenthood adrttexvention, which sought to make the use of @m#ptives
and maternal health care more available and eas#gssable, could have the net effect of given emsthull
control over when to have their baby. The effectoafer incomes, especially poverty, on time totfsth was
also highlighted in this study, it is realized thates from poor and middle income families haveirtfiirst birth
earlier as compared to those from high income familThis is consistent with studies made by Ched a
Morgan [21] who stated that women who are less @&gdcand living in poverty have their first birtaarlier
than those of a higher educational and income brackgl. The adverse relationship of ever having terminated
pregnancy on early births was also shown in thidysaind is as expected due to known risks assdcveta the
termination of Pregnancies.

Results of the Cox regression also showed thaagleeat first marriage of a woman, her age atifitstrcourse,
type and place of residence and the educational tfwvomen, were shown not to significantly deter@nher
chances of giving birth for the first time. Studles[12, 13, 14, 15, 16, 17] which showed that kigbducation
attainment strongly reduces the likelihood of hgvinfirst child early hence causing an increasthénage at
first birth, may not be contrary to results obtaintom this study as it is conceivable that whiligher
educational attainment could delay marriage, onperaon got married, be it at an early age or latg, the
waiting time to first birth might not be affectethe results on the effect of age at first sex aretto first birth
after marriage are consistent with that of Arnofdi 8lanc [24]. Similarly studies by Ngalinda [2] ynaot be
contradictory to this study as it is also concelgathat, once a woman got married, her chancesetiing
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pregnant were the same, independent of her agstaddx or her type and place of residence.
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