
1Mosanya AU, et al. BMJ Open 2025;15:e089466. doi:10.1136/bmjopen-2024-089466

Open access�

Knowledge, awareness and perception 
of Natural Procreative Technology 
(NaProTechnology) among pharmacy 
undergraduate students in Nigeria: a 
pre-post educational video 
intervention study

Adaobi Uchenna Mosanya  ‍ ‍ ,1 Eziamaka Pauline Ezenkwele,2 
Fausta Chioma Emegoakor,2 Mmaduabuchi Okeh,1 Abdulmuminu Isah  ‍ ‍ 1

To cite: Mosanya AU, 
Ezenkwele EP, Emegoakor FC, 
et al.  Knowledge, awareness 
and perception of Natural 
Procreative Technology 
(NaProTechnology) among 
pharmacy undergraduate 
students in Nigeria: a pre-
post educational video 
intervention study. BMJ Open 
2025;15:e089466. doi:10.1136/
bmjopen-2024-089466

	► Prepublication history 
and additional supplemental 
material for this paper are 
available online. To view these 
files, please visit the journal 
online (https://doi.org/10.1136/​
bmjopen-2024-089466).

Received 30 May 2024
Accepted 07 March 2025

1Clinical Pharmacy and 
Pharmacy Management, 
University of Nigeria Faculty 
of Pharmaceutical Sciences, 
Nsukka, Enugu, Nigeria
2Department of Obstetrics & 
Gynaecology, University of 
Nigeria Teaching Hospital, Ituku 
Ozalla, Enugu, Nigeria

Correspondence to
Mrs Adaobi Uchenna Mosanya;  
​adaobi.​mosanya@​unn.​edu.​ng

Original research

© Author(s) (or their 
employer(s)) 2025. Re-use 
permitted under CC BY-NC. No 
commercial re-use. See rights 
and permissions. Published by 
BMJ Group.

ABSTRACT
Objective  The study assessed the knowledge, awareness 
and perception of NaProTechnology as well as the effect 
of an educational video intervention among pharmacy 
undergraduate students.
Design  The study design was a pre-post educational 
video intervention using a cross-sectional questionnaire-
based survey.
Participants and setting  The study was done among 
undergraduate students of a school of pharmacy in South-
eastern Nigeria.
Intervention and outcome measures  At baseline, the 
knowledge, awareness and perception of the students 
were assessed using a 17-item questionnaire: five 
questions for knowledge, five questions for awareness 
and seven questions for perception, followed by the 
administration of an educational video on NaProTechnology 
which was prepared by one of the authors, a gynaecologist 
and also an expert in NaProTechnology. A post-intervention 
survey was done with the same pre-intervention 
questionnaire to assess the effect of the educational 
intervention. The correct (knowledge) or positive 
(awareness and perception) responses for each question 
were reported as percentages.
Results  There were 410 and 350 students in the pre- and 
post-intervention surveys, respectively, with a relatively 
equal number of males and females. The majority were 
between 18 and 29 years old. The average proportion of 
the participants with correct responses on the knowledge 
assessment of NaProTechnology was 13.2% and 75.7% 
in the pre- and post-intervention surveys, respectively 
(p<0.0001).
Conclusion  An educational video intervention was 
effective in improving the short-term knowledge, 
awareness and positive perception of NaProTechnology 
among pharmacy students.

INTRODUCTION
Natural Procreative Technology (NaPro-
Technology) is a system of management of 

infertility and other reproductive health issues 
which requires the application of a woman’s 
observation and record of key events, such 
as cervical mucus secretion, throughout her 
menstrual cycle.1 Some fertility biomarkers 
can be observed following the principles of 
Creighton Model FertilityCare System.2 They 
include cervical bleeding quality, duration 
and quantity, cervical mucus quantity and 
quality, the length of the luteal phase of the 
menstrual cycle, etc. The Creighton Model 
System (CrMS) is a natural method of fertility 
management based on the biomarkers 
observed in a woman’s cycle which indi-
cate whether a woman is fertile or not.3 An 
important biomarker used in this system is 
the presence or absence of cervical mucus.4

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ One of the strengths of this study was the use of a 
pre-post video interventional study which facilitated 
the tracking of the study participants’ progress with 
respect to knowledge, awareness and positive per-
ception of NaProTechnology.

	⇒ A major limitation of this study is the inability to 
account for confounding variables because of the 
absence of a control group.

	⇒ The use of a short-term intervention (an 18 min vid-
eo on NaProTechnology) may not have long-term 
effects with respect to the knowledge, awareness 
and perception of the pharmacy students.

	⇒ Inability to determine the survey response rate, as 
the number of students present in the class at the 
time of the survey was not recorded.

	⇒ Another limitation was a limited baseline knowledge 
of the participants, thereby showing a significant in-
crease in the knowledge post-intervention.
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NaProTechnology with more than 45 years of history5 
has diverse applications in the different aspects of a 
woman’s health, especially in her reproductive life. 
It began in 1976 with the studies done by Thomas W. 
Hilgers who later established an institute for the study of 
Human Reproduction in 1985. He wrote a book entitled 
‘The Medical and Surgical Practice of NaProTechnology’ 
in 2004.3 Although there is no study specifically high-
lighting the history of NaProTechnology in Nigeria, there 
is evidence in the published literature of its existence in 
Nigeria as far back as 2014.6 7 Some of the gynaecolog-
ical illnesses that can be treated using NaProTechnology 
are infertility, recurrent miscarriages, premenstrual 
syndrome, polycystic ovarian disease, menstrual irreg-
ularity, hormonal imbalances, ovarian cysts and post-
partum depression.1 It is a model of health management 
with advantages because it forms the basis for the timing 
of specific diagnostic tests as well as for the therapy and its 
monitoring.8 Through this method, couples are empow-
ered to become active and informed participants in 
their management.9 This is quite different from assisted 
reproductive technology (ART) which is only aimed at 
achieving conception thereby leaving the couple still 
infertile afterwards because the root cause(s) of infertility 
were not treated.10

A NaProTechnologist is a medical doctor who has been 
trained to use the CrMS recordings to carry out a diag-
nostic evaluation and create a treatment regimen for 
each patient. The patient’s CrMS chart is evaluated by the 
NaProTechnologist on a regular basis to monitor treat-
ment response. They also provide effective surgical gynae-
cological care with the aim of restoring the reproductive 
system. The FertilityCare Practitioner (FCP) teaches 
women how to chart their menstrual cycle according 
to the CrMS. Moreover, pharmacists are also trained to 
become Creighton Model System Pharmacy Consultants 
as well as FCPs.11 The Creighton Model System Pharmacy 
Consultants are expected to be knowledgeable in the 
science of NaProTechnology with respect to pharmaco-
logical treatments, including bioidentical hormones and 
nonhormonal treatments.3 They compound the bioiden-
tical hormones which are used in treating patients. 
Drugs like vitamin B6, clomiphene citrate and low-dose 
naltrexone have also been found very useful in NaPro-
Technology treatment.

Nigeria has been experiencing a decline in total fertility 
rate in the last two decades, particularly among the inhab-
itants of the predominantly Christian southern region.12 
There is a significantly high incidence of infertility in 
Nigeria as evidenced in recent studies. The range of infer-
tility incidence is from 18.2% to 32% while secondary 
infertility is its most prevalent variant.13–15 Infertility has 
many negative impacts on the psychological and social 
well-being of Nigerian women. It particularly leads to 
frustration, low self-esteem, stigma, social withdrawal, 
pressure from in-laws, emotional stress, depression, 
etc.16 17 In a study among 75 women evaluated in Lagos, 
Nigeria, 70.6% of them were diagnosed with polycystic 

ovary syndrome (PCOS)18 while another study with a 
particular focus on infertile women reported prevalence 
of PCOS between 16.9% (National Institutes of Health 
(NIH) criteria), 27.6% (Rotterdam criteria) and 20.7% 
(Androgen Excess Society (AES) criteria).19 The preva-
lence of recurrent miscarriage among women in Nigeria 
varies according to the criteria applied during the diag-
nosis. The study by Eleje and colleagues reported a range 
from 15.34% (American Society for Reproductive Medi-
cine/ European Society for Human Reproduction and 
Embryology(ASRM/ESHRE) criteria) to 5.29% (World 
Health Organization/ Royal College of Obstetricians and 
Gynecologists (WHO/RCOG) criteria).20

In Africa, Nigeria comes second after the Democratic 
Republic of Congo in the number of Catholicism adher-
ents (Angerbrandt, 2018).21 In Nigeria, there is a signif-
icant population of Catholics, more than 27 million in 
number.22 NaProTechnology is one of the accepted 
methods used in managing infertility among Catholics 
because it respects bioethical principles.5 23 24

For the above reasons, it is of great importance to 
increase among healthcare professionals, knowledge, 
awareness and positive perception of NaProTechnology. 
Also, since there is no published study among pharma-
cists, it is even more urgent to do so among these members 
of the healthcare system, particularly during their prepa-
ratory stage in the University. NaProTechnology has been 
taught in different universities and has been met with a 
high level of enthusiasm among students of health-related 
disciplines.25–27 For instance, NaProTechnology is taught 
as part of an elective multidisciplinary course about sexu-
ality and human reproduction included in gynaecology 
for fourth-year medical students since 1997.25 Although 
there are no data on the practice of NaProTechnology in 
Nigeria, there is a directory of practitioners which can be 
assessed online.28

Over the years, studies have been done regarding 
fertility knowledge among university students26 27 29 and 
partnered women,30 and knowledge about infertility.31 
There is sparse literature reporting the assessment of 
the effect of a video intervention on knowledge, aware-
ness and perception of NaProTechnology, a method of 
infertility management. In addition, because of the role 
that pharmacists play in NaProTechnology, it is pertinent 
to carry out this study among pharmacy undergraduate 
students. Therefore, the purpose of this study was to assess 
the knowledge, awareness and perception of NaProTech-
nology as well as the effect of an educational video inter-
vention among pharmacy undergraduate students of the 
University of Nigeria, Nsukka.

MATERIALS AND METHODS
Study design
A cross-sectional survey and an interventional study were 
conducted among pharmacy students at the University of 
Nigeria, Nsukka, Enugu state, in May 2021. The study was 
conducted in two phases. The first phase was a baseline 
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survey assessing the knowledge, awareness and percep-
tion of the students regarding NaProTechnology. Then, 
an 18 min video on NaProTechnology was prepared by a 
gynaecologist, one of the authors, who is also an expert 
in NaProTechnology. It consisted of the meaning of 
NaProTechnology, how NaProTechnology uses Creighton 
Model FertilityCare system, and how it is used in the treat-
ment of infertility and other gynaecological disorders. 
The video is available on request.

Study setting
The Faculty of Pharmaceutical Sciences began as a Depart-
ment in the Faculty of Science in 1967. It was later raised 
to the status of a Faculty in 1980. At the time of the study, 
the faculty was running a 5-year B.Pharm programme. 
The student population from the second year to the fifth 
year in 2021 was 1531.

Participants
All pharmacy students from the second year to the fifth 
year at the University of Nigeria, Nsukka, were eligible to 
participate in the study. All the students who were present 
at the time of the pre-intervention questionnaire distri-
bution were invited to participate in the survey. Also, the 
investigators with the help of the class representatives 
invited those who participated in the pre-intervention 
survey to watch the educational video on NaProTech-
nology which was posted on their WhatsApp platform. 
Therefore, convenient sampling, a nonprobability 
method of sampling, was used. A brief introduction was 
given about the investigator, and their verbal consents 
were received individually before participation.

Sample size
A sample size of 308 was calculated using the Raosoft 
sample size calculator.32 The margin of error was set at 
5% within a 95% CI.

Variables
The correct responses for each knowledge question both 
in the pre- and post-intervention survey were reported as 
percentages. For example, the correct response to the 
question ‘What is the full name of NaProTech?’ is Natural 
Procreative Technology. Likewise, the positive responses 
to the awareness and perception questions were reported 
as percentages.

Data sources
A 17-item questionnaire was used as the data collection tool. 
It was structured into four sections: the first section consisted 
of questions related to the sociodemographic characteris-
tics of the respondents. The second section comprised five 
knowledge questions, four of which were open-ended. The 
third section comprised five awareness questions. The final 
section included seven questions about their perception of 
NaProTechnology. All the response options from the second 
to the final section were dichotomous (yes or no) except 
four knowledge questions which were open-ended. For more 
details, see online supplemental file 1. The questionnaire was 

content- and face-validated by two experts in Clinical Phar-
macy and a consultant gynaecologist. From the feedback 
received after the validation, corrections were also made to 
the questionnaire. The updated version of the questionnaire 
was piloted among 20 students who were excluded from 
participating in the final survey. The reliability test was done, 
and a Cronbach’s alpha of 0.94 was obtained. The survey was 
done in two phases: the pre-intervention phase and the post-
intervention phase. After the first phase, the video containing 
the information about NaProTechnology was posted on 
the WhatsApp platform of each of the classes. This means 
of communication was chosen because it was impossible to 
get all the students who participated in the pre-intervention 
to assemble again since their responses were anonymous 
and no personal identifying data such as name or contact 
number were collected. There were daily reminders from the 
investigator for the students to watch the videos. This lasted 
for 1 week. Then, the post-intervention survey was done by 
asking those who had filled out the pre-intervention question-
naire and watched the video to fill out the post-intervention 
questionnaire.

Statistical methods
The data were coded, entered into an Excel spread-
sheet, cleaned, exported to and analysed using SPSS 
V.25. There was no thematic analysis for the responses to 
the four open-ended knowledge questions. Rather, each 
response was checked against the correct answers. Incor-
rect responses were coded 0, while correct responses were 
coded 1. For instance, the correct response to the first 
knowledge question ‘What is the full name of NaProTech-
nology’ is Natural Procreative Technology. The statistical 
significance for all the inferential analyses was taken at 
p<0.05.

ETHICS
The study was carried out according to the World Medical 
Association Declaration of Helsinki’s principles of 
research ethics.33 Therefore, before beginning the study, 
ethical clearance was sought and received from the Ethics 
Research Committee of the Faculty of Pharmaceutical 
Sciences, University of Nigeria, Nsukka, on 15 July 2020 
(FPSRE/UNN/20/0007). In addition, an introduction to 
the study was given to each prospective participant, and 
their verbal informed consent was freely granted before 
they entered into the research. Every measure was put in 
place to protect the privacy of the respondents and the 
confidentiality of their personal data throughout the data 
collection and thereafter. It was also made known to the 
respondents that they were free to withdraw anytime from 
the study.

Patient and public involvement
There was no patient nor public involvement in this study.

RESULTS
Only 410 students consented to participate in the study 
(table 1). Moreover, in the post-intervention phase, 350 
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students (table 1) returned for the data collection. The 
sociodemographic data were presented as frequencies 
and percentages.

The majority of the students (n=410) who participated 
in the pre-intervention survey were between 18 and 29 
years old. Less than 5% were married, while the highest 
proportion of the respondents were in their third year of 
study.

The percentage of the respondents who gave correct 
answers to the knowledge questions before and after the 
educational intervention is shown in table 2. The differ-
ence in the proportion of those who answered the ques-
tions correctly at baseline and those after the intervention 
was statistically significant.

The frequency and percentages of the positive 
responses to the awareness questions in the pre- and 
post-intervention surveys are presented in table  3. The 

proportion of those who gave positive answers to the 
awareness questions was higher than those of the knowl-
edge questions. The question that had the highest positive 
responses in both the pre- and post-intervention phases 
was ‘Are pharmacists involved in NaProTechnology?’, and 
the percentages were 27.6% and 84.6%, respectively.

The positive responses to the perception questions are 
presented in table  4. The question ‘Are there religious 
barriers that may impede the nationwide deployment of 
the service?’ received the lowest number of responses 
in the affirmative (29.3%) during the pre-intervention 
survey. While in the post-intervention phase, the question 
‘Would the knowledge gained be useful to you in your 
future career as a pharmacist?’ had the highest number 
of positive responses (91.4%). There was also a statisti-
cally significant difference between the pre- and post-
intervention responses.

DISCUSSION
Principal findings
The knowledge, awareness and positive perception of 
NaProTechnology among the pharmacy students prior 
to intervention were poor but improved markedly 
afterwards.

The modal age group of the participants was between 18 
and 29 years. The brief video intervention showed a signif-
icant difference in their level of knowledge, awareness 
and perception between the pre- and post-intervention 
periods. However, the percentages of the students with 
good knowledge, good awareness and positive perception 
were not 100%.

Is NaProTechnology harmful to human life? This ques-
tion had the highest correct response rate of the knowl-
edge section of the survey during the pre-intervention 
phase.

While in the post-intervention phase, the question 
‘What is it used for?’ received the highest percentage of 
correct answers.

‘Are pharmacists involved in NaProTechnology?’ was 
the awareness question with the highest number of posi-
tive responses for both the pre- and post-intervention 
phases.

There was a high percentage of positive responses in 
the pre-intervention survey for the perception question: 

Table 2  Frequency and percentage of correct responses to the knowledge questions

Knowledge questions Pre-intervention (n=410) Post-intervention (n=350) P value

What is the full name of NaProTechnology? 57 (13.9) 284 (81.1) <0.0001

What is NaProTechnology used for? 45 (11.0) 285 (81.4) <0.0001

Who can use NaProTechnology? 45 (11.0) 262 (74.9) <0.0001

Is NaProTechnology harmful to human life? 82 (20.0) 268 (76.6) <0.0001

Can NaProTechnology be used in children? 41 (10.0) 225 (64.3) <0.0001

Average proportion of participants who supplied 
correct responses

54 (13.2) 265 (75.7) <0.0001

Table 1  Sociodemographic characteristics of the 
respondents

Independent 
variables

Pre-intervention 
(n=410)

Post-intervention 
(n=350)

Sex

 � Female 207 (50.5) 178 (50.9)

 � Male 203 (49.5) 172 (49.1)

Age (in years)

 � Less than 18 1 (0.2) 1 (0.3)

 � 18–24 281 (68.5) 235 (67.1)

 � 25–29 120 (29.2) 108 (30.9)

 � 30–35 6 (1.5) 5 (1.4)

 � Above 35 2 (0.5) 1 (0.3)

Marital status

 � Married 17 (4.1) 14 (4.0)

 � Single 390 (95.1) 334 (95.4)

 � Others 3 (0.7) 2 (0.6)

Year of study

 � Second year 73 (17.8) 66 (18.9)

 � Third year 181 (44.1) 152 (43.4)

 � Fourth year 64 (15.6) 47 (13.4)

 � Fifth year 92 (22.4) 85 (24.3)
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‘Are there religious barriers that impede the nationwide 
depolyment of the service?’ which meant there was a low 
positive perception. However, in the post-intervention 
survey, there was a marked increase in the positive percep-
tion of NaProTechnology having no religious barrier that 
would impede its nationwide deployment.

For the post-intervention survey of the pharmacy 
students’ perception, the question ‘Would the knowl-
edge gained be useful to you in your future career as a 
pharmacist?’ emerged as the most correctly answered; 
even though before the intervention, the percentage of 
correct responses was low.

Discussion of the key findings and meaning of the study
The fact that there was poor knowledge of NaProTech-
nology among the students prior to the educational 
intervention is understandable since NaProTechnology is 
a relatively new system of therapy and has not yet been 
included in the curriculum. It was developed in the 1980s 
in the United States by Hilgers and his collaborators.1 This 
is expected to have observed a modal age bracket between 
18 and 29 years because it seems to be the prevailing age 
bracket of undergraduate students in Nigeria.34 35

The brief educational video intervention showed a signif-
icant difference in their level of knowledge, awareness and 
perception. However, the percentages of the students with 
good knowledge, good awareness and positive perception 
were not 100%. This may have been a result of low level 
of engagement by some students. Learning outcomes 
have been shown to be related to the level of engagement 

and learning goals.36 Also, prior experience of the partic-
ipants with video-based learning influences their level 
of engagement37 which may have imparted their level of 
information retention. Another challenge may be as a 
result of an imbalance between the context and details of 
the video. According to Kizilcec and colleagues, having 
the presenter’s face can improve the visual attention of 
the participants but may not have a positive impact on 
recall.38 Perhaps, this may have happened with this study 
because even though the presenter’s face was visible, some 
of the study participants may not have retained much of 
the information acquired from the video presentation. 
On the other hand, despite its demerits, video-based 
education has some advantages such as improved learn-
er’s engagement and motivation. One of the advantages 
is that it helps the instructor to demonstrate with visual 
aids complex subjects which are common in the sciences 
thereby improving the learning outcomes.39

From the study, it was observed that the majority of the 
participants knew that NaProTechnology is not harmful 
to life. This may have resulted from the intuition that 
NaProTechnology is safe for humans. In any case, NaPro-
Technology and the Creighton Model FertiltyCare System 
have been shown to be useful and harmless. In fact, 
couples have preferred it to ART such as in vitro fertili-
sation (IVF) because of its advantages over the latter.40 
While in the post-intervention phase, the question ‘What 
is it used for?’ received the highest percentage of correct 
answers.

Table 3  Frequency and percentage of positive responses to the awareness questions

Awareness questions Pre-intervention (n=410) Post-intervention (n=350) P value

1. Have you ever heard of NaProTechnology? 50 (12.2) 278 (79.4) <0.0001

2. Are there experts in NaProTechnology in Nigeria? 91 (22.2) 236 (67.4) <0.0001

3. Does NaProTechnology adopt individualised care? 102 (24.9) 280 (80.0) <0.0001

4. Are pharmacists involved in NaProTechnology? 113 (27.6) 296 (84.6) <0.0001

Average proportion of participants who supplied 
positive responses

93 (22.7) 276 (78.9) <0.0001

Table 4  Frequency and percentages: positive perception of NaProTechnology

Perception question
Pre-intervention 
(n=410)

Post intervention 
(n=350) P value

1. Would the knowledge gained be useful to you in your future career as a 
pharmacist?

155 (37.8) 320 (91.4) <0.0001

2. If in need of NaProTechnology would you opt for it? 138 (33.7) 308 (88.0) <0.0001

3. Would you be willing to pay for the services if in need of it? 147 (35.9) 311 (88.9) <0.0001

4. Would you recommend it for family and friends in need of it? 138 (33.7) 306 (87.4) <0.0001

5. Would you recommend it to clients in need of it in the future? 132 (32.2) 304 (86.9) <0.0001

6. Should it be deployed nationwide? 142 (34.6) 300 (85.7) <0.0001

7. Are there religious barriers that may impede the nationwide deployment 
of the service?

120 (29.3) 257 (73.4) <0.0001

Average proportion of participants who supplied positive responses 139 (34.9) 301 (86) <0.0001
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‘Are pharmacists involved in NaProTechnology?’ was 
the awareness question with the highest number of posi-
tive responses for both the pre- and post-intervention 
phases. Pharmacists are indispensable for the success of 
NaProTechnology. In fact, there is a great demand for the 
natural form of progesterone, a hormone that has found 
its usefulness in the prevention of preterm delivery.41 
Pharmacists are needed to ensure that this naturally 
occurring hormone is commercially available in safe, 
accurate and sterile forms.42 43

There was a high percentage of positive responses to 
the perception question: ‘Are there religious barriers that 
impede the nationwide depolyment of the service?’ in the 
pre-intervention phase. However, in reality, there are no 
religious barriers to the nationwide deployment of the 
service. The technology has been found to be ethically 
sound in line with the fundamental human right to life 
and respect for human dignity. NaProTechnology does 
not entertain abortion of fetuses because there is less like-
lihood of multiple pregnancies or need for hyperstimu-
lation of the ovaries which carries with it a high risk of 
maternal death.44 Also, it is not saddled with the prospect 
of freezing embryos or discarding some as does happen 
with IVF since NaProTechnology treatment encourages 
in vivo fertilisation after treating the underlying cause(s) 
of infertility.

The positive points mentioned above in favour of NaPro-
Technology led to its endorsement as a method for Catholic 
couples and physicians who are guided by ethical moral prin-
ciples that respect human dignity, the unity of marriage and 
the right of a child to be born as a fruit of the love of the 
parents through their conjugal acts. These principles serve as 
the north pole in making decisions related to the diagnosis 
and treatment of infertility or sterility. NaProTechnology also 
has social, medical and economic values. NaProTechnology 
has a threefold success rate in managing infertile couples 
more than what is obtainable using ART and 10 times less 
prevalence of multiple pregnancies when compared with 
IVF. On the other hand, assisted reproductve technology 
(ART) including IVF brings with it a violation of the rights of 
individuals to know their biological origins and subsequent 
struggles with identity issues. In addition, IVF poses serious 
risks of medical complications for the women as well as their 
offsprings which could be life-threatening. Finally, ART is 
very expensive and usually is not covered by health insurance 
policies making it very exorbitant for the majority of infer-
tile couples. For instance, the cost of treating infertility using 
NaProTechnology is about $322 per cycle, while for IVF, the 
cost is up to $1000.45 Also, there are costs associated with the 
management of the complications that arise as a result of the 
procedures used by ARTs. This cost implication is particularly 
even more critical in a country like Nigeria where a great 
number live below the poverty line.24

The brief educational video intervention led to a signifi-
cant change in intention of using the knowledge gained in 
their future career practice as pharmacists. A comparable 
change in behaviour has been observed in previous studies 
such as that after an educational intervention in fertility 

awareness-based methods (FABMs) for women’s health 
among medical students. At the end of the online elective 
course, a significant proportion of the students were willing 
to offer FABMs to their future patients as a treatment option 
in the management of PCOS and premenstrual syndrome 
and for avoiding conception during the postpartum period.27

Strengths and weaknesses of the study
The strength of this study was the use of a video intervention 
to increase the knowledge, awareness and positive perception 
of NaProTechnology, an emerging area addressing women’s 
health in Nigeria. However, a noteworthy limitation of the 
study is the use of a short-term intervention (an 18 min video 
on NaProTechnology) which may not have long-term effects 
with respect to the knowledge, awareness and perception 
of the pharmacy students. Also, there was a limited baseline 
knowledge of the participants thereby showing a significant 
increase in the knowledge post-intervention. The final limita-
tion is the inability to determine the survey response rate, as 
the number of students present in the class at the time of the 
survey was not recorded.

Possible implications for clinicians and policymakers
There was a significant increase in the number of partici-
pants who thought that the knowledge about NaProTech-
nology gained during the educational intervention would be 
useful in their future careers as pharmacists. It shows clearly 
that the students perceived a possible career path for them 
in NaProTechnology and would likely avail themselves of 
opportunities for training. Such an anticipated behaviour is 
similar to the study by Danis et al who looked at the impact 
of a lecture on FABMs and their clinical applications among 
third-year medical students.26 This study was not designed to 
equip the participants to provide NaProTechnology services 
immediately after graduation. Rather, it was to createaware-
ness among them and to anticipate their interest in getting 
proper NaProTechnology training in the future. This also 
could inform pharmacy education curriculum developers for 
possible inclusion of NaProTechnology in the courses related 
to the management of infertility and other gynaecological 
disorders. Inclusion in the curriculum could help increase 
the awareness of NaProTechnology among the broader 
community of pharmacy healthcare providers.

Unanswered questions and future research
It is not clear whether this study may produce a change 
in behaviour with potential public health implica-
tions. In other words, a single video intervention may 
not encourage more pharmacists to get trained in 
NaProTechnology and subsequently offer services in 
the future. Nevertheless, the study would have at least 
raised the awareness of the participants regarding the 
existence of and applications of NaProTechnology.

Conclusions
There was a general poor knowledge and awareness in 
addition to a low positive perception of NaProTech-
nology among the surveyed students before the video 
intervention. However, the parameters of knowledge, 
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awareness and positive perception improved remark-
ably after the video intervention which is an indi-
cation of a positive effect. The difference between 
the proportion of those who had good knowledge, 
good awareness and positive perception in the pre-
intervention phase and the post-intervention phase 
was significant. There was a relatively higher aware-
ness that pharmacists are needed in the delivery of 
NaProTechnology services.

Intervention video availability
The 18 min educational video on NaProTechnology used 
for the intervention is available from the second author.
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