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Abstract 

Introduction Pharmacists’ knowledge and attitude toward Emergency Oral Contraception (EOC) can affect users’ 
access to EOCs, especially where EOCs are provided by pharmacists without the need for prescriptions. We conducted 
a Knowledge, Attitudes, and Practice (KAP) survey on Thai pharmacists to better understand KAP related to EOCs 
and the correlation among KAP components.

Methods An in-depth interview, GoogleTrend search, and Pantip.com search were conducted. The findings, together 
with data from a previously published systematic review and meta-analysis, were used to develop KAP survey ques-
tions which were distributed online. Spearman’s rank correlation coefficient and linear mixed model were used 
to investigate the correlation and association among KAP components.

Results The in-depth interview with pharmacists showed that sex and unwanted pregnancy are very sensitive topics 
in Thailand. Sex and EOC education should be provided by parents and healthcare professionals at a young age. This 
agreed with opinions from Thai internet users that sex literacy was generally low and sex education was not provided 
adequately. From the total of 421 survey responses, Thai pharmacists had average knowledge, poor attitude, and aver-
age practice related to EOCs (median score = 51.02%, 21.81%, and 60.0%, respectively). The correlations between KAP 
in pharmacists were weak (ρ = 0.107–0.525, p < 0.02). Pharmacists who rated themselves as having higher scores 
in knowledge and attitude also rated themselves higher in the practice score. However, the total scores describing 
the knowledge of or attitude toward EOCs were not associated with EOC practice scores.

Conclusions In Thai pharmacists, self-rating KAP scores overestimated total KAP scores. The correlation among KAP 
components was weak. EOC knowledge and attitudes should be promoted, although this may not improve EOC 
practice in Thai pharmacists.
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Introduction
Unintended pregnancies are a global burden in 
healthcare. The rate of unintended pregnancy, 
although in decline, is still high in developing coun-
tries [1, 2]. Emergency Oral Contraception (EOC) is 
one of the methods proposed for the prevention of 
unintended pregnancies [3, 4]. Unfortunately, women 
with unintended pregnancies usually do not use or are 
not aware of EOCs. Studies showed that inadequate 
knowledge of emergency contraceptives in users was 
associated with unplanned pregnancy [5–7]. Cultural 
beliefs, fear of side effects, lack of knowledge, and 
religion are also the reasons for refusing to use and 
provide EOCs [8].

The Knowledge, Attitudes, and Practices (KAP) the-
ory states that knowledge and attitude are important 
factors in changing behaviors or practices [9]. Pro-
viding correct information on EOCs should lead to 
improving attitudes, thus improving behaviors that are 
related to EOC acceptance. However, a weak correla-
tion between KAP has been criticized [10],  so having 
correct knowledge of EOCs might not lead to positive 
attitudes or EOC use. In EOC users, this might not be 
the case, since literature shows that providing EOC 
knowledge to EOC users improves EOC use [11]. How-
ever, such information in healthcare professionals does 
not exist. Therefore, KAP in healthcare professionals 
is important to understand the barriers to EOCs from 
the provider’s end. Pharmacists increasingly involve 
with EOCs, since levonorgestrel EOCs are provided 
to patients by pharmacists without the need for pre-
scriptions in several countries, e.g., Australia, Canada, 
China, Thailand, USA, and the UK [8]. Consequently, 
investigating KAP related to EOC in pharmacists is 
important for EOC promotion.

In Thailand, levonorgestrel EOCs are also available 
in pharmacies, although users can access the EOCs 
from hospitals or clinics. We assume that most of the 
EOCs are provided in pharmacies and users request 
EOCs directly from  community pharmacists, albeit 
this has never been confirmed. Information on KAP 
related to EOCs in Thai pharmacists is not available 
[8], although Thai people may stereotypically perceive 
that KAP in Thai pharmacists is poor. For example, in 
the short film, Patcha is Sexy, a pharmacist refused to 
provide EOC for a teenager and a pharmacist replaces 
EOCs with a look-alike drug in the series, You Are My 
Makeup Artist. In this study, we conducted a cross-
sectional online survey of Thai pharmacists to explore 
their baseline KAP. The correlation of KAP related to 
EOCs and factors that explained the KAP were also 
investigated.

Methods
This research consisted of three major parts. The first 
one was to collect the necessary information for the KAP 
survey construction. We conducted in-depth interviews, 
Google Trend searches, and Pantip.com searches to col-
lect the data in this phase. The second part was to design 
and evaluate KAP survey questions. To construct the 
KAP survey, we compared data from the first part with 
data from a previously published systematic review and 
meta-analysis [8]. These questions were then evaluated 
by experts. In the last phase, KAP cross-sectional survey 
was distributed to collect data on KAP related to EOCs 
and the correlation among KAP components.

Collecting data for survey construction: in‑depth interview
The protocol for the research was approved by Burapha 
University Institutional Review Board (IRB1-003/2565). 
This in-depth interview complied with the Consoli-
dated Criteria for Reporting Qualitative Research. The 
first author is a registered pharmacist with an assistant 
professorship and had published a few qualitative stud-
ies in peer review journals. He trained 3 year five female 
pharmacy students to be Research Assistants (RAs). No 
assumptions were assumed, and the RAs were not per-
sonally interested in the topic. Phenomenology was 
used in this study. The first author and his RAs designed 
semi-structured interview questions for pharmacists. 
The questions were also reviewed by two independent 
registered pharmacists. The interview questions were 
pilot-tested on five pharmacy students and modified 
accordingly (Additional file 1: Data 1).

The interview occurred from October 2021 to March 
2022. The participants were selected by convenience sam-
pling and approached face-to-face. The target number of 
enrollments was approximated at 25 [12] or when the 
theme was saturated. Currently registered pharmacists 
with active pharmacist licenses were included. The inter-
view was scheduled later online via GoogleMeet (Google 
LLC, USA) because of the coronavirus disease pandemic. 
Participants were free to select their interview place. No 
relationship between researchers and interviewees was 
established before the interview. However, participants 
knew that the interview was required for the graduation 
of the RAs. The RAs conducted and audio-recorded all 
interviews. Field notes were taken during the interview.

The RAs created transcripts from the interviews. The 
first author and the RAs read and discussed the transcript 
together. Comments on the transcript were generated in 
Microsoft Word 365 (Microsoft Corporation, USA). The 
comments were categorized and collected as themes 
by consensus. Themes were used to further improve 
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the interview questions until no new themes emerged. 
The transcript was not returned to the interviewees, so 
no feedback was obtained. The themes and illustrative 
quotes were translated into English by the first author.

Collecting data for survey construction: Google Trend 
searches
Words related to EOCs were searched in Google Trend 
(Google LLC, USA) from 2004 to February 2022. Search 
terms in Thai including emergency oral contraceptive, 
and morning-after pill were searched by limiting the 
location in Thailand, while search terms in English (emer-
gency contraception (pill), morning-after pill, levonorg-
estrel, Postinor, and ulipristal) were searched worldwide. 
Related queries retrieved from each search were com-
piled in Microsoft Excel 365 (Microsoft Corporation, 
USA). The list of queries was generated after redundancy 
was removed.

Collecting data for survey construction: Pantip.com 
searches
https:// pantip. com/ is the largest online Thai commu-
nity since 1997. The website, although it is not a search 
engine, has a function that allows searching for related 
topics on the webpage and its forum categories that are 
discussed. However, the maximum number of retrieved 
forums is 20,000 per search. We used a Thai search term 
for morning-after pills to search from inception to April 
1st, 2022. Questions and concerns related to EOCs were 
manually collected, transferred to Microsoft Excel 365, 
and categorized.

Survey question design and evaluation
The protocol for the research was approved by Burapha 
University Institutional Review Board (IRB1-085/2565). 
Data from the in-depth interview, Google Trend 
searches, Pantip.com searches, and a previously pub-
lished systematic review and meta-analysis [8] were 
used for the design of the KAP survey. We aimed to col-
lect data on the demographics, and EOC-related KAP 
of pharmacist participants. Knowledge questions were 
closed-ended with multiple-answer choices. Self-rating 
KAP; self-rating general attitudes (e.g., religiousness, 
openness to sex discussion); attitudes; and practice ques-
tions were answered as five-point Likert scales. The 
questions were reviewed and modified by all authors. To 
assess content validity, the survey questions were rated 
by five, a recommended number from the literature [9], 
non-author pharmacist experts using a five-point Likert 
scale, where 5 = highly relevant, 4 = relevant, 3 = neutral, 
2 = mostly not relevant, and 1 = totally not relevant. Then, 
the index of Item Objective Congruence (IOC) was cal-
culated for each question. In addition, the expert panels 

also checked and commented on the appropriateness 
of survey questions and their response options. After 
the modification according to the expert comments, the 
third author transformed the survey into Google Forms 
(Google LLC, USA.), which could be accessed only by 
the first and third authors. Google Forms was set to not 
include multiple submissions from the same individual. 
The survey was sent to 10 pharmacy students for their 
opinion on the comprehensibility of the questions and 
the feasibility of the online survey.

Data collection via KAP cross‑sectional survey
The number of registered pharmacists reported by the 
Thai Pharmacy Council on December 1st, 2021, was 
45,707. We use Open Epi online version 3.01 to calculate 
the sample size using its default setting and alpha of 0.05. 
With a 10%-excess number of participants, we aimed 
to collect data from 420 pharmacists. We included all 
pharmacists of any age with an active pharmacist license 
who were willing to answer the survey. The advertising 
material was posted in online communities of Thai phar-
macists, e.g., a Facebook page Pharmacafe with approxi-
mately 26,800 members, and groups of pharmacists in 
the Line application, to ensure that we reached the tar-
get samples. We recommended participants answer the 
survey questions online on their computers to reduce 
fatigue. This survey was reported according to A Consen-
sus-Based Checklist for Reporting of Survey Studies.

Data and statistical analysis
Data were exported and cleaned in an Excel worksheet. 
Missing data and non-response errors were assumed 
to be missing completely at random and were handled 
by exclusion. Imputation and adjustment for the non-
representativeness of the sample were not conducted. 
We defined total scores as a sum of correct answers 
from selected questions regarding knowledge, attitude, 
or practice, while self-rating scores were 5-scale Likert 
scores from where the participants rated themselves on 
their knowledge, attitude, or practice. Attitude and prac-
tice questions that were used for calculating the total atti-
tude and total practice scores were discussed and reached 
by consensus among authors.

Descriptive statistics were performed using Microsoft 
Excel 365. Inferential statistics were conducted using 
SPSS (IBM SPSS Statistics 28.0.0.0, IBM, USA). We 
planned a priori to see the correlation among KAP by 
calculating Spearman’s rank correlation coefficient. The 
coefficient of less than 0.4 and 0.7 were classified as weak 
and medium correlations, respectively [13]. Associations 
between EOC dispensing practice and 17 independent 
variables including demographics (age, degree, marital 
status, opinion on unintentional pregnancy, practicing 

https://pantip.com/
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duration, type of pharmacy practice, religions, self-rating 
judgment, self-rating religiousness, self-rating openness 
to sex discussion, and sex); a total score and self-rating 
KAP, were analyzed by the linear mixed model. The 
number of Subjects per Variable (SPV) in this study was 
approximately 24 (420/17) which was higher than 10, 
the recommended lowest SPV [14]. No adjustment for 
the non-representativeness of the sample and sensitivity 
analysis was conducted.

Results
Overall, 64, 26, 75, and 115 questions emerged from the 
in-depth interview, Google Trend searches, Pantip.com 
search, and the previously published systematic review 
and meta-analysis [8], respectively. After eliminating 
repeated questions, we obtained 57 knowledge-related 
questions and 103 attitude-related questions. The ques-
tions were evaluated by the experts with an IOC of > 0.7. 
The survey was sent to registered Thai pharmacists. 
Four-hundred and twenty-seven responses were obtained 
and used for descriptive and linear-regression statistical 
analysis.

Collecting data for survey construction: in‑depth interview
We included 17 pharmacists in the in-depth interview. 
Although we did not reach the planned sample size 
because of the heavy lockdown from the coronavirus dis-
ease, we reached theme saturation. All the pharmacists 
that we reached out to agree to participate in the inter-
view. All interviews were conducted online by all three 

RAs without the presence of other people. The median 
interview duration was 15  min (interquartile range 
5–15  min). No repeated interview was conducted. The 
median age of interviewees was 35 years, and the median 
practicing duration was 3  years. Most of the interview-
ees were female, Bachelor’s degree graduates, community 
pharmacists, and Buddhists (Table 1).

All themes are illustrated in Table 2. Briefly, Thai phar-
macists agreed that sex and unwanted pregnancy is still a 
very sensitive topic among patients and pharmacists. In 
addition, pharmacists agreed that sex and EOC education 
should be provided at a young age and families should be 
involved in providing the education. Some pharmacists 
perceived that using EOCs was an act of responsibility, 
while some still had negative attitudes toward EOC use. 
Some pharmacists expressed concern had their children 
used EOCs. Interestingly, inaccurate information on con-
traception and EOCs was found during the interview.

Collecting data for survey construction: Google Trend 
searches
We found 665 queries about levonorgestrel and ulipristal 
acetate EOCs in EOC users. After removing redundant 
queries, 221 EOC-related queries were categorized into 
34 topics and used in 26 survey questions (Tables 3, 4, 5).

Collecting data for survey construction: Pantip.com 
searches
We accessed the latest 2000 forums from November 
8th, 2020, to April 1st, 2022, and found 82 topics which 

Table 1 Demographics of pharmacists who participated in the qualitative part of this study

a Bachelor’s degrees include a Bachelor of Pharmacy and a Doctor of Pharmacy. A doctor’s degree refers to a Doctor of Philosophy

Age Sex Profession Highest  degreea Working 
duration (Years)

Religious

1 25 Female Community and hospital Bachelor’s 1 Buddhism

2 25 Female Community Bachelor’s 1 Islam

3 25 Female Community Bachelor’s 1 Buddhism

4 26 Female Medical representative Bachelor’s 2 Buddhism

5 26 Male Hospital Bachelor’s 1.75 Buddhism

6 27 Male Community Bachelor’s 3 Buddhism

7 26 Female Medical representative Bachelor’s 1.25 Buddhism

8 35 Female Community Bachelor’s 10 Buddhism

9 48 Female Community and education Master’s 23 Buddhism

10 53 Female Community Master’s 28 Buddhism

11 26 Male Community and education Bachelor’s 2 Buddhism

12 36 Female Community and education Doctor’s 13 Buddhism

13 37 Male Community and hospital Master’s 5 Buddhism

14 37 Female Regulation Doctor’s 3 Buddhism

15 38 Female Hospital Master’s 15 Buddhism

16 38 Male Community and education Doctor’s 8 Buddhism

17 40 Female Community Master’s 6 Buddhism
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Table 2 Theme emerged during the semi-structured in-depth interview

Category Theme Illustrative quote

Knowledge and attitudes toward sex Sex talk is still related to shyness (P8) People, mostly teenagers, are shy about sex. 
This is because of communication. We fail to let 
them know that having sex is normal. Sexu-
ally transmitted infection is also another reason 
for making people shy to talk about it

Sex should become normalized (P9) We cannot prohibit people from having sex. 
We have an environment that promotes people 
to have sex more than we ever had
(P10) Parents should accept that sex is normal 
in teenagers. Their kids have changed. The world 
has changed. Parents should invest more in sex 
education. Make them understand. Do not scold 
them

Knowledge and attitudes toward contraception There are false beliefs among pharmacists 
about contraception

(P8) Most of my patients do not know 
how to monitor their menstrual cycle, so they 
do not know or are not confident in using 
the fertility-awareness method. When I tell my 
patient that they do not need the EOCs, since they 
are in the “safe period”, they do not believe me. 
They risk taking EOCs instead of using the fertility-
awareness method

Unintentional pregnancy is taboo (P10) Males should also know about contracep-
tion, but they do not care. They should not let 
their girls frequently have morning-after pills, 
since the pills are bad. If the girls are pregnant, 
that is the males’ fault. Becoming pregnant 
not at the proper time can lead you to get 
expelled from school or work. This leads to exces-
sive guilt and depression like they committed 
hideous sin. Pregnant women with undesired 
pregnancies may commit suicide or abortion

Knowledge and attitude toward emergency 
oral contraceptives (EOCs)

There are false beliefs among pharmacists 
about EOCs

(P1) High hormone levels in the morning after pills 
can cause severe side effects, such as ovary cancer, 
or uterine cancer. This should be announced 
to the public
(P3) Levonorgestrel should not be used in over-
weight and obese people, since it lacks efficacy
(P4) If pharmacists gave EOCs to their patients 
without thinking, it could put their patients at risk 
for cancer
(P5) I do not like people who use EOCs frequently. 
It is stupid. It is unresponsible to themselves 
and their unborn child, since the efficacy of EOCs 
is reduced after two doses
(P9) Using EOCs every day decreases their efficacy. 
Are you ok if the efficacy of ECOs is tenfold lower 
than combined oral contraceptives (COCs)?

Knowledge of EOCs should be promoted (P1) People do not have education about sex 
like how we have, so it is our job to educate them. 
Google is full of knowledge and garbage. I think 
EOCs should be taught in schools
(P2) Sex education should be compulsory 
and provided to all Thai people. The content does 
not have to be in-depth but covers all the neces-
sities. The more the people know, the fewer 
the problems
(P6) I agree with having sex education 
since menarche
(P7) Sex education should be provided in high 
school. However, it is not provided in a lot 
of schools. It would be nice if the family teaches 
their kids about sex
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Table 2 (continued)

Category Theme Illustrative quote

Knowledge of the EOC mechanism of action 
affects whether pharmacists perceive EOCs 
as sinful

(P6) Using EOCs and sin? No, they are not related, 
even remotely. EOCs prevent fertilization 
and do not destroy lives. It is not the same as abor-
tion
(P8) EOCs cause unsuitable conditions 
for the eggs. I do not think it is sinful. It is sinful 
in some religions, maybe because the religions 
want to increase the human population

Attitudes toward EOCs are negative (P1) Only promiscuous people should have EOCs 
with them. Monogamous people do not need to
(P2) I would not allow my kid to use EOCs. 
It should not be used according to religion. 
However, I may have allowed it if she was raped 
or not ready
(P13) EOCs are not as dangerous as we use to think
(P14) In Thailand, attitudes toward EOCs are quite 
negative. Users are shy. Some pharmacists are 
not professionals. There is also a lot of misunder-
standing
(P16) Those who use EOCs are promiscuous. In 
case guys buy EOCs, their female partner might 
not be fully willing to have sex

EOCs are related to protection during sex (P2) EOCs may lead to unprotected sex
(P10) Using EOCs is already the protection (against 
pregnancy)

Factors affecting EOC use Access (P9) There are a lot of drug stores in the cities, 
so access is very easy. This is not the case in rural 
areas

Parents (P3) If my kids used EOCs, I might have not been 
that open-minded. I would feel bad. I would think 
why did they not use other methods?
(P8) What is the cause for not knowing EOCs? 
Parents. They should also teach their children. They 
should not see sex as a bad habit. They should 
not scold their kids but educate them
(P9) Parents do not want their children to use 
EOCs. I think parents are disappointed about their 
kids having sex more than about their kids 
using EOCs. The parents are afraid of unwanted 
pregnancy. Thai people are not that open-minded 
about this issue. Teenagers should take a long time 
to see each other before having sex

Partner (P6) The male partner has a lot of impact 
on whether a girl would use EOCs. The male 
partner may not want to use a condom or prefer 
to have unprotected sex. The female partner may 
not have a say in the way they have sex
(P10) The male partner does not want to use 
a condom. The female partner does not want 
to use COCs. Both are lazy
(P16) Some guys think that they are couples. Why 
do they need to use condoms? Using condoms 
means untrust or despisal for them. Some girls 
who are blindly in love agree not to use condoms 
and use EOCs instead
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were then used in 75 survey questions (Tables 3, 4, 5). 
In addition, text analysis allowed us to extract themes 
related to EOC knowledge and attitude in Thai inter-
net users. First, sex literacy was low and sex education 
was inadequate. As a result, the internet was a main 
source of sexual health information. Second, incorrect 
information and wrong understanding, e.g., the lim-
ited number of EOCs per lifetime, permanent harm 
from EOCs, coitus interruptus and fertility awareness 
method as effective contraception, and vaginal bleeding 
as an indicator for pregnancy, were prevalent.

Cross‑sectional KAP survey
The final cross-sectional survey included 186 questions 
and was classified into 5 sections. There were 10, 57, 103, 
and 16 questions for demographics, knowledge, attitudes, 
and practice, respectively (3, 4 and 5). All of them had 
an IOC > 0.7. From October 2022 to January 2023, we 
received 427 responses, but 421 responses were included 
after data cleaning. The demographics of the partici-
pating pharmacists are summarized in Table  6. Briefly, 
most of the participants were adults; female; gradu-
ated with B.Pharm. or Pharm.D.; community or hospital 

Table 2 (continued)

Category Theme Illustrative quote

Religion (P2) Islam prohibits sex in people who are not mar-
ried, even if they are in a serious relationship. 
Therefore, EOCs can be used only after medical 
consideration
(P3) Education makes people believe that EOCs 
should not be used. People think that sex is bad. 
The elderly say that using EOCs is sinful but I think 
that it is normal
(P4) Using EOCs does not concern religions. We are 
far from that point. Well, maybe except for a few 
religions though

Social norm (P4) Thai culture does not open to sex
(P9) The norm is very strict about sex. I 
once wanted to conduct a research project (about 
EOC use in teenagers), but it was not allowed 
by the ethics committee. We are not that open. I 
would be so glad if a high schooler come and buy 
EOCs from me. We cannot force them to abstain 
from sex. Sex education is a better option

Responsibility Using EOCs shows responsibility (P1) Parents should not scold their kids when they 
use EOCs, since nothing is wrong. It is good 
that they are responsible for what they have done. 
I am ok with high schoolers who buy EOCs. They 
are responsible for themselves
(P3) Do not want to be pregnant and do some-
thing about is already responsible
(P7) Taking EOCs is protecting oneself. It is better 
than letting a child be born without love and sup-
port
(P12) Using EOCs shows self-care but it would be 
better if condoms or COCs are used, since con-
doms and COCs show that the sex is planned

Pharmacists are responsible for providing EOC 
knowledge

(P1) It is our job to let them know that EOCs can-
not be used for abortion
(P4) EOCs should be sold by pharmacists. Sellers 
should know and give buyers the knowledge
(P11) If pharmacists take the patient history 
and think that they should not use EOCs, that is ok. 
But I have a very negative opinion of those who 
refuse to dispense EOCs for personal reasons. We 
have the responsibility. We are educated and obli-
gated to use our knowledge with our patients

Refusing EOC dispensing is not acceptable (P12) I think that pharmacists who refuse to dis-
pense EOCs must be very old and conservative. 
Such a pity

EOCs emergency oral contraceptives, COCs combined oral contraceptives
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Table 4 Survey questions for EOC attitude and their sources, the frequency of the attitudes, and possible scores

Do you agree with the following sentences? Source of question Frequency (n) Possible 
attitude 
scoresTotally disagree Disagree Neutral Agree Totally agree

People using condoms should also use EOCs –/–/P/S 134a 127 59 66 31 0

Sterile people should also use EOCs –/–/P/S 237a 107 46 23 6 0

People who have sex during menstruation should 
also use EOCs

–/–/P/S 130 134a 53 73 27 0

People who use combined oral contraceptives 
should also use EOCs

–/–/P/S 222a 126 30 31 9 0

People who ejaculate externally should also use 
EOCs

–/–/P/S 24 27 50 201a 117 0

People who use lactating amenorrhea method 
should also use EOCs

–/–/P/S 72 116a 101 111 19 0

It is dangerous for people using condoms to use 
EOCs

–/–/P/S 261a 99 37 20 1 0

It is dangerous for people who are sterile to use 
EOCs

–/–/P/S 226a 104 46 35 6 0

It is dangerous for those who have sex dur-
ing menstruation to use EOCs

–/–/P/S 178a 122 66 41 10 0

It is dangerous for people who use combined 
oral contraceptives to use EOCs

–/–/P/S 66 50 35 193a 74 0

It is dangerous for people who ejaculate exter-
nally to use EOCs

–/–/P/S 240a 109 45 17 7 0

It is dangerous for people who use lactating 
amenorrhea method to use EOCs

–/–/P/S 102 79 77 126a 34 0

EOCs do not require medical intervention, e.g., 
surgery

–/–/–/S 44 67 83 167a 56 0–4

EOCs are dangerous –/–/P/S 25 89 130 142a 30 − 4 to 0

EOCs are effective –/–/P/S 7 30 97 254a 25 0–4

EOCs are more effective than combined oral 
contraceptives

–/–/P/S 76 134a 71 115 21 0

EOC use is not complicated –/–/–/S 13 44 74 245a 40 0–4

EOC use is suitable for forgetful people –/–/P/S 100 124a 74 105 14 0–4

EOCs act quickly –/–/–/S 27 46 126 197a 19 0

EOCs ensure contraception –/–/P/S 55 162a 92 98 9 0

EOCs reduce unintentional pregnancy rates –/I/–/S 10 20 33 267a 88 0–4

EOCs reduce the abortion rate –/I/–/S 19 38 44 238a 75 0–4

EOCs encourage rape –/–/–/S 243a 106 29 28 10 − 4 to 0

EOCs are contraception alternatives –/–/–/S 43 81 57 176a 61 0–4

Education about EOCs should be started 
at the age of …

–/–/P/S 12 years (Q1, Q3 = 12.00, 13.75), n = 410 N/A

Pharmacists can refuse EOC dispensing based 
on their personal beliefs

–/–/–/S 215a 141 40 18 2 0

Pharmacists can refuse EOC dispensing based 
on medical reasons

–/–/–/S 13 11 12 150 232a 0

Promoting EOC access also promotes having sex –/I/–/– 194a 158 49 13 4 0–4

EOCs should be sold in universities –/–/–/S 82 91 70 126a 49 0–4

EOCs should be sold in high schools –/–/–/S 113 141a 85 55 22 0–4

All males of reproductive age should be edu-
cated on EOCs

–/I/–/S 8 11 26 150 223a 0–4

All women of reproductive age should be edu-
cated on EOCs

–/I/–/S 8 7 12 123 264a 0–4

Sex education should include EOCs –/I/–/S 10 4 14 138 249a 0–4

Pharmacy working hours affect EOC access –/–/P/S 24 29 83 168a 111 0

EOCs should be subsidized and accessed freely G/–/–/S 37 65 99 113a 101 0–4



Page 15 of 23Leelakanok et al. Journal of Pharmaceutical Policy and Practice           (2023) 16:97  

Table 4 (continued)

Do you agree with the following sentences? Source of question Frequency (n) Possible 
attitude 
scoresTotally disagree Disagree Neutral Agree Totally agree

The price of ECOs is already reasonable G/I/–/S 8 30 160a 154 65 0

How much that the price of EOCs should be (per 
coitus)?

G/I/–/S 50 Thai Baht (Q1, Q3 = 40, 60), n = 396 N/A

EOC users are worried –/–/P/S 5 19 67 251a 76 0

EOC users feel that other people see them 
negatively

–/I/–/S 22 52 128 172a 42 0

EOC users are shy –/I/P/S 22 41 113 190a 49 0

EOCs are in need –/–/–/S 19 88 130 140a 39 0

EOC users should never be judged –/–/–/S 7 21 51 181a 157 0–4

Women should be the sole person who decides 
if she wants to use EOCs

G/–/–/S 26 113a 96 109 73 0

Women should always have EOCs with them G/–/–/S 37 107 166a 77 29 0

There should be a minimum age requirement 
for EOC use

–/–/P/S 48 121a 101 111 34 − 4 to 0

People who seek information on EOCs are going 
to have sex

–/–/P/– 162a 131 70 43 10 − 4 to 0

EOC users should not be refused by pharmacists –/–/–/S 14 61 60 184a 97 0–4

People who do not reach the legal age are per-
ceived negatively by people when they use EOCs

–/–/–/–b 54 132a 87 127 17 0

People who reach the legal age are perceived 
negatively by pharmacists when they use EOCs

–/–/–/– 66 80 91 158a 21 0

People who do not reach the legal age are 
perceived negatively by pharmacists when they 
use EOCs

–/–/–/– 144a 125 98 46 5 0

EOC users do not know other contraceptive 
methods

–/I/–/– 44 145a 112 101 15 − 4 to 0

EOC users do not use other contraceptive 
methods

–/I/–/– 55 174a 112 63 12 − 4 to 0

EOC users do not use condoms –/I/P/S 53 81 80 150a 52 − 4 to 0

EOC users change partners frequently –/I/–/S 84 122 135a 54 22 − 4 to 0

EOC users have sex frequently –/I/–/S 68 129 144a 57 17 − 4 to 0

EOC users have sex when they are drunk –/I/P/S 46 76 136a 124 34 − 4 to 0

EOC users are not serious about their relation-
ships

–/I/–/– 63 101 153a 87 14 − 4 to 0

EOC users are at risk for sexually transmitted 
diseases

–/I/–/S 48 50 89 149a 82 − 4 to 0

EOCs do not like taking medication every day –/I/P/S 23 83 114 168a 28 0

EOC users take care of themselves –/I/P/S 43 105 135a 105 26 0–4

EOC users are sinful –/I/P/S 187a 118 99 10 1 − 4 to 0

EOC users are responsible –/I/P/S 16 28 140 168a 63 − 4 to 0

EOC users lack knowledge –/I/P/S 77 122 171a 34 12 − 4 to 0

EOC users do not plan –/I/P/S 43 97 167a 84 24 − 4 to 0

You will perceive EOC users negatively when they 
use EOCs for more than how many doses?

–/–/–/– 2 doses (Q1, Q3 = 0, 2), n = 399 N/A

Partners of EOC users should be able to make 
decisions for EOC users on whether they should 
use EOCs or not

–/–/–/– 61 111 101 131a 13 0

Partners of EOC users affect how EOC users 
decide to use EOCs

–/I/–/S 44 69 80 191a 32 0

Partners of EOC users should know about EOC 
efficacy

–/I/–/– 0 1 30 203a 183 0

Partners of EOC users should know about EOC 
safety

–/I/–/– 0 2 20 180 214a 0
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Table 4 (continued)

Do you agree with the following sentences? Source of question Frequency (n) Possible 
attitude 
scoresTotally disagree Disagree Neutral Agree Totally agree

Partners of EOC users who seek EOC knowledge 
love their partners

–/I/–/– 12 45 166a 129 61 0–4

Partners of EOC users who know EOCs are 
responsible for their partners

–/I/–/– 8 38 107 172a 90 0–4

Partners of EOC users who know EOCs are weird –/–/P/– 178a 137 75 18 8 − 4 to 0

If partners of EOC users ask their women to use 
EOCs, the partners are irresponsible

–/I/–/– 86 112 125a 67 26 − 4 to 0

If partners of EOC users ask their women to use 
EOCs, the partners are selfish

–/–/P/– 81 104 131a 71 27 − 4 to 0

Using EOCs is immoral –/I/–/S 223a 122 61 8 2 − 4 to 0

Religious effects on how pharmacists dispense 
EOCs

–/I/–/S 153a 117 86 58 3 0

Religious effects on if people use EOCs –/I/–/S 110 91 89 111a 14 0

Package inserts affect women’s decisions 
on using EOCs

–/–/–/S 5 26 110 214a 63 0

Television media affect women’s decisions 
on using EOCs

–/–/–/S 14 11 76 239a 76 0

Internet and social media affect women’s deci-
sions on using EOCs

–/–/–/S 4 5 34 203a 170 0

Partners affect women’s decisions on using EOCs –/–/–/S 4 11 75 253a 74 0

Parents affect women’s decisions on using EOCs –/–/–/S 5 26 107 212a 67 0

Friends affect women’s decisions on using EOCs –/–/–/S 3 7 58 230a 120 0

Physicians affect women’s decisions on using 
EOCs

–/–/–/S 4 5 59 220a 127 0

Pharmacists affect women’s decisions on using 
EOCs

–/–/–/S 2 4 49 228a 133 0

Society affects women’s decisions on using EOCs –/–/–/S 12 30 203a 148 21 0

Selling EOCs should be under the supervision 
of pharmacists

–/I/–/S 1 0 15 165 236a 0

EOCs should be prescribed –/I/–/S 103 156a 105 32 20 0

Dispensing EOCs should get pharmacist fees –/–/–/S 27 57 207a 84 43 0

Pharmacists should counsel EOC buyers –/–/–/– 2 2 25 128 260a 0

Pharmacists should counsel EOC users –/I/–/– 0 1 19 120 277a 0

Dispensing EOCs increases managerial burden –/–/–/S 37 93 204a 75 9 0

Dispensing EOCs takes a long time –/–/–/S 46 144 162a 53 10 0

Buying EOCs from pharmacists of the same sex 
can reduce shyness

–/–/–/S 12 29 98 208a 70 0

Buying EOCs requires privacy –/–/–/S 3 13 81 239a 80 0

Dispensing EOCs is the pharmacists’ responsibility –/–/–/S 3 5 50 228a 129 0

Dispensing EOCs increases pharmacists’ profes-
sionalism

–/I/–/S 2 11 171a 152 80 0–4

What are the advantages of using telepharmacy 
for EOC dispensing?

–/I/–/– Improve EOC access (349/421)
Increase convenience to EOC access (349/421)
Reduce the cost of transportation/logistics (310/421)

N/A

G Google Trend, I interviews from the qualitative part, P Pantip.com search, S the systematic review and meta-analysis, EOCs emergency oral contraceptive
a Mode
b –/–/–/– means that the question is added by either the authors or the experts
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pharmacists; in private section; Buddhists; and single. 
They were also averagely religious, open to sex discus-
sion, and low or moderately judgmental. More than 90% 
of them agree that unintentional pregnancy is a social 
problem (Table 7).

Pharmacists’ knowledge of EOCs
All participants were aware of EOCs and 48.69% of them 
reported good knowledge about EOCs (median knowl-
edge scores = 51.02%; Table  7). We found that, first, the 
total knowledge score was weakly correlated with the 
self-rating knowledge score and was not a predictor of 
the self-rating knowledge score. Second, both total and 
self-rating knowledge scores were weakly correlated 

with attitude and practice scores. However, the self-rat-
ing knowledge score was moderately associated with the 
self-rating practice score (ρ = 0.525, p < 0.001, Table  8). 
In addition, the total knowledge score and self-rating 
knowledge score could explain variances in the total 
attitude score and self-rating practice score but not the 
self-rating attitude score and total practice score. Third, 
graduating with a clinical pharmacy degree, and practic-
ing community or hospital pharmacy was associated with 
an increased total knowledge score while practicing com-
munity pharmacy, not being single, and being open to sex 
discussion was associated with an increased self-rating 
knowledge score (Table 8).

Table 5 Survey questions for practice during EOC dispensing and their sources, the frequency of the practice, and possible scores

EOCs emergency oral contraceptive
a Mode
b –/–/–/– means that the question is added by either the authors or the experts

Questions Source of question Answer Possible 
practice 
scores

On average, how many doses of EOCs that you dispense per month? –/–/–/–b 4 doses (Q1, Q3 = 0, 15), n = 373 N/A

What is the reason that you dispense EOCs? –/–/–/– Per prescription: 73/421 N/A

Per patient request: 335/421a

Dispense based on patient needs: 99/421

Have you ever refused to dispense EOCs for the following reason? –/–/–/– Never refuse to dispense EOCs: 181/421a N/A

Use EOCs, not for contraception: 68/421

Have contraindications: 155/421

Use too frequently: 119/421

Risk for sexually transmitted diseases: 16/421

Personal reasons: 2/421

You are going to refuse to dispense EOCs if the patients already use 
how many doses of ECOs already within this month?

–/–/–/– 4 doses (Q1, Q3 = 2, 4), n = 263 N/A

How often do you perform the following practices? Source of question Frequency (n) Possible 
practice 
scoresNever Rarely Some‑times Mostly Every‑times

Ask for the reason for using EOCs –/–/–/– 64 86 57 84 99a 0–4

Ask about the history of drug allergies –/–/–/– 9 21 27 65 269a 0–4

Explain how to use EOCs –/–/–/– 4 6 47 104 231a 0–4

Check for information on contraindications –/–/–/– 10 30 61 107 182a 0–4

Refuse to dispense EOCs because of contraindications –/–/–/– 60 46 35 83 165a 0–4

Refuse to dispense EOCs because of personal reasons –/–/–/– 150a 88 40 55 54 − 4–0

Recommend switching to combined oral contraception –/–/–/– 26 63 91 123a 87 0

Recommend concomitant condom use –/–/–/– 27 45 94 107 116a 0–4

Emphasis on taking EOCs on time –/–/–/– 8 8 42 108 223a 0–4

Recommend setting an alarm for the time to take EOCs –/–/–/– 32 34 73 103 146a 0–4

Alert, e.g., sending messages, to patients to take EOCs –/–/–/– 278a 26 37 24 24 0–4
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In this study, less than 50% of the pharmacists knew 
the correct answer for the tradename, maximum doses 
for continuous use, the window period for repeating 
doses after vomiting, efficacy reduction after frequent 
use, the effective period after a complete dose, terato-
genicity, relationship with abortifacient action, and drug 
interaction. In addition, less than 25% knew the correct 
answer for the mechanism of action, maximum doses per 
month, effectiveness after ovulation, the window period 
for side effects after a complete dose, serious side effects 
that required EOC cessation, and details in menstrual 
disturbances (Table 3). Moreover, the knowledge of EOC 
contraindications should be questioned since 62.94% and 

64.13% of the participants knew that breast cancer and 
severe hepatic impairment, respectively, was a contrain-
dication for levonorgestrel, while 66.50%, 46.32%, and 
25.65% of the participants misunderstood that thrombo-
embolism, ectopic pregnancy, and hypertension, respec-
tively, was the contraindication (Table 3).

Pharmacists’ attitude toward EOCs
Most of the participants (48.22%) reported a some-
what positive attitude toward EOCs (median attitude 
scores = 21.81%; Table 7). We found that, first, the total 
attitude score and self-rating attitude were weakly cor-
related (ρ = 0.307, p < 0.001) (Table  8). However, the 
total attitude score significantly explained the self-rat-
ing attitude score (p < 0.001), and vice versa (p < 0.001). 
Second, the total attitude score did not explain vari-
ances between the total practice score (p = 0.909) and 
self-rating practice score (p = 0.164), but the self-rat-
ing attitude score explained the total practice score 
(p = 0.013) and the self-rating practice score (p < 0.001; 
Table  8). Finally, practicing community or hospital 
pharmacy, being religious, and not being single were 
associated with a lower total attitude score, while being 
non-Buddhist was associated with a lower self-rating 
attitude score (Table 8).

Attitudes expressed by the participants were sum-
marized (Table  4). Pharmacists agreed that (1) EOCs 
should not be used with the lactational amenorrhea 
method and combined oral contraceptives because of 
safety concerns; (2) EOCs should be used when ejacu-
lation occurred; (3) EOCs were a fast-acting, effective, 
and dangerous contraception alternative; and (4) EOC 
knowledge should be promoted in anyone at puberty 
ages, confirming the themes found during the in-depth 
interview. Although pharmacists did not agree with 
EOC use restrictions based on age, they felt that sell-
ing EOCs in schools was not appropriate, while selling 
EOCs in universities was acceptable.

Data from both the in-depth interview and sur-
vey showed that, to pharmacists, using EOCs showed 
responsibility. They perceived that EOC users were 
shy and had negative feelings toward EOC use, which 
could be a barrier to EOC use. Most pharmacists did 
not feel that they were the barrier to EOC use or that 
EOCs should be prescription drugs. Pharmacists felt 
that dispensing EOCs was their responsibility, and sell-
ing EOCs should be under their supervision. Most of 
them did not approve of EOC refusal because of per-
sonal reasons. However, EOC refusal based on medical 
reasons was acceptable. This finding agreed with the 
qualitative study.

Table 6 Demographic data of survey participants

There are 2, 7, 1, 1, and 1 missing data in degree, occupation, practice, religion, 
and marital status, respectively

Demographics Data (n = 421)

Median age, years (Q1, Q3) 33, (27, 38)

Sex, n (%)

   Female 274 (65.08)

   Male 134 (31.83)

   Prefer not to answer 13 (3.09)

Degree, n (%)

   B.Pharm. or Pharm.D. in clinical pharmacy 244 (57.96)

   B.Pharm. or Pharm.D. in pharmaceutical sciences 175 (41.57)

   With higher education 158 (37.53)

Occupation, n (%)

   Government officer 129 (30.64)

   University staff 46 (10.93)

   Private section 141 (33.49)

   Entrepreneur 88 (20.90)

   In education 10 (2.38)

Practice, n (%)

   Community pharmacy 145 (34.44)

   Hospital pharmacy 143 (33.97)

   Other pharmaceutical practice 102 (24.23)

   Currently not practicing 30 (7.13)

Median practicing duration, years (Q1, Q3) 1 (4, 10)

Religion, n (%)

   No religion 18 (4.27)

   Buddhism 386 (91.69)

   Christ 11 (2.61)

   Islam 4 (0.95)

   Others 1 (0.24)

Marital status, n (%)

   Single 312

   Nonmarriage committed relationship 21

   Married 82

   Divorce 5
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From pharmacists’ viewpoints, package inserts, 
media, partners, parents, friends, and healthcare pro-
fessionals affected the decision-making of EOC users. 
Pharmacists felt that responsible male partners would 
have active roles in obtaining knowledge and making 
the decision on EOC use. Eighty-five percent (356/417) 
of the pharmacists reported that religion did not affect 
their decision on EOC dispensing. Less than 3% of Thai 
pharmacists perceived using EOCs as immoral or sin-
ful. However, some of them felt that religion did affect 
whether patients used EOCs or not. Although phar-
macists’ attitudes toward EOC use and promiscuity or 
other sex behaviors were neutral, they perceived that 
EOC use increased the risk of sexually transmitted 
diseases.

Pharmacists’ practice on EOCs
Most of the participants (56.77%) reported that they 
had good pharmacy practice during EOC dispens-
ing (median practice scores = 60%; Table  7). We found 
that, first, the correlation between the total practice 
score and self-rating practice score was significant but 
very weak (ρ = 0.148, p = 0.003). The total practice score 
did not explain the variances of the self-rating prac-
tice score and vice versa. Second, practicing community 
pharmacy was associated with decreased total practice 
score, while being more open to sex discussion and not 
seeing unwanted pregnancy as problems were associ-
ated with an increased total practice score. In addition, 
being younger, being non-Buddhist, defining oneself as 
religious, and viewing unwanted pregnancy as problems 
were associated with an increased self-rating practice 
score (Table 8).

Table 7 Descriptive statistics for knowledge, attitude, and 
practice regarding levonorgestrel emergency oral contraceptive

Demographics Data 
(n = 421)

Awareness, n (%) 421 (100.00)

Knowledge

   Possible score (min, max) (0, 49)

   Median knowledge score (q1, q3) 25 (21, 28)

   Median knowledge score adjusted as a percentage 
(q1, q3)

51.02 (42.86, 
57.14)

Self-rating knowledge, n (%)

   No knowledge 0 (0.00)

   Some knowledge 25 (5.94)

   Average knowledge 153 (36.34)

   Good knowledge 205 (48.69)

   Better knowledge 36 (8.55)

Attitude

   Possible score (min, max) (− 84, 104)

   Median attitude score (q1, q3) 41 (29, 55)

   Median attitude score adjusted as a percentage (q1, 
q3)

21.81 (15.42, 
29.25)

Self-rating attitude, n (%)

   Negative attitude 1 (0.24)

   Somewhat negative attitude 27 (6.41)

   Neutral attitude 112 (26.60)

   Somewhat positive attitude 203 (48.22)

   Positive attitude 78 (18.53)

Practice

   Possible score (min, max) (-4, 36)

   Median practice score (q1, q3) 24 (0, 36)

   Median practice score adjusted as a percentage (q1, 
q3)

60.00 (0.00, 
100.00)

Self-rating practice, n (%)

   Unacceptable practice 0 (0.00)

   Somewhat unacceptable practice 3 (0.71)

   Acceptable practice 52 (12.35)

   Good practice 239 (56.77)

   Best practice 126 (29.93)

Religiousness, n (%)

   Not at all 49 (11.64)

   Barely 35 (8.31)

   Somewhat 237 (56.29)

   Mostly 88 (20.90)

   Absolutely 12 (2.85)

Sex openness, n (%)

   Not at all 0 (0.00)

   Barely 19 (4.51)

   Somewhat 91 (21.62)

   Mostly 221 (52.49)

   Absolutely 90 (21.38)

Judgmental personality, n (%)

   Not at all 72 (17.10)

Table 7 (continued)

Demographics Data 
(n = 421)

   Barely 156 (37.05)

   Somewhat 144 (34.20)

   Mostly 45 (10.69)

   Absolutely 1 (0.24)

Unintentional pregnancy is a social problem, n (%)

   Disagree 5 (1.19)

   Somewhat disagree 7 (1.66)

   Neutral 16 (3.80)

   Somewhat agree 205 (48.69)

   Agree 188 (44.66)

There are 2, 1, and 3 missing data in self-rating knowledge, self-rating practice, 
and judgmental personality, respectively

q quartile, min minimum, max maximum
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Table 8 Generalized mixed model for the knowledge, attitude, and practice 

Correlation between knowledge, attitude, and practice

Variables Self‑rating knowledge Self‑rating attitude Self‑rating practice

Self-rating knowledge ρ = 1.000 (p = N/A)
n = 419

ρ = 0.251 (p < 0.001)*
n = 419

ρ = 0.525 (p < 0.001)*
n = 418

Knowledge ρ = 0.295 (p < 0.001)*
n = 419

ρ = 0.122 (p = 0.012)*
n = 421

ρ = 0.306 (p < 0.001)*
n = 420

Self-rating attitude ρ = 0.251 (p < 0.001)*
n = 419

ρ = 1.000 (p = N/A)*
n = 421

ρ = 0.312 (p < 0.001)*
n = 420

Attitude ρ = 0.175 (p < 0.001)*
n = 419

ρ = 0.307 (p < 0.001)*
n = 421

ρ = 0.107 (p = 0.028)*
n = 420

Self-rating practice ρ = 0.525 (p < 0.001)*
n = 418

ρ = 0.312 (p < 0.001)*
n = 420

ρ = 1.000 (p = N/A)*
n = 420

Practice ρ = 0.120 (p = 0.018)*
n = 390

ρ = 0.202 (p < 0.001)*
n = 392

ρ = 0.148 (p = 0.003)*
n = 392

Multivariable analysis of the total score of knowledge, attitude, and  practicea

Variables Total knowledge score Total attitude score Total practice score

Sex B = 0.947 ± 0.536 (p = 0.078) B =− 1.747 ± 1.818 (p = 0.337) B = 0.617 ± 0.700 (p = 0.378)

Age B =− 0.019 ± 0.061 (p = 0.751) B =− 0.328 ± 0.205 (p = 0.109) B =  − 0.111 ± 0.079 (p = 0.160)

Degree B = 1.770 ± 0.573 (p = 0.002)* B =− 2.655 ± 1.958 (p = 0.175) B =− 0.869 ± 0.754 (p = 0.249)

Setting B1 = 3.676 ± 0.729 (p < 0.001)*
B2 = 2.415 ± 0.762 (p = 0.002)*

B1 =− 8.080 ± 2.510 (p = 0.001)*
B2 =− 6.968 ± 2.586 (p = 0.007)*

B1 =− 2.734 ± 0.969 (p < 0.005)*
B2 = 0.188 ± 1.005 (p = 0.852)

Practice duration B = 0.075 ± 0.070 (p = 0.281) B =− 0.014 ± 0.236 (p = 0.952) B = 0.008 ± 0.091 (p = 0.929)

Religion B = 0.384 ± 0.922 (p = 0.677) B = 0.907 ± 3.115 (p = 0.771) B =− 0.331 ± 1.199 (p = 0.796)

Religiousness B = 0.164 ± 0.283 (p = 0.563) B =− 3.145 ± 0.941 (p = 0.001)* B =− 0.210 ± 0.368 (p = 0.567)

Marital status B =− 0.511 ± 0.649 (p = 0.431) B = 4.538 ± 2.181 (p = 0.037)* B = 0.526 ± 0.844 (p = 0.533)

Openness B = 0.690 ± 0.362 (p = 0.057) B = 2.020 ± 1.225 (p = 0.099) B = 1.212 ± 0.469 (p = 0.010)*

Judgmental B =− 0.150 ± 0.284 (p = 0.599) B =− 0.401 ± 0.961 (p = 0.677) B = 0.037 ± 0.370 (p = 0.920)

Unwanted pregnancy B = 0.207 ± 0.361 (p = 0.566) B = 1.450 ± 1.218 (p = 0.234) B =− 1.091 ± 0.466 (p = 0.019)*

Self-rating knowledge B = 0.168 ± 0.428 (p = 0.695) B = 2.962 ± 1.439 (p = 0.040)* B = 0.509 ± 0.556 (p = 0.360)

Knowledge N/A B = 0.703 ± 0.176 (p < 0.001)* B = 0.097 ± 0.069 (p = 0.159)

Self-rating attitude B = − 0.504 ± 0.344 (p = 0.142) B = 5.701 ± 1.124 (p < 0.001)* B = 1.108 ± 0.444 (p = 0.013)*

Attitude B = 0.062 ± 0.015 (p < 0.001)* N/A B = 0.002 ± 0.020 (p = 0.909)

Self-rating practice B = 1.444 ± 0.499 (p = 0.004)* B =− 2.367 ± 1.700 (p = 0.164) B = 0.747 ± 0.655 (p = 0.254)

Practice B = 0.057 ± 0.041 (p = 0.159) B = 0.016 ± 0.138 (p = 0.909) N/A

Multivariable analysis of the self‑rating of knowledge, attitude, and practice  scoreb

Variables Self‑rating knowledge score Self‑rating attitude score Self‑rating practice score

Sex B =− 0.056 ± 0.067 (p = 0.400) B =− 0.051 ± 0.083 (p = 0.538) B = 0.076 ± 0.057 (p = 0.179)

Age B =− 0.004 ± 0.007 (p = 0.554) B =− 0.005 ± 0.009 (p = 0.631) B = − 0.016 ± 0.006 (p = 0.014)*

Degree B = 0.059 ± 0.072 (p = 0.415) B = 0.097 ± 0.089 (p = 0.277) B = − 0.040 ± 0.061 (p = 0.510)

Setting B1 = 0.270 ± 0.092 (p = 0.004)*
B2 = 0.007 ± 0.096 (p = 0.941)

B1 = 0.094 ± 0.116 (p = 0.418)
B2 = 0.073 ± 0.119 (p = 0.543)

B1 = − 0.003 ± 0.079 (p = 0.967)
B2 = 0.043 ± 0.081 (p = 0.597)

Practice duration B = 0.007 ± 0.008 (p = 0.430) B = 0.006 ± 0.011 (p = 0.593) B = 0.006 ± 0.007 (p = 0.427)

Religion B =− 0.181 ± 0.114 (p = 0.112) B =− 0.325 ± 0.141 (p = 0.021)* B = 0.219 ± 0.097 (p = 0.023)*

Religiousness B =− 0.031 ± 0.035 (p = 0.383) B = 0.072 ± 0.043 (p = 0.098) B = 0.105 ± 0.029 (p < 0.001)*

Marital status B =− 0.186 ± 0.080 (p < 0.001)* B = 0.191 ± 0.100 (p = 0.055) B = − 0.124 ± 0.068 (p = 0.069)

Openness B = 0.053 ± 0.045 (p = 0.020)* B = 0.090 ± 0.056 (p = 0.109) B = − 0.020 ± 0.038 (p = 0.611)

Judgmental B = − 0.042 ± 0.035 (p = 0.228) B = − 0.022 ± 0.044 (p = 0.621) B = − 0.039 ± 0.030 (p = 0.197)

Unwanted pregnancy B =− 0.061 ± 0.045 (p = 0.175) B = 0.065 ± 0.056 (p = 0.241) B = 0.120 ± 0.038 (p = 0.001)*

Self-rating knowledge N/A B = 0.067 ± 0.066 (p = 0.309) B = 0.369 ± 0.041 (p < 0.001)*

Knowledge B = 0.003 ± 0.007 (p = 0.695) B = − 0.012 ± 0.008 (p = 0.142) B = 0.016 ± 0.005 (p = 0.004)*
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More than 80% of pharmacists reported that they 
dispensed EOCs, because their patients requested the 
EOCs. Approximately 40% of them reported that they 
never refuse to dispense EOCs. The major reason for 
EOC refusal is contraindications. In addition, 60% of 
them reported they would not have dispensed EOCs 
for the patients had the patients already used 3 mg lev-
onorgestrel EOCs within that month. Pharmacists had 
very diverse practices of asking for the reason for EOC 
requests, ranging from never asking to always asking. 
Half of the participants would recommend switching 
EOCs to combine oral contraceptives and recommend 
concomitant condom use. Pharmacists frequently 
emphasized to their patients to take EOCs on time or 
suggested their patients set an alarm. Sending reminder 
messages was rarely practiced (Table 5).

Discussion
In Thailand, levonorgestrel EOCs can be sold by phar-
macists without prescriptions since 1997 (the Order 
of Ministry of Public Health 1037/2543). Contracep-
tion is also listed as one of the core competencies for 
Thai pharmacists since 2002 [15]. The long experiences 
with EOCs and compulsory education on contracep-
tion may lead to the 100% EOC awareness found in this 
study, which was higher than what was reported in a 
meta-analysis [8]. However, this did not change the fact 
that EOCs are still misunderstood and misperceived by 
pharmacists, as supported by findings from the inter-
view and the survey. The knowledge scores were not 
as high as reported in the previous study [8], as we 
expected, since we asked pharmacists highly detailed 
oriented real-world questions from EOC users. In addi-
tion, most of the participants reported a neutral or 
positive attitude toward EOCs. In this study, refusing to 

dispense EOCs because of nonmedical reasons was per-
ceived as “unacceptable”. However, pharmacists impre-
cisely identified thromboembolism, ectopic pregnancy, 
and hypertension as levonorgestrel contraindications. 
Misunderstanding the contraindications of EOC can 
potentially pose a barrier to EOC access.

We found that the self-rating KAP scores were higher 
than the total KAP scores. In addition, using total 
scores or self-rating scores led to different conclusions 
on the relationship between KAP. For example, the total 
practice score could not be predicted by either the total 
knowledge score or the total attitude score, but the self-
rating practice score could be predicted by self-rating 
knowledge and self-rating attitude. Several other KAP 
surveys used a summation of correct answers among 
knowledge, attitude, and practices [16–18], and a 
guideline to conduct a KAP survey also recommends 
using the total score [9]. We used both approaches and 
found that how pharmacists perceive their knowledge 
and attitude toward EOCs affected how they perceive 
their practice, but the knowledge and attitude did not 
affect their practice.

Several variables affect the total scores of KAP. First, 
pharmacists who practiced in pharmacies and hospi-
tals had a higher total knowledge score than those who 
practiced in other settings (e.g., manufacturing plants 
or regulatory offices). A degree in clinical pharmacy is 
also associated with higher knowledge scores, agreeing 
to a study in Nepal [19]. Second, even though religion 
may have affected self-rating attitude or practice scores, 
it did not affect total KAP scores. This agrees with a 
study on Christian pharmacy students which also found 
that religion did not affect the attitude toward EOCs 
[20]. Third, the year of practice, which was found to 
be associated with dispensing practice [21], did not 

Table 8 (continued)

Multivariable analysis of the self‑rating of knowledge, attitude, and practice  scoreb

Variables Self‑rating knowledge score Self‑rating attitude score Self‑rating practice score

Self-rating attitude B = 0.044 ± 0.043 (p = 0.309) N/A B = 0.151 ± 0.035 (p < 0.001)*

Attitude B = 0.004 ± 0.002 (p = 0.040)* B = 0.012 ± 0.003 (p < 0.001)* B = − 0.002 ± 0.002 (p = 0.164)

Self-rating practice B = 0.513 ± 0.056 (p < 0.001)* B = 0.324 ± 0.076 (p < 0.001)* N/A

Practice B = 0.005 ± 0.005 (p = 0.360) B = 0.016 ± 0.006 (p = 0.013)* B = 0.005 ± 0.004 (p = 0.254)
a The dependent variables were total scores of knowledge or attitude or practice. Independent variables were sex (female, male), age (years), degree (clinical 
pharmacy, others), setting  (community1,  hospital2, others), practice duration (years), religion (Buddhist, others), marital status (single, others), self-rating religiousness, 
self-rating openness to sex discussion, self-rating judgmental personality, self-rating attitude toward unwanted pregnancy, self-rating scores of knowledge, attitude, 
and practice
b The dependent variables were self-rating scores of knowledge or attitude or practice. Independent variables were sex (female, male), age (years), degree (clinical 
pharmacy, others), setting  (community1,  hospital2, others), practice duration (years), religion (Buddhist, others), marital status (single, others), self-rating religiousness, 
self-rating openness to sex discussion, self-rating judgmental personality, self-rating attitude toward unwanted pregnancy, total scores of knowledge, attitude, and 
practice

ρ: Spearman’s correlation coefficient; *p < 0.05
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explain the practice in our study. This might be because 
all registered pharmacists in Thailand must participate 
in annual Continuing Pharmacy Education (CPE).

The major limitation of this study was that the survey 
was very long. Other limitations due to the cross-sec-
tional nature of this survey were that, first, this survey 
might not accurately reflect temporal variation in phar-
macists’ KAP. Second, recall bias may occur with some 
questions that require recollection of the data retrospec-
tively. Third, using online surveys can lead to the selec-
tion of younger pharmacists who are more compatible 
with using the internet. Despite these, our study has 
several implications. We have several positive feedbacks 
suggesting that distributing the survey answers (Table 3) 
can help correct EOC misunderstandings and can be 
helpful in pharmacy education and training. For other 
applications, we provide preliminary evidence that the 
relationship between KAP yielded from the total scores 
and self-rating scores can disagree. In addition, even 
when the EOC can be accessed without prescription, 
the awareness reaches 100%, and the self-reported atti-
tude toward EOCs among pharmacists is positive, myths 
that prevent EOC access, especially those regarding 
contraindications, can be prevalent. This highlights the 
importance of providing updated knowledge relevant to 
EOC among Thai pharmacists through a variety of chan-
nels including CPE. For further application of this study, 
since education and economics affected EOC awareness 
[8], this study should represent Buddhist countries with 
middle levels of income and education, where EOCs can 
be accessed without prescriptions.

Conclusions
Most of the access to EOCs in Thailand is derived from 
patient requests to pharmacists. Therefore, Thai phar-
macists play important roles in the care and promotion 
of EOC use. We found discrepancies between self-rating 
KAP scores and total KAP scores. Pharmacists rated 
their KAP scores higher than their actual KAP scores. 
The correlation among KAP components was weak. Self-
rating scores showed that knowledge and attitudes were 
associated with the practice, but the total scores showed 
that the knowledge of or attitude toward EOCs was not 
associated with EOC practice. EOC knowledge and atti-
tudes should be promoted to prevent refusal of EOC dis-
pensing but this may not improve EOC practice.
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