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Abstract

Background High completed fertility among married and cohabiting women has profound consequences, includ-
ing straining resources, increasing healthcare challenges, and contributing to educational and gender inequalities.
This study examined the factors associated with high completed fertility among married and cohabiting women aged
40-49 years in Ghana.

Methods Data for the study was sourced from the 2022 Ghana Demographic and Health Survey (GDHS). A spatial
map was used to present the women’s geographic variations in high completed fertility. A mixed-effect multilevel
binary logistic regression analysis was performed to identify the factors associated with high completed fertility. The
findings were presented as adjusted odds ratios (@OR) with a 95% confidence interval (Cl).

Results The national proportion of high completed fertility among married and cohabiting women aged 40-49 years
in Ghana was 52.0% [48.8, 55.2]. Women who were Ga/Dangme/Ewe by tribe [aOR=2.32, 95% Cl=1.06, 5.08] had
higher odds of high completed fertility than Akans. Women who indicated 6 +as their ideal number of children

had a higher [aOR=5.60, 95% Cl=2.90, 10.82] likelihood of high completed fertility compared to those whose ideal
number of children was 0-3. Those who were using contraceptives at the time of the survey had a higher [aOR=2.31,
95% Cl=1.17,4.55] likelihood of high completed fertility compared to those who were not using contraceptives.
Women with secondary/higher education [aOR=0.32, 95% CI=0.17, 0.58] had lower odds of high completed fertility
than those without no formal education. Women with females as household heads [aOR=0.56, 95% Cl=0.33, 0.95]
had lower odds of high completed fertility than males. Women in Volta, Western North, Ahafo, and Bono regions

had lower odds of high completed fertility compared to those living in the Northeast region, with the lowest odds
among those living in the Volta region [aOR=0.08, 95% Cl=0.02, 0.40].

Conclusion High completed fertility is prevalent in Ghana, with more than half of married and cohabiting women
having at least five or more children. The government and policymakers in Ghana should promote education
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for women, increase culturally sensitive family planning programs, increase access to family planning resources,
address ideal family size preferences, and improve understanding of contraceptive use.

Keywords High fertility women, Ghana, Demographic and health survey

Introduction

High fertility (five or more children) plays a crucial role
in determining reproductive trends, and it is impacted by
various interconnected factors such as age, marital sta-
tus, income, educational level, and parity [1-3]. Factors
such as socio-economic status, education, maternal age,
number of children ever born, infant mortality, and the
opinions of influential individuals regarding desired fam-
ily size have been found to have a substantial impact on
fertility choices [4—7].

Women who have had five or more pregnancies have a
higher likelihood of experiencing maternal death [8-11].
Furthermore, countries with high completed fertility
rates exhibit low child survival rates [12]. For example,
in African countries with high fertility rates, there is a
maternal mortality rate of 640 deaths per 100,000 births
during pregnancy and childbirth [13]. Population growth
in SSA is surpassing economic growth [14]. Many coun-
tries have fertility rates that exceed replacement levels
[15]. At a replacement fertility level of 2.1, African moth-
ers give birth to almost two daughters, resulting in a sig-
nificant increase in population [14].

In Ghana, the total fertility rate has experienced a grad-
ual decrease from 6.4 children per woman in 1988 to 4.2
children per woman in 2014 [16], resulting in a reduction
of around two births per woman over twenty-six years.
Moreover, the 2017 Ghana Maternal Health Survey data
indicates that the fertility rate has fallen further to 3.9
[17]. Ghana’s 1994 National Population Policy aimed to
decrease the fertility rate from 5.5 to 3.0 by 2020 [18].
Given the declining rate, it is not unexpected that the
National Population Policy’s goal of achieving a total fer-
tility rate of 3.0 per woman by 2020 was unmet [18].

Although there have been studies on childhood mortal-
ity [19, 20], intra-household bargaining power [19], and
fertility preferences among women in Ghana [21-23],
there is limited data on the factors that contribute to high
total fertility rates among married and cohabiting women
aged 40-49 in Ghana. This age group presents a unique
opportunity for intervention, as these women have
already completed a significant portion of their child-
bearing years but may still desire or have the capacity
for additional children. This study examines the predic-
tors of high total completed fertility among married and
cohabiting women aged 40—49 years in Ghana by analys-
ing data from the 2022 Ghana Demographic and Health
Survey (GDHS). Examining these factors can shed light

on the complex decision-making processes surrounding
family size and inform targeted interventions to promote
informed reproductive choices.

Methods

Data source

This study employed the 2022 GDHS, a component of
the international Demographic and Health Survey (DHS)
program that gathers health and demographic informa-
tion on women, men, and children worldwide [24]. The
DHS has been conducted in over 90 LMICs since its
establishment, with more than 350 surveys [25]. The 2022
DHS in Ghana is the eighth standard DHS conducted
since the first survey in 1988 [24]. The data collection
process utilised structured questionnaires, employing a
cross-sectional design and a multistage sample procedure
[26]. The study comprised 2231 married and cohabiting
women aged 40 to 49 years in Ghana. This study followed
the Strengthening the Reporting of Observational Studies
in Epidemiology (STROBE) checklist [27].

Variables

High completed fertility was the outcome variable,
defined in the DHS as the total number of children ever
born by women. We recoded the variable into low and
high total fertility by assigning a value of 1 to individu-
als with five or more children (high) and a value of 0 to
individuals who had four or fewer children (low) based
on the 2022 GDHS report [24].

Explanatory variables

Following a detailed literature review on predictors of
high completed fertility [28, 29], we included nineteen
explanatory variables based on their availability in the
GDHS. The variables consisted of the current working
status(working, not working), educational level(No educa-
tion, primary, secondary/higher), marital status(married,
cohabiting), listening to the radio(yes, no), watching tel-
evision (yes, no), reading newspapers or magazines(yes,
no), internet use(yes, no), ethnicity(Akan, Ga/Dangme/
Ewe, Mole dagbani, Others), religion(Christian, Islam
Traditional/no religion), partner educational level(No
education, primary, secondary/higher), the ideal num-
ber of children(0-3, 4-5, 6+), decision-making on
healthcare(respondent alone, Joint with partner, others),
contraceptive use(yes, no), wealth index(poorest, poorer,
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middle, richer, richest), sex of household head(female,
male), type of place of residence(rural, urban), and
region(Western, Central, Greater Accra, Volta, East-
ern, Ashanti, Western North, Ahafo, Bono, Bono East,
Oti, Northern, Savannah, Northeast, Upper East, Upper
West). Further, the variables were segregated into indi-
vidual and contextual levels. Aside from the latter four
variables, grouped as contextual (household and commu-
nity level variables), the remaining were individual-level
variables. Please see the attached Supplementary file that
shows the coding scheme of the variables.

Statistical analyses

The statistical analyses were conducted using Stata soft-
ware version 17.0 (Stata Corporation, College Station, TX,
USA). First, a spatial map was used to show the proportion
of women with high total fertility. Next, we determined the
distribution of the explanatory variables across the out-
come variable and used a Pearson chi-square test to show
their associations. Finally, a mixed-effect multilevel binary
logistic regression analysis was conducted using four mod-
els to identify the high completed fertility predictors. Model
I, which did not include any explanatory variables, revealed
the changes in high completed fertility ascribed to the clus-
tering at the primary sampling units (PSU). In Model II,
the individual level variables were included, while in Model
111, the contextual level variables were included. Model IV
included all the explanatory variables. The mixed-effect
regression analysis yielded results that included both
fixed effects and random effects. The fixed-effect analysis
revealed the correlation between the explanatory predic-
tors and high completed fertility. The results were reported
as an adjusted odds ratio (aOR) and their corresponding
95% confidence intervals (CI). The random effect results,
however, indicate the variations in high completed fertility.
All four models used the intra-cluster correlation coeffi-
cient (ICC) values to determine the variation. All the analy-
ses were weighted, and the svyset command in Stata, which
contains the sampling weights, one or more stages of clus-
tered sampling, and stratification, was used to deal with the
complex nature of the DHS dataset.

Ethical consideration

Since the GDHS dataset is publicly available, we did not
require a separate ethical clearance process for this study.
However, we ensured proper access by obtaining permis-
sion to use the data for publication from MEASURE DHS
(Monitoring and Evaluation to Assess and Use Results—
Demographic and Health Surveys). For more information
on ethical considerations and privacy principles related to
using DHS data, please refer to the MEASURE DHS web-
site: https://dhsprogram.com/Methodology/Protecting-the-
Privacy-of-DHS-Survey-Respondents.cfm.
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Results

Background characteristics of the married and cohabiting
women in Ghana

Table 1 shows the background characteristics of married
and cohabiting women in Ghana. Nearly half of the women
(49.1%) had a secondary or higher education. Most (83.4%)
were married, and a significant portion (73.9%) identified
as Christian. Interestingly, a high percentage (92.1%) were
employed, yet most (72.4%) had never used the internet.
Looking at ethnicity, 46.1% belonged to the Akan tribe.
Finally, the wealth distribution showed that 22.2% were
richer and a higher proportion (53.2%) living in urban areas.

Proportion of high completed fertility among married

and cohabiting women aged 40 - 49 years in Ghana

Figure 1 presents the proportion of high completed fertility
among married and cohabiting women aged 40—49 years in
Ghana. High completed fertility was high among married
and cohabiting women living in the Northeast 85.1%, Oti
78.7%, Savannah 74.5%, and Northern region 71.6% whilst
married and cohabiting women in the Bono 45.2%, East-
ern 44.8%, Volta 39.3%, and Greater Accra regions 27.4%
had the lowest proportion of high completed fertility in
Ghana. The national proportion of high completed fertility
among married and cohabiting women aged 40 — 49 years
in Ghana was 52.0 [48.8, 55.2] (Table 3).

Bivariate results of the association

between the explanatory variable and high completed
fertility

Table 2 presents the bivariable analysis of the proportion
and distribution of high completed fertility among married
and cohabiting women aged 40 — 49 years in Ghana. High
completed fertility was high among women who had no
education 74.0%, who were Mole Dagbani by tribe 66.0%,
whose partner had no education 73.3%, whose ideal number
of children 72.5% was 6+, who used contraceptives 63.3%,
who were poorest 78.8%, who lived in rural areas 52.0% and
women who live in the Northeast region 85.1%. Marital sta-
tus was the explanatory variable not significantly associated
with high completed fertility among married and cohabiting
women aged 40 — 49 years in Ghana at p <0.05.

Factors associated with high completed fertility

among married and cohabiting women aged 40-49 years
in Ghana

Fixed effect results

Model IV of Table 3 which include the individual
level and contextual level variables show the fac-
tors associated with high completed fertility among
married and cohabiting women aged 40-49 years in
Ghana. Women with secondary/higher education
[aOR=0.32, 95% CI=0.17, 0.58] had lower odds of
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Table 1 Background characteristics of married and cohabiting

women aged 40-49 years in Ghana

Variable Weighted Weighted
sample(n) frequency(%)

Educational attainment

No education 750 336

Primary 385 17.3

Secondary/higher 1,096 49.1
Marital status

Married 1,862 834

Cohabiting 369 16.6
Religion

Christians 1,648 739

Muslims 461 20.7

Traditional/no religion 122 54
Current working status

Not working 177 79

Working 2,054 92.1
Read newspapers or magazines

No 2,089 936

Yes 142 6.4
Listen to radio

No 627 281

Yes 1,604 719
Watch television

No 624 280

Yes 1,607 720
Use Internet

No 1,615 724

Yes 616 27.6
Ethnicity

Akan 1,028 46.1

Ga/Dangme/Ewe 380 17.1

Mole dagbani 421 18.9

Others 401 179
Partners educational attainment

No education 659 295

Primary 177 8.0

Secondary/higher 1,395 62.5
Ideal number of children

0-3 425 19.1

4-5 885 39.7

6+ 921 413
Decision on healthcare

Respondent 1,015 455

Joint 768 344

Others 448 20.1
Contraceptive use

No 1,529 68.5

Yes 702 315
Sex of household head

Male 1,652 74.0
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Table 1 (continued)
Variable Weighted Weighted
sample(n) frequency(%)
Female 579 26.0
Wealth index
Poorest 430 19.3
Poorer 432 194
Middle 406 18.2
Richer 466 209
Richest 497 222
Place of residence
Urban 1,187 53.2
Rural 1,044 46.8
Region
Western 126 5.6
Central 235 10.5
Greater Accra 312 14.0
Volta 116 522
Eastern 204 9.1
Ashanti 428 19.1
Western North 66 297
Ahafo 55 24
Bono 83 37
Bono East 93 4.1
Ofti 67 3.0
Northern 189 84
Savannah 53 242
Northeast 44 19
Upper East 93 4.2
Upper West 65 29

high completed fertility than those without no formal
education. Women who read newspapers or magazines
[aOR =0.09, 95% CI=0.02, 0.40] had lower odds of high
completed fertility than those who didn’t. Women with
females as household heads [aOR=0.56, 95% CI=0.33,
0.95] had lower odds of high completed fertility than
males. Women in Volta, Western North, Ahafo, and
Bono regions had lower odds of high completed fertility
compared to those living in the Northeast region, with
the lowest odds among those living in the Volta region
[aOR=0.08, 95% CI=0.02, 0.40]. Women who were
Ga/Dangme/Ewe by tribe [aOR=2.32, 95% CI=1.06,
5.08] had higher odds of high completed fertility than
Akans. Women who indicated 6 +as their ideal num-
ber of children had a higher [aOR =5.60, 95% CI=2.90,
10.82] likelihood of high completed fertility compared
to those whose ideal number of children was 0-3.
Those who were using contraceptives at the time of the
survey had a higher [aOR=2.31, 95% CI=1.17, 4.55]
likelihood of high completed fertility than those who
were not using contraceptives.
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Upper East

Upper West

Bono East

69.6 - 85.1
55.6 - 69.5
47.3-55.5
27.4-47.2

Fig. 1 Proportion of high completed fertility among married and cohabiting women aged 40 - 49 years in Ghana

Random effect results clusters (62=8.35, 95% CI=6.03 to 11.56) in the model L.
Table 3 indicates considerable variations in the predic-  Approximately 72% of the proportion of high completed
tors associated with high completed fertility among fertility was attributed to the variations between the clus-
married and cohabiting women in Ghana among the ters (intra-cluster correlation coefficient (ICC)=0.72).
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Table 2 Bivariable analysis of high completed fertility among
married and cohabiting women aged 40 — 49 years in Ghana

Variables

High completed fertility p-value

Proportion
Educational attainment
No education
Primary
Secondary/higher
Marital status
Married
Cohabiting
Religion
Christians
Muslims
Traditional/ no religion
Current working status
Not working
Working
Read newspapers or magazines
No
Yes
Listen to radio
No
Yes
Watch television
No
Yes
Use Internet
No
Yes
Ethnicity
Akan
Ga/Dangme/Ewe
Mole Dagbani
Others
Partners educational attainment
No education
Primary
Secondary/higher
Ideal number of children
0-3
4-5
6+
Decision on healthcare
Respondent
Joint
Others
Contraceptive use
No
Yes

52.0% [48.8, 55.2]

74.0[70.0,77.6]
59.9(53.8,65.8]
34.2[29.9,38.8]

52.4[48.9,55.8]
503 [43.2574]

46.9 [43.3,50.6]
654 (604, 70.1]
70.6 [57.8,80.8]

41.7 [33.1,50.9]
52.91[49.7,56.1]

54.7 [51.5,57.9]
126[6.7,22.4]

60.2 [55.2,65.0]
48.81[45.2,52.5]

<0.001

0.598

<0.001

0.015

<0.001

<0.001

Table 2 (continued)
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<0.001
69.8 [65.1,74.1]
45.1[41.3,49.0]

<0.001
61.6[58.2,64.8]
27.0[21.6,33.3]

<0.001
43.7 [39.1,48.3]
44.5[37.7,51.6]
66.01[61.1,70.6]
65.9[59.1,72.2]

<0.001
73.3[689,77.3]
67.91[59.5,75.3]
40.0 [36.1,44.1]

<0.001
329(27.2,39.2]
40.0 [35.5,44.7]
72.5[68.5,76.1]

<0.001
47.5142.7,52.2]
52.7 [47.7,57.8]
61.2 [554,66.7]

<0.001
46.9 [43.0,50.8]
63.3[58.2,68.1]

Variables High completed fertility p-value
Sex of household head <0.001
Male 554151.6,59.2]
Female 42437.0,480]
Wealth index <0.001
Poorest 788 1[74.3,82.7]
Poorer 69.0 [64.0, 73.6)
Middle 58.0[51.0,64.7]
Richer 34.3[28.1,41.0]
Richest 26.0[19.5,33.7]
Place of residence <0.001
Urban 38.4[33.9,43.1]
Rural 52.0[48.8,55.2]
Region <0.001
Western 1 [44.4,67.1]
Central 1[44.7,65.1]
Greater Accra 27.4[18.6,383]
Volta 39.3[304, 49.0]
Eastern 448 [37.3,52.5]
Ashanti 4941408, 58.1]
Western North 504 [40.9,59.8]
Ahafo 54.7[48.2,61.1]
Bono 45.2[356,55.2]
Bono East 91[49.3,73.0]
Oti 78.7 [69.7,85.5]
Northern 61[62.7,79.1]
Savannah 745 [65.9, 81.5]
Northeast 1[754,914]
Upper East 62.9[53.5,71.5]
Upper West 67.5[59.0, 74.9]

* P-values were generated from a Chi-square test

The between-cluster difference was maintained at 72% in
Model II, decreased to 60% in Model III, and increased to
71% in Model IV. These ICC results suggest that the like-
lihood of high completed fertility variations can be attrib-
uted to the variances across the clusters.

Discussion

Our study examines the predictors of high completed
fertility among married and cohabiting women aged
40-49 in Ghana. Over half (52.0%) of married and
cohabiting women aged 40-49 years in Ghana have a
high completed fertility rate. Education, ethnicity, read-
ing newspapers or magazines, ideal number of children,
contraceptive use, healthcare decisions, sex of household
head, residence, and region of residence were all associ-
ated with high completed fertility among married and
cohabiting women aged 40 — 49 years in Ghana.
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Table 3 Factors associated with high completed fertility among married and cohabiting women aged 40-49 years in Ghana

Variables Model | Empty model Model 11 aOR [95% Cl] Model 11l aOR [95% Cl] Model IV aOR [95% ClI]
Fixed effect results
Educational attainment
No education 1.00 1.00
Primary 0.60[0.33,1.09] 0.66[0.36,1.21]
Secondary/higher 0.26"[0.15,047] 0.327[0.17,0.58]
Religion
Christians 1.00 1.00
Muslims 1.54[0.77,3.10] 1.46[0.73,2.95]
Traditional/no religion 1.66 [0.61,4.54] 1.72[0.66,4.46)
Current working status
Not working 1.00 1.00
Working 1.63 [0.79,3.36] 1.56 [0.75,3.24]
Read newspaper or magazine
No 1.00 1.00
Yes 0.08" [0.02,0.37] 0.09" [0.02,040]
Listen to radio
No 1.00 1.00
Yes 0.88 [0.54,1.44] 0.90 [0.54,1.50]
Watch television
No 1.00 1.00
Yes 0.84 [0.48,1.47] 1.03[0.59,1.80]
Use Internet
No 1.00 1.00
Yes 048"[0.27,0.87] 0.63[0.33,1.19]
Ethnicity
Akan 1.00 1.00
Ga/Dangme/Ewe 2.13"[1.03,438] 2.327[1.06,5.08]
Mole Dagbani 0.67[0.26,1.74] 0.73[0.26,2.03]
Others 1.48 [0.64,3.40] 1.61[0.67,3.85]
Partner educational attainment
No education 1.00 1.00
Primary 0.91[0.42,1.99] 0.87[0.40,1.91]
Secondary/higher 0.93[0.47,1.84] 1.01 [0.49,2.05]
Ideal number of children
0-3 1.00 1.00
4-5 1.31[0.71,241] 1.31[0.72,2.39]
6+ 558" [2.92,10.68] 560" [2.90,10.82]
Decision on healthcare
Respondent 1.00 1.00
Joint 1.62[0.98,2.69] 1.71°11.03,2.83]
Others 1.63[0.88,3.04] 1.57[0.83,2.95]
Contraceptive use
No 1.00 1.00
Yes 509" [2.93,8.84] 2317[1.17,4.55]

Sex of household head
Male

Female

1.00

0.59"[0.35,0.98]

1.00
0.56"[0.33,0.95]
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Table 3 (continued)
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Western North
Ahafo

Bono

Bono East

Oti

Northern
Savannah
Northeast
Upper East
Upper West

Random effect model

*xx

0.07""10.02,0.26]
0.1277[0.04,0.35]
013" [0.04,047]
0.217[0.06,0.69]
1.2910.36,4.65]
0.50[0.16,1.54]
048 [0.14,1.65]
1.00
0.16[0.04,0.56]
0.26"[0.08,0.84]

Variables Model | Empty model Model Il aOR [95% Cl] Model Il aOR [95% Cl] Model IV aOR [95% Cl]
Wealth index
Poorest 1.00 1.00
Poorer 0.98[0.50,1.90] 1.26[0.60,2.61]
Middle 0.93[0.42,2.06] 1.26[0.51,3.07]
Richer 0.35"[0.14,0.85] 0.511[0.18,1.43]
Richest 0.1777[0.07,0.45] 0.3710.12,1.13]
Place of residence
Urban 1.00 1.00
Rural 4397 [2.42,7.94] 3717 11.93,7.13]
Region
Western 0.50[0.14,1.80] 141[032,6.17]
Central 0.23"[0.07,0.78] 0.721[0.16,3.16]
Greater Accra 0.127[0.03,0.48] 0.32[0.06,1.63]
Volta 006" [0.02,0.20] 0.08"[0.02,0.40]
Eastern 0.1377[0.04,0.42] 0.26 [0.06,1.09]
Ashanti 0.28"[0.09,0.90] 0.75[0.20,2.83]

0.15"[0.03,067]
0.197[0.05,0.70]
0.25"[0.06,0.99]
0.52[0.14,1.95]
1.7410.39,7.84]
0.50[0.15,1.63]
0.32[0.09,1.21]
1.00

0.30[0.08,1.12]
0.38[0.11,1.32]

PSU variance (95% Cl) 8.35[6.03,11.56] 8.511[561,1291] 5.03[3.68, 6.83] 8.17[546,12.21]
ICC 0.72[0.65,0.78] 0.72[0.63,0.80] 0.60 [0.53,0.68] 0.71[0.62,0.79]
N 2231 2231 2231 2231

Number of clusters 597 597 597 597

aOR Adjusted odds ratios, C/ Confidence Interval; * p <; 0.05, ** p<; 0.01, *** p <; 0.001; 1.00 = Reference category, PSU Primary Sampling Unit, ICC Intra-Class

Correlation Coefficient

The study found that 52.0% of women aged 40—49 in
Ghana have a high completed fertility. Both place of
residence and region were found to be associated with
high completed fertility, with women living in rural
areas having higher odds of higher completed fertility
than those living in urban areas. Rural areas in Ghana
often have limited access to healthcare facilities and
family planning services. This can make it difficult for
women to obtain contraception or get proper counsel-
ling on reproductive health options [30]. Educational
attainment tends to be lower in rural areas compared
to urban centres. Educated women in Ghana are more
likely to have smaller families and make informed deci-
sions about family planning [31]. Cultural norms in
some rural communities might emphasise the impor-
tance of large families. Having many children can be

seen as a sign of prosperity, social status, and security
in old age [32]. With region, women in Volta, Western
North, Ahafo, and Bono had lower odds of high com-
pleted fertility than those in Ghana’s Northeast region.
Volta, Western North, Ahafo, and areas of Bono might
have a higher average education level for women com-
pared to the Northeast region [33].

Women with secondary and higher education have
lower odds of a high completed fertility rate than those
with no education in Ghana. Our finding is consist-
ent with the previous study in Nigeria [34]. Educa-
tion can teach women about family planning methods,
effectiveness, and accessibility [35]. Education can
empower women to make informed choices about
their reproductive health and family size [35]. One of
the avenues through which education impacts fertility
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levels is exposure to media. This affirms our finding
that women who read newspapers or magazines have
lower odds of higher completed fertility compared to
those who don’t read newspapers or magazines. News-
papers and magazines can provide information on
family planning methods and reproductive health to
educated women who read them [36]. By reading these
publications, women may learn about different con-
traceptive options, their effectiveness, and where to
access them. This increased knowledge could empower
them to make informed choices about family planning.

Moreover, we found ethnicity to be associated with
high completed fertility, with women who are Ga/
Dangme/Ewe by tribe having higher odds of a high
completed fertility rate compared to those who are
Akan by tribe in Ghana. Lower average education lev-
els within the Mande ethnic group could lead to less
awareness or acceptance of family planning methods
[37]. Societal expectations and cultural and religious
beliefs about family size and gender roles can influence
fertility decisions [38]. In some communities, having
many children may be valued or expected. Economic
instability and poverty can also lead to higher fertil-
ity rates as families may perceive children as a source
of labour or financial security in old age if that still
exists in certain tribes and communities. However, the
wealth index was not significant.

Also, decision-making power was significantly asso-
ciated with high completed fertility. The study found
that women whose decision on healthcare is made by
both respondent and partner (Joint) have higher odds
of higher completed fertility than those whose deci-
sion on healthcare is made by respondent alone. Fur-
ther research would be needed to explain the possible
reasons for the association. We also found that women
with females as household heads have lower odds
of higher completed fertility than males. Women in
female-headed households might have social networks
that are more supportive of family planning. They
could be exposed to information and experiences of
other women who have chosen smaller families [39]. In
female-headed households, women have more auton-
omy in making decisions about their reproductive
health. They might feel more empowered to use con-
traception without needing a partner’s approval [39].

Policy and practice implications

The study found a strong link between education and
lower fertility rates. Policies that increase access to
and completion rates of secondary education for girls
could be impactful. The association between a higher
ideal family size and higher completed | fertility sug-
gests a need for family planning services that address
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the desired family size. This could involve counselling,
education about different family planning methods, and
ensuring the affordability of these methods. The find-
ing that contraceptive use is associated with higher
completed fertility needs further exploration. Research
into why this might be the case could inform improve-
ments in family planning programs. This could involve
offering a more comprehensive range of contraceptive
methods or promoting more consistent use. The study
identifies ethnicity as a factor influencing fertility rates.
Family planning programs should be designed to be
sensitive to the cultural values and beliefs of different
ethnic groups. The study shows regional variations in
fertility rates. Policies and programs promoting family
planning could be targeted to regions with higher fer-
tility rates. Policies promoting shared decision-making
between partners regarding family planning can be
encouraged. This could involve educational campaigns
highlighting the benefits of joint discussions about fam-
ily size and contraceptive methods. The government
and policymakers in Ghana should invest in creating
male-focused reproductive health services and educa-
tional programs. This could involve designated clinic
hours for men, offering male-specific counselling on
family planning options, and addressing social stigmas
surrounding male involvement in reproductive health.

Strengths and limitations

One of the study’s strengths is that it uses the 2022
GDHS, a nationally representative sample, allowing for
generalisable conclusions about the population of inter-
est (married and cohabiting women aged 40-49). The
GDHS collects data on various demographic, social,
and economic factors. This allows for exploring the
complex relationships between these factors and fertil-
ity rates. Lastly, the 2022 data provides the most recent
information on fertility trends in Ghana. This study,
however, has some limitations. The DHS is a cross-sec-
tional survey, which limits the ability to establish causal
relationships between factors and fertility [40]. Fertility
data relies on women’s self-reports, which can be sub-
ject to recall or social desirability bias.

Conclusion

Over half of married and cohabiting women aged
40-49 years in Ghana have a high completed fertility.
Education, ethnicity, reading newspapers or magazines,
the ideal number of children, contraceptive use, health-
care decisions, sex of household head, residence, and
region of residence were all associated with high com-
pleted fertility among married and cohabiting women
in Ghana. The government and policymakers in Ghana



Osborne et al. Reproductive Health (2024) 21:104

should promote education for women, increase culturally
sensitive family planning programs, increase access to
family planning resources, address ideal family size pref-
erences, improve understanding of contraceptive use, and
strengthen health systems, particularly at the primary
healthcare level, is essential for improving access to fam-
ily planning, and other reproductive healthcare services.

Abbreviations

aOR Adjusted Odds Ratio

cl Confidence Interval

DHS Demographic and Health Survey

GDHS Ghana Demographic and Health Survey

ICC Intra-Class Correlation Coefficient

MEASURE DHS  Monitoring and Evaluation to Assess and Use Results Demo-

graphic and Health Surveys

PSU Primary Sampling Unit

SSA Sub-Saharan Africa

STROBE Strengthening the Reporting of Observational Studies in
Epidemiology

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/512978-024-01845-7.

[ Supplementary Material 1. }

Acknowledgements
We thank the MEASURE DHS Program for their support and for making the
dataset freely accessible.

Authors’ contributions

AO and BOA contributed to the study design and conceptualisation. AO and
BOA performed the analysis. AO, CB, RGA, FGW, AS, and BOA drafted the initial
draft. All the authors critically reviewed the manuscript for its intellectual con-
tent. All authors read and amended drafts of the paper and approved the final
version. AO had the final responsibility of submitting it for publication.

Funding
The study received no funding.

Availability of data and materials
The data used for this study is freely available at http://dhsprogram.com/data/
available-datasets.cfim.

Declarations

Ethics approval and consent to participate

Ethical clearance was not sought for the study since the secondary dataset

is freely available in the public domain. A detailed description of the ethical
issues regarding the DHS and its dataset usage can be assessed at http://goo.
gl/ny8T6X.

Consent for publication
Not applicable.

Competing interests
The authors declared that they have no competing interests.

Author details

'Department of Biological Sciences, School of Basic Sciences, Njala University,
PMB, Freetown, Sierra Leone. 2School of Population Health, University of New
South Wales, Sydney, NSW 2052, Australia. *Department of Family and Com-
munity Health, Fred N. Binka School of Public Health, University of Health,
and Allied Sciences, Hohoe, Ghana. *Department of Global Public Health,
Karolinska Institutet, Stockholm, Sweden. °Centre for Gender and Advocacy,

Page 10 of 11

Takoradi Technical University, PO. Box 256, Takoradi, Ghana. *College of Public
Health, Medical and Veterinary Sciences, James Cook University, Townsville,
QLD 4811, Australia. REMS Consultancy Services Limited, Western Region,
Sekondi-Takoradi, Ghana. 8School of Clinical Medicine, University of New
South Wales Sydney, Sydney, Australia.

Received: 19 April 2024 Accepted: 7 July 2024
Published online: 11 July 2024

References

1. Adhikari R. Demographic, socio-economic, and cultural factors affecting
fertility differentials in Nepal. BMC Pregnancy Childbirth. 2010;10:1-1.

2. Rai P, Paudel IS, Ghimire A, Pokharel PK, Rijal R, Niraula SR. Effect of gender
preference on fertility: a cross-sectional study among women of Tharu,
community from a rural area of the eastern region of Nepal. Reprod
Health. 2014;11:1-6.

3. Adibi SM, Arjmand SE, Darvishzadeh Z. The investigation of fertility
increases and effective factors on it among the kord clan in Andimeshk. J
Iranian Soc Dev Stud. 2012;4(13):81-98.

4. Black DA, Kolesnikova N, Sanders SG, Taylor LJ. Are children “normal”? Rev
Econ Stat. 2013;95(1):21-33.

5. Caplescu R. Using the theory of planned behaviour to study fer-
tility intentions in Romania. Procedia Economics and Finance.
2014;1(10):125-33.

6. Caldwell JC. Mass education as a determinant of the timing of fertility
decline. Popul Dev Rev. 1980;1:225-55.

7. Caldwell JC. On net intergenerational wealth flows: an update. Popul Dev
Rev. 2005;31(4):721-40.

8. Murray D. Maternal mortality rate, causes, and prevention. Very well
Family. 2019. Available from: https://www.verywellfamily.com/maternal-
mortality-rate-causes-and-prevention-4163653.

9. Camargo RS, Pacagnella RC, Cecatti JG, Parpinelli MA, Souza JP, Sousa MH.
Subsequent reproductive outcome in women who have experienced
a potentially life-threatening condition or a maternal near-miss during
pregnancy. Clinics. 2011;66(8):1367-72.

10. World Health Organization. Maternal mortality. Available from: https://
www.who.int/news-room/fact-sheets/detail/maternal-mortality 2023.
Accessed 15 April 2024.

11. Victora CG, Restrepo-Méndez MC. Maternal mortality by age. Lancet
Global Health. 2014;2(3):e120-1.

12. World Bank. Determinants and consequences of high fertility: a synopsis
of the evidence. World Bank; 2010. Available from: https://documents1.
worldbank.org/curated/en/389381468147851589/pdf/630690WPOP
10870nantsOpub08023010web.pdf.

13. Johnson K, Abderrahim N, Rutstein SO. Changes in the direct and indirect
determinants of fertility in Sub-Saharan Africa: ICF Macro; 2011. Available
from: https://books.google.com.sl/books?hl=en&lr=&id=3qg8fmY695
MC&oi=fnd&pg=PR4&ots=yis8X-gy_p&sig=JBu7-NpPyzkvvXqEwUMX
zE4Vwic&redir_esc=y#v=onepage&q&f=false.

14. Sub-Saharan Africa - ISS African Futures. Issafrica.org. Available from:
https://futures.issafrica.org/geographic/regions/sub-saharan-africa/ 2017
[cited 2024 Jun 8].

15. Reda MG, Bune GT, Shaka MF. Epidemiology of high fertility status among
women of reproductive age in Wonago district, Gedeo Zone, Southern
Ethiopia: a community-based cross-sectional study. International Journal
of Reproductive Medicine. 2020;21:2020.

16. Ghana Statistical Service (GSS), Ghana Health Service (GHS), ICF Interna-
tional. Ghana Demographic and Health Survey 2014. Rockville: GSS, GHS,
and ICF International; 2015. https://www2.statsghana.gov.gh/docfiles/
DHS_Report/Ghana_DHS_2014-KIR-21_May_2015.pdf.

17. Ghana Statistical Service, Ghana Health Service, ICF. Ghana Maternal
Health Survey 2017. Accra: GSS, GHS, and ICF; 2018. https://dhsprogram.
com/pubs/pdf/FR340/FR340.pdf.

18. Government of Ghana. National Population Policy (Revised Edition, 1994).
Accra: National Population Council; 1994. https://npc.gov.gh/wp-conte
nt/uploads/2019/01/National-Population-PolicyRevised-Edition-1994.pdf.

19. Novignon J, Djossou NG, Enemark U. Childhood mortality, intra-house-
hold bargaining power and fertility preferences among women in Ghana.
Reprod Health. 2019;16:1-2.


https://doi.org/10.1186/s12978-024-01845-7
https://doi.org/10.1186/s12978-024-01845-7
http://dhsprogram.com/data/available-datasets.cfm
http://dhsprogram.com/data/available-datasets.cfm
http://goo.gl/ny8T6X
http://goo.gl/ny8T6X
https://www.verywellfamily.com/maternal-mortality-rate-causes-and-prevention-4163653
https://www.verywellfamily.com/maternal-mortality-rate-causes-and-prevention-4163653
https://www.who.int/news-room/fact-sheets/detail/maternal-mortality
https://www.who.int/news-room/fact-sheets/detail/maternal-mortality
https://documents1.worldbank.org/curated/en/389381468147851589/pdf/630690WP0P10870nants0pub08023010web.pdf
https://documents1.worldbank.org/curated/en/389381468147851589/pdf/630690WP0P10870nants0pub08023010web.pdf
https://documents1.worldbank.org/curated/en/389381468147851589/pdf/630690WP0P10870nants0pub08023010web.pdf
https://books.google.com.sl/books?hl=en&lr=&id=3qg8fmY695MC&oi=fnd&pg=PR4&ots=yis8X-gy_p&sig=JBu7-NpPyzkvvXqEwUMXzE4Vwlc&redir_esc=y#v=onepage&q&f=false
https://books.google.com.sl/books?hl=en&lr=&id=3qg8fmY695MC&oi=fnd&pg=PR4&ots=yis8X-gy_p&sig=JBu7-NpPyzkvvXqEwUMXzE4Vwlc&redir_esc=y#v=onepage&q&f=false
https://books.google.com.sl/books?hl=en&lr=&id=3qg8fmY695MC&oi=fnd&pg=PR4&ots=yis8X-gy_p&sig=JBu7-NpPyzkvvXqEwUMXzE4Vwlc&redir_esc=y#v=onepage&q&f=false
https://futures.issafrica.org/geographic/regions/sub-saharan-africa/
https://www2.statsghana.gov.gh/docfiles/DHS_Report/Ghana_DHS_2014-KIR-21_May_2015.pdf
https://www2.statsghana.gov.gh/docfiles/DHS_Report/Ghana_DHS_2014-KIR-21_May_2015.pdf
https://dhsprogram.com/pubs/pdf/FR340/FR340.pdf
https://dhsprogram.com/pubs/pdf/FR340/FR340.pdf
https://npc.gov.gh/wp-content/uploads/2019/01/National-Population-PolicyRevised-Edition-1994.pdf
https://npc.gov.gh/wp-content/uploads/2019/01/National-Population-PolicyRevised-Edition-1994.pdf

Osborne et al. Reproductive Health (2024) 21:104

20.

21

22.

23.

24,

25.

26.

27.

28.

29.

30.

31

32.

33

34

35.

36.

37.

38.

39.

40.

Nyarko P, Madise N, Diamond I. Infant mortality and the pace of
childbearing in Ghana: some evidence of son preference. 1999:619-44.
https://eprints.soton.ac.uk/34250/.

Ahinkorah BO, Seidu AA, Armah-Ansah EK, Ameyaw EK, Budu E, Yaya S.
Socio-economic and demographic factors associated with fertility prefer-
ences among women of reproductive age in Ghana: evidence from the
2014 Demographic and Health Survey. Reprod Health. 2021;18:1.

Yeboah I, Kwankye SO, Frempong-Ainguah F. Predictors of underachieved
and overachieved fertility among women with completed fertility in
Ghana. PLoS ONE. 2021;16(6): €0250881.

Nyarko SH. Socio-economic determinants of cumulative fertility in
Ghana. PLoS ONE. 2021;16(6): €0252519.

Ghana Statistical Service (GSS), ICF. Ghana Demographic and Health Survey
2022. Accra, Ghana, and Rockville: GSS and ICF; 2024. https://dhsprogram.
com/pubs/pdf/PR149/PR149.pdf.

Croft NT, Marshall AM, Allen CK. Guide to DHS statistics (Version 2).
Rockville: ICF International; 2018. p. 33-2. https://www.dhsprogram.com/
pubs/pdf/DHSG1/Guide_to_DHS_Statistics_DHS-7_v2.pdf.

ICF International. 2012. Demographic and Health Survey Sampling and
Household Listing Manual. MEASURE DHS, Calverton, Maryland, US.A.:
ICF International

Von Elm E, Altman DG, Egger M, Pocock SJ, Gatzsche PC, Vandenbroucke
JP, Strobe Initiative. The Strengthening the Reporting of Observational
Studies in Epidemiology (STROBE) Statement: guidelines for reporting
observational studies. Int J Surg. 2014;12(12):1495-9.

Njoku CO, Abeshi SE, Emechebe Cl. Grand Multiparity: obstetric outcome
in comparison with multiparous women in a developing country. Open
Journal of Obstetrics and Gynecology. 2017;7(07):707.

Ajong AB, Agbor VN, Simo LP, Noubiap JJ, Njim T. Grand multiparity in
rural Cameroon: prevalence and adverse maternal and fetal delivery
outcomes. BMC Pregnancy Childbirth. 2019;19:1-7.

Seidu AA, Darteh EK, Agbaglo E, Dadzie LK, Ahinkorah BO, Ameyaw EK,
Tetteh JK, Baatiema L, Yaya S. Barriers to accessing healthcare among
women in Ghana: a multilevel modelling. BMC Public Health. 2020;20:1-2.
Senadza B. Education inequality in Ghana: gender and spatial dimen-
sions. Journal of Economic Studies. 2012;39(6):724-39.

XiaY, Wu A, Li D, Wu L, Han J. Exploring the value of children in

the context of China’s modernization transition. J Fam Issues.
2023:0192513X231197407. https://doi.org/10.1177/0192513X231197407.
World Factbook Glyph [Internet]. Cia.gov. Available from: https://www.cia.
gov/the-world-factbook/countries/ghana/ 2024 [cited 2024 Jun 8].

Alaba OO, Olubusoye OE, Olaomi JO. Spatial patterns and determinants
of fertility levels among women of childbearing age in Nigeria. South
African Family Practice. 2017;59(4):143-7.

Yadassa F, Debelew GT, Birhanu Z. The Effect of Family Planning Education on
Knowledge, Attitude and Practice Toward Family Planning Methods Among
Married Couples in Kersa and Goma Districts of Jimma Zone, Southwest
Ethiopia. Risk management and healthcare policy. 2023;31:2051-62.
Sserwanja Q, Turimumahoro P, Nuwabaine L, Kamara K, Musaba MW.
Association between exposure to family planning messages on different
mass media channels and the utilisation of modern contraceptives
among young women in Sierra Leone: insights from the 2019 Sierra
Leone Demographic Health Survey. BMC Womens Health. 2022,22(1):376.
Liu DH, Raftery AE. How do education and family planning accelerate
fertility decline? Popul Dev Rev. 2020;46(3):409-41.

Namasivayam A, Schluter PJ, Namutamba S, Lovell S. Understanding the con-
textual and cultural influences on women's modern contraceptive use in East
Uganda: a qualitative study. PLOS Global Public Health. 2022,2(8): €0000545.
Yoosefi Lebni J, Mohammadi Gharehghani MA, Soofizad G, Khosravi B, Ziapour
A, Irandoost SF. Challenges, and opportunities confronting female-headed
households in Iran: a qualitative study. BMC Womens Health. 2020,20:1-1.
Setia MS. Methodology series module 3: Cross-sectional studies. Indian J
Dermatol. 2016;61(3):261-4.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 11 of 11


https://eprints.soton.ac.uk/34250/
https://dhsprogram.com/pubs/pdf/PR149/PR149.pdf
https://dhsprogram.com/pubs/pdf/PR149/PR149.pdf
https://www.dhsprogram.com/pubs/pdf/DHSG1/Guide_to_DHS_Statistics_DHS-7_v2.pdf
https://www.dhsprogram.com/pubs/pdf/DHSG1/Guide_to_DHS_Statistics_DHS-7_v2.pdf
https://doi.org/10.1177/0192513X231197407
https://www.cia.gov/the-world-factbook/countries/ghana/
https://www.cia.gov/the-world-factbook/countries/ghana/

	Spatial distribution and factors associated with high completed fertility among women aged 40–49 years in Ghana: evidence from the 2022 Ghana Demographic Health Survey
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 

	Introduction
	Methods
	Data source
	Variables
	Explanatory variables
	Statistical analyses
	Ethical consideration

	Results
	Background characteristics of the married and cohabiting women in Ghana
	Proportion of high completed fertility among married and cohabiting women aged 40 – 49 years in Ghana
	Bivariate results of the association between the explanatory variable and high completed fertility
	Factors associated with high completed fertility among married and cohabiting women aged 40–49 years in Ghana
	Fixed effect results
	Random effect results


	Discussion
	Policy and practice implications
	Strengths and limitations

	Conclusion
	Acknowledgements
	References


