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Abstract

Background: Increased fertility awareness can help infertile couples to achieve pregnancy.

Obijectives: This study aimed to determine both the predictors and levels of fertility awareness among married Nigerian wom-
en of childbearing age.

Methods: A nationwide cross-sectional survey. Data were collected via online and face to face questionnaires. Descriptive and
inferential analysis were done with SPSS 25.

Results: Most respondents married between ages 24-29 years old (40%) and just over half had good fertility awareness (53%).
The associated factors were age at menatrche (X* = 9.962, p = 0.007), geopolitical zone of residence (X*= 17.301, p = 0.008),
level of education (X* = 64.843, p < 0.001), employment status (X* = 9.319 p = 0.025) menstrual cycle charting (X* = 66.392, p
< 0.001), use of internet to increase awareness (X? = 39.849, p < 0.001) and books (X*= 58.855, p < 0.001). Fertility awareness
was lower for those with secondary education than postgraduates (AOR=0.213, 95% CI 0.116-0.390, p < 0.001). Moreover,
the odds of having good fertility awareness were less in those who did not chart their menstrual cycle (AOR=0.363, 95% CI
0.245-0.538, p < 0.001).

Conclusion: Menstrual cycle charting and level of education were predictors of fertility awareness.
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Introduction

Fertility health literacy is the skill which enables individ-
uals to acquire, understand and utilize fertility health re-
lated information for their complete well-being. ! Fertility
health literacy is important because it facilitates the un-
derstanding of various signs and symptoms of fertile win-
dow of the menstrual cycle i.e., when sexual intercourse
is most likely to result in pregnancy. This is particularly
so for infertile and sub-fertile women. They can use the
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status of the fertile mucus to identify their peak fertile
days, thereby maximizing their chances of conception.
Lifestyle behaviors and education have been identified as
preventable causes of infertility ? and women usually do
not seek knowledge about fertility until they marry °. It
has been observed that women who learn how to observe
and track their menstrual symptoms, are more confident
in knowing whether ovulation has occurred and the gen-
eral state of their fertility health *.

Ovulation is an important event necessary for fertility
with its characteristic observable sign called the fertile

5

cervical mucus °. This mucus type required for sperm
survival and maturation is moist, stretchy, and clear al-
lowing the smooth passage of the spermatozoa through
the cervix to the fallopian tube. However, in its absence,
the vagina is dry and acidic, creating a hostile environ-

ment for the sperm °. In the fertile window, the lifespan
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of the ovum is 24-36hours while the duration of sperm’s
survival and ability to fertilize the ovum is about 6 days
’. Abnormalities in ovulation followed by irregular cycles
or amenorrhea are leading signs of a woman’s ill health
5. Observation of fertility signs, such as a change in the
quality and quantity of the fertile cervical mucus serve
as fertility indicators because they coincide with levels of
reproductive hormones °. For example, a systematic re-
view by Thijssen et al. reported that a study of ovulation
detection in 346 women resulted in a cumulative proba-
bility of conception of 81% after 6 months and 92% after
12 months '.

Fertility awareness charts have been used to identi-
fy women who have reduced or the absence of cervical
mucus secretion and have been treated with mucus en-
hancers such as Vit B6 or Guaifenesin ". Such charts are
also used to ascertain the peak progesterone levels nec-
essary for pregnancies to reach their full term '*. Some
international studies related to fertility awareness have
been carried out amongst women seeking fertility assis-
tance in Australia ', on women from the student popula-
tion in Iraq, Sweden and America """ and those attend-
ing an immunization clinic at a tertiary teaching hospital
in the Northern Nigeria "*. Although WHO estimated
that 93% of women worldwide can identify their fertile
days ", there are no published data in Nigeria of married
women’s awareness and the relevance of the fertile and
infertile days in their cycle.

The present study was therefore carried out among mar-
ried women of childbearing age to determine the extent
of fertility awareness and the potential factors which
might serve as facilitators or barriers. The survey was
conducted through community pharmacies because they
are considered as one of the major private sector providers
of contraceptive form of family planning in Nigeria .
In addition, efforts are been made in different sectors to
second the recommendations of WHO * to expand the
family planning services of community pharmacists in
Nigeria *>*°. It was hoped that the research might point
to existing knowledge gaps regarding fertility awareness
which could be filled with appropriate educational inter-
ventions by community pharmacists.

Methods
Study design
This study utilized a cross-sectional survey method. It
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was a nationwide pharmacist-led pilot study conducted
among married women of childbearing age living in Ni-
geria. Ethical approval was obtained from the Research
Ethics Committee of the Faculty of Pharmaceutical
Sciences, University of Nigeria. The approval reference
number was FPSRE/UNN/20/0007. No respondents’
identifying information was collected during the survey.
The consent of the respondents was received before data
collection.

Study setting

The study was conducted across Nigeria and inclusive
of all 36 states and the Federal Capital Territory that are
grouped into six geo-political zones: North-West, North-
East, North-Central, South-West, South-East, South-
South.

Participants

The eligibility criteria were married women of childbear-
ing age who consented to participate in the survey. As
statistics about the size or demographic composition of
the target population were not available nor was there any
database for the target population, probability sampling
methods could not be used.

Sample size and sampling technique

The minimum sample size estimation was calculated us-
ing the formula:

S= 22 p (1-p)/m’

S= the minimum sample size for unknown population.
Z= 7 score (this was determined based on 95% confi-
dence level) 1.96.

p = percentage of population (assumed to be 50% =0.5)
m = margin of error, which was 5%=0.05

The minimum sample size was therefore 384.

A non-probability convenience sampling technique was
used to get responses across the 36 states and the Feder-
al Capital Territory with a calculated quota size for each
state of approximately 11 responses. This was arrived at
by dividing the minimum sample size of 384 by 37.

Data collection

After an extensive literature search %, 10 items were gen-
erated for the questionnaire to assess fertility awareness
and socio-demographics. The items used to assess the
fertility awareness were awareness of the fertile days in
the menstrual cycle, awareness of ovulation pain, aware-
ness of your cervical mucus secretions, awareness of the
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cervical mucus type which indicates fertility, awareness
of ovulation detection through the urine, active attempt
to increase fertility awareness through different sources
of information, awareness that doctors can educate them
on fertility, awareness that they can discuss with their
doctors about fertility, awareness of intercourse timing
to increase chances of pregnancy and awareness that
fertility days can be learnt. The questionnaire was face
and content-validated independently by three experts in
the field. Corrections were made and copies were sent to
community pharmacies in different parts of the country.
An online questionnaire was also sent to participants via
WhatsApp especially those who reside in the Northwest
and Northeast zones. These were in areas of high insecu-
rity due to insurgencies and terrorist attacks. Data collec-
tion lasted from June to December 2020.

Data Analysis

At the end of collection, the data were checked for appro-
priateness on Microsoft Excel, coded and analysed using
the Statistical Package for Social Sciences (SPSS version
25). Descriptive statistics (frequencies, percentages, mea-
sures of central tendency and dispersion) were used to
summarize the sociodemographic characteristics and the
awareness scores of the respondents. The Pearson Chi-
square test was used to determine the relationship be-
tween the socio-demographics and fertility awareness.
Univariate and multivariate logistic regression analysis
was performed to determine the predictors of fertility
awareness. P values less than 0.05 were considered sta-
tistically significant. The reliability test was done on the
awareness questions. A Cronbach’s alpha value of 0.74
was obtained.

Study Variables

Fertility awareness: Correct answers for the knowledge
items were given a score of ‘17, while an incorrect answer
was assigned ‘0”. The total score for each respondent was
computed and descriptive analysis run to determine the
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measures of central tendency and dispersion. The scores
were not normally distributed, and the median score was
therefore used as the cut off to categorize the patients
into those with good or poor fertility awareness. Those
who have good fertility awareness are those who scored
from the median score and above while those who had
poor fertility awareness are those who scored below the
median score.

Predictors of fertility awareness: To identify any as-
sociations between the sociodemographic data and good
fertility awareness among the participants, Chi-square
statistical analysis was used. All the associating factors
that were significant at p = 0.05 in the Chi-square anal-
ysis were considered for further analysis using the bina-
ry logistic regression model to determine the predictors
of good fertility awareness. All the covariates that were
significant at p < 0.25 in the bivariate analysis were con-
sidered for further multivariate analysis. A multivariable
logistic regression was used to identify the independent
variables that were associated with good fertility aware-
ness. The level of statistical significance was p =< 0.05.

Menstrual charting ability: By this we mean that the
woman charts her menstrual cycle. Only two response
options were provided; Yes and No. If a woman answered
yes, then we assume that she has the ability to chart her
menstrual cycle but if she answered no, we took it that
she does not have the menstrual cycle charting ability.

Results

Socio-demographic characteristics of the respon-
dents

Table 1 shows that most of the participants were aged
between 24-29 years old when they got married (40%)
and more than 36 years old (36%) at the time the survey
was done. The age at menarche for more than half of the
respondents was between 13 and 15 years. A good num-
ber of the respondents had a post graduate degree (45%0)
while about one fifth were unemployed (21%0).
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Table 1: Sociodemogtaphic characteristics of the respondents

Descriptive variable

Frequency (n= 214)  Percentage (%)

Age at menarche (years)
<13

13-15

>15

Age at marriage (years)
<18

18-23

24-29

30-35

Above 35

Age now (years)

<25

25-30

31-36

> 36

Religion

Christianity

Islam

Traditional Religion
Geopolitical zones

FCT

North Central

Northwest

Northeast

South-South

Southeast

Southwest

Highest Education level
Completed primary education
Completed secondary education
Completed post-secondary education
Completed post-graduate education
Employment status
Unemployed

Employed

Self-employed

180 29
349 55
100 16
58 9

149 24
252 40
124 20
48 7

60 10
163 26
177 28
025 36
531 85
84 13
10 2

17 3

70 11
26 4

12 2

231 36
142 22
143 22
32 5

113 18
194 31
280 45
134 21
251 40
239 38

Performance of the respondents to the individual
awareness questions

In table 2, it is shown that some of the women were not
aware of the fertile days in their cycle (28%) and quite a
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number of them were aware of the fertile cervical mucus
type (47%). It is interesting to note that a low percentage
of them were unaware that fertile days of the cycle can be
learnt (17%). Overall, slightly above half of the respon-
dents had a good awareness score (53%).
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Table 2: Frequency distribution of the individual awareness questions

S/n  Statement No Yes
Frequency (%) Frequency (%)

1 Aware of the fertile days in the menstrual cycle 180 (28) 460 (72)

2 Awate of ovulation pain 208 (32 433 (68)

3 Aware of your cetvical mucus secretions 210 (33) 431 (67)

4 Aware of the cervical mucus type which indicates fertility 300 (47) 341 (53)

5  Aware of ovulation detection through the urine 398 (62) 243(38)

6 Attempt to increase fertility awareness 245 (38) 396 (62)

7 Aware that doctors can educate them on fertility 171 (27) 469 (73)

8  Aware that they can discuss with their doctors about fertility 371 (58) 270 (42)

9 Awareness of intercourse timing to increase chances of pregnancy 162 (25) 479 (75)

10 Awareness that fertility days can be learnt 108 (17) 533 (83)
Poor Awareness ~ Good Awareness
303 (47) 338 (53)

Level of fertility awareness

Table 3 shows a self-reported level of fertility aware-
ness among the respondents, assuming that those who
reported that they were aware of their fertility days of
the menstrual cycle were actually so. There was a statisti-
cally significant association between the level of fertility
awareness and age at menarche (X* = 9.962, p = 0.007),
geopolitical zone of residence (X* = 17.301, p = 0.008),
level of education (X* = 64.843, p < 0.001), employment
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status (X* = 9.319 p = 0.025) charting of the menstrual
cycles (X* = 66.392, p < 0.001), use of internet to in-
crease awareness (X* = 39.849, p < 0.001) and books (X*
= 58.855, p < 0.001). Table 4 shows the different medium
the respondents used to increase their fertility awareness.
There was a generally low interest in increasing their fer-
tility awareness. None of the means were used by at least
half of the respondents. For example, only 25% of them
have checked the internet for fertility related enquiry.
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Table 3: Association between the respondents’ socio-demographics
and the level of good fertility awareness.

Descriptive variable Total Good ¥2 (P- value)
sample Awareness

(N=641,(%) (N=338, (%)

Age at menarche (years)

<13 180 (29) 98 (29) 9.962 (0.007)
13-15 349 (56) 198 (57)

>15 100 (16) 39 (12)

Religion

Christianity 531 (85) 288 (80) 5.007 (0.287)
Islam 84 (13) 42 (13)

Traditional Religion 10 (2) 3(1)

Geopolitical zones

FCT 17 (3) 15 4)

North Central 70 (11) 40 (12)

Northwest 26 (4) 18 (5)

Northeast 12 (2) 5(2) 17.301 (0.008)
South-South 231 (36) 109 (32)

Southeast 142 (22) 81 (24)

Southwest 143 (22) 70 (21)

Highest Education level

Completed primary education 32 (5) 7(2)

Completed secondary education 113 (18) 30 (9) 04.843 (<0.001)
Completed post-secondary education 194 (31) 107 (32)

Completed post-graduate education 280 (45) 186 (56)

Employment status

Unemployed 134 (21) 60 (18)

Employed 251 (40) 150 (45) 9.319 (0.025)
Self-employed 239(38) 123 (37)

Menstrual Cycle charting ability

No 284 (45) 99 (30) 66.392 (<0.001)
Yes 347 (55) 235 (70)

Fertility awareness through the internet

No 480 (75) 218 (65) 39.849 (<0.001)
Yes 161 (25) 120 (35)

Fertility awareness through books

No 525 (82) 239 (71) 58.855 (<0.001)
Yes 116 (18) 99 (29)

Fertility awareness through doctor

No 509 (79) 237 (70) 36.537 (<0.001)
Yes 132 (21) 101 (30)

Fertility awareness through friend

No 552 (86) 280 (83) 5.849 (0.0106)
Yes 89(14) 58 (17)
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Table 4: Means of increasing fertility awareness

S/n Means No Frequency (%)  Yes Frequency (%)
1 Books 525 (82) 116 (18)

2 Doctor 509 (79) 132 (21)

3 Friend 552 (80) 89 (14)

4 Internet 480 (75) 161 (25)

5 Natural Family planning teacher 611 (95) 30 (5)

6 Social media 640 (99) 1(<1)

7 Nurse 638 (99) 3 (<1)

8 Fertility app 636 (99) 5()

9 Pharmacist 638 (99) 3 (<1

Predictors of good fertility awareness level among
the respondents

Table 5 contains the multiple logistic regression of the
independent variables with fertility awareness level. Age
at menarche, level of education, geopolitical zone of res-
idence, menstrual cycle charting ability, fertility aware-
ness through a doctor, a friend, the internet, and books
were factors which predicted good fertility awareness.
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However, after adjusting for the independent variables,
level of education and the ability to chart the menstru-
al cycle were predictors of good fertility awareness level.
People with post graduate education had higher odds of
having good fertility awareness level than those with sec-
ondary education (AOR=0.213, 95% CI 0.116-0.390, p <
0.001) while the odds of having good fertility awareness
was less in those who did not chart their menstrual cycle
(AOR=0.3063, 95% CI 0.245-0.538, p < 0.001).
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Table 5: Logistic Regression model of predictors of good fertility awareness level

Variables COR (95% CI) AOR (95% CI)

Good

Awareness

(n=127)
Age Menarche (yrs.)
Less than 13 98 (29) 1.869 (1.137-3.074) * 1.757 (0.924-3.342)
13-15 198 (57) 2.051 (1.302-3.230) * 1.946 (1.069-3.541) *
More than 15 39(12) Reference Reference
Level of Education
Completed Primary 7(2) 0.142 (0.059-0.339) ** 0.318 (0.109-0.927) *
Completed secondary 30 (9) 0.183 (0.112-0.297) ** 0213 (0.116-0.390) **
Completed post-secondary 107 (32) 0.622 (0.427-0.900) * 0.778 (0.499- 1.211)
Completed post graduate 186 (56) Reference Reference
Geopolitical zones
FCT 154 7.821 (1.725-35.455) * 4.047 (0.895-24.118)
Notth Central 40(12) 1.390 (0.782-2.473) 0.982 (0.468-2.001)
Northwest 18 (5) 2.346 (959-5.743) 0.807 (0.208-2.433)
Northeast 52 0.745 (0.226-2.457) 0.127 (0.025-0.649) *
South-South 109 (32) 0932 (0.614-1.414) 0.913 (0.538-1.552)
Southeast 81 (24) 1.385 (0.868-2.209) 0.085 (0.379-1.237)
Southwest 70 (21) Reference Reference
Employment Status
Unemployed 60 (18) 0.777 (0.509-1.187) 0.770 (0.443-1.340)
Employed 150 (45) 1.401 (0.979-2.003) 0.796 (0.504-1.257)
Self-employed 123 (37 Reference Reference
Menstrual Cycle charting ability
No 99 (30) 0.255 (0.183-0.355) ** 0.363 (0.245-0.538) **
Yes 235 (70) Reference Reference
Fertility awareness through a doctor
No 237 (70) 0.267 (0.172-0.415) ** 0.776 (0.316-1.905)
Yes 101 (30) Reference Reference
Fertility awareness through a friend
No 280 (83) 0.550 (0.345-0.878) * 1.803 (0.720-4.822)
Yes 58(17) Reference Reference
Fertility awareness through the internet
No 67 (53) 0.284 (0.191-0.423) ** 1.008 (0.424-2.394)
Yes 60 (47) Reference Reference
Fertility awareness through books
No 70 (55) 0.143 (0.083-0.247) ** 0.458 (0.180-1.164)
Yes 57 (45) Reference Reference
Number of sources of fertility information 3119 (2.460-3.954) ** 2514 (1.192-5.305) *

*p <001 % p<0.05

Discussion

The aim of this survey was to measure the fertility aware-
ness level among married Nigerian women of childbear-
ing age and identify associating socio-demographic fac-
tors. The key findings were that about half of the women
had a good fertility awareness level and that this was as-
sociated with the ability of the respondents to chart their
menstrual cycle, their geopolitical zone of residence, age
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at menarche and level of education. Those who could
chart their menstrual cycle had higher level of fertility
awareness than those who did not chart theirs. Age at
menarche between 13 -15 years predicted good fertility
awareness among women than having age at menarche
above 15 years. Those who had completed their post
graduate studies had higher odds of good fertility aware-
ness than those with only primary or secondary school
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education. Moreover, women residing in the Northeast
region of Nigeria have lower odds of good fertility aware-
ness than their counterpart in the Southwest region. In
addition, an association was found between good fertil-
ity awareness level and employment status, use of inter-
net and books to increase fertility awareness as well as
through a doctor or a friend. However, of these, the high-
est predictors of good fertility awareness were menstrual
cycle charting and level of education of the respondents.

Many of the respondents had married between 24-29
years of age. However, in a study by Olatoregun et al.
(2014) in comparative analysis of fertility differentials
in Ghana and Nigeria showed that a considerably high-
er proportion of the respondents got married between
the ages 15-19 years *". This difference may have been
because of the years apart between this study and the
reference study. The latter was a retrospective study that
made use of the 2008 Demographic and health surveys
in Nigeria giving a 12-years gap between the periods of
study. This current trend of a higher range of age at mar-
riage may have been contributed by globalization. Many
countries all over the world are experiencing a trend in
increasing age at first child. In a study of fertility aware-
ness and attitudes towards parenthood among Danish
university college students by Sorensen et al (2016), the
modal age range, when they wish to have their first child,
was 25-29 years. Other past studies *** in addition
published similar findings of the age range of the first
child. On the other hand, another survey observed an
exceedingly higher age range (30-34 years old) among the
respondents as, the modal desired age range for having
the first child .

About half of the respondents had good fertility aware-
ness. This result is higher than that obtained from a
study by Hampton et al (2012) with a similar sample size,
in Australia among women seeking fertility assistance
(36.7%). In addition, women in this study over-estimat-
ed their knowledge . The respondents in our study may
have also overstated their level of fertility awareness and
there was no way of ascertaining the true knowledge level
unlike in the Hampton et al study. It was found that the
fertility awareness level has a bearing on women’s atti-
tudes towards fertility issues in general *'. Also, a mod-
erate level of good fertility awareness can contribute to
seeking less help related to fertility and more prone to
fears about infertility among women of child bearing age
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32, It may also lead women not to appreciate the impact
of increasing age on fertility issues. In fact, poor fertili-
ty awareness is a significant modifiable risk factor which
when addressed can increase the chances of sub-fertile
women of conceiving naturally thereby avoiding unnec-
essary assisted reproductive technologies (ART). It has
also been shown that teaching fertility awareness can be
effective, safe, and less costly, making it ideal for couples
who cannot access ART or choose not to resort to it be-
cause of cultural or religious convictions .

After controlling for co-founders in the logistic regres-
sion, the ability of women to chart their menstrual cy-
cle, age at menarche, educational level, geopolitical zones
of residence and increasing number of sources of fertil-
ity information emerged as predictors of good fertility
awareness. Consistent with this conclusion is a compre-
hensive literature review by The Institute for Reproduc-
tive health, USA which indicated a global lack of fertility
awareness attributable to the lack of charting ability ».
It has also been demonstrated that awareness of men-
struation does not automatically lead to awareness of the
fertile period in the cycle "*. One good way of increas-
ing the fertility awareness of the women is through re-
ceiving effective training by experts to chart accurately
the menstrual cycle. Women in this study who had com-
pleted their post graduate education had higher fertility
awareness than their counterparts with primary or sec-
ondary education. A similar finding was made by Swift
et al which showed a linear relationship between the level
of education and fertility awareness **. People residing in
the North-East geopolitical zones were disadvantaged,;
information which is important in planning intervention
programs. Women from the North-East region have also
suffered from insurgences, with the majority of the in-
habitants internally displaced which leads to poverty and
health illiteracy **; factors which most likely will influence
fertility awareness.

Conclusion

About half of the women had a good fertility awareness
level which was associated with the ability of the respon-
dents to chart their menstrual cycle, their geopolitical
zone of residence, age at menarche and level of educa-
tion. Those who could chart their menstrual cycle had
higher level of fertility awareness than those who did not
chart theirs. Age at menarche between 13 -15 years pre-
dicted good fertility awareness among women than age
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at menarche above 15 years. Those who had completed
their post graduate studies had higher odds of good fer-
tility awareness than those with only primary or second-
ary school education. Moreover, women residing in the
Northeast region of Nigeria have lower odds of good fer-
tility awareness than their counterpart in the Southwest
region. In addition, an association was found between
good fertility awareness level and employment status, use
of internet and books to increase fertility awareness as
well as through a doctor or a friend. However, of these,
the highest predictors of good fertility awareness among
women of childbearing age in Nigeria were menstrual cy-
cle charting and level of education of the respondents.

Implications of the findings for community and
public health Pharmacists

Pharmacists in the community as well as in public health
have been involved in family planning outreach. They
can also be empowered through Fertility Education Pro-
grams to provide fertility awareness advice to women es-
pecially at basic level. This is crucial because they are usu-
ally the first point of call for women who desire to have
children and are seeking supplements and vitamins to
enable them to achieve pregnancy. Such encounter could
provide an opportunity for offering counselling services
with respect to fertility awareness.

Declaration of interest
The authors declare no conflict of interests.

Funding

This research did not receive any specific grant from
funding agencies in the public, commercial, or-not-for-
profit sectors.

Acknowledgements

We wish to thank the community pharmacists who as-
sisted in the data collection in the various states of the
country.

References

1. Roux F, Burns S, Chih H, Hendriks J. The Use of a
Two-Phase Online Delphi Panel Methodology to Inform
the Concurrent Development of a School-Based Ovulato-
ry Menstrual Health Literacy Intervention and Question-
naire. Frontiers in Global Women's Health. 2022;3(May):1-11.
2. Sabarre KA, Khan Z, Whitten AN, Remes O, Phillips
KP. A qualitative study of Ottawa university students’

African Health Sciences, Vol 23 Issue 3, September, 2023

awareness, knowledge and perceptions of infertility, in-
fertility risk factors and assisted reproductive technolo-
gies (ART). Reproductive Health. 2013;10(41):1-10.

3. Hammarberg K, Zosel R, Comoy C, Robertson S,
Deeks M, Johnson L, et al. Fertility-related knowledge
and information- seeking behaviour among people of
reproductive age: a qualitative study. Hwman Fertility.
2016;0(0):000.

4. Stanford JB, Porucznik C. Enrollment, Childbearing
Motivations, and Intentions of Couples in the Creighton
Model Effectiveness, Intentions, and Behaviors Assess-
ment (CEIBA) Study. Frontiers in Medicine. 2017;4(Septem-
ber):1-10.

5. Vigil P, Blackwell LF, Cortés ME. The Importance
of Fertility Awareness in the Assessment of a Woman’ s
Health A Review. The Linacre Quarterly. 2013;79(4):426-50.
6. Evans-Hoeker E, Pritchard DA, Long L, Herring AH,
Stanford JB, Z SA. Cervical mucus monitoring preva-
lence and associated fecundability in women trying to
conceive. Fertility and Sterility. 2014;100(4):1033-8.

7. Bilian X, Heng Z, Shang-chun W, Xiao-ping J, Chang-
hai H. Conception probabilities at different days of
menstrual cycle in Chinese women. Fertility and Sterility.
2010;94(4):1208—11.

8. Vigil P, Lyon C, Flores B, Rioseco H, Serrano F. Ovula-
tion, a sign of health. The Linacre Quarterly. 2017,00(00):1—
13.

9. Skocovsky KD. Fertility Awareness-based Methods of
Conception Regulation: Determinants of Choice and Ac-
ceptability. Masaryk University in Brno, Czech Republic;
2008.

10. Thijssen A, Meier A, Panis K, Ombelet W. ‘Fertility
Awareness-Based Methods’” and subfertility: a systema-tic
review. Facts, views & vision in ObGyn. 2014;6(3):113-23.
11. Stanford JB, Parnell TA, Boyle PC. Outcomes From
Treatment of Infertility with Natural Procreative Tech-
nology in an Irish General Practice. The Journal of the
American Board of Family Medicine. 2008;21(5):375—84.

12. Bouchard T, Fehring R, Schneider M, Bouchard TP,
Fehring RJ, Schneider MM. Achieving Pregnancy Using
Primary Care Interventions to Identify the Fertile Win-
dow. Frontiers in Medicine. 2018;4(250):1-7.

13. Hampton KD, Mazza D, Newton JM. Fertility-aware-
ness knowledge, attitudes, and practices of women seek-
ing fertility assistance. Journal of Advanced Nursing. 2012;1—
9.

14. Khalil NS, Hassan IT, Saced HD. Fertility Aware-
ness among Medical and Non- medical Undergradu-

88



ate University Students in Al-Iragia University, Bagh-
dad, Iraq. Awmerican Journal of Medical Sciences and Medicine.
2015;3(6):74-8.

15. Lampic C, Svanberg AS, Karlstrom P, Tydén T. Fer-
tility awareness, intentions concerning childbearing, and
attitudes towards parenthood among female and male ac-
ademics. Human Reproduction. 2006;21(2):558—064.

16. Tyde T, Svanberg AS, Karlstro P, Lihoff I., Lampic
C. Female university students’ attitudes to future moth-
erhood and their understanding about fertility. The Eu-
ropean Journal of Contraception & Reproductive Health Care.
20006;11(3):181-9.

17. Peterson BD, Pirritano M, Tucker L, Lampic C. Fer-
tility awareness and parenting attitudes among American
male and female undergraduate university students. Hu-
man Reproduction. 2012;27(5):1375—82.

18. Abubakar IS, Ayyuba R, Garba I. Awareness of fertil-
ity period among women attending immunization clinic
at Aminu Kano Teaching Hospital, Northern Nigeria.
Archives of International Surgery. 2015;5(3):156—060.

19. Stanford B, Smith KR. Characteristics of women
associated with continuing instruction in the Creighton
Model Fertility Care System. Contraception. 2000;61(2):121—
9.

20. Thekoronye MR, Osemene KP. Evaluation of the
Participation of Community Pharmacists in Primary
Healthcare Services in Nigeria: A Mixed-Method Sur-
vey. International Journal of Health Policy and Management.
2022;11(6):829-39.

21. Hebert LE, Schwandt HM, Boulay M, Skinner J.
Family planning providers’ perspectives on family plan-
ning service delivery in Ibadan and Kaduna, Nigeria: A
qualitative study. Journal of Family Planning and Reproductive
Health Care. 2013;39(1):29-35.

22. Chace Dwyer S, Jain A, Baruwa S, Okafor E, Babajide
Oluseyi D, Ubuane O. How do fertility intentions lead
to contraceptive continuation among a cohort of fami-
ly planning users who received services from the private
sector in Nigeria. Gates Open Research. 2022;5(May):1-19.
23. Coroon M, Kebede E, Spektor G, Speizer 1. Key Role
of Drug Shops and Pharmacies for Family. Global Health
Science and Practice. 2016;4(4):594—609.

24. WHO. Task sharing to improve access to Family
Planning / Contraception. WHO Library Catalogu-
ing-in-Publication Data. 2020.

89

25. Akinyemi O, Harris B, Kawonga M. Health system
readiness for innovation scale-up: The experience of com-
munity-based distribution of injectable contraceptives in
Nigeria. BMC Health Services Research. 2019;19(1):1-11.

26. OlaOlorun FM, Jain A, Olalere E, Daniel-Ebune E,
Afolabi K, Okafor E, et al. Nigerian stakeholders’ per-
ceptions of a pilot tier accreditation system for Patent
and Proprietary Medicine Vendors to expand access to
family planning services. BMC Health Services Research.
2022;22(1):1-17.

27. Olatoregun O, Fagbamigbe AF, Joshua O, Yusuf OB,
Bamgboye EA. A Comparative Analysis of Fertility Dif-
ferentials in Ghana and Nigeria. African Journal of Repro-
dnctive Health. 2014;18(3):36—47.

28. Alfaraj S, Aleraij S, Morad S, Alomar N, Rajih H Al,
Alhussain H, et al. Fertility awareness, intentions con-
cerning childbearing, and attitudes toward parenthood
among female health professions students in Saudi Ara-
bia. International Journal of Health Sciences. 2019;13(3):34-9.
29. Serensen NO, Marcussen S, Backhausen MG, Juhl
M, Schmidt L, Tydén T, et al. Fertility awareness and atti-
tudes towards parenthood among Danish university col-
lege students. Reproductive Health. 2016;13(146):1-10.

30. Prior E, Lew R, Hammarberg K, Johnson L. Fertility
facts, figures and future plans: an online survey of uni-
versity students. Human Fertility. 2019;22(4):283-90.

31. Oztiirk B, Siyez DM, Esen E, Kagnici Y. Effects of
infertility prevention programme on college students. Sex
Eduncation. 2019;00(00):1-18.

32. Bunting L, Boivin J. Knowledge about infertili-
ty risk factors, fertility myths and illusory benefits of
healthy habits in young people. Human Reproduction.
2008;23(8):1858—064.

33. Institute for Reproductive Health. A comprehen-
sive literature review: Fertility Awareness across the Life
Course. FAM project. Washington. DC. Institute for Re-
productive Health, Georgetown University; 2013.

34. Swift BE, Liu KE. The Effect of Age, Ethnicity, and
Level of Education on Fertility Awareness and Duration
of Infertility. Journal of Obstetrics and Gynaecology Canada.
2014;36(11):990—06.

35. Kamta FN, Azadi H, Scheffran J. The Root Caus-
es of the Crisis in Northeast Nigeria: Historical, Socio-

economic and Environmental Dimensions. Mediterranean
Journal of Social Sciences. 2020;11(3):95-104.

African Health Sciences, Vol 23 Issue 3, September, 2023



