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Abstract

Background: The use of complementary and alternative medicine in managing polycystic ovary
syndrome (PCOS) has gained attention due to its potential benefits and fewer side effects compared to
conventional treatments. This study aims to assess the effectiveness of chamomile in improving
clinical symptoms in women with PCOS, specifically focusing on oligomenorrhea, menstrual cycle
regularity, and the presence of dominant follicles.

Materials and Methods: This double-blind randomized clinical trial was conducted on 70 patients
diagnosed with PCOS based on the Rotterdam criteria, who were referred to the women's clinic at
Imam Reza Hospital in Mashhad, Iran. The subjects were randomly assigned to two equal groups: the
intervention group received two 500 mg chamomile capsules daily, while the placebo group received
two placebo capsules daily for three months. The response to treatment was evaluated three months
post-intervention.

Results: Finally, 60 participants remained in the study, with mean ages of 25.43 + 5.58 years for the
chamomile group and 28.06 + 5.71 years for the placebo group (p > 0.05). In the chamomile group,
symptoms of oligomenorrhea decreased following treatment (p = 0.048); however, the difference
between the two groups was not statistically significant. Notably, 30% of participants in the
chamomile group experienced a significant reduction in longer menstrual cycles (over 35 days) (p =
0.049), and there was a significant increase in dominant follicles after treatment (p = 0.02).

Conclusion: Chamomile treatment significantly reduced symptoms of oligomenorrhea and improved
menstrual regularity in the intervention group. One-third of the participants in the chamomile group
experienced a significant reduction in longer menstrual cycles (over 35 days), and there was an
increase in dominant follicles, suggesting enhanced ovarian function. These findings highlight the
potential benefits of chamomile for menstrual health in women with PCOS.
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Effectiveness of Chamomile on Oligomenorrhea

1- INTRODUCTION

Polycystic ovary syndrome (PCOS),
historically known as Stein-Leventhal
syndrome, is a common endocrine disorder
affecting women of reproductive age, with
a significantly varying prevalence across
different  studies and  populations.
Estimates suggest that PCOS affects 6% to
20% of women globally, which translates
to approximately 116 million women, or
3.4% of the female population, according
to the World Health Organization (1).
PCOS is recognized as the leading cause
of anovulatory infertility, accounting for
approximately 70% of infertility cases
related to ovulation disorders (2, 3).

Polycystic ovary syndrome is a complex
endocrine  disorder characterized by
irregular menstrual cycles,
hyperandrogenism, and insulin resistance.
Its etiology is multifactorial, involving an
intricate interplay of genetic,
environmental, and lifestyle factors (4-8).
Traditional treatments for PCOS include
hormonal contraceptives, anti-androgens,
and insulin-sensitizing agents; however,
these can have side effects that patients
may wish to avoid. The wuse of
complementary medicine for treating
PCOS has gained attention due to its
holistic approach and potential benefits.
Various modalities, including traditional
Chinese medicine (TCM), homeopathy,
nutraceuticals, and medicinal plants, offer
alternative strategies to effectively manage
PCOS symptoms (9-14).

Chamomile (Matricaria chamomilla) has
garnered attention for its potential
therapeutic effects on polycystic ovary
syndrome (PCOS). Its anti-inflammatory
properties and ability to modulate
hormonal levels, particularly testosterone,
make it a promising herbal treatment for
managing symptoms associated with
PCOS (15, 16). Research on animal
models has demonstrated that chamomile
can improve ovarian morphology by
reducing cyst formation and increasing the
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number of dominant follicles. Studies
involving rats with induced PCOS
indicated that chamomile treatment
resulted in  significant histological
improvements in ovarian tissue, including
a reduction in cysts and enhanced
follicular development (17). The present
trial explores the potential benefits of
chamomile as a natural treatment for
managing symptoms of polycystic ovary
syndrome, with a focus on
oligomenorrhea, menstrual cycle
regularity, and the development of
dominant follicles. The findings may
enhance the understanding of alternative
therapies for women with this common
endocrine disorder.

2- MATERIALS AND METHODS
2-1. Study Design and Methodology

This randomized double-blind clinical
trial involved 70 patients diagnosed with
PCOS, divided into two groups of 35
participants each: an intervention group
and a placebo group. The study utilized a
convenience sampling technique, selecting
subjects  from  referrals to  the
gynecological clinic of Imam Reza
Hospital in Mashhad, Iran, from 2017 to
2018. After outlining the study objectives
and addressing ethical considerations in
accordance with the Helsinki Declaration,
written consent was obtained from all
participants, ensuring the confidentiality of
their information.  Participants  were
informed that they could withdraw from
the study at any time if they chose not to
continue.

A questionnaire capturing demographic
variables was administered to the
participants. Subsequently, patients were
asked to visit Imam Reza Hospital for a
transvaginal ultrasound on days three to
five of their menstrual cycle. Patients
experiencing amenorrhea were advised to
come for the ultrasound after experiencing
bleeding, which could be induced by
taking 10 mg of progesterone daily for
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seven days. Upon referral to the
gynecological clinic of Imam Reza
Hospital,  patients  presented  their
ultrasound results and biochemical test
findings. If diagnosed with PCQOS, they
were randomly assigned to either the
intervention group or the control group
following confirmation of their condition
through ultrasound and biochemical tests.
Outcome measures for this study included
changes in clinical symptoms associated
with PCOS, specifically focusing on
oligomenorrhea, menstrual cycle
regularity, and the development of
dominant follicles.

2-2. Sample Size Calculation

The initial sample size was calculated
using PASS software, which determined
that 31 participants were needed in each
group. However, the final sample size was
adjusted to 35 participants per group to
enhance the statistical power of the study.

2-3. Rotterdam Criteria

Initially, the obstetrician-gynecologist
ruled out other disorders that mimic the
PCOS phenotype, including
hyperprolactinemia, thyroid dysfunction,
Cushing’s syndrome, congenital adrenal
hyperplasia, and  androgen-secreting
ovarian tumors. Next, polycystic ovary
syndrome was diagnosed using the
Rotterdam criteria (18), which require at
least two of the following three conditions:

e Oligo-ovulation or anovulation:
Irregular menstrual cycles, such as
oligomenorrhea (fewer than six to nine
periods per year) or amenorrhea
(absence of menstruation).

e Hyperandrogenism: This can manifest
as clinical signs like hirsutism or
elevated androgen levels in blood tests.

ePolycystic ovaries on ultrasound:
Defined by having at least 12 antral
follicles in one ovary or an ovarian
volume larger than 10 cms.
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2-4. Inclusion Criteria

e \Women's reproductive age.

e History of normal puberty

e Suffering from dysmenorrhea

e Diagnosis of PCOS according to the
Rotterdam criteria

e Normal thyroid function tests

eNo recent history of surgery or
treatment for PCOS

¢ No use of hormonal medications, herbal
medicines, or smoking

e Having a BMI < 30 kg/m2.

2-5. Exclusion Criteria

e Recent use of sex steroids (such as birth
control pills, hormone therapy, or
androgenic drugs)

e Use of chemical or herbal medications

e Tobacco use

¢ Thyroid disorders

e Recent surgical treatment for PCOS

e History of treatment for Polycystic
Ovary Syndrome.

2-6. Interventions

Chamomile capsules are available in the
Iranian pharmaceutical market and are
derived from the hydroalcoholic extract of
the  chamomile  plant, Matricaria
chamomilla. Each capsule contains 500
mg of chamomile extract standardized to
1.2% apigenin. The placebo capsules used
in the study were manufactured by the
Mashhad Faculty of Pharmacy. The
capsules were provided to the patients
based on a checklist. The effective dose
was determined to be 500 mg according to
previous studies. Chamomile capsules
used in the study were produced by Barij
Essence Pharmaceutical Company in Iran.
The intervention group received two
capsules per day for three months, while
the control group received two placebo
capsules per day for the same duration. An
individual unrelated to the study packaged
and numbered the drugs. Chamomile and
placebo capsules, which were identical in
appearance, were placed in two envelopes
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labeled A and B. For each patient, a site
coordinator  randomly  selected an
envelope. Both the facilitators and patients
were unaware of the contents of the
envelopes. On day 12 of the third cycle,
and in cases of amenorrhea at the end of
day 90, subjects were referred for
transvaginal sonography to evaluate the
drug's effect on ovarian volume and
follicle  development wusing  vaginal
ultrasound (5 MHz Ultramark 4 Plus;
Advanced  Technology  Laboratories,
Bothell, WA).

2-7. Data Collection and Measurement

A questionnaire was developed to assess
socio-demographic and clinical features,
including age, marital status, weight,
height, body mass index (BMI), pregnancy
history, history of infertility, and
oligomenorrhea. Information regarding
oligomenorrhea was collected three
months  post-intervention,  with  a
researcher responsible for completing the
checklists. Height was measured in a
standing position without shoes using a
wall-mounted tape measure, recorded to
the nearest 0.5 cm. Weight was measured
with a Secca scale (manufactured in
Germany), without shoes and while
wearing light clothing, recorded to the
nearest 0.1 kg. The body mass index was
calculated by dividing weight (in
kilograms) by height (in square meters).

2-8. Ethical Considerations

This randomized double-blind clinical trial
adhered to the ethical principles of the
Declaration of Helsinki and received
approval from the Ethics Committee of
Mashhad University of Medical Sciences
(IR.MUMS.fm.REC.1396.444).  Written
informed consent was obtained from all
participants, ensuring confidentiality and
the right to withdraw at any time. The
protocol included protective measures for
participant welfare during procedures such
as transvaginal ultrasound, with clear
disclosure of potential risks. Ethical
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accountability was reinforced through
transparency about placebo use, post-study
care, and robust data protection. The study
also respected Iranian cultural
considerations in women’s health. While
prospective trial registration was not
conducted—consistent with practices in
Iran at that time—all ethical standards
were met through institutional review
board approval.

2-9. Statistical Analysis

The data were analyzed using SPSS
software version 23. Descriptive statistics,
including measures of central tendency,
dispersion, and frequency distribution,
were  employed to present the
characteristics of the subjects. For
normally distributed quantitative variables,
an independent t-test was conducted, while
the Mann-Whitney test was utilized for
non-normally distributed data. To compare
qualitative variables, both the chi-square
test and Fisher's exact test were applied.
Additionally, McNemar's test was used to
assess changes in paired nominal data,
particularly focusing on clinical symptoms
such as menstrual cycles before and after
treatment within the intervention group. A
p-value of < 0.05 was considered
statistically significant.

3- RESULTS

A total of 70 patients were randomly
assigned to either an intervention group or
a placebo group, with each group
consisting of 35 participants. However,
several patients were excluded from the
analysis during the study. Two patients in
the intervention group were removed due
to gastrointestinal complications, and three
were excluded for not adhering to the
prescribed drug regimen. In the placebo
group, five patients were excluded for
similar reasons related to incomplete drug
use. Ultimately, data from 60 patients were
analyzed, with 30 in the intervention group
and 30 in the placebo group (Figure 1).
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+ Not meeting inclusion criteria (n=20)

+ Received allocated intervention (n=35)
+ Did not receive allocated intervention (n=0)

Enrollment ] Assessed for eligibility (n=100)
Excluded (n=30)
+ Declined to participate (n=10)
+ Other reasons (n=0)
Randomized (n=70)
r [— Allocation ] r
Allocated to intervention (n=35) Allocated to control group (n=35)
+ Received allocated intervention (n=35)
+» Did not receive allocated intervention (n=0)
v [ Follow-Up ]
. o
Lost to follow-up (n=2) Lost to follow-up (n=0)
Discontinued intervention (n=23) Discontinued intervention (n=5)
- [ Analysis -

Analyzed (n=30)
+ Excluded from analysis (n=5)

Analyzed (n=30)
+ Excluded from analysis (n=5)

Figure 1. CONSORT Flow Diagram.

The following data highlight key
comparisons in demographics, medical
histories, and menstrual cycle

characteristics, providing insight into the
efficacy of the treatment:

The mean age of the patients was 25.43 £
5.58 years in the intervention group and
28.06 £ 5.71 years in the placebo group.
The number of individuals under 18 was
higher in both groups; however, this
difference was not statistically significant.
The mean age, BMI, marital status, and
histories of pregnancy and infertility were

similar between the two groups before
treatment (Table 1). Before treatment, the
BMI was 25.28 + 4.98 in the intervention
group and 25.58 = 5.98 in the placebo
group. The independent samples t-test
indicated no significant difference between
the two groups (p = 0.831) (Table 1).
Additionally, there was no statistically
significant difference in BMI between the
chamomile group (25.17 % 4.95), and the
placebo group (25.57 + 6.70) after
treatment (p=0.777).

Table 1: Pre-intervention Comparison of Demographic and Medical History between Intervention

and Placebo Groups (n = 60).

Variable P-value Intervention Group (Number, %) | Placebo Group (Number, %)
Marital Status 0.436* Married: 18 (60) Married: 12 (40)
' Single: 15 (50) Single: 15 (50)
Pregnancy History 0.898* Yes: 8 (44.4) Yes: 7 (46.7)
' No: 22 (55.6) No: 23 (53.3)
History of Infertility >0 99* Yes: 3 (16.7) Yes: 2 (13.3)
' No: 27 (83.3) No: 28 (86.7)
Age, year 0.2* <18 years: 18 (60) <18 years: 17 (56.7)
>18 years: 12 (40) >18 years: 13 (43.3)
Pre-treatment BMI 0.831** 25.28 +4.98 25.58 +5.98

*Chi-Square, **Independent t-test, BMI: Body Mass Index.
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Table 2: Comparison of clinical symptoms, specifically oligomenorrhea, before and after treatment in

the intervention group (n = 30).

Variable P-value

Intervention Group, n=30

Placebo Group, n=30

(Number, %) (Number, %)

Oligomenorrhea

Less than 35 days 0.071* 19 (63.3%) 18 (60%)
More than 35 days 0.069* 10 (33.3%) 17 (56.7%)
Intragroup p-values

Less than 35 days 0.99* -

More than 35 days 0.049* -

*Chi-Square test.

Table 2 compares oligomenorrhea
between the intervention and placebo
groups, each consisting of 30 participants.
In cycles shorter than 35 days, the
intervention group had 19 participants with
oligomenorrhea (63.3%) compared to 18
participants (60%) in the placebo group,
with a p-value of 0.071, indicating no
significant difference. For cycles longer
than 35 days, the intervention group had
10 participants (33.3%) versus 17
participants (56.7%) in the placebo group,
with a p-value of 0.069, also showing no

significant  difference. However, the
intragroup analysis revealed a significant
change for cycles longer than 35 days (p =
0.049) within the intervention group,
suggesting that the intervention may help
reduce longer menstrual cycles, even
though overall differences between groups
were not statistically significant. This
indicates that after the intervention in the
chamomile group, the number of
participants with oligomenorrhea
decreased significantly to 30% (p < 0.05).

Table 3: Comparison of clinical symptoms, specifically menstrual cycles, before and after treatment

in the intervention group (n = 30).

Menstruation After Treatment Tota_ll _ P-value
Menstruation Status (35 days or fewer) | (35 days or more) | Participants
(35 days or fewer) 7 (63.6%) 4 (36.4%) 11
Before Treatment (35 days or more) 13 (68.4%) 6 (31.6%) 19 0.049%
Total 10 30

*McNemar Test.

Table 3 compares the menstrual cycle
status of 30 participants before and after
treatment, analyzed using McNemar’s test.
The results indicate a significant change,
with a p-value of 0.049, suggesting that the
treatment likely improved menstrual cycle
regularity. Specifically, 60% of
participants who had cycles of 35 days or
fewer before treatment continued to have
similar cycles afterward, while 40%
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shifted to longer cycles. In contrast, only
30% of participants with cycles longer
than 35 days before treatment remained in
that category after treatment, indicating a
trend toward shorter cycles. Overall, these
findings suggest that the intervention may
effectively enhance menstrual cycle
regularity.
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Table 4: Comparison of clinical symptoms, specifically menstrual cycles, before and after treatment

in the placebo group (n = 30).

Menstruation Status Menstruation After Treatment Tota_ll _ P-value
(35 days or fewer) | (35 days or more) | Participants
(35 days or fewer) 6 (50.0%) 6 (50.0%) 12
Before Treatment (35 days or more) 7 (38.9%) 11 (61.1%) 18 0.99*
Total 13 17 30

*McNemar Test.

Table 4 compares the menstrual cycle
status before and after treatment in the
placebo group, which included 30
participants, analyzed using McNemar’s
test. Among those with cycles of 35 days
or fewer before treatment, 50% remained
in that category afterward, while the other

participants who initially had cycles longer
than 35 days, only 38.9% experienced
shorter cycles post-treatment, while 61.1%
continued to have longer cycles. The p-
value of 0.99 indicates no statistically
significant change in menstrual patterns,
suggesting that the placebo had no

half transitioned to longer cycles. For observable effect on cycle regularity.
Table 5: Comparison of dominant follicles between the placebo and intervention groups.
Characteristics ‘ Intervention (n=30) ‘ Placebo (n=30) ‘ P-value
Dominant Follicles Before Treatment
No 27 (90%) 28 (93.3%)
Mono 0 (0%) 2 (6.7%) 0.579*
Multi 3 (10%) 0 (0%)
Dominant Follicles in the First Cycle
No 25 (83.3%) 28 (93.3%)
Mono 0 (0%) 2 (6.7%) 0.184*
Multi 5 (16.7%) 0 (0%)
Dominant Follicles in the Third Cycle
No 15 (50%) 21 (70%)
Mono 6 (20%) 9 (30%) 0.027*
Multi 9 (30%) 0 (0%)

*Mann Whitney U test.

Table 5 presents the analysis of dominant
follicles before treatment and on day 12 of
the first and third cycles, using the Mann-
Whitney U test. A significant difference
was observed in the number of dominant
follicles between the two groups in the
third cycle, with the intervention group
exhibiting a higher count (p = 0.027).

4- DISCUSSION

This study assessed the effectiveness
of chamomile in improving symptoms in
women with PCOS, focusing on
oligomenorrhea, menstrual cycle
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regularity, and dominant follicles. The
results  indicated that  chamomile
significantly  reduced symptoms of
oligomenorrhea and decreased the number
of menstrual cycles longer than 35 days.
Additionally, there was a notable increase
in the number of dominant follicles after
treatment, suggesting that chamomile may
enhance ovarian function and promote
ovulation in women with PCOS. However,
no statistically significant difference in
BMI was observed between the chamomile
group and the placebo group post-
treatment.
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Polycystic ovary syndrome is a prevalent
endocrine  disorder characterized by
hormonal imbalances, with symptoms such
as irregular menstrual cycles (oligo-
/amenorrhea), hirsutism, and infertility
(19-21). Traditional treatments often
involve hormonal contraceptives or
insulin-sensitizing agents, which may have
side effects that patients wish to avoid (22,
23). Given the complexity of PCOS,
treatment approaches have continuously
evolved. Recent interest has focused on
herbal medicine as a complementary or
alternative  therapy to  conventional
treatments (24). Herbal medicine is a
promising approach for managing PCOS
symptoms due to its potential efficacy and
lower side effects compared to synthetic
drugs. Research indicates that various
herbs, such as inositol, Stachys
lavandulifolia (lranian wild mint), black
cohosh, ginseng, aloe vera, and
chamomile, can help alleviate symptoms
associated with PCOS by targeting
hormonal imbalances and metabolic issues
(25-27).

The effectiveness of chamomile in
managing oligomenorrhea among women
with PCOS has been explored in several
studies, indicating promising results.
Recent reviews highlight chamomile as an
effective herbal treatment for conditions
such as oligo-/amenorrhea, offering a safer
alternative to conventional treatments that
may carry adverse effects (28). One study
titled “The Effect of Chamomile on
Menstrual Patterns and Serum Androgens
in Polycystic Ovary Syndrome” found that
chamomile significantly improved
menstrual regulation in  women with
PCOS. Specifically, there was a notable
increase in normal menstrual cycles
(p<0.001), and a reduction in testosterone
levels among participants, indicating the
effectiveness of chamomile in addressing
oligomenorrhea and hyperandrogenism
associated with PCOS. These findings
suggest that chamomile may be a
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beneficial natural treatment option for
managing symptoms of this condition (16).

Another study investigated the effect of
chamomile capsules on hormonal and lipid
parameters in women with PCOS and
found that chamomile significantly
reduced total testosterone levels but did
not affect lipid profiles or other hormonal
parameters. Although the study did not
directly assess its impact on symptoms
such as oligomenorrhea, it underscores the
need for further research to explore the
potential benefits of chamomile for
ovarian  function and the overall
management of PCOS (29).

A recent study by Heidary et al. (2022)
with 80 participants found a significant
increase in the number of women
achieving normal menstrual cycles after
treatment, demonstrating statistical
significance (p < 0.001). This suggests that
the treatment may effectively address
menstrual irregularities and highlights the
need for further research on its long-term
effects and mechanisms (16). Another
study on chamomile extract in a rat model
of PCOS found that it significantly
stimulated menstruation and improved
ovarian function. Treatment led to fewer
follicular cysts and an increase in
dominant follicles, along with enhanced
luteinizing hormone (LH) levels. These
results suggest that chamomile may help
manage oligomenorrhea in women with
PCOS, but further research in humans is
needed to confirm its effectiveness (17).

These findings suggest that chamomile
could be a promising herbal remedy for
women experiencing hormonal disorders,
warranting further investigation into its
long-term efficacy (29). Chamomile has
demonstrated potential  benefits  for
managing oligomenorrhea in women with
PCOS, but further large-scale studies are
essential to validate these findings and
clarify the mechanisms of action involved.
Some research indicates that although
chamomile may assist in regulating
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menstrual cycles, it does not significantly
influence all hormonal parameters,
highlighting the necessity for
comprehensive treatment strategies (30).

Based on the current results, a significant
difference was observed in the number of
dominant follicles during the third cycle
between the two groups, with the
intervention group showing a higher count.
This finding indicates that the intervention
effectively enhances follicular
development, highlighting its potential
benefits in fertility treatments.
Furthermore, this result is consistent with
existing literature on ovarian stimulation
and follicle dynamics (31, 32). The clinical
implications of these findings are
substantial, as an increase in dominant
follicles can improve the chances of
successful ovulation and subsequent
pregnancy outcomes. Additionally,
research has demonstrated that
manipulating the ovarian environment
through stimulation protocols can lead to
better results in assisted reproductive
technologies. For instance, studies have
shown that the ablation of larger follicles
can elevate circulating follicle-stimulating
hormone (FSH) levels, promoting the
growth of remaining follicles (32-34).

The finding that no statistically significant
difference in BMI was observed between
the chamomile and placebo groups post-
treatment suggests that while chamomile
may alleviate certain symptoms of PCOS,
it does not directly affect weight
management. This aligns with previous
studies indicating that chamomile can
improve clinical symptoms such as
hirsutism but may not significantly
influence metabolic parameters or overall
BMI (15, 35). The lack of change in BMI
could reflect the complexity of PCOS,
where hormonal imbalances and lifestyle
factors often play a more substantial role
in weight than herbal interventions alone.
Therefore, while chamomile  shows
promise as a supportive treatment for
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managing specific symptoms of PCQOS, it
should be considered as part of a broader
approach that includes lifestyle
modifications  for  effective  weight
management (35).

This study suggests chamomile as a
simple, cost-effective adjunct therapy for
PCOS women. Further research is needed
to confirm results and elucidate
mechanisms, but initial evidence indicates
potential to improve reproductive health
via enhanced follicular development and
menstrual cycle regulation.

4-1. Study Limitations and Suggestions

This study on chamomile's effects on
oligomenorrhea has limitations: small
sample size (60 participants, 30/group)
limiting statistical power and
generalizability; short three-month
duration missing long-term effects; high
dropout rate; and lack of prospective
registry registration  (consistent  with
Iranian practices then), despite full Ethics
Committee approval. Future studies should
prioritize larger samples, longer follow-
ups, dropout mitigation, and prospective
registration for enhanced transparency.

5- CONCLUSION

Chamomile supplementation
demonstrates preliminary benefits in
alleviating oligomenorrhea among women
with polycystic ovary syndrome (PCOS),
including  symptom  reduction and
increased dominant follicle counts. These
effects appear independent of body mass
index (BMI) changes, suggesting a direct
influence  on  menstrual  regulation.
However, the absence of significant
differences versus placebo underscores
methodological limitations and
necessitates larger, randomized controlled
trials.

Future research should prioritize long-term
outcomes, dose  optimization, and
mechanistic  studies (e.g., hormonal
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pathways) to validate chamomile's
efficacy. Until then, it may serve as a
complementary option alongside
conventional PCOS management, pending
robust evidence.
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