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Abstract
Background The link between age at marriage and �rst birth in explaining completed family size is not always
direct, due to heterogeneity in circumstances, that compel individual women to marry or initiate childbearing at
a particular age. We analyzed data for 1020 women aged 45–49 in 2014 of the 1965–1969 birth cohort from
the 2013-14 Zambia Demographic and Health Survey (ZDHS).

Methods We �tted a bivariate and multivariate multinomial logistic regression to establish the relationship
between a mother’s age at �rst marriage and at �rst birth on completed family size (CFS). Chi-square test of
proportions measuring differences in proportions and relative risk ratios (RRR) with con�dence intervals at 95%
are reported.

Results Our results show that the average CFS was 6.7 (95% CI: 6.5–6.9) among women completing their
reproductive span in 2014 with mean age at �rst marriage and birth being 18.3 years (95% CI: 18.0–18.5) and
18.9 years (95% CI: 18.7–19.1) respectively. Women marrying at younger ages and having their �rst birth at
younger ages were more likely (RRR: 1.187; 95% CI: 1.138–1.239 and RRR: 0.195; 95% CI: 0.074–0.511
respectively) to have higher CFS than their compatriots that initiated both marriage and childbearing at or after
age 22 controlling for covariates as presented in the controlled model. The independent effects model shows
that the risk of having 1–3 children compared to 6 or more children was lower (RRR: 0.073; 95% CI: 0.009–
0.611; RRR: 0.136; 95% CI: 0,046-0.402 and RRR: 0.421; 05% CI: 0.135–1.312) for women whose ages at �rst
marriage were < 15, 15–18 and 19–21 respectively relative to 22+. Women with 1–3 children were 2.5 times
more likely to use contraception than women with 6 or more children.

Conclusion Having no education, being a rural resident and having a medium household wealth all increase the
risk of having higher CFS. Women that marry before age 19 have a higher likelihood of having 6 or more
children by the end of their reproductive period. The study concludes that apart from a woman’s age at �rst
marriage and �rst birth, a complex network of factors interact to determined CFS.

1. Introduction
Marriage assumes diverse denotations in different settings. Needless to say, every society has some form of a
system which regulates the formation of a family and, one salient attribute of the act of family formation –
called marriage [1], is that, it founds the basic unit of the social structure. Marriage is an institution where sexual
intercourse is sanctioned and childbearing permitted {Formatting Citation}. Because of these two critical
features, timing of entry into marriage, especially the age at which women �rst enter into a marital union
becomes pivotal in measuring trends in fertility and patterns of completed family size (CFS) [1], [4] and may
hold greater sway in efforts to control fertility. Completed family size refers to the total number of children born
to a woman during her child bearing age – generally considered to be 15-45 years of age.  Regardless of the
average age at �rst sexual intercourse or magnitude of sexual activity in a society, unmarried women in any age
group are unlikely to produce as many live births as married women in corresponding age groups because of
social, cultural and economic penalties against out-of-wedlock childbearing [5–7] thus it is important to
interrogate the extent to which timing of fertility events affect fertility itself.
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In Zambia, marriage begins early – 46% of women age 20-49 marry by age 18, and 66 percent by age 20 – and
it is, by and large, universal as 78% women and 90% men aged 35 -39 are married[8], [9].  As early as women
enter into a marital union so does the onset of childbearing. The 2013-14 Zambia Demographic and Health
Survey (ZDHS) report indicates that 31% of women in age cohort 20-24 in Zambia have had a �rst birth by exact
age 18, 50% by age 19 and, 61.3% by age 20 [10]. Tendencies where childbearing is concentrated at younger
ages exert substantial in�uence on fertility levels because of early marriage rates. Studies suggest that women
who marry young are predisposed to three core demographic aspects which in�uence high fertility and larger
CFSs:  high frequency of sexual intercourse throughout their most fecund years; the early onset of childbearing
and an extended period of exposure to the risk of conception [5], [11], [12]. The con�uence of these factors
plunges a population where women marry young into a cycle of high fertility.

As is the case for Zambia, aggregate fertility levels remain one of the highest in sub- Saharan Africa and
globally [9]. Although fertility rates continue to exhibit falling trends, the pace is not robust enough. The total
fertility rate (TFR) progressively declined from 6.5 births per woman in 1992, 6.1 in 1996, 5.9 in 2010 and
currently to 5.3 in 2014 [2], [3], [9], [13], [14]. In the short and medium term, fertility rates are expected to remain
well above replacement as demonstrated by the number of children born to women nearing the end of their
reproductive years (mean parity of 7 children) [9].  This study is well aware that the link between age at marriage
and age �rst birth in explaining completed family size is not always direct due to heterogeneity in
circumstances that compel individual women to marry or initiate childbearing at a particular age. Social,
economic and cultural factors potentially in�uence the age at which women marry or have their �rst birth which
are important correlates in explaining CFS. The study was motivated by the fact that a precise understanding of
relationships in marriage trends and dynamics thereof are important in identifying causes confounded by
intricate socioeconomic factors. Therefore, the aim of the study was to investigate the independent and
controlled associations of age at �rst entry into marriage and age at �rst birth on CFS for women aged 45-49.

2. Literature Review
Scholarly investigations of the relationship between timing of marriage and that of �rst birth with completed
family size are in abundance. Completed family size remains high in most African countries south of the
Sahara due to a delayed onset of fertility transition [15], [16]. World-wide comparison show that Africa is yet to
undergo or has just begun the fertility transition and though a noticeable decline in fertility has been achieved,
African fertility is still the highest when related other regional blocks [17].

The pathways that describe sexual debut and its effect on fertility is somewhat different for young men and
women. Studies have shown that education plays a crucial role in adolescents’ initiation to sexual activity. Most
studies have shown that sexual activity, pregnancy and marriage are direct impediment to education attainment
especially at secondary school level [18] and that dropping out of school is the main pathway to a myriad of
reproductive events of sexual activity, pregnancy, or marriage [19], [20], that inevitably threatens completion of
 secondary school prospects. Research indicates that more girls than boys that  are sexually active drop out of
school [21], and that sexual activity is more detriment to girls’ than boys’ education [22]. This effect of early
sexual activity and its eventual effect on school drop-out contributes to elevated premarital fertility among
young people especially in countries that have improved ages at marriage. Another study found that girls that
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were already falling behind in studies at school had a higher probability of engaging in sexual activity than their
counterparts who were doing well [23], [24].

TFR in Zambia reduced from 6.1 in 1992, 5.9 in 2010, 5.3 in 2014 to 4.7 in 2018 [13], [25–27]. This latest TFR is
higher than the current average for most of the African region [28], [29]. Though fertility has been declining in
Africa, it remains high in comparison to other regions [29]. TFRs in the African region averaged 4.7 between
2010 and 2015 which is far above the global average of 2.5 though it is expected to drop by 2050, but will still
be well above the rest of the world [30]. This high TFR fuels the next generation of mothers who will have fewer
children than their preceding cohorts, but still more than the rest of the world. At this rate of fertility change,
Africa will constitute 41% of the world’s population and 40% of global under-�ve children by 2050 [29], [30].
Desire for family size is also driven by many factors such as education and wealth. A study conducted on East
African countries found enormous heterogeneity in CFS [31]. It concluded that “Wealthy and highly educated
people have fertility desires close to replacement level, regardless of religion, while poor, uneducated people,
particularly those of Muslim faith, have virtually uncontrolled fertility” [31]. This somewhat con�rms the
assertion that higher fertility which is linked with early childbearing leads to reduced investments in the
education and health of each child [32], which contributes to the intergenerational �ow of poverty [33].

The �rst time a woman enters marriage has huge implications on her health and that of her forthcoming
offspring. Early systematic scholarly works by Lesthaeghe and colleagues [34], [35] brought to light changes in
age at marriage signifying an upward trend in most African countries . Many other scholars have undertaken
extensive retrospective investigations that have added to the existing evidence of the increasing age at �rst
marriage for African females [36–42]. More recent �ndings by Hertrich con�rm substantial change in �rst
marriage patterns across the continent [43]. Work by Hertrich con�rms an inverse relationship between age at
�rst marriage and fertility; the higher the age at marriage the lower the fertility and vice versa [43].

The time an individual starts parenthood is one of life’s most challenging yet signi�cant occurrences. A study
based on DHS data of 43 countries found that the mean age at �rst birth was greater than the mean age at �rst
marriage, which was also greater than the mean age at �rst sex for all regions [28]. Another study in
Madagascar found that the effect of being married for 0–3 years was positive and statistically signi�cant, and
for being married 3–6years  negative and statistically signi�cant in as far as having a �rst birth is concerned 
implying that the probability of having a �rst birth is higher during the �rst years of marriage, but diminishes
after the third year [33]. Several studies in the region posit that the mean age at �rst birth in sub Saharan Africa
is about 21 with most of West and Middle African countries having age at �rst birth at or below 18 years while
East and Southern African countries above 22 years [16], [28], [38]. The increasingly rising age at �rst birth in
most African countries could be as a result of improved education outcomes for women which would translate
in better health and reduced risks of maternal related morbidity and mortality and manageable fertility.
Generally, reproductive indicators for women (age at sexual debut, �rst marriage and �rst birth) play a crucial
role in determining the fertility levels and trends for any country.

Our review of literature revealed that no known study during the time of this investigation has been conducted
to examine the in�uence of age at �rst marriage and age at �rst on completed family size in Zambia. This
study, therefore, provides groundbreaking evidence of the nature of relationship that exists between ages at
marriage and �rst child birth on the one hand  and CFS on the other. It spurs avenues to conduct research on
other factors affecting CFS such as sociocultural constructs which in�uence choice of desired family size.
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3. Methods And Data
This study utilized data from the 2013-14 Zambia Demographic and Health Survey (ZDHS). ZDHS is a
population-based cross-sectional study dedicated to investigating health status of the Zambia people. A
detailed discussion on the methodology of the ZDHS is available elsewhere [26]. The ZDHS protocol review
ethical clearance was conducted by the following Institutional review boards (IRBs)/ethics committees: TDRC
Ethical Review Committee, the Institutional Review Board of ICF International, and the CDC. Thus, this study
needed no further ethical clearance as it used an individual de-identi�ed data�le with no possibility of
identifying ZDHS study participants. Data for this study were procured from the DHS Program[44]. Our analysis
concentrates on women belonging to the 1965–1969 birth cohort aged 45–49 during data collection for the
2013-14 ZDHS round.

Eligibility to the study was age-based thus neither marital status nor parity was a determinant for inclusion in
the study. A total of 1020 women aged 45–49 in 2013 were enumerated. The ZDHS obtained information on
lifetime fertility of women that had completed childbearing and further analyzed the average number of children
born to women by the end of their reproductive cycle. This information was important in measuring and
understanding CFS. We conducted a retrospective analysis of how age at �rst marriage and age at �rst birth
affect the CFS of women during their childbearing period. We �tted a multinomial regression model that
regressed age at �rst marriage and age at �rst birth on CFS and controlled for contraception use, education,
place of residence and household wealth.

3.1. Measures

3.1.1. Outcome
The number of children born alive to each woman nearing the end of their reproductive period (CFS) was our
outcome variable. Having established that CFS was non-linear with 15 categories, we recoded this variable to
reduce the number of categories into low, medium and high parity. We ended up with four categories for CFS; 0,
1–3, 4–5 and 6 + relating to nulliparous, low, medium and high parity respectively. Categorizing parity into these
groups is for analytical use only hence subjective.

3.1.2. Predictors
The study utilized two main predictors; 1) age at �rst birth to investigate the extent to which age of the mother
at birth of �rst child impacts on CFS and, 2) age at �rst marriage, to assess the in�uence marriage exerts on
completed fertility. Due to concerns of legal marriage age, we considered segmenting the age of mother at �rst
marriage predictor variable in two parts, i.e. those marrying before 18 and those marrying after age 18. Two
other categories were constructed for those who marry before and after age 18; ages < 15 and 15–18 as well as
ages 19–21 and 22 and above. Similarly, in terms of age at �rst birth, we considered those having their �rst
child before 18 and those after 18. This we, discerned, should provide us with some understanding of
differences in completed family size for women marrying early (before age 18) and those marrying at and after
the legal age. Zambia practices a dual legal system, comprising both customary and statutory laws. Marriages
under customary law require that partners marrying have reached puberty; have parental consent to marry; have
negotiated and paid bride price (lobola); and have performed a marriage ritual [45], [46]. Conversely, under the
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statutory law, marriages are regulated under the Marriage Act [47]. All persons who marry must be at minimum
21 years of age and that in the event a person less than 21 years intends to marry, parental consent is required
[47]. However, the law is silent on the minimum age that parents can consent to for marriage but does allow the
high court judge to consent for a person below age 16 to marry [45], [46], [48].

3.1.3. Covariates
Fertility among women varies greatly by socioeconomic characteristics. Traditionally, women with more
education are more likely to have fewer children than those with no education. This observation holds true for
household wealth holding other factors constant. We included a list of covariates to control for the in�uence of
socioeconomic factor in measuring this relationship. The variables identi�ed as having an association with CFS
and thus used for modeling were contraception use, education, place of residence and household wealth.

3.1.4. Statistical analysis
During data exploration, we noticed that the relationship between our outcome variable (CFS) and our predictor
variables (age at �rst marriage and age at �rst birth) was non-linear. Because of the non-linearity of CFS and the
polytomous nature of its categories, we �tted a multinomial logistic regression (MLR) to measure the level and
amount of association between our outcome and predictor variables. The MLR is similar to the binary logistic
regression except that it is more versatile as it can handle an outcome variable with more than two categories.
To determine associations of the outcome variable with the predictor variables, descriptive analyses were
performed mainly as proportions utilizing chi-square tests of proportions and results presented in terms of
percentages with con�dence intervals. We calculated the mean CFS for women in this study, their mean ages at
birth and marriage as well as their con�dence intervals. We also graphed our data using a fractional polynomial
to illustrated predictor-outcome relationship.

In building our MLR model, we �rst examined the relationship between each predictor variable (one at a time)
and CFS through bivariate analysis (model 1). In model 2, we �tted a multivariate MLR model that included all
predictor variables in model 1 i.e. mother’s age at �rst marriage and mother’s age at �rst birth and additionally
controlled for potential confounders: education, place of residence, household wealth and contraceptive use. In
model 3, we included all the variables that showed the strongest associations with the outcome but deliberately
dropped mother’s age at �rst birth to check for the effect of correlation between the two predictor variables. In
model 4, we brought back mother’s age at �rst birth and this time removed mother’s age at �rst marriage from
analysis for the same reason as in model 3.

Understanding the risk of multicollinearity, standard errors for all variables were interrogated with the addition of
each variable to the model for indications of instability. Missing data were interrogated to determine the best
way to handle them. We found that missing data comprised two groups. The �rst related to age at �rst birth.
Upon performing crosstabulations of CFS and age at �rst birth, we found that all the missing data on age at
�rst birth were due to 25 nulliparous women (2.45%). Second, we found that 8 women (0.78%) in our sample
had missing age at �rst marriage. We performed a multivariate normal (MVN) distribution procedure to
implement a Multiple Imputation (MI) technique that utilizes the Markov Chain Monte Carlo (MCMC)
argumentation to impute the 8 women missing age at �rst marriage. Regarding the 25 women missing “Age at
1st birth” data, we have decided not to impute this data as doing so will smoothen genuine irregularities since
the missing data in this case is because the 25 women in question had never had a birth hence nulliparous. We
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reported relative risk ratios (RRR) for all our models with their corresponding con�dence intervals at 95%. Data
weighting was conducted in Stata prior to performing any analyses and the generated results are representative
of the study population. All analyses were performed in Stata 14 [49].

4. Results

4.1. Descriptive findings

The 2014 ZDHS identified 1,020 women belonging to the 1965-1969 cohort aged between 45-49

during the survey. Our findings indicate that the average CFS was 6.7 (95% CI: 6.5 – 6.9) and the

average age at first marriage for this cohort of women was 18.3 years (CI: 18.0 – 18.5) while the

mean age at first birth was 18.9. Table 1, presents descriptive findings based of the

characteristics of the respondents.

Table 1. Background characteristics of respondents.

Variable n Mean Standard Error 95% Con�dence Intervals

Completed Family Size (CFS) 1, 020 6.7 0.093 6.5, 6.9

Age of respondent at �rst birth 995 18.9 0.120 18.7, 19.1

Age at �rst Marriage 1012 18.3 0.142 18.0, 18.5

Age of women aged 45-49 in single years 1, 020 47.0 0.047 46.9, 47.1

 

In terms of contraceptive use, over half (53.2%; CI: 50.5 – 56.8) reported ever using a method of

contraception to prevent pregnancy. Fifty-nine percent (CI: 55.6 – 61.8) of respondents were

rural dwellers. Fifty-three percent (CI: 49.5 – 55.7) had no education followed by 39.7% (CI: 36.7

– 42.8) with primary education. The remaining 3.0% (CI: 2.0 – 4.2) and 4.7% (CI: 3.5 – 6.2) had

secondary and tertiary education respectively as presented in table 2.

 

Table 2. Chi-square test of difference in proportions of completed family size.
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  Completed Family Size  

 

95% CIs

 

 

P-Value

  0 1-3 4-5 6+ Total

Mother's age at �rst marriage           0.000

<15 1 (0.1) 13 (1.28) 14 (1.38) 109 (10.77) 137 (13.54) 11.5, 15.8  

15-18 7 (0.69) 31 (3.06) 68 (6.72) 412 (40.71) 518 (51.2) 48.1, 54.3  

19-21 6 (0.6) 30 (3.0) 44 (4.4) 114 (11.3) 194 (19.2) 16.8, 21.7  

22+ 7 (0.7) 63 (6.2) 37 (3.7) 56 (5.5) 163 (16.1) 13.9, 18.5  

Total 21 (2.1) 137 (13.5) 163 (16.1) 691 (68.3) 1012 (100)    

Mother's age at �rst birth           0.000

<15   7 (0.7) 5 (0.5) 47 (4.7) 59 (5.9) 4.5, 7.6  

15-18   34 (3.4) 51 (5.1) 396 (39.8) 481 (48.3) 45.2, 51.5  

19-21   42 (4.2) 63 (6.3) 181 (18.2) 286 (28.7) 25.9, 31.6  

22+   57 (5.7) 45 (4.5) 67 (6.7) 169 (17.0) 14.7, 19.5  

Total   140 (14.1) 164 (16.5) 691 (69.5) 995 (100)    

Place of residence           0.000

Urban 12 (1.2) 85 (8.3) 76 (7.5) 248 (24.3) 421 (41.3) 38.2, 44.4  

Rural 13 (1.3) 55 (5.4) 88 (8.6) 443 (43.4) 599 (58.7) 55.6, 61.8  

Total 25 (2.5) 140 (13.7) 164 (16.1) 691 (67.8) 1020 (100)    

Ever used contraception           0.000

Yes 2 (0.2) 53 (5.2) 70 (6.9) 418 (41.0) 543 (53.2) 50.5, 56.8  

No 23 (2.3) 87 (8.5) 94 (9.2) 273 (26.8) 477 (46.8) 44.0, 50.3  

Total 25 (2.5) 140 (13.7) 164 (16.1) 691 (67.8) 1020 (100)    

Education             0.000

No education 12 (1.2) 48 (4.7) 63 (6.2) 414 (40.6) 537 (52.6) 49.5, 55.7  

Primary 9 (0.9) 55 (5.4) 75 (7.4) 266 (26.1) 405 (39.7) 36.7, 42.8  

Secondary 1 (0.1) 13 (1.3) 11 (1.1) 5 (0.5) 30 (3.0) 2.0, 4.2  

Tertiary 3 (0.3) 24 (2.4) 15 (1.5) 6 (0.6) 48 (4.7) 3.5, 6.2  

Total 25 (2.5) 140 (13.7) 164 16.1) 691 (67.8) 1020 (100)    

Household wealth           0.000
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Lowest 4 (0.39) 16 (1.57) 31 (3.04) 135 (13.24) 186 (18.24) 15.9, 20.7  

Second 1 (0.1) 19 (1.86) 28 (2.75) 158 (15.49) 206 (20.2) 17.8, 22.8  

Middle 6 (0.59) 19 (1.86) 31 (3.04) 173 (16.96) 229 (22.45) 19.9, 25.1  

Fourth 5 (0.49) 25 (2.45) 34 (3.33) 138 (13.53) 202 (19.8) 17.4, 22.4  

Highest 9 (0.88) 61 (5.98) 40 (3.92) 87 (8.53) 197 (19.31) 16.9, 21.9  

Total 25 (2.45) 140 (13.73 164 (16.08) 691 (67.75) 1020 (100)    

 

A chi-square test of differences in proportions in table 2 shows association of mother’s

characteristics and CFS. All the Pearson’s chi-square tests show statistically significant

associations between each characteristic of the mother and CFS.

Figure 1. Completed Family Size by Age at First Marriage and Residence.

 

A comparison of CFS by age at first marriage and place of residence revealed that regardless of

dwelling place, more women that got married before age 15 and those that married between

ages 15 and 18 had 6 or more children than those marrying after age 18. A small proportion

(25.9%) of women who bore 6 or more children were those from urban areas that got married

after age 21. Figure 1 further demonstrates that more than half (51.8%) of urban women

marrying at ages above 21 had 1-3 children compared to their rural compatriots at only 24.4%.

For all ages at marriage except before age 15, the proportion of women who had 1-3 children is

lower for rural compared to urban areas. Figure 1 describes differences in CFS by age at first

marriage for urban and rural women aged 45-49.

Figure 2. Completed Family Size by Mother’s Age at First Birth and Residence.

 

Analysis by place of residence illustrates that, both urban and rural women exhibit a distinct

pattern of CFS. The proportions of rural women with 6 or more children were relatively higher

for all ages at first birth when compared with their urban counterparts. For instance, the

proportions of women having 6 or more children increased with age at first birth from 85.7% for

those who had their first birth before age 15 to 86.4% for those who had their first birth at ages
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between 15 and 18 inclusive. As age at first birth increases, higher parity gradually diminish

while proportions rise for lower parity. Figure 2, depicts this scenario.

4.2. Bivariate analysis

The risk of having 1-3 children compared to 6 or more children was 89.4%, 93.3% and 76.6%

lower for women whose ages at first marriage were <15, 15-18 and 19-21 respectively relative to

22+. Women with 1-3 children were 2.5 times more likely to use contraception than women with

6 or more children. Other characteristics that had statistically significant associations were

education (no education and primary), place of residence and household wealth. Similar results

were observed for women with 4-5 children when compared to those with 6 or more children.

See table 3 for details.

 

Table 3. Model 1: Bivariate multinomial regression of children ever born by characteristics of mother.
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Children ever born RRR 95% Con�dence Intervals

0 Children      

Age at �rst marriage      

<15 0.073* 0.009 0.611

15-18 0.136*** 0.046 0.402

19-21 0.421 0.135 1.312

22+ (Reference)      

Ever used Contraception      

No 17.608*** 4.118 75.286

Yes (Reference)      

Education attainment      

No education 0.058*** 0.013 0.260

Primary 0.068** 0.015 0.315

Secondary 0.400 0.031 5.151

Tertiary (Reference)      

Place of residence      

Rural 0.606 0.273 1.350

Urban (Reference)      

Household Wealth      

Lowest 0.286* 0.086 0.959

Second 0.061** 0.008 0.491

Middle 0.335* 0.116 0.972

Fourth 0.350 0.114 1.080

Highest (Reference)      

1-3 Children      

Age at �rst birth      

<15 0.175*** 0.073 0.417

15-18 0.101*** 0.061 0.166

19-21 0.273*** 0.168 0.444

22+ (Reference)      

Age at �rst marriage      
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<15 0.106*** 0.054 0.209

15-18 0.067*** 0.040 0.112

19-21 0.234*** 0.136 0.401

22+ (Reference)      

Ever used Contraception      

No 2.513*** 1.729 3.653

Yes (Reference)      

Education attainment      

No education 0.029*** 0.011 0.074

Primary 0.052*** 0.020 0.132

Secondary 0.650 0.166 2.546

Tertiary (Reference)      

Place of residence      

Rural 0.362*** 0.249 0.526

Urban (Reference)      

Household Wealth      

Lowest 0.169*** 0.092 0.312

Second 0.172*** 0.096 0.306

Middle 0.157*** 0.088 0.279

Fourth 0.258*** 0.151 0.442

Highest (Reference)      

4-5 Children      

Age at �rst birth      

<15 0.158*** 0.058 0.429

15-18 0.192*** 0.119 0.309

19-21 0.518** 0.323 0.833

22+ (Reference)      

Age at �rst marriage      

<15 0.194*** 0.097 0.389

15-18 0.250*** 0.153 0.407

19-21 0.584 0.340 1.004
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22+ (Reference)      

Ever used Contraception      

No 2.056*** 1.456 2.903

Yes (Reference)      

Education attainment      

No education 0.061*** 0.023 0.163

Primary 0.113*** 0.042 0.301

Secondary 0.880 0.213 3.637

Tertiary (Reference)      

Place of residence      

Rural 0.648* 0.460 0.914

Urban (Reference)      

Household Wealth      

Lowest 0.499* 0.291 0.858

Second 0.385** 0.223 0.668

Middle 0.390** 0.228 0.666

Fourth 0.536* 0.315 0.911

Highest (Reference)      

6+ Base outcome

***P<0·001; **P is < 0·01 and 0·001; *P£0·05 and 0·01.

 

4.3. Multivariate analysis

Table 4 presents multivariate MLR determining the relationship between CFS and the

characteristics of the mother. When both the mother’s age at first marriage and at first birth

were simultaneously included in the regression model (model 2), the model did not run results for

0 births because age at first birth for women who are nulliparous is not applicable. While model

3 omitted mother’s age at first birth and model 4 omitted mother’s age at first marriage hence

the missing coefficients, model 2 included all the predictor variables and covariates. Statistical

significance was established for mother’s age at first birth (15-18 and 19-21), mother’s age at
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first marriage, ever used contraception, education (no education and primary), and household

wealth when CFS was 1-3 children relative to 6 or more children (see model 2). For mother’s age

at first birth, the risk of 1-3 children was statistically significant for women aged 15-18 and 19-21

(RRR: 0.3; 95% CI: 0.161-0.560 and RRR: 0.505; 95% CI: 0.281-0.910). For 4-5 children, mother’s

age at marriage, mother’s age at birth (<15 and 15-18), education and contraceptive use were

statistically significant. Model 3 omitted mother’s age at first birth, contraceptive use and

residence from the model which strengthened the model as all coefficients were statistically

significant for almost all categories. Contraceptive use was eliminated from model 2 due to an

abnormally high standard error (above 2.5) and residence because it could not predict CFS well

enough based on its non-statistically significant coefficients. Model 4 included the mother’s age at

first birth and omitted residence due to the same reasons as in model 3. The estimates were all

statistically significant except for education and household wealth when CFS is 0 and household

wealth when CFS is 4-5. Table 4 details the results of the models.

 

Table 4. Multivariate multinomial regression of children ever born by characteristics of the mother.
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  Model 2 Model 3 Model 4

CFS RRR 95% CI exp(b) 95% CI RRR 95% CI

                   
0                  

Age at 1st Marriage       1.181*** 1.096 1.273      

Ever use contraceptive                  

No                  

Yes (Reference)                  

Education                  

No education       0.346 0.057 2.105      

Primary       0.210 0.041 1.080      

Secondary       0.531 0.040 7.020      

Tertiary (Reference)                  

Household Wealth                  

Lowest       0.303 0.069 1.337      

Second       0.067* 0.007 0.623      

Middle       0.413 0.117 1.464      

Fourth       0.440 0.125 1.552      

Highest (Reference)                  

Residence                  

Rural                  

Urban (Reference)                  

1-3                  

Age at 1st Marriage 1.146*** 1.092 1.203 1.187*** 1.138 1.239      

                   
Age at 1st Birth                  

<15 0.564 0.199 1.598       0.195** 0.074 0.511

15-18 0.300*** 0.161 0.560       0.148*** 0.085 0.261

19-21 0.505* 0.281 0.910       0.344*** 0.197 0.601

22+ (Reference)                  

Ever use contraceptive                  
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No 6.877*** 4.121 11.474 6.592*** 4.006 10.848

Yes (Reference)                  

Education                  

No education 0.101*** 0.032 0.319 0.144*** 0.049 0.425 0.076*** 0.025 0.238

Primary 0.144*** 0.050 0.416 0.155*** 0.057 0.423 0.128*** 0.045 0.364

Secondary 0.935 0.214 4.080 0.847 0.207 3.463 1.095 0.256 4.694

Tertiary (Reference)                  

Household Wealth                  

Lowest 0.240** 0.086 0.668 0.340** 0.158 0.730 0.188*** 0.083 0.424

Second 0.268** 0.106 0.680 0.331** 0.162 0.676 0.220*** 0.103 0.469

Middle 0.279** 0.121 0.640 0.311** 0.157 0.613 0.240*** 0.117 0.491

Fourth 0.361** 0.179 0.728 0.461** 0.246 0.863 0.364** 0.188 0.707

Highest (Reference)                  

residence                  

Rural 0.701 0.376 1.307            

Urban (Reference)                  

4-5                  

Age at 1st Marriage 1.057* 1.006 1.110 1.106*** 1.060 1.154      

                   
Age at 1st Birth                  

<15 0.272* 0.091 0.812       0.179** 0.063 0.506

15-18 0.333*** 0.188 0.590       0.253*** 0.151 0.424

19-21 0.735 0.431 1.255       0.630 0.377 1.055

22+ (Reference)                  

Ever use contraceptive                  

No 3.358*** 2.240 5.036       3.338*** 2.230 4.997

Yes (Reference)                  

Education                  

No education 0.082*** 0.026 0.255 0.090*** 0.030 0.273 0.071*** 0.023 0.219

Primary 0.175** 0.060 0.509 0.163** 0.057 0.464 0.161** 0.056 0.469

Secondary 1.164 0.267 5.069 0.963 0.229 4.045 1.206 0.277 5.250

                 



Page 17/25

Tertiary (Reference)

Household Wealth                  

Lowest 1.076 0.452 2.559 1.324 0.676 2.594 0.894 0.440 1.817

Second 0.856 0.380 1.931 0.940 0.487 1.813 0.724 0.365 1.436

Middle 0.821 0.396 1.705 0.863 0.464 1.608 0.718 0.376 1.372

Fourth 0.931 0.491 1.766 1.032 0.566 1.880 0.894 0.480 1.666

Highest (Reference)                  

residence                  

Rural 0.794 0.471 1.338            

Urban (Reference)                  

6+ Base outcome

***P<0·001; **P is < 0·01 and 0·001; *P£0·05 and 0·01.

 

Of particular interest in Model 3 was that women’s age at first marriage was strongly related to

both 1-3 children and 4-5 children parities. Except for women who had 4-5 children, household

wealth had a statistically significant relationship with CFS in both model 3 and 4. Women with

primary and without education were more likely to have 6 or more children than 1-3 children

relative to those with tertiary education. RRRs for model 2 and 3 for the respective variables

were similar. Comparing the full model (model 2) with select-predictor-omitted models (models 3

and 4), we found that women whose age at first birth was 15-18  and 19-21 years were 70% and

49.5% respectively less likely to have a CFS of 1-3 children. While in model 4, these groups of

women were 85.2% and 65.6% less likely to have a smaller family compared to those whose age

at first birth was 22 years or more. Relatedly, women who married before age 22 were less likely

to have a small CFS than women that married at age 22 years or above (see model 2 and 3).

5. Discussion
This study analyzed fertility behavior data of 1,020 women born during the 1965–1969 cohort based on cross
sectional-retrospective data in Zambia. Our results show that the average CFS was 6.7 (95% CI: 6.5–6.9) and
that mean age at �rst marriage and �rst birth were 18.3 (95% CI: 18.0–18.5) and 18.9 (95% CI: 18.7–19.1)
respectively. About 11% of women with CFS above 6 children married before age 15 and 5% had their �rst birth
within the same age range. Higher CFS of 6 or more children were concentrated among women whose age at
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�rst marriage and birth was between 15 and 18 years old (40.7 and 39.8% respectively). Women marrying at
younger ages and having their �rst birth at younger ages were more likely to have higher CFS than compatriots
that initiated both marriage and childbearing at or after age 22.

The main strength of this study is it followed a cohort of women who had or were about to complete their
reproductive cycle and collected fertility information about this group in a manner that provided grounds for
exploring determinant. The study also controlled for socioeconomic factors to effectively discern associations.
Furthermore, the use of probability sampling in the collection of this data gives this study su�cient leverage to
generalize �ndings to the entire 1965–1969 cohort in Zambia. However, our study also presents some
limitations. As are all surveys that depend on retrospective responses, self-reported data may introduce biases
such as social desirability bias, non-response bias, recall bias, interviewer bias etc., even in the presence of
exceptionally trained enumerators and rigorous probing to encourage accuracy of reporting [50–52]. Women,
especially in rural areas, might report children they have adopted (could be for a sister who died, husband
children from an earlier marriage, etc.,) as their own due social desirability. People in traditional settings have a
tendency not to count children that die shortly after birth as live birth. The primary limitation of the cross-
sectional study design is that because the exposure and outcome are simultaneously assessed, there is
generally no evidence of a temporal relationship between exposure and outcome [52], [53]. However, since there
exist a considerable amount of time lag between getting married and having children, a temporal relationship
between age at �rst marriage, age at �rst birth and CFS can be established.

Understanding changes in CFS is an important indicator of the anticipated future in lifetime fertility behavior of
women. Factors that in�uence these changes become cornerstones for predicting fertility behavior and
determining population growth. This study found a CFS of 6.7 children for the 1965–1969 birth cohort based on
retrospective data analysis. This �nding is consistent with results from the 2013-14 ZDHS that also found the
average number of children ever born was 6.7 for women nearing the end of their childbearing cycle and 7.3 for
those currently married, alluding the difference in the two measures to lower fertility among the young
unmarried women [9] in the former index. This CFS is higher than the current TFR for most African countries
including Zambia itself [28], [29]. TFR in Zambia reduced from 6.1 in 1992, 5.9 in 2010, 5.3 in 2014 to 4.7 in
2018 [13], [25–27]. The CFS is the major determinant of the average household size that remains high in most
African countries [54]. The household size in Zambia is high at 5.1 persons (urban 4.8 and rural 5.4) [10] relative
to the TFR of 4.7 children.

Our study further found that women from the 1965–1969 cohort married early (mean = 18.3; CI: 18.0-18.5) and
that by the end of their reproductive life, 68.3% of them had birthed 6 children or more. With changes in
reproductive behaviors overtime, this rate is expected to be lower for future cohorts. In fact, a study conducted in
Malawi found that older cohorts have higher fertility than younger ones [55]. As expected, marriage plays a
crucial role in shaping the course of fertility, especially in the developing world [28]. The timing of marriage
predominantly regulates how many children will be born since marriage is the only institution that sanctions
reproduction. Over half (51.2%; CI: 48.1–54.3) of the women from our study married between age 15 and 18 and
a substantial number (13.5% CI:11.5–15.8) married at ages below 15 years. Our analyses reveal that almost
two-thirds (64.7%) of women from this cohort were married off when they were still underage exposing them to
a long period of the risk of childbearing. Fifty-one percent of women with 6 or more children got married by age
18. Studies have shown that women that marry early, start childbearing early, remain at risk of childbearing for
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longer periods of times and have poor health outcomes than their counterparts who marry later [56], [57]. The
timing of marriage in Zambia is affected by a myriad of socioeconomic factors, including education, wealth,
social status and cultural responsibility that in�uence CFS. This study found that the cohort under investigation
generally had more children, but the probability of having fewer children was higher for urban women than rural
women. To put this into perspective, one study investigated how household economic hard times affect the time
of marrying off their children especially in Africa where payment for marriage, whether in cash or kind, is
widespread. They found that parents tactfully selected the time for their children’s marriage depending on
household economic instability thus affecting age at marriage as the payments for marriage constitute a vital
source for “consumption smoothing” for the bride’s family [58].

A woman’s age at �rst birth have grave implications for a roller coaster of life events such as education, work-
life and completed family size. The results of this study found that the mean age at �rst birth for the cohort was
0.6 years higher than for marriage and 1.9 years higher than for sex debut. This �nding suggests that the birth
of the �rst child, in most instances, was preceded by sexual debut and then marriage. Similar analysis but for
43 countries found that the mean age at �rst birth was greater than the mean age at �rst marriage, which was
also greater than the mean age at �rst sex for all regions [28]. A similar study conducted in Pakistan found that
the hazards of birth increased in the �rst two years following marriage and their after declined [59].

Another signi�cant aspect that affects CFS is education of women. We found that women with no education
and primary education (52% and 39.7% respectively) tended to have more children than those with secondary
(3%) and tertiary education (4.7%). Even though noticeable progress has been attained, rural areas of sub-
Saharan Africa still display low education levels for women [28], [60]. Thus, the education atmosphere is not
favorable to any meaningful change in CFS for rural women in the region [55], [57]. Not only does education
delay age at �rst birth, it also enhances the power of choice among women such that their consumption
patterns enable them to live healthy and pursue healthy choices in child rearing [28]. Our �ndings show that in
all the models, education attainment was inversely related to CFS. The lower the education level attained, the
higher the CFS; but age at �rst marriage and �rst birth are positively related to education level attained. This,
however, is expected as women who attend secondary and tertiary education are selective, such that the timing
at which events occur intersect and compete with schooling age; much more in post primary than primary 49,50.
Numerous reasons have been advanced that cause the inverse relationship between a woman’s education and
fertility that include but not limited to superior autonomy among women, exposure to new gender norms and
childbearing practices, improvement in information acquiring useful to women’s health and their offspring.
Women with more education are also selective in partner choice, have higher need for wealth and understand
the costs that accrue or are forgone in timing of reproductive events.

Relatedly, women that reported having never used contraception were 6.9 times (95% CI:3.3–8.5) (Model 2)
more likely to have 1–3 children than 6 or more children compared to participants that have ever used
contraceptive. This is an expected result because the variable “Ever used contraception” does not measure
frequency of contraceptive use during the active childbearing years nor does it measure current use for those
still bearing children. The best way of understanding the effect of contraceptive use on CFS is to retrospectively
investigate the frequency of and reasons for contraceptive use for women at the height of their childbearing
career. Education has also been cited as a source of instruments necessary for obtaining information that
enhances women and girls’ ability of comprehending and learning information regarding contraceptive use and
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the bene�ts of smaller families. It could be because education is not as widespread in rural areas that women
there exhibited higher fertility behaviors than their urban counterparts. In terms of household wealth, our results
indicate that the distribution of women by household wealth did not vary much. The range was 18.2% (95%CI:
159-20-7) for lowest to 22.5% (95% CI: 19.9–25.1). Within household wealth classes, the highest proportions
were recorded among women with 6 or more children. Table 4 model 2 shows that the higher the household
wealth the less the risk of having 1–3 children relative to 6 or more children. The relationship between
household wealth and CFS when CFS is 4–5 children was not statistically signi�cant. This outcome could be as
a result of measuring household wealth as current and not during their childbearing years or at the beginning of
their childbearing period. Retrospective studies have this limitation in linking duration measures to point
estimates.

6. Conclusion
Our �ndings align with several previous studies accentuating an inverse association between mother’s age at
marriage and �rst birth to CFS. Women that marry between age 15 and 18 years have a higher likelihood of
having 6 or more children by the end of the reproductive period than their peers who marry later. Marriage is one
signi�cant predictor of CFS. While both age at �rst marriage and �rst birth are strongly associated with changes
in CFS, our study further �nds that poverty, low education attainment and low levels of contraceptive use
increase the odds of a high CFS. Improvements in general education, especially post primary education among
women will signi�cantly contribute to a delay in timing of reproductive events. In addition, strengthening current
child protection guidelines would ensure young girls get married and start childbearing at an age when they able
to make informed choices and cope with social and economic challenges that come with motherhood.
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Figure 1

Completed Family Size by Age at First Marriage and Residence.

Figure 2

Completed Family Size by Mother’s Age at First Birth and Residence.


