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During menstruation, prostaglandins induce uterine contractions,
which contribute to the thickening of the endometrial mucosa and
the constriction of blood vessels. Elevated levels of prostaglandins
may influence C-Reactive Protein (CRP) levels, a marker that
increases in response to inflammation or infection as part of the
body's immune response. This study aimed to examine CRP levels
in female students during menstruation. A descriptive research
design was employed to assess CRP levels in menstruating female
students. The sample consisted of blood serum collected from 30
students at Madrasah Aliyah Pondok Pesantren Pembangunan
Ushuluddin in Singkawang City. The results showed that among the
participants, 5 students aged 16 and 1 student aged 15 exhibited
positive CRP levels. Regarding the duration of menstruation,
positive CRP levels were detected in 4 students on the first day, 1
student on the second day, and 1 student on the third day. Overall,
20% of the students showed positive CRP levels, while 80% had
negative CRP levels. The conclusion indicates that a subset of
menstruating female students exhibited elevated CRP levels,
particularly during the early days of menstruation. This suggests that
menstruation, likely through prostaglandin-induced inflammation,
may be associated with an increase in CRP levels in some
individuals.
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1. INTRODUCTION

One in every six people in the world is a teenager. In Indonesia, the number of
adolescents and young people is growing rapidly. Between 2000 and the present, the
population in the age group of 15-24 years increased from 21 million to 43 million, which
is a rise from 18% to 21% of the total population. According to the World Health
Organization (WHO), adolescence is defined as the age range between 10 and 19 years
(World Health Organization, 2018). Adolescence is a transitional period between
childhood and adulthood, encompassing biological, psychological, and social changes. In
most societies and cultures, adolescence typically begins between the ages of 11 and 13
and ends around 18 to 22 years of age. This phase is marked by rapid growth, commonly
referred to as puberty (Marlia, 2020).

Solehati et al., (2018) states that menstruation is a physiological event for females
who have reached adolescence, during which their reproductive hormones begin to
function. Menarche is the first menstruation, typically occurring between the ages of 10
and 16, or in the early adolescent phase during puberty, before entering the reproductive
years. Menstruation is a process of desquamation, where the endometrium (the inner
lining of the uterus) sheds and passes through the vagina along with the release of blood
(Pemiliana, 2018). Menstruation is triggered by a sudden decrease in progesterone and
estrogen levels at the end of the ovarian cycle. During the menstrual phase,
prostaglandins cause uterine muscles to contract, which leads to the thickening of the
endometrial mucosa and the constriction of blood vessels.

One of the factors that can affect menstruation is stress. Stress is a physical and
psychological response to demands that can cause tension and disrupt the balance of
daily activities. Under stress, the HPA (Hypothalamic Pituitary Adrenal) axis is activated,
leading the hypothalamus to release CRH (Corticotropic Releasing Hormone), which
stimulates the anterior pituitary gland to secrete ACTH (Adrenocorticotropic Hormone).
This hormone triggers the adrenal cortex to release cortisol. The secretion of cortisol
suppresses the release of GhRH (gonadotropin-releasing hormone) in the hypothalamus,
which in turn affects the secretion of LH (luteinizing hormone). This disturbance impacts
the production of estrogen and progesterone, ultimately affecting the menstrual cycle
(Abbara et al., 2019).

The menstrual cycle is a recurring event from the start of one menstruation period
to the end of the next. Lama menstruasi antara 3 sampai 5 hari, namun biasanya
menstruasi bisa terjadi antara 7 hari (Lubis et al., 2022). Data from the 2018 Basic Health
Research (Riset Kesehatan Dasar) indicates that 68% of Indonesian women aged 10 to
59 experience a regular menstrual cycle, while 13.7% report having menstrual cycle
disorders that are irregular over the past year (Zahra et al., 2023). The normal menstrual
cycle can be divided into two main phases: the ovarian cycle and the endometrial cycle.
The ovarian cycle is further divided into the follicular phase, ovulation, and the luteal
phase. Simultaneously, the endometrial cycle is divided into the menstrual phase,
proliferative phase, and secretory phase (Faizi, & Kazmi, 2017).

In the early follicular phase of the menstrual cycle, there may be misinterpretation in
assessing cardiovascular risk. It has been stated that CRP levels in the early follicular
phase are significantly higher compared to CRP levels in the luteal phase during the same
cycle (Gursoy et al., 2015). CRP values are significantly higher in the early follicular phase
than in the luteal phase. Regarding inflammation markers in dysmenorrhea and therapy
options, it is reported that CRP levels are highest during menstruation, decrease during
the follicular phase, are lowest around the estimated time of ovulation, and then increase
during the luteal phase (Barcikowska et al., 2020). The impact of the menstrual cycle on
C-Reactive Protein (CRP) concentrations states that CRP levels are observed to vary in
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response to different phases of the menstrual cycle. CRP concentrations tend to be
highest during the follicular phase and decrease significantly during the luteal phase. The
menstrual cycle may fluctuate each month, leading to menstrual irregularities. Various
disorders can occur during, before, or after menstruation, including premenstrual
syndrome, dysmenorrhea, menstruation, hypermenorrhea, and others (Vasishta et al.,
2017).

Dysmenorrhea is the most common menstrual disorder (Al Mamun et al., 2020).
Dysmenorrhea, or menstrual pain, is characterized by sharp pain in the lower abdomen
and thighs, which occurs due to an imbalance of the hormone progesterone in the blood,
leading to the onset of pain. A study on the difference in hs-CRP levels according to body
mass index and the severity of Premenstrual Syndrome (PMS) in adolescents aged 18-
24 years found that lower levels of hs-CRP were observed in those with mild PMS
compared to those with moderate PMS. This was attributed to the increased levels of
estrogen in respondents with moderate PMS, which triggers the production of pro-
inflammatory cytokines, supported by the increase in prostaglandins. In this condition, the
activation of inflammatory cytokines contributes to the elevation of hs-CRP levels in the
liver, acting as a marker of pain, which is a key condition of premenstrual syndrome
(Nugrahmi, Serudiji, & Almurdi, 2018).

A study involving healthy women found a positive correlation between CRP levels
and the severity of menstrual symptoms, with mood changes and pain being the most
strongly correlated. In a study on female students with dysmenorrhea at the Medical
Laboratory Technology Department of Poltekkes Kemenkes Palembang, it was found that
2 students with mild dysmenorrhea had a 20% positive CRP result, 11 students with
moderate dysmenorrhea had a 47.8% positive CRP result, and 3 students with severe
dysmenorrhea had a 42.9% positive CRP result. The study concluded that students with
mild dysmenorrhea exhibited lower CRP values compared to those with moderate and
severe dysmenorrhea (Syafitri, 2022). Typically, the pain felt in the lower abdomen occurs
on the first and second days of menstruation (Amalia, 2017).

According to the World Health Organization (WHO), dysmenorrhea affects 8-81% of
young women, with a prevalence of 45-97% in Europe and 54.89% in Indonesia. Among
these women, 15% report that their daily activities are disrupted (Mandasari, 2021). In
Indonesia, 64.25% of women aged 14-19 experience menstrual pain, with 54.89% having
primary dysmenorrhea and 9.36% secondary dysmenorrhea. Menstrual pain leads to 14%
of adolescents missing school activities. If not managed, dysmenorrhea can negatively
impact mental and physical health, causing anxiety, depression, and severe cramps
(Realita et al., 2022).

Many Islamic boarding schools (pondok pesantren) not only focus on religious
studies but also provide formal education, which adds to the busy schedules of the
students (santri) (Dhofier, 2017). While at the pesantren, students are required to manage
their lives according to the established rules, including organizing their worship activities,
eating habits, rest periods, sleep, and study time, and they are expected to handle their
own responsibilities as best as possible. Students live in dormitories with teachers, clerics,
and senior students (Rahmawati, 2015). Madrasah Aliyah Pondok Pesantren
Pembangunan Ushuluddin in Singkawang City is an accredited A-level Madrasah Aliyah.
According to the school's profile data, the study hours for students outside the dormitory
run from 06:50 to 15:00 WIB, while for those staying in the dormitory, the schedule extends
until 21:00 or 22:00. The tight schedules of the students are related to factors that can
cause menstrual disorders. Sandayanti et al. (2019) suggest that psychological factors,
such as stress, can cause dysmenorrhea. Stress can disrupt the endocrine system,
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leading to irregular menstruation and menstrual pain. Therefore, the researcher chose
Madrasah Aliyah Pondok Pesantren Pembangunan Ushuluddin as the research location.

Nehring, Goyal, & Patel (2023) explain that CRP (C-reactive protein) is an acute-
phase reactant protein primarily induced by the action of IL-6 on the gene responsible for
CRP transcription during the acute phase of inflammation/infection. Haliza et al. (2022)
state that CRP is an acute-phase protein produced by the liver (hepatocytes), with normal
levels ranging from 0.3 to 1.7 mg/l. An increase in CRP levels in the blood serum indicates
uncontrolled infection. CRP levels typically rise due to infection or inflammation as part of
the body’s immune response. Lubis et al. (2022) mention that adolescent girls are
susceptible to reproductive tract infections (RTIs). The aim of this study is to describe the
levels of C-reactive protein (CRP) in female students who menstruate.

. METHOD

The research design used in this study is a descriptive research design aimed at
describing CRP levels in female students who menstruate. The population of this study
consists of 181 female students from 10th and 11th grades at Madrasah Aliyah Pondok
Pesantren Pembangunan Ushuluddin in Singkawang City. The sample size for this study
is 22 participants, selected using purposive sampling technique. This research was
conducted from October 2023 to July 2024.

The study was carried out at Pondok Pesantren Pembangunan Ushuluddin in
Singkawang City, located at JI. Alianyang No.26, Singkawang Tengah, Singkawang City,
West Kalimantan 79113, and at the UPT Puskesmas Singkawang Tengah 1 Laboratory,
located at JI. Salam Diman No. 1, Singkawang Tengah, Singkawang City, West
Kalimantan 79111. The data collection methods used in this study include observation,
interviews, and questionnaires. The instruments used to support the data in this study are
questionnaires, and the instrument for examination is the C-Reactive Protein (CRP)
Reagent Kit.

The data analysis used is univariate analysis. Univariate analysis involves frequency
distribution tables that present data for a single variable. In this study, the frequency table
illustrates the CRP levels in female students from Madrasah Aliyah Pondok Pesantren
Pembangunan Ushuluddin Singkawang who menstruate. This study also received ethical
approval from the Ethics Committee of the Politeknik Kesehatan Kementerian Kesehatan
Pontianak with approval number: 107/ KEPK-PK.PKP/111/2024.

. RESULTS AND DISCUSSION
Table 1. Frequency Distribution of CRP Test Results in Female Students who are
Menstruating.

Category Freguency Percentage
Positive 6 20.0
Negative 24 80.0
Total 30 100.0

Based on Table 1 above, the researcher obtained the frequency distribution results
from 30 female students who were menstruating, with 6 students showing positive CRP
results (20%).



Table 2. Frequency Distribution of CRP in Female Students who are Menstruating Based
on Age Category

Frequency Positive Negative Percentage
Aged (years) F = % = % %
15 3 1 3.3 2 6.7 10.0
16 15 5 16.7 10 33.3 50.0
17 12 0 0 12 40.0 40.0
Total 30 6 20.0 24 80.0 100.0

Table 2 shows that the researcher found the highest number of respondents to be
16 years old, with 15 female students (50.0%), of which 16.7% tested positive for CRP.
The average age of the respondents was 17 years, with 12 students (40.0%). The
minimum age of the respondents was 15 years, accounting for 10.0%, with 3.3% of these
students testing positive for CRP.

Table 3. Frequency Distribution of CRP in Female Students who are Menstruating Based
on Menstruation Duration Category

. . Freguency Positive Negative Percent
Menstruation Duration (days) E = % = % %
1 8 4 13.3 4 133 26.7
2 9 1 3.3 8 267 30.0
3 3 1 3.3 2 6.7 10.0
4 3 0 0 3 10.0 10.0
5 0 0 0 0 0 0
6 4 0 0 4 133 13.3
7 3 0 0 3 10.0 10.0
Total 30 6 20.0 24 80.0 100.0

Based on Table 3 above, the researcher found that out of the 8 female students
menstruating on the 1st day, 4 students had positive CRP results, which accounted for
13.3%. Among the 9 female students menstruating on the 2nd day, 1 student had positive
CRP results, which accounted for 3.3%. Among the 3 female students menstruating on the
3rd day, 1 student had positive CRP results, which also accounted for 3.3%.

DISCUSSION

Based on the CRP results, which were examined qualitatively using the agglutination
method, the data in this study were collected from primary data, meaning the data was
obtained directly from the respondents who were the subjects of the research. The study
sample consisted of 30 female students who were menstruating at Madrasah Aliyah
Pondok Pesantren Pembangunan Ushuluddin in Singkawang City, all of whom met the
inclusion and exclusion criteria. The sampling technique used in this study was purposive
sampling, where the selected sample met specific criteria relevant to the research. The
respondents in this study were female students who were menstruating, with a total
sample of 30 participants.

Table 1 presents the frequency distribution of CRP examination results for female
students who were menstruating. The results of this study are in line with the findings of
Syafitri (2022), who concluded that CRP levels increase during menstruation. In that study,
40% of participants tested positive for CRP. During menstruation, prostaglandins cause
muscle contractions, leading to thickening of the endometrial mucosa and narrowing of
blood vessels. Prostaglandins play an important role in the inflammatory response. Their
biosynthesis significantly increases in inflamed tissues, contributing to the development of
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major signs of acute inflammation. This study is consistent with the research by Gaskins
et al. (2012), which states that CRP concentrations vary throughout the menstrual cycle,
reaching the highest levels and most variability during menstruation. High CRP levels are
not only markers of inflammation but also active in the process of atherogenesis and are
considered pro-atherosclerotic factors. CRP is not an antibody; it has a biological function
involved in inflammation and immune defense mechanisms against infections
(Baratawidjaja & Renggaris, 2010).

Table 2 presents the frequency distribution of CRP among female students who
menstruate, categorized by age. According to the World Health Organization (WHO), the
adolescent age range is between 10-19 years (World Health Organization, 2018).
Physically, adolescence is characterized by changes in physical traits and psychological
functions, especially those related to reproductive organs, while psychologically,
adolescence is a time when individuals experience changes in cognitive, emotional, social,
and moral aspects (Kemenkes RI, 2020). This is in line with the findings of Chiang et al.
(2019), who concluded that CRP levels increase during mid-adolescence and into young
adulthood, with higher levels observed when stress is perceived. This also aligns with
Yulistian (2021), who states that age progression is influenced by low-grade pro-
inflammatory states, characterized by elevated cytokine and acute-phase protein levels,
leading to increased CRP.

Excessive hormone levels in the blood can lead to changes in the menstrual cycle
(Chomaria, 2013). Stress can also trigger the release of hormones and peptides that
increase prostaglandin production, which stimulates uterine muscle contractions, causing
pain during menstruation. This pain can disrupt concentration and negatively impact daily
activities, such as missing school, falling behind in lessons, or being unable to attend work.

Table 3 shows the frequency distribution of CRP levels among female students who
menstruate, categorized by the duration of menstruation. This study aligns with research
by Barcikowska et al. (2020) on inflammatory markers in dysmenorrhea and therapy
choices, which states that CRP levels are highest during menstruation, decrease during
the follicular phase, are lowest at the expected ovulation day, and increase during the
luteal phase. However, this study does not align with the research by Gursoy et al. (2015),
who concluded that CRP levels in the early follicular phase of the menstrual cycle
(menstruation) are significantly higher than CRP levels in the luteal phase of the same
cycle. The menstrual cycle refers to the period from the first day of menstruation to the
arrival of the next menstrual period. Menstrual disorders are one of the causes of elevated
CRP levels. CRP is a protein produced by the liver, and its levels increase during
inflammation in the body. Dysmenorrhea is not only caused by hormonal imbalances but
can also be influenced by factors such as exercise and age at menarche. These factors
do not necessarily cause increased CRP levels. Khotimah, Kirnantoro, and Cahyawati
(2014) state that dysmenorrhea is more common among adolescent girls experiencing
anxiety, restlessness, and tension. Stress can affect the menstrual cycle because, during
stress, the stress hormone cortisol can disrupt the menstrual cycle by affecting
progesterone levels in the body, which also contributes to an increase in prostaglandin
levels as a pro-inflammatory cytokine, thus raising CRP levels.

. CONCLUSION

The conclusion indicates that a subset of menstruating female students exhibited
elevated CRP levels, particularly during the early days of menstruation. This suggests that
menstruation, likely through prostaglandin-induced inflammation, may be associated with
an increase in CRP levels in some individuals. It is recommended that future researchers
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conduct further studies on the semi-quantitative levels of CRP in adolescent females who
are menstruating by adding more variables and increasing both the population and sample
size.
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