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Abstract

Background: During the novel coronavirus (COVID-19) pandemic, reports of adolescent pain and worsening of
the menstrual cycle increased with increasing stress levels. Objective: Analysis of determinant factors that
influence the ability to self-medication for menstrual pain, including socio-demography and medical history, to
determine the effect of stress levels on the menstrual cycle of adolescent women during the COVID-19 pandemic.
Methods: The method is descriptive observational, through a cross-sectional study on adolescent females in
Indonesia was conducted in October-November 2020. Data collection through a simple survey method using a
self-medication online questionnaire survey and the Kessler psychological distress scale (KPDS) by consecutive
sampling technique. About 258 women agreed to participate in the study. The results are presented in the form of
frequency and percentage (%), and the determinants are analyzed using y*-test and binary logistic regression
models. Result: About 78.3% of respondents had stress during the pandemic COVID-19 with primary
dysmenorrhea (70.2%), and 58.9% of respondents had low self-medication for managing primary dysmenorrhea.
The predictors of self-medication understanding were the mother's education level and history of menstrual pain
(p-value = 0.045; 0.005). In addition, respondents' stress levels during the COVID-19 pandemic affected their
menstrual cycles (OR=5.110; 95% ClI: 1.767-14.782, p-value=0.003). Conclusion: The role of pharmacists in the
community and mothers as pioneers of family health is vital in increasing the understanding and implementation
of the practice of self-medication for primary dysmenorrhea. This role needs to manage the stress of adolescent
women. It can affect the reduction in the menstrual cycle, especially during the COVID-19 pandemic.
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INTRODUCTION

In Indonesia, the Novel Coronavirus-19 (COVID-
19) infection has occurred since March 2, 2020, and is
currently regarded as a global threat (Nugraha et al.,
2020). This condition leaves an impact on many things,
one of which is secondary health problems in women.
Stress as a result of the pandemic causes various issues
such as decreased movement in activities, online
learning, layoffs, family financial problems, and
isolation due to the COVID-19 infection. These become
challenges for millions of women of childbearing age.
Pandemic stress can disrupt physiological processes
related to fertility, such as the menstrual cycle and
genital tract health (Aolymat, 2021). The pandemic
worsens the quality of social relationships, causes the
lack of social support and knowledge related to the
health impacts of psychological conditions such as
loneliness, and worsens mental and physical health
problems (Cohut, 2021). Menstruation is a normal
physiological state important in the life cycle and is an
integral part of women’s health (Thiyagarajan et al.,
2020). It indicates the reproductive system's maturity,
which can affect most women's physical, mental, and
social health (Critchley et al., 2020).

The problem that commonly occurs in almost 50%-
80% of women is excessive menstrual pain or
dysmenorrhea. The condition of dysmenorrhea is
different from that of premenstrual syndrome (PMS),
and it can be categorized into two types: primary and
secondary (Arafa et al., 2018). Secondary dysmenorrhea
is caused by an identifiable pathological condition such
as intrauterine devices, endometriosis, inflammation of
the pelvis, or the presence of ovarian cysts. Meanwhile,
primary dysmenorrhea is associated with no pelvic or
hormonal health problems, and this type is most
commonly found in adolescent girls (Miller,1988). The
occurrence of dysmenorrhea can be followed by
menstrual bleeding and abnormal menstrual cycles. This
condition can be associated with pandemic stress which
affects menstrual patterns (Demir et al., 2021; Phelan et
al., 2021; Ozimek et al., 2022). The adrenal gland will
release the cortisol hormone to control the resulting
stress response. It will suppress the production of
reproductive hormones from the ovaries (Thau et al.,
2021). Menstrual pattern changes include abnormal
menstrual periods, heavy menstrual flow, abnormal
cycles, absence of menstruation for several months, and
increased pain during menstruation (Ansong et al.,
2019).
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These studies linked stress levels during COVID-19
to the menstrual cycle. Research conducted by Ozimek
(2022) shows the implications of the COVID-19
pandemic on the menstrual cycle. This happened due to
the low mental health outcome in women, which
interferes with res the women's reproductive function
and increases stress conditions (Ozimek et al., 2022).
This research seems consistent with that of Demir et al.
(2021), who argue that during the COVID-19 pandemic,
there was an increase in anxiety and stress levels due to
the COVID-19 outbreak, which affected the menstrual
cycle characteristics. The other influencing factors are
the variance of late sleeping time (Dhawan & Hernole,
2020), lifestyle changes, and increased stress during
lockdown that lead to the abnormal menstrual cycle
(Bruinvels et al., 2021; Takmaz et al., 2021). Research
by Nguyen et al. (2021) shows that the COVID-19
pandemic does not cause changes in women’s menstrual
cycle and ovulation. However, some women experience
abnormalities during the pandemic. This condition is
influenced by education level and occupation, where the
respondents in this study were mostly well educated
(high school — bachelor's degree), had parents (mother)
aged 30 years and had a job (not a housewife) (Nguyen
et al., 2021). Thus, age, education, maturity, and work
will affect women’s psychological condition during the
COVID-19 pandemic. In addition, research by
Nareswari et al. (2021) showed no significant
relationship between stress levels during the Covid-19
pandemic and changes in the menstrual cycle
(Nareswari et al., 2021).

Menstruation problems significantly negatively
impact the socioeconomic burden, one of which is health
services (United Nations, 2020). This is due to the fear
of contracting COVID-19, the high cost of therapy, and
inadequate literacy about self-medication, all of which
will worsen the health situation. Self-medication
through the prudent, autonomous, and reasonable use of
herbal and chemical treatments and the appropriate
selection of medicines are feasible solutions to these
problems. Self-medication is an individual effort to
overcome the disease symptoms without consulting a
doctor or asking for a doctor's prescription for treatment
(Bennadi, 2014). The rational use of medicines is
needed by every woman when dealing with pain or
discomfort due to menstruation. Before the COVID-19
outbreak, the prevalence of acute-moderate menstrual
pain in women diagnosed with primary dysmenorrhea
occurred in approximately three-quarters of all young
women under 25 worldwide (Armour, Parry, Manohar,
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et al., 2019). Menstrual pain can be accompanied by
cramps, back and thigh pain, headaches, diarrhoea,
nausea, and vomiting (Hennegan et al., 2019). This
condition will encourage women to find a medicine that
provides quick healing regardless of the side effects.

Non-pharmacological strategies such as consuming
traditional herbs and controlling physical or
psychological activities through meditation and yoga
can be used as an alternative to self-medication before
deciding to take analgesics as pain relievers (Armour,
Parry, Al-Dabbas, et al., 2019). However, these
strategies are still rarely applied by adolescent females
(De Sanctis et al., 2020; Parra-Fernandez et al., 2020).
Most prefer to consume instant drinks claimed to have
pain relief or even take over-the-counter (OTC)
analgesics, such as ibuprofen and or acetaminophen,
regardless of the recommended dose and side effects
(Matyas et al., 2015). The rational behaviour of self-
medication is also determined by education, health
workers, parents' role and social support. This
collaboration will reduce the barriers that cause
inaccuracies in drug selection and factors that trigger
menstrual problems, such as good stress management,
especially during this pandemic (Rifati & Sudiarti,
2020).

The low understanding of adolescent women
toward self-medication as an effective self-care strategy
will impact poor pain management. As a result, this
study aims to identify the prevalence and factors that
influence pandemic stress and its relationship to the
changes in menstrual patterns. This study serves as the
basis for promotive and preventive measures conducted
by health workers, one of which is a pharmacist because
it is part of the initial screening and assessment factors
that can affect menstrual patterns and health problems.
A possible effort that can be carried out in
pharmaceutical education for adolescent females based
on the causative factors so that the quality of life related
to women’s health during the COVID-19 pandemic will
be well controlled.

METHODS
Research Design

A cross-sectional online survey of adolescent
females aged 15 to 21 in Indonesia was conducted in
October-November 2020 using a consecutive sampling
technique. The inclusion criteria in this study were
adolescent females aged 15-21 years, menstruated, with
no comorbidities such as cardiovascular disease,
haematology, acute kidney failure, end-stage renal
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disease, and cancer. The exclusion criteria were those
who did not answer all questions in the online survey.
The online questionnaire had undergone expert
judgment evaluation and had been given informed
consent.

The total population of adolescent females in
Indonesia in 2019 was 10.816.900 (Badan Pusat
Statistik, 2020). The sample size was calculated based
on the population frequency to maintain statistical
power for the statistical tests used in the data analysis.
The number of samples was determined based on the
overall population with a 95% confidence interval,
obtaining a minimum sample size of 255 with the
OpenEpi  Version 3 application, an open-source
calculator. The population size (for the finite population
correction factor) (N) was 10.816.900, and the
percentage (%) frequency of the hypothesized outcome
factor in the population was (p): 21% +/- 5, with the
confidence interval as +/- 5% of 100 (absolute +/- %)
(d), and the design effect (for the DEFF cluster survey)
was one so that a minimum sample size of 255 was
obtained with a 95% confidence interval. Until the end
of the study, 258 participants who258 participants were
willing to participate in the survey through online
informed consent.

Data collection method

The data was collected through online surveys from
October-November 2020. Privacy and anonymity of
survey responses were ensured for all participants.
Invitations were announced on the social media used by
the researchers to be spread based on the study's
inclusion criteria. Participants were also able to invite
other friends to participate in the study. The research
survey was completed using a Google form linked to the
participant's email to prevent duplication. Approval and
search instructions are available on the Google Form’s
home page.

The instruments employed in this study were a
questionnaire on sociodemographic characteristics (age,
gender, level of education, parents' occupation, location,
and parents’ income), a health assessment questionnaire,
a self-medication questionnaire in overcoming
menstrual ~ pain  pharmacologically and non-
pharmacologically, and Kessler Psychological Distress
Scale (KPDS) to determine the stress level. This
questionnaire had undergone validity and reliability
measurement (Table S1). Based on Cronbach's Alpha
measurement, the KPDS questionnaire has a reliability
value of a >0.8 (Tran et al., 2019). A questionnaire on
the self-medication practice for primary dysmenorrhea
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(Table S2) had passed the expert judgment by doctors,
pharmacists, and psychologists. Furthermore, validation
and reliability tests were conducted on 30 junior and
senior high school students who were not involved as
participants in the study. The Cronbach's Alpha analysis
results found that all items were declared reliable with
a >0.060. Data obtained directly from the participants,
including the sociodemographic  characteristics,
COVID-19’s impact on the family economy, health
assessment (history of illness, history of dysmenorrhea,
menstrual pain based on a visualizable scale with online
emoticon, duration, and menstrual cycle), questionnaire
of self-medication to treat menstrual pain both
pharmacologically and non-pharmacologically, and a
stress level questionnaire based on KPDS during this
COVID-19 pandemic. The procedure employed in this
study is presented in Figure 1.
Statistical analysis

The respondent's socio-democratic characteristics
and basic health assessment were analyzed using
descriptive statistics and were presented in tabular form
with variable frequency and percentage (%). Chi-square
test as a univariate analysis was used to determine the
effect between the independent and dependent variables
(stress level, menstrual cycle, and the self-medication
ability for menstrual pain), and a p-value <0.050 was
obtained, indicating that the result was statistically
significant. In addition, it was also utilized to detect the
candidate’s variables for the binary logistic regression
test on self-medication (p-value <0.250). For
multivariate analysis, binary logistic regression and
categorical data on an ordinal/nominal scale were used.
It can assess the determining variables of self-
medication for menstrual discomfort. If the p-value is
less than 0.050, it is considered statistically significant.
Research ethics

Ethical approval for this study was obtained from
the Ethics Committee of Alma Ata University (approval
number KE/AA/VI11/10251/EC/2020). The flowchart
describing the research procedure can be seen
in Figure 1.

RESULTS AND DISCUSSION
Assessment  of adolescent women’s  socio-
demography and health during the COVID-19
pandemic

COVID-19 has an impact on adolescents’ health
quality and stress levels (Ozimek et al., 2022). For some
women, this condition affects their menstrual cycle.
Prolonged periods of stress in women can suppress the
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HPA axis, which may affect follicle-stimulating and
luteinizing hormones (FSH and LH). This condition
affects females’ reproductive health during the
pandemic (Sharp et al., 2021; Edelman et al., 2022). In
addition to hormonal factors, sociodemographic
characteristics such as age, parental occupations,
educational levels, and income can affect stressful
conditions during the COVID-19 pandemic. Research
by Caycho-Rodriguez et al. (2021) shows that the
COVID-19 pandemic significantly and positively
predicted anxiety and depressive symptoms influenced
by sociodemographic factors (Caycho-Rodriguez et al.,
2021). Therefore, this study descriptively analyzed the
prevalence and relationship between stress levels and
menstrual cycles according to sociodemographic
characteristics.

The assessment results of the sociodemographic
characteristics and health history in this study are shown
in Table 1. Most respondents had a mean age (A+SD) of
15.53+0.63 and belonged to the young adult category
(17.14+0.43). The fathers’ employment status in this
study was divided into permanent and temporary
workers. The difference lies in the income generated
each month. As for the mothers’ social status, almost
half of them were homemakers. The respondents'
parents' education level was mostly higher respondents
parents' education level was mostly higher in diplomas
and bachelor’s degrees. Parents' education and work are
crucial for children's health, especially in the transition
period to adapt to new habits during the COVID-19
pandemic. Based on the occupation and educational
background, 45% of the total sample was affected by
economic recession during this pandemic. This study
shows that not all sociodemographic characteristics and
health history assessments affect the respondents' stress
analysis and menstrual cycles during the COVID-19
pandemic (Table 1).

Genital and reproductive health in adolescence is
regarded as necessary. Sociodemographic
characteristics and health history can influence both.
They can also affect adolescent female hormones
psychologically and/or physically. The bivariate
analysis showed that the respondents’ stress levels
influenced menstrual duration. The pandemic stress may
bring about this condition in women during adolescence.
This stress level was experienced by 78.30% of
respondents based on the KPDS questionnaire result.
Although there is no high risk of death in teenagers
compared to adults and geriatrics, they risk experiencing
a high-stress level. This condition corroborates with the
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result obtained from this study, where most of the
respondents experienced pandemic stress. Changes in
their daily activities during the pandemic leave an
impact both psychologically and physiologically
(Fitzsimmons, 2019; Thibaut & van Wijngaarden-
Cremers, 2020). These results are in line with the first
non-representative research from China, India, Brazil,
the United States, Spain, Italy, and Germany, showing
that teenagers during this pandemic tend to have
negative mental health (Ravens-Sieberer et al., 2021).
This condition affects the respondents’ menstrual
duration with an odds ratio (OR) value of 95% CI 1,250
(1.122-1.393). This means that people with pandemic
stress have a 1.25-times risk of experiencing irregular
menstrual periods compared to those without pandemic

stress. Furthermore, problems related to menstrual
duration are linked to changes in the menstrual cycle
(Rafique & Al-Sheikh, 2018; Edelman et al., 2022).
Respondents with irregular menstrual periods had an
average menstrual duration of 28.00+4.91 days, while
the average cycle and duration for normal menstruation
was 26.00+4.51 days with an OR value of 95% CI 3.071
(1,570-6,010). These results indicate that individuals
with irregular menstrual duration have a 3.07 times
greater risk of experiencing problems related to the
menstrual cycle than those with normal menstrual
duration. This shows that stress levels may affect
menstrual cycles during the COVID-19 pandemic, with
[OR] =5.110; 95% CI 1.767-14.782, p-value=0.003).

Literature study and case of the impact of the COVID- 19 pandemic on the incidence
of pandemic stress, dysmenorrhea, and abnormal menstrual cyeles in adolescent
fertility

~

The total population of adolescent females, age 1519 years in Indonesia in 2019 is
10,816,900

~

Sample size is based on the proportion of the target
population with =95%, a minimum of 255 samples (n)

Respondents in
this study were
(n)F=258

Inclusion eriteria: female
with 15-21 vears,
menstruating. no comorbid
chronic disease, and

cooperative

Simple random sampling was used to recruit respondents
with an online survey

.

Socio-demographic
characteristics and
health assessment

v

Assessment of pain
level, duration, and
menstrual cycle

\/

Stress level (KPDS)
and self-medication
for menstrual pain

Figure 1. Research procedure
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Table 1. Prevalence of stress levels and menstrual cycle based on sociodemographic characteristics
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and health of respondents

160

Stress analysis -

Socio- Menstrual Cycle

demographic T_oztgilg based o_r125K8essIer p- (n=258) ) p-
& health (n—o ) (n=258) z value x value
characteristics n (%) No Yes Normal  Abnormal

n (%) n (%) n (%) n (%)

Age (years)

15-17 173(67.1) 35(62.5) 138(68.3) 0.672 0.413 132(67.0) 41(67.2) 0.001 0.975
18-21 85(32.9) 21(18.3) 64(66.6) 65(33.0) 20(32.8)
Father's job
description

Permanent 132(51.2) 27(48.2) 105(52.0) 0.249 0.618 98(49.7) 34(55.7) 0.669 0.413
Temporary 126(48.8) 29(51.8) 97(48.0) 99(50.3)  27(44.3)
Mother’s job
description

Workers’ 127(49.2) 33(58.9) 94(46.5) 2.695 0.101 100(50.8) 27(44.3) 0.787 0.375
Housewives’ 131(50.8) 23(41.1) 108(53.5) 97(49.2)  34(55.7)
Father's
education

Primary and 18(7.0) 4(7.1) 14(6.9) 0.003 0.959 13(6.6) 5(8.2) 0.183 0.669
secondary 240(93.0) 52(92.9) 188(93.1) 184(93.4) 56(91.8)

Higher
Mother's
education

Basic 53(20.5) 12(21.4) 41(20.3) 0.034 0.853 158(80.2) 47(77.0) 0.284 0.594
Higher 205(79.5) 44(78.6) 161(79.7) 39(19.8)  14(23.0)
Economic

impact

Yes 116(45.0) 30(53.6) 86(42.6) 2.143 0.143 89(45.2) 27(44.3) 0.016  0.900
No 142(55.0) 26(46.4) 116(57.4) 108(54.8) 34(55.7)

Menstruation
duration

Normal 211(81.8) 53(94.6) 158(78.2) 7.939 0.005* 170(86.3) 41(67.2) 11.383 0.001*
Abnormal 47(18.2) 3(5.4) 44(21.8) 27(13.7)  20(32.8)

Menarche

<13 year 208(80.6) 7(43.8) 54(87.1) 14.020 0.001* 44(77.2) 17(81.0) 0.127 0.721
>13 year 50(19.4)  9(56.3) 8(12.9) 13(22.8)  4(19.0)

n= number of samples in the study; y>=value Pearson Chi-Square; *p-value<0.050 a significant relationship between

variables in demographics and health with stress and or the menstrual cycle

The number of
respondents (n=258)
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Figure 2. Primary dysmenorrhea prevalence and stress levels based on Kessler (KPDS questionnaire)
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Figure 3. Primary dysmenorrhea self-medication ability during the COVID-19 pandemic

Problems in the menstrual pattern are associated
with the level of stress during the COVID-19 pandemic
(Edelman et al., 2022). Most respondents (80.6%) had a
regular menstrual duration during the pandemic with
menarche that occurs at the age of 13. The age of
menarche suggests the early age of women experiencing
menstruation. This study relates to the pandemic stress
experienced by the participants. Statistically, it shows
the relationship between the two variables with OR
95%CI power value of 1.881 (1.127-3.140). Adolescent
females who experience menarche at a relatively young
age have e 1.88 times greater risk of having poor stress
management characterized by an increased stress level
compared to that of general age. Commonly, women
experience menarche at 10-16 years old, and some start
at 14-17 years old (middle adolescence).

The prevalence of primary dysmenorrhea and stress
levels during the COVID-19 pandemic

From the results of this study, the prevalence of
primary dysmenorrhea is shown in Figure 2. It reveals
that based on the measurement of stress levels using the
KPDS questionnaire, primary dysmenorrhea occurred in
respondents who experienced stress. A total of 143
(55.40%) respondents experienced primary
dysmenorrhea with increased stress levels during the
COVID-19 pandemic.

Problems in the menstrual cycle can be caused by
psychological stress. The pandemic stress that occurred
in most respondents affected their menstrual patterns,
such as the menstrual cycle and primary dysmenorrhea.
The indirect effects came from stress, anxiety,
malnutrition, and physical activity, which affect
reproductive health and menstrual patterns (McNamara
et al., 2020). The menstrual cycle is controlled by the
hypothalamus-pituitary-ovarian complex’s brain centre,
which has a positive and negative feedback mechanism.
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This complex is influenced by the stress conditions
experienced by the respondents.

In addition, adequate energy plays a role in the
availability of gonadotropin-releasing hormone (GnRH)
secretion in the hypothalamus. It will alter the release of
luteinizing hormone (LH) and follicle-stimulating
hormone (FSH) from the pituitary. It reduces estrogen
and progesterone levels (Mikhael et al., 2019). Some
hormonal disorders can influence the menstrual cycle,
duration, and primary dysmenorrhea. Menstrual cycles
last 25-30 days in most women (Ferin, 2008). In this
study, 61 respondents (23.60%) had menstrual cycles
over 30 days. Since the outbreak of the COVID-19
pandemic, menstrual changes have been shown to occur
in most women, including duration, frequency,
regularity of the cycle, the volume of bleeding, and
dysmenorrhea (Yamakoshi, 2020; Aolymat et al., 2022).
It is associated with COVID-19 or factors related to
psychological stress and changes in healthy behaviours
(Sharp et al.,, 2021b). The level of anxiety and
psychological stress may affect a woman's menstrual
cycle (Phelan et al., 2021; Jawad et al., 2021). Specific
stressors that affect stressful conditions for adolescents
during the COVID-19 pandemic are difficulties in
accessing health services, changes in the family
economy caused by the pandemic, distance learning and
parental work (Al Dhaheri et al., 2021). In addition,
stress not only occurs due to the pandemic but also due
to parenting patterns, parents' occupation and economy,
relationship status, nutritional status, and environmental
conditions (Bae et al., 2018; Haeriyah et al., 2019;
Yilmaz et al., 2021).

Stress level, menorrhagia, and menstrual pain are
related to each other (Yamamoto et al., 2009), while the
menarche and premenstrual symptoms are significant
determinants of primary dysmenorrhea (p-value=0.012)
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(Singh et al., 2015). These results are in line with this
study. Menstrual cramps experienced by the
respondents underwent an increase in pandemic
pressure. Research conducted by Grandi et al. (2012) at
the University of Modena and Reggio Emilia in April
2010 found that 55.2% of 500 women would consider
the need for self-medication to treat the cause of
menstrual pain (p-value<0.001) (Grandi et al., 2012).
Although menstrual history becomes the determinant
that affects the ability to conduct self-medication
practice for menstrual pain, the participant's proper self-
medication is generally low. Chen et al. (2019) stated
that 34.8% of 2555 women knew how to self-medicate,
15.6% of whom used modern medicine with synthetic
drugs, and only 8.60% were able to self-medicate for
menstrual pain through the use of traditional herbs.
Individuals with greater pain severity were more likely
to attempt self-medication (OR = 7.01; 95% CI 4.50-
10.91), used complementary therapies (OR = 2.64; 95%
Cl 1.70-4.10) ,and sought advice from a health
professional (OR =5.93; 95% CI 3.80 to 9.24) (Chen et
al., 2019).

The prevalence of understanding primary
dysmenorrhea and self-medication during the
COVID-19 pandemic

The prevalence of adolescent females related to the
understanding of self-medication ability by using over-
the-counter and non-pharmacological drugs using
herbal plants for treating dysmenorrhea is relatively low
(Figure 3). Respondents' self-medication efforts need to
collaborate  with  pharmacists, parents, social
environment, and other health professionals who
provide education on rational self-medication. In this
case, individuals will take responsibility for their health
and well-being, including maintaining their physical and
mental health (Esfandiari et al., 2018; Rutter, 2015).

A cut-off point was used to determine, categorize or
continuously dichotomize the ability level to self-
medicate primary dysmenorrhea (Table S2). The cut-off
point was based on the distribution of the total score of
the questionnaire. The scores' distribution based on the
data's normality was analyzed to define two cut-off
points (Oliveira et al., 2015). The Kolmogorov-Smirnov
test was used to analyze the normality of the data, and
the result indicates that the data were not normally
distributed. Therefore, two cut-off points were made
based on the median. The median value of the
questionnaire score (Table S2) was 75. If the score =
75, it means that the level of knowledge is high, and if
the score is < 75, then the level of self-medication
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understanding is low. The result showed that most of the
respondents (57.4%) had a relatively low level of self-
medication (Figure 3). This prevalence mainly occurred
in middle adolescence, with as many as 104 (60.1%)
respondents. While in young adulthood, there were as
many as 44 (51.8%) respondents with a low level of
ability and 41 (48.2%) respondents with good skills in
self-medication for primary dysmenorrhea.

In addition to the self-medication ability to treat
menstrual pain caused by primary dysmenorrhea, this
study showed that most respondents (57.4%) used non-
steroidal anti-inflammatory drugs (NSAIDs) such as
mefenamic acid and ibuprofen. Furthermore, the non-
pharmacological therapy applied was relaxation with
aromatherapy oil and massage to relieve dysmenorrhea
pain. The low level of self-medication requires
education, especially by pharmacists. However, parents
also play a pivotal role. Mothers are pioneers in family
health (Parra-Fernandez et al., 2020). This is shown by
the correlation between a mother's education and the
respondent’s self-medication ability in this study.
Determinants Factors of Self-Medication to Treat
Menstrual Pain during the COVID-19 Pandemic

This research examines the correlation between all
variables (Table 3), including sociodemographic and
health assessment results on the respondent's self-
medication practice in primary dysmenorrhea. The main
influencing  factors were analyzed, and the
sociodemographic characteristics and health history of
the respondents or their parents were found (Table 3).
Based on the correlation analysis, several variables had
a moderate to weak correlation with understanding self-
medication. An analysis of multiple ordinal logistic
models and backward conditional elimination
techniques were used to figure out those determining
factors.

The binary logistic regression was employed to
examine whether physical activity, medical history, and
sociodemographic characteristics helped to explain self-
medication to treat menstrual pain in 258 samples. The
finding is presented in Table 3. It also describes the
coefficients, Wald test values, p-values, odds ratios, and
95% confidence intervals for odds ratios. When all
explanatory variables were treated as continuous
variables, such as physical activity, medical history, and
sociodemographic characteristics, it was discovered that
two of them were statistically significant at the 0.05
level of significance (Table 3). This study aims to
evaluate the null hypothesis of the logistic regression
model of physical activity, medical history, and
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sociodemographic characteristics, as well as to evaluate
the alternate hypothesis of the logistic regression model
with all explanatory factors using the Likelihood Ratio
(LR) test. If -2 log(A) > yq,1—a 2 or p-value < «, the
null hypothesis is rejected. The LR statistic value in this
study was 348,464 and p=0,014 (p0,050), indicating that
physical activity, medical history, and
sociodemographic factors included in the model are
important. As a result, the model included all
explanatory variables. The Wald test was used to
compare two hypotheses to determine individual
regression slope coefficients (HO: Br = Ovs H1: Br #
0) (Astari & Kismiantini, 2019). The Wald values were
obtained by dividing the slope coefficients by their
standard error (S.E not shown). If the null hypothesis is
true, the Wald value for a large sample has an
approximate standard normal distribution. Meanwhile,
the null hypothesis is rejected if the Wald value is
greater than the critical standard normal value or if the
p-value is less than the significance threshold. For
example, Table 3 shows that the coefficient for a
mother’s education and family history of dysmenorrhea
are 0.045 and 0.005, and the Wald values 4. are 025 and
8.006, respectively. Given the other explanatory factors
in the model, the relevant p-value for this test is 0.050.
There is substantial evidence that the mother’s education
and family history of dysmenorrhea is crucial to be
included in the model. These findings corroborate with
the study conducted by Lee et al. (2017), who argues
that there are factors influencing the irrational use of
drugs among adolescents, one of which is to overcome
menstrual  pain.  Irrational self-medication can
potentially cause adverse drug reactions (ADR) and

worsen health conditions. In 2016, 6,226 adolescents in
Taiwan reported that the most frequently reported self-
medication drugs included non-steroidal anti-
inflammatory drugs or analgesics, with a prevalence rate
of 31.1%. Several studies have found that over-the-
counter (OTC) use is linked to adverse drug reactions
that result in death. These hazards include the use of
high doses, prolonged duration of drug use, drug
interactions, polypharmacy, drug misuse, and adverse
drug reactions (ADR). The most common effect is
moderate to chronic gastrointestinal disorders (Lee et
al., 2017).

The effect size on the dependent variable is
indicated by the exponential value (EXP (B)) or odds
ratio (OR). The mother's education had an OR of 0.531,
meaning that mothers who do not complete nine years
of compulsory education will have a 0.286-times lower
risk of self-medication ability level compared to those
with higher education (high school, diploma, bachelor’s
degree). The value of the beta coefficient () was 0.634.
This shows a positive relationship between a mother's
education and the respondent’s ability to self-medicate
for primary dysmenorrhea. The higher the mother’s
educational level, the better the ability of adolescent
women to self-medicate. The history of dysmenorrhea
had an OR of 2.201, meaning that respondents with a
previous history of dysmenorrhea will have a higher
level of knowledge or 2.201 times in the ability to self-
medicate. The beta coefficient (B) result was 0.789,
meaning the beta coefficient (f) was positive. The
history of dysmenorrhea has a positive relationship with
the understanding of self-medication. Based on the
coefficient value, the regression equation model was
formed as follows:

exp(—0.101 + 0.634 Mother’ s education + 0.789 History of dysmenorrhea)

Linear equaton =

exp(—0.101 — 0.634 Mother’ s education + 0.789 History of dysmenorrhea)

Table 3. Determinant factors of ability primary dysmenorrhea self-medication in logistic regression analysis (multiple
ordinal logistics model) during the COVID-19 pandemic

Beta . 95%ClI
Predictor factor coefficient Wald p-value Odads Ratio Minimum Maximum

B) test (OR)
Father's job description 0.125 0.213 0.644 1.133 0.668 1.921
Mother's job description -0.781 1.001 0.317 1.313 0.770 2.237
Economic impact -0.185 0.496 0.481 0.831 0.496 1.392
Father's education 0.246 0.837 0.360 1.278 0.755 2.164
Age of respondents - 0.400 1.998 0.157 0.671 0.385 1.167
Mother's education 0.634 4.025 0.045* 0.531 0.286 0.985
Family history of 0.789 8.006 0.005* 2.201 1.274 3.803
dysmenorrhea

*Significantly partial effect on the level of self-medication ability of menstrual pain with p-value<0.050
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According to the linear equation above, if the
respondent’s mother has a high educational value of ‘1’
and a history of dysmenorrhea of ‘1°, it is predicted that
the respondent can provide education by health
professionals and parents have a high sensitivity to the
lifestyle of teenagers, especially during the COVID-19
pandemic. Stress management is necessary for both
physical and mental health. The results of this study can
be used as a basis to support and provide education on
behavior modification, lifestyle, and the selection of
drugs as a means for conducting self-medication wisely
and appropriately.

CONCLUSION

This study's results indicate that most respondents
with primary dysmenorrhea experienced moderate until
high stress based on the Kessler Psychological Distress
Scale (KPDS) questionnaire that was evaluated during
the COVID-19 pandemic. The determinant factors that
influence stress level are the age of menarche and the
length of menstruation in adolescents. The predictors
that influence it are the history of dysmenorrhea and the
educational level of the mother's educational level. Most
respondents have a poor understanding of managing
primary dysmenorrhea by self-medicating.
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