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ABSTRACT
Background: Family planning was initiated in Sudan in 1965 and incorporated into the Primary
Health Care System in 1985. However, the utilization rate of family planning services still remains
low, which is among the lowest countries in the region.
Objective: The study aims to evaluate the effect of an innovative contraceptive intervention
program on contraceptive utilization rate and mothers’ knowledge in Khartoum, Sudan.
Methods: This is a cluster randomized controlled trial. It was conducted in Khartoum, Sudan, over
one year (January–December 2015). An innovative contraceptive intervention program was used as
intervention. The participants included married women from Khartoum, Sudan, after obtaining their
informed consent. The sample size was calculated using the equations from a study conducted by R.
Hayes and S. Bennett; the sample size was found to be 400 mothers for both the intervention and
control groups. A questionnaire was used to collect data on mothers’ knowledge and contraceptive
usage before and after intervention. The data collected was analyzed using the computerized method
Statistical Package for Social Sciences, Version 20. Thereafter, the data of both groups was
compared. In addition, the factors and challenges affecting contraceptive usage were identified. The
study was registered with the Pan African Clinical Trials Registry, number PACTR201403000787182.
Results: The findings of the study show that mothers’ knowledge increased after the innovative
family planning intervention program. Moreover, the utilization rate of family planning methods
significantly rose from 37.5% to 59% after intervention. Contraceptive pills and intrauterine devices
were the dominant family planning methods used before and after intervention.
Conclusion: The innovative family planning intervention program significantly increased mothers’
knowledge and contraceptive usage in Khartoum, Sudan.
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INTRODUCTION
In the Eastern Mediterranean region (EMR),
the maternal mortality rate (MMR) has
increased in countries with an inefficient
national policy and those facing civil conflicts.
For some countries in the EMR, such as Sudan,
the reduction in MMR did not exceed 25%1.
Nearly 75% of maternal deaths in Sudan occur
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during delivery and the immediate postpartum
period2. According to the Sudan Household
Health Survey, the MMR is about 750 per
100,000 population3. Furthermore, Sudan has
one of the highest MMR in the region; for every
woman who dies, about 20 more develop longlasting complications4.
Family planning is an essential approach for
promoting maternal health. It promotes healthy
living through suitable spacing of birth and by
avoiding pregnancy for high-risk groups5.
However, just 22.1% women in sub-Saharan
Africa use contraceptives6. Although family
planning services were initiated in 1965 in
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Sudan and incorporated into the Primary
Health Care System in 1985, the utilization rate
of these services still remains low at 9% in
2012, which is the lowest in the EMR7, 8.
According to a recent study conducted in
172 countries, the utilization of family planning
services is a preventative strategy to reduce the
MMR6. Several studies conducted in Sudan
showed that 50% of women used modern
family
planning
methods,
of
which
contraceptive pills was the most used method
(47.7%), followed by intrauterine contraceptive
devices (10.2%), injectable hormones (7.5%),
and condoms and sterilization9–11. The
utilization rate of family planning methods is
affected by several barriers, such as geographic
accessibility, affordability, perceptions, and
socio-cultural conditions12. Another factor that
impacts the decision to use family planning
services is related to the unequal power
relations that exist between men and women13.
Numerous studies have been carried out
globally to help gain a better understanding of
the social factors influencing the use of family
planning services. Traditionally, men often play
the dominant role in decisions vital to the
reproductive health of women. However, family
planning professionals assume that men take
less interest in matters that concern
reproduction13, 14.
Family planning is influenced by numerous
factors, which affect the utilization rate of
family planning methods. J.C. Caldwell and P.
Caldwell emphasized that the social culture of
African countries is essential in maintaining the
high levels of fertility in the region7. In
numerous African societies, it is forbidden to be
childless. In this way, high fertility results in
acknowledgment and endorsement from
various community groups and religious leaders.
A woman’s age, area of residency (urban or
rural), training, and socioeconomic status may
significantly affect the utilization rate of family
planning methods and are liable to influence the
method she chooses7. In addition, the
effectiveness of innovative intervention
programs focusing on contraceptive utilization
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would support the field of family planning
services. Furthermore, W.P. Mauldin and S.J.
Segal found that the use of family planning
services is rapidly increasing in most countries,
but is significantly slower in Arab and subSaharan countries15. Some studies reported that
designing contextually appropriate programs
could effectively improve the access to maternal
health from the demand side, while different
intervention programs could be implemented to
increase the use of contraceptive methods16–19.
This study aims to assess the effect of an
innovative family planning intervention
program on the use of contraceptive methods
among mothers in Khartoum, Sudan.
METHODS
This is a cluster randomized controlled trial.
The study used an innovative intervention
program to improve the utilization rate of
contraceptive methods and mothers’ knowledge
in Khartoum, Sudan, during January–December
2015. The trial included mothers of
childbearing age that attended antenatal care
centers for a follow-up in Khartoum, Sudan.
Mothers who refused to participate in this trial
were excluded.
This study used the cluster randomized
sampling technique to select four localities from
Khartoum.
From
each
locality,
two
administrative units were randomly selected;
subsequently, one health center was randomly
selected from each administrative unit. From
each center, 50 women enrolled in this study
when they visited the center for an antenatal
follow-up.
The health centers were randomly selected
and assigned into two groups: four health
centers were placed in the intervention group
and the other four in the comparison group.
Table 1. Health center groups
Intervention group

Comparison group

1. Tooty Health Center

2. Sameer Health Center

3. Kalakelah Algalah Health Center

4. Mayo Health Center

5. Alshaheeda Nada Health Center

6. Alelifoon Health Center

7. Alrakha Health Center

8. Abused Health Center
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The sample size was calculated based on the
main outcome of contraceptive utilization,
which is the anticipated uptake in contraceptive
utilization among surveyed mothers in
Khartoum. The calculations were based on the
mathematical statements of a study conducted
by R. Hayes and S. Bennett, wherein for two
unmatched groups of the same size, we estimate
k (the between-group coefficient of variance),
which is equal for the intervention and
comparison groups, and add 2 to the evaluated
group number to represent the loss of degrees
of opportunity subsequent to stratification20.
The value of k was calculated to be 0.30; this
was used as intervention is expected to increase
the uptake of family planning methods by 30%
to 11.7% from the current utilization rate of
9%.
The study respects the rights of
participants. The participants’ data was treated
with confidentiality, and the intervention
program was not intended to impact the
mothers as they were counselled. Prior to
enrolling in the trial, the researcher and
assistants explained the aim of the study to all
midwives and mothers. In addition, the process
of intervention was clearly explained to the
participants and their autonomy was sought to
participate in the study. Informed consent was
obtained from each participant before enrolling
in the study. The right of the participants to
withdraw at any time was explained and
preserved during the study. The study was
registered with the Pan African Clinical Trials
Registry, number PACTR201403000787182.
The intervention program of this study
included encouraging mothers during the
postnatal period and training of family planning
service providers, along with offering family
planning methods in primary health care
centers. The provision of family planning
services at the primary level will promote the
mothers to utilize these services. This could be
achieved using the following methods:
1. Training of midwives in primary health care
centers by conducting workshops on the
availability of contraceptive choices,
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counselling for mothers on family planning,
and how to provide the services;
2. Provision of family planning services to be
carried out by trained midwives, who will
explain the different contraceptive methods
to mothers during their follow-up antenatal
care, counsel the couple to choose the
appropriate method to keep the mother and
child healthy, encourage the mothers to
utilize family planning services and attend
family planning centers to avail these
services via telephone calls, and provide
pills, injections, intrauterine devices,
condoms, and implants;
3. Explaining and encouraging mothers during
the postnatal period about family planning
methods and their availability.
A questionnaire was used to collect data on
the knowledge and behavior of mothers in both
groups. The questionnaire was also used to
collect data about the utilization rate of family
planning methods. The questionnaire was tested
before finalizing the preparation to enroll
participants in the main study. The test included
validity, reliability, and internal consistency.
Cronbach’s alpha for the test was above the
acceptable level of 0.7.
The data was analyzed using the Statistical
Package for Social Sciences (SPSS), Version 20,
to obtain the score of mothers’ knowledge and
contraceptive utilization rate. The total score of
knowledge was calculated and compared
between the two groups. The statistical analysis
tests conducted included pre- and post-tests to
measure the difference before and after
intervention. The independent t-test and
ANOVA were used to investigate the
differences between the two groups in
knowledge
(primary
outcome)
and
contraceptive utilization rate (secondary
outcome).
RESULTS
Table 2 shows the distribution of mothers in
eight different areas (50 mothers in each area).
Nearly 55.5% of these mothers were aged 25–
40 years, while majority of them did not receive

GULF MEDICAL JOURNAL
www.gulfmedicaljournal.com

43

GMJ. 2016;5(1):41–47

WALED AMEN MOHAMMED AHMED

university education. In addition, most mothers
(62.5%) had their own houses, while 78% of
them stayed with nuclear families and 66.25%
were not working. Furthermore, about 74%
mothers were married for more than 10 years.

methods of family planning (from 56% to
83%), and modern methods of family planning
(from 36% to 72%).
Table 4 shows that the utilization rate of
different family planning methods before and
after intervention. The utilization rate
significantly increased to 59% after the program
from 37.5% before the program. Moreover, the
utilization rate of natural methods and
contraceptive pills substantially rose to 16.25%
and 24.5% from 5.5% and 19%, respectively.

Table 3 shows that mothers’ knowledge
increased after intervention on all parameters,
including the meaning of family planning (from
76% to 87%), methods of family planning
(from 53% to 76%), benefits of family planning
(from 56% to 81%), provision of family
planning services (from 43% to 74%), natural

Table 2. Demographic characteristics of mothers in Khartoum, Sudan
Parameters

Study areas (health centers)

Housing tenure
Family type
Occupation of mothers

Age of mothers

Level of mothers’ education

Length of marriage

Items

Frequency

Percentage

Tooty Health Center

50

12.5%

Kalakelah Algalah Health Center

50

12.5%

Alshaheeda Nada Health Center

50

12.5%

Alrakha Health Center

50

12.5%

Sameer Health Center

50

12.5%

Mayo Health Center

50

12.5%

Alelifoon Health Center

50

12.5%

Abused Health Center

50

12.5%

Rented

150

37.5%

Owner-occupancy

250

62.5%

Nuclear

312

78%

Extended

88

22%

Worker (outside home)

135

33.75%

Not worker (outside home)

265

66.25%

Less than 25 years

100

25%

25–40 years

222

55.5%

More than 40 years

78

19.5%

Illiterate

82

20.5%

Primary

154

38.5%

Secondary

104

26%

University or above

60

15%

1–5 years

15

3.75%

5–10 years

89

22.25%

>10 years

296

74%

400

100%

Total

Table 3. Mothers’ knowledge about family planning services in Khartoum, Sudan
Pre-test
304 (76%)
96 (24%)
53% ± 2

Post-test
350 (87.5%)
50 (12.5%)
76% ± 2

p-value

Mothers’ knowledge about the methods of family planning

Items
Aware
Unaware
Mean ± SD

Mothers’ knowledge about the benefits of family planning

Mean ± SD

56% ± 1.2

81% ± 1.5

0.01

Mothers’ knowledge about the provision of family planning services

Mean ± SD

43% ± 3

74% ± 2

0.00

Mothers’ knowledge about the natural methods of family planning

Mean ± SD

56% ± 2.1

83% ± 1.6

0.01

Mothers’ knowledge about the modern methods of family planning

Mean ± SD

36% ± 1.7

72% ± 2.3

0.00

53.3% ± 1.7

78.8% ± 1.7

0.02

Parameters
Mothers’ knowledge about the meaning of family planning

Total mothers’ knowledge about family planning
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Table 4. Utilization rate of different family planning methods in Khartoum, Sudan
Pre-intervention

Post-intervention

p-value

Utilization rate of natural methods

22 (5.5%)

65 (16.25%)

0.01

Utilization rate of intrauterine devices

40 (10%)

55 (13.75%)

0.08

Utilization rate of contraceptive pills

76 (19%)

98 (24.5%)

0.04

Utilization rate of implants

12 (3%)

18 (4.5%)

0.10

150 (37.5%)

236 (59%)

0.03

Parameters

Average utilization rate of family planning methods

DISCUSSION
This study was conducted on 400 mothers in
Khartoum, Sudan. They were of the
childbearing age and with different educational
levels. The study investigated mothers’
knowledge and the utilization rate of different
methods of family planning before and after the
innovative intervention program.
The results of this study indicate an increase
in mothers’ knowledge after the intervention
program on all parameters, including the
meaning of family planning, methods of family
planning, benefits of family planning, provision
of family planning services, and natural and
modern methods of family planning. The
results of this study are similar to the findings
of a study conducted in Sudan, which reported
that women who were encouraged by midwives
to take positive actions regarding child health
were likely to be innovative in fertility
regulation21. Furthermore, the results of the
current study are consistent with the findings of
the Sudan Household Health Survey, which
showed increased contraceptive usage and
improved knowledge22. The findings of the
current study indicate a positive change in
mothers’ knowledge about contraceptive usage
in the intervention group compared with the
comparison group. These results are similar to
the findings of a study that used a communitybased intervention program in India, which
showed significant improvement in mothers’
knowledge on contraceptive usage and fertility
days17. Moreover, the findings of a study that
involved a school-based reproductive health
education program in Zimbabwe showed that
mothers’
knowledge
improved
after
19
intervention .

The findings of the current study show that
the utilization rate of family planning methods
increased after intervention. Moreover, the
utilization rate of natural methods and
contraceptive pills rose significantly, whereas
the increase in the utilization rate of intrauterine
devices and implants was not statistically
significant. Similar findings were reported from
a community-based project in Sudan, which
showed that the training of midwives to deliver
health messages related to family planning and
other
issues
significantly
improved
21
contraceptive usage . Several studies have used
different intervention programs to improve
contraceptive usage. Similar to our findings, the
results of a study in Bangladesh, which used a
credit intervention program, showed credit
programs are contributing factors to improving
contraceptive usage18. Furthermore, the
findings
of
another
community-based
intervention program conducted in India
showed a rise in contraceptive usage17. In
addition, the results of a school-based
reproductive health education study in
Zimbabwe indicated increased contraceptive
usage after intervention19.
The results of the current study show that
contraceptives pills are the most frequently used
family planning method before and after
intervention, followed by intrauterine devices.
These findings are similar those of a study
conducted in the US, which showed that pills
are the dominant method, followed by
sterilization, which is different from our
findings23.
CONCLUSION
The innovative family planning intervention
program significantly increased mothers’
knowledge and contraceptive usage in
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Khartoum, Sudan. This study is of importance
in improving the contraceptive utilization rate
in one of the unique cultures of Africa. The
outcome of this study is expected to alter the
practice of providing family planning services in
Sudan. Therefore, these findings are useful to
improve the uses of different methods of family
planning. However, when interpreting the
results, it is essential to note that the study was
limited to only one state of Sudan, Khartoum,
and the participants were distributed into two
equal groups. Thus, the scope for the
generalizability of the results is limited, and
additional extensive studies using more
diversified samples are recommended.
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