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Abstract

Background: Parkinson's disease (PD) is a progressive neurological disorder that impairs motor function (MF) and reduces quality of life
(QOL). Although animal studies suggest that chamomile extract may enhance MF and muscle endurance in PD models, its effects in
humans remain unexplored.

Objectives: This study evaluated the impact of chamomile extract on MF and QOL in individuals with PD.

Methods: In 2022, a double-blind, randomized, placebo-controlled trial was conducted in Kashan, Iran, including 50 patients with PD,
randomized into two groups via block randomization. One group received chamomile extract capsules, while the other received wheat
flour capsules, for 28 days. Data were collected at baseline and after the intervention using a demographic questionnaire, the Short
Parkinson's Evaluation Scale for Outcomes in Parkinson’s Disease (SPES/SCOPA), and the Parkinson's Disease Questionnaire (PDQ-39).
Analyses followed intention-to-treat (ITT) principles and complete-case approaches, employing Kolmogorov-Smirnov, Chi-square,
Fisher’s exact, Mann-Whitney U, Wilcoxon signed-rank, and Quade’s tests.

Results: Baseline QOL scores did not differ significantly between groups (chamomile: 92.02+11.27; placebo: 88.46+15.88; P=0.56). Post-
intervention, QOL improved in both groups, although the between-group difference was not statistically significant (67.94+31.50 vs.
63.12+32.15; P=0.68). The chamomile group had a higher baseline MF score than the placebo group (65.16+6.59 vs. 59.32+10.42; P=0.03).
By the end of the study, MF scores declined in both groups, without significant between-group differences (56.07+16.25 vs. 54.77+21.80;
P=0.31).

Conclusion: Compared with placebo, chamomile extract was associated with modest improvements in MF and QOL. The observed
changes in the placebo group may reflect psychological effects. Further studies with larger samples, higher dosages, and extended follow-
up are warranted.
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Introduction increases with age, affecting approximately 1% of

Parkinson's disease (PD) is the second most prevalent
neurodegenerative disorder after Alzheimer’s disease, with
multifactorial etiology. Its pathophysiology involves
alpha-synuclein aggregation, mitochondrial dysfunction,
neuroinflammation, and oxidative stress, ultimately
leading to reduced dopaminergic signaling and neuronal
death.!! Oxidative stress and free radicals are key
contributors to PD pathogenesis.??! The prevalence of PD

individuals over 60 years and 4% of those over 80 years.!
In Tehran, Iran, the estimated prevalence ranges from 129
to 156 cases per 100,000, exceeding rates reported in
Eastern Asian and African populations.

Motor impairments are hallmark features of PD, often
beginning in the hands and progressing to the lower
extremities. Gait abnormalities, including reduced

walking speed, short steps, joint rigidity, limited lower
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limb mobility, shuffling, and balance deficits, increase the
risk of falls, particularly during changes in direction or
obstacle navigation.® As PD progresses, it frequently leads
to declining mobility, increased disability, and reduced
quality of life (QOL).[*) These complications contribute to
higher morbidity and mortality rates and a growing need
for both formal and informal caregiving.!”!

QOL represents an individual’s perception of their life
situation within the context of their culture and value
system, shaped by personal expectations, priorities, and
circumstances.!®! Health-related QOL specifically reflects
aspects of life affected by disease or health status.

The World Health Organization (WHO) reports that
over 30% of the global population lacks access to essential
medicines due to high costs, prompting widespread use of
herbal remedies.!'” Approximately 65% of individuals
herbal health
conditions.!"! This trend is driven by dissatisfaction with

worldwide utilize medicines  for
conventional therapies, perceived natural benefits and
lower side effects of herbal products, cost considerations,
of herbal

government policies aimed at reducing foreign currency

expansion cultivation industries, and
expenditure.l'? Consequently, there is growing scientific

interest in investigating the physiological and
pharmacological effects of medicinal plants.

Chamomile (Matricaria chamomilla) is a well-
established medicinal herb with a long history of use in
traditional medicine, including Iranian medicine, for its
antispasmodic, anti-inflammatory, and neuroprotective
properties. It is recognized globally in pharmacopoeias for
its safety and rich content of bioactive compounds,
particularly flavonoids such as apigenin, which exhibit
antioxidant, anti-inflammatory, muscle-relaxant,
neuroprotective, and free radical scavenging effects.!'>!4]
These pharmacological properties are particularly relevant
to PD, in which oxidative stress and neuroinflammation
are central to disease pathogenesis. Preclinical studies
indicate that chamomile and its flavonoids can modulate
PD-associated biomarkers, including interleukin-6, tumor
necrosis factor-alpha, malondialdehyde, alpha-synuclein,
tyrosine hydroxylase, and dopamine receptors.!:1314]

Clinically, chamomile has been shown to improve sleep
quality in older adults and reduce anxiety, suggesting
potential neuromodulatory effects.!'>!”) Although animal
studies demonstrate chamomile’s neuroprotective
potential and improvements in motor coordination in PD
models,!'>®! there is a lack of human clinical trials
evaluating its efficacy in PD. A comparative study
investigating saffron and chamomile in PD management
results pending.!!

is ongoing, with Importantly,

chamomile is widely consumed as a complementary
remedy with a well-characterized safety profile, such as in
teas and extracts, which distinguishes it from
investigational drugs requiring formal clinical trials. Its
established safety, historical use, and minimal adverse
effects support the rationale for transitioning from
preclinical models to human studies.'**! Additionally,
chamomile’s flavonoid content and documented anti-
inflammatory and antioxidant effects have shown benefits
in neurological conditions including anxiety and sleep
disorders.[1621-23]

Healthcare
physicians, play a crucial role in monitoring motor
function and QOL in older adults with PD. Given the

encouraging preclinical evidence, the limited human data,

professionals, including nurses and

and recommendations from previous studies for further
investigation, the efficacy of chamomile extract in
improving MF and QOL in PD remains unclear. This
study was designed to evaluate chamomile extract as a
complementary intervention in PD patients, grounded in
mechanistic rationale and established human safety, rather
than as an experimental pharmaceutical agent.

Objectives

Considering the widespread positive perception of
complementary and traditional therapies, this trial aimed
to investigate the effects of chamomile extract on motor
function and QOL in individuals with Parkinson’s disease.

Methods

Study design and participants

This study was a double-blind, randomized, placebo-
controlled trial conducted on 50 patients diagnosed with
Parkinson’s disease (PD) who were referred to a
neurologist’'s office in Kashan, Iran, for routine
monitoring and treatment in 2022 (from May to
December). The study spanned eight months, including
recruitment, intervention, and follow-up.

Due to the absence of prior human studies examining the
effects of chamomile on motor function (MF) or QOL in
PD, sample size calculations relied on two complementary
approaches. The first approach was based on preclinical
evidence indicating that chamomile’s bioactive
constituents -particularly apigenin and a-bisabolol-
modulate  dopaminergic  pathways and reduce
neuroinflammation, key mechanisms in PD progression.
These mechanisms are also associated with improvements
in sleep quality, which is linked to both MF and QOL in

PD.[224 Using data from a study assessing the effects of
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chamomile extract on sleep quality in older adults, where
mean sleep scores were 9.13+2.44 in the intervention
group and 11.40+2.94 in the control group,'® and
considering a=0.05 and $=0.20, the calculated sample size
was 23 participants per group using the formula for
comparing two means.

The second approach involved a pilot study including
seven PD patients treated with chamomile extract capsules
similar to those planned for the main trial. In this pilot,
QOL scores decreased from 84.79+16.32 at baseline to
72.21+13.25 post-intervention, while MF scores decreased
from 64.28+4.68 to 57.42+9.42. Based on these outcomes,
the required sample size was calculated as 22 per group for
QOL and 19 per group for MF. To account for potential
attrition, 25 participants were enrolled in each group.

Inclusion and Exclusion Criteria

Eligible participants were aged 20-80 years, had a
confirmed diagnosis of PD, were conscious, able to
communicate verbally, and could complete the study
questionnaires. Participants with known allergies to
chamomile or its byproducts, prior chamomile use,
cognitive disorders, or those taking anticoagulant
medications (e.g., Plavix, heparin, aspirin, warfarin) were
excluded. Additional exclusions included substance use
(opioids, alcohol, painkillers, antidepressants, hypnotics),
comorbid conditions such as asthma, malignancy, diabetes
mellitus, lupus erythematosus, heart failure, or significant
psychological, nephrological, or hepatic disorders
documented in medical records. Participants were also
required to provide informed consent.

Exclusion criteria during the study included inability to
tolerate chamomile, allergic reactions, failure to take
capsules for three consecutive days, hospitalization, or
death. Seven participants passed away due to age-related
causes but were included in the intention-to-treat analysis
using imputation for missing data.

Randomization and blinding

A permuted block randomization plan was generated
web-based

(https://www.sealedenvelope.com/simple-

using a random number generator

randomiservl/lists/). Fifty patients were allocated into

nine blocks (seven blocks of six participants and two
blocks of four) to ensure balanced group assignment.
Patients were sequentially enrolled based on clinic visits
and assigned to groups according to the predetermined
sequence.

Eligible patients were invited by the neurologist to
participate, briefed on the study procedures, and allocated
to either the chamomile or placebo group. The neurologist
monitored patient progress, recorded all clinical data, and

performed motor function assessments throughout the
study. Both participants and the investigating physician
were blinded to the treatment allocation. Capsules were
prepared in identical containers labeled only with codes
"A" or "B," and this allocation was concealed until the end
of the trial.

Data collection instruments

The data collection instrument included three sections.
The first section collected demographic information,
including age, sex, marital status, literacy, occupation, and
history of anti-Parkinson drug use. The second section
assessed motor function using the Short Parkinson’s
Evaluation Scale for Outcomes in Parkinson’s Disease
(SPES/SCOPA). This instrument consists of 21 items
across three subscales: motor evaluation (10 items), daily
living activities (7 items), and motor complications (4
items, including dyskinesia and motor fluctuations). Each
item is scored 0-3, yielding a total score ranging from 0 to
63, with higher scores indicating more severe motor
impairment. SPES/SCOPA demonstrates high inter-rater
reliability (individual item reliability 0.70-0.95) and
correlates strongly with the Unified Parkinson’s Disease
Rating Scale (r=0.85).1%°!

QOL was evaluated using the Parkinson’s Disease
Questionnaire (PDQ-39), which includes 39 items across
eight dimensions: mobility (10 items), activities of daily
living (6 items), emotional well-being (6 items), stigma (4
items), social support (3 items), cognition (4 items),
communication (3 items), and bodily discomfort (3 items).
Each item is rated on a 0-4 Likert scale, with dimension
scores converted to 0-100. The total score, also
standardized to 0-100, reflects overall QOL, with higher
scores indicating poorer QOL.1>! The Farsi version of the
PDQ-39 demonstrates satisfactory reliability and validity,
with Cronbach’s o ranging from 0.64 to 0.92 across
subscales.?’!

Participants completed the PDQ-39 at baseline and after
28 days of intervention. Motor function assessments were
performed by the neurologist at the same time points.

Intervention

Chamomile extract capsules (200 mg; code
4373249861132146) were obtained from Barij Essence
Company (Kashan, Iran). The intervention group received
two capsules daily (morning and evening) for 28 days,
while the placebo group received wheat flour capsules of
identical appearance and dosage. The chamomile dose was
determined based on prior research.'! Participants
continued their routine anti-Parkinson medications,
including Levodopa-c (100/10 mg three times a day),
Amantadine (100 mg twice a day), and Biperiden (2 mg
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twice a day).

Compliance and adverse events were monitored every
other day via phone calls by the research team. No adverse
events were reported. After 28 days, participants returned
for follow-up evaluation of motor function and QOL by
the neurologist.

Ethical considerations

The study protocol was approved by the Research Ethics
Committee of Kashan University of Medical Sciences
(IRKAUMS.MEDNT.REC.1400.209) and registered in
the Iranian Clinical Trials Registry
(IRCT20220421054601N1). All participants provided
written informed consent after being informed about
study procedures, confidentiality, and the voluntary
nature of participation. The study incurred no additional
costs for participants, and withdrawal from the study did
not affect standard clinical care.

Data analysis

Data were analyzed using SPSS version 16 (SPSS Inc.,
Chicago, IL, USA). Primary outcomes (QOL and MF)
were analyzed according to intention-to-treat (ITT)
principles, including all 50 participants. Missing data from
participants who died (n=7) were handled using last
observation carried forward (LOCF). Subscale analyses
were conducted using complete-case (CC) analysis (n=43;
22 chamonmile, 21 placebo) to avoid potential bias from
imputations in multidimensional measures.

Descriptive  statistics included frequencies and
percentages. Normality of continuous variables was
assessed using the Kolmogorov-Smirnov test. Between-
group comparisons were performed using the Mann-
Whitney U test due to non-normal distributions, while
within-group changes were assessed using the Wilcoxon
signed-rank test.

Given a significant baseline difference in MF scores
(P=0.004) and non-normality of distributions, a
nonparametric analysis of covariance (ANCOVA) using
Quade’s test was applied to compare post-intervention MF
scores while adjusting for baseline values. The group x
baseline interaction was nonsignificant (P>0.05),
validating the approach. Scores were ranked, adjusted
ranks were computed via linear regression of posttest
ranks on pretest ranks (R*=0.241, F(1,41)=13.04, P=0.001),
and residual ranks were compared using Mann-Whitney
U tests. Effect sizes were calculated as rank-biserial
correlations (r=Z/YN) and interpreted using Cohen’s
thresholds: 0.1 (small), 0.3 (medium), and 0.5 (large). All
statistical tests were two-tailed with a significance
threshold of <0.05.

Results

Of the 50 participants enrolled, three in the chamomile
group and four in the placebo group died due to age-
related causes before post-intervention assessments could
be completed. Consequently, 22 participants in the
chamomile group and 21 in the placebo group completed
the study [Figure-1]. Demographic analyses were
conducted based on the intention-to-treat (ITT)
population (n=25 per group). Overall, 56% of participants
in the chamomile group and 64% in the placebo group
were male. Additionally, 88% of participants in both
groups had a history of anti-Parkinson medication use. No
significant differences were observed between groups
regarding baseline demographic characteristics, indicating
successful randomization [Table-1].

Quality of Life outcomes

At baseline, mean QOL scores did not differ significantly
between the chamomile and placebo groups, irrespective
of the analysis method (CC analysis, P=0.45; ITT, P=0.56).
Following the 28-day intervention, both groups exhibited
significant improvements in overall QOL, with mean
scores decreasing substantially (P<0.001). However,
between-group comparisons post-intervention showed no
statistically significant difference, using either CC
(P=0.83) or ITT (P=0.68) approaches. Within-group
analyses confirmed these improvements were clinically
meaningful, supported by large effect sizes [Table-2]

Assessed for eligibility (n=70)

Excluded (n=20)

—» - Not meeting inclusion criteria (n=12)
- Declined to participate (n=5)

- Other reasons (n=3)

Randomized (n=50)

i !
Allocated to placebo Allocated to chamomile
(n=25) extract (n=25)

v

v

Lost to follow-up due to

Lost to follow-up due to

death (n=4) death (n=3)
¥ v
Analyzed: Analyzed:

- Via ITT (n=25)
Via complete cases
analysis (n=21)

- Via ITT (n=25)
Via complete cases
analysis (n=22)

Figure-1. CONSORT flow diagram
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Table-1. Comparison of the demographic characteristics between the chamomile and placebo groups

Variable Chamomile, n=25 Placebo, n=25 P value
Age, mean £ SD 72.56 £ 8.45 70.36 £ 9.04 0.372
N(%) N(%)
Gender Female 11 (44) 9 (36) 0.56°
Male 14 (56) 16 (64)
Marital status Married 25 (100) 25 (100) 0.99°
Education Illiterate 10 (40) 12 (48) 0.66°
Elementary 10 (40) 6 (24)
Intermediate and above 5(20) 7 (28)
Job Unemployed 23(92) 20 (80) 0.41¢
Self-employed 2(8) 5(20)
History of receiving anti- Yes 22 (88) 22 (88) 0.99¢
Parkinson drugs No 3(12) 3(12)

» Mann-Whitney U test, ® Chi-square, ¢ Fisher’s Exact test

Table-2. Comparison of the mean total quality of life and motor function scores between the chamomile and placebo groups

using intention to treat (ITT) and complete-case analysis

Analysis Time Group P- Effect size (r)
method Chamomile Placebo value*
Total ITT Baseline 92.02+11.27 88.46+15.88 0.56 0.08 (Trivial)
quality  analysis Post-intervention 67.94+31.50 63.12+£32.15 0.68 0.06 (Trivial)
of life (LOCF P-value® <0.001 <0.001
method) Effect size(r) r=0.63 (Large) r=0.64 (Large)
Complete-  Baseline 92.62+11.23 88.24+15.49 0.45 0.12 (Small)
case Post-intervention 77.21£19.61 75.15+£17.07 0.83 0.03 (Trivial)
analysis P-value® <0.001 <0.001
Effect size(r) r=0.62 (Large) r=0.64 (Large)
Total ITT Baseline 65.16+6.59 59.32+10.42 0.03 0.31 (Small)
motor analysis Post-intervention 56.07+16.25 54.77+21.80 0.31 0.17 (Trivial)
function (LOCF P-value® 0.001 0.012
method) Quade's ANCOVA results -12.00+1.92 -8.2242.37 0.35  1n?=0.02 (Small)
95% CI for ranks [-15.8,-8.2] [-12.9,-3.6]
Effect size(r) r=0.75 (Large) r=0.52 (Medium)
Complete-  Baseline 65.54+6.61 59.14+9.86 0.004  0.44 (Medium)
case Post-intervention 51.77+11.17 48.14+14.81 0.16 0.21 (Small)
analysis P-value® <0.001 <0.001
Quade's ANCOVA results -11.68+2.04 -7.95+2.51 0.41 1n?=0.02(small)
95% CI for ranks [-15.7,-7.6] [-12.9,-3.0]
Effect size(r) r=0.74 (Large) r=0.51 (Large)

LOCEF: Last Observation Carried Forward; CI: Confidence Interval. * Mann-Whitney U test (between-group comparison at each time point),

® Wilcoxon signed-rank test (within-group comparison from baseline to post-intervention).

Subscale analyses of QOL demonstrated consistent
within-group improvements across all domains, including
mobility, activities of daily living, emotional well-being,
stigma, social support, cognition, communication, and
bodily discomfort (P<0.05 for all). Between-group
differences in post-intervention scores for all subscales
[Table-3]. These
results indicate that both groups experienced notable

remained non-significant (P>0.05)

improvements in patient-perceived QOL, although no
statistically significant advantage was observed for
chamomile over placebo.

Motor function outcomes

Baseline MF scores differed significantly between groups,
with higher scores observed in the chamomile group, both
in CC (P=0.004) and ITT (P=0.03) analyses. After the
intervention, both groups demonstrated significant
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within-group improvements in MF scores (P<0.012).
Post-intervention, the between-group difference was not
statistically significant (CC, P=0.16; ITT, P=0.31). Quade’s
ANCOVA, adjusting for baseline differences, confirmed
no significant effect of group allocation on post-
intervention MF scores (CC, P=0.41; ITT, P=0.35).
Within-group improvements were accompanied by large
effect sizes (rank-biserial correlation: r=0.62 for
chamomile and r=0.64 for placebo in ITT analysis) and
significant reductions in scores (P<0.001 for both groups

across CC and ITT analyses) [Table-3].

Analyses of MF subscales revealed significant within-
group improvements across all domains post-intervention
(P<0.002). At baseline, the chamomile group scored
higher in the motor evaluation and activities of daily living
subscales (P=0.001). However, post-intervention between-
group comparisons did not reach statistical significance
(P=0.114), indicating comparable improvements across
the chamomile and placebo groups.

Table-3. Comparison of the mean quality of life and motor function score subscales between the chamomile and placebo groups

before and after the intervention

QOL domains Time Chamomile, n=22 Placebo, n=21 P-value?

Mobility Baseline 96.59+6.34 91.42+11.41 0.27
Post-intervention 80.45+21.13 77.02+£16.42 0.78
P-value® 0.003 <0.001

Daily living activities Baseline 95.83+8.90 92.06+£12.97 0.52
Post-intervention 79.54+23.14 76.58+17.75 0.78
P-value® 0.004 <0.001

Emotional well-being Baseline 92.42+13.46 91.66+14.31 0.98
Post-intervention 78.21+£22.01 77.77+17.29 0.98
P-value® 0.003 <0.001

Stigma Baseline 86.93+21.20 82.73+24.03 0.65
Post-intervention 73.57+22.97 70.83+20.85 0.77
P-value® 0.002 0.002

Social support Baseline 85.98+23.05 78.961+29.29 0.46
Post-intervention 70.45+26.19 69.84+23.34 0.99
P-value® 0.003 0.007

Cognition Baseline 92.89+13.54 88.98+18.42 0.67
Post-intervention 79.26+19.22 77.08+21.04 0.82
P-value® 0.004 0.002

Communication Baseline 90.53+14.83 83.73+£23.04 0.53
Post-intervention 74.62+21.43 73.41+£20.17 0.94
P-value® <0.001 0.003

Bodily discomfort Baseline 89.39+18.39 83.33+£22.51 0.35
Post-intervention 71.21+£25.16 71.03+£20.34 0.92
P-value® <0.001 <0.001

MF domains Time Chamomile, n=22 Placebo, n=21 P-value®

Motor evaluation Baseline 31.95+3.13 28.7614.74 0.001
Post-intervention 25.40+5.95 23.2317.20 0.114
P-value® 0.002 <0.001

Activities Baseline 21.40+2.03 18.76+3.52 0.001
Post-intervention 17.09+3.71 15.66+4.60 0.146
P-value® 0.002 0.002

Motor complications Baseline 12.18+2.80 11.61+2.08 0.312
Post-intervention 9.27+2.35 9.23£3.25 0.750
P-value® 0.002 <0.001

QOL: Quality of Life, MF: Motor Function. * Mann-Whitney U test (between-group comparison), ® Wilcoxon signed-rank test (within-group

comparison).
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Discussion

This study investigated the effects of chamomile extract
on MF and QOL in patients with PD. Both the chamomile
and placebo groups exhibited comparably poor baseline
QOL, with no significant between-group differences at the
outset. Post-intervention, both groups demonstrated
in QOL,
supported by large effect sizes. Although the chamomile

substantial ~within-group improvements
group exhibited marginally greater improvements, the
between-group differences were trivial and statistically
non-significant. The improvements observed in the
placebo group suggest potential contributions from
placebo effects, natural disease variability, or increased
clinical attention associated with structured follow-
up.®?! This finding aligns with previous reports
demonstrating notable placebo effects in PD studies,
particularly for subjective outcomes such as QOL.1*3!
Chamomile’s modest benefit may be attributable to its
anxiolytic and neuroprotective properties, although its
clinical impact appears limited in the context of PD.[1332]

Subscale analyses revealed improvements in domains
such as emotional well-being and stigma, which
correspond with chamomile’s reported anxiolytic
properties.*¥ However, the lack of significant between-
group differences suggests that these improvements may
reflect non-specific effects of participation in a clinical
trial, including attention from healthcare providers and
structured care. Similarly, the gains observed in the social
support and cognition subscales in the placebo group
mirror findings from prior PD trials, where structured care
and regular follow-up enhanced patient-perceived support
and cognitive engagement.* Notably, chamomile did not
exert a statistically significant effect on bodily discomfort,
contrasting with its reported analgesic effects.* This
discrepancy may be attributable to the concurrent use of
routine pharmacologic treatments or placebo-related
symptom amelioration, potentially masking the specific
effects of chamomile.

Regarding MF, although baseline scores were higher in
the chamomile group, both groups exhibited substantial
within-group improvements post-intervention, with large
effect sizes for the chamomile group and medium for the
placebo group. Between-group differences remained non-
significant. Quade’s nonparametric ANCOVA, which
adjusted for baseline disparities, confirmed the absence of
a meaningful treatment effect. The parallel improvements
in MF across groups highlight the potential influence of
placebo responses, fluctuations in the natural disease
course, and heightened clinical attention during the
structured follow-up. Furthermore, routine pharmacologic

therapies received by participants, including levodopa,
amantadine, and biperiden, may have overshadowed the
detection of adjunctive effects from chamomile extract.
Chamomile has previously been shown to improve sleep
quality and reduce stress.!') While we did not directly
assess sleep and stress in the current study, improvements
in these domains may have contributed to the observed
enhancements in QOL. Enhancing sleep quality and
reducing fatigue may indirectly benefit motor
performance, including gait and balance, which are often
compromised in PD.*#! Despite baseline differences in
MF, the absence of significant between-group differences
is consistent with the well-documented placebo response
in PD, particularly in trials involving structured care
protocols.?**!  The minimal response of motor
complications to chamomile, in contrast to robust anti-
inflammatory and neuroprotective effects observed in
suggests  that

dopaminergic therapies may dominate motor symptom

preclinical  models,?” conventional
management, potentially masking additional benefits
from herbal interventions.[3%°!

Given the impaired QOL, balance deficits, and postural
instability common in PD, identifying safe and effective
adjunctive therapies remains a clinical priority.
Chamomile’s neuroprotective and anti-inflammatory
properties suggest potential utility in improving both MF
and QOL. Preclinical studies have demonstrated that
chamomile’s bioactive compounds, including apigenin
and a-bisabolol, modulate dopaminergic pathways and
reduce neuroinflammation, which are central to PD
pathophysiology.*?!  In experimental PD models,
chamomile extract has been shown to significantly
enhance motor activities in male Wistar rats.[*
Additionally, chamomile contains multiple antioxidants,
such as apigenin, luteolin, quercetin, a-bisabolol,
chamazulene, and herniarin, which protect against
oxidative stress and improve motor resistance in animal
models.['*]

Clinically, limited but promising evidence supports
chamomile’s benefits in neurological outcomes. For
instance, a randomized trial in older adults with insomnia
-a common comorbidity in PD- demonstrated improved
sleep  quality  following  chamomile  extract
supplementation.' Improved sleep may indirectly
MF by

impairments.*#3) Nonetheless, no prior studies have

enhance reducing fatigue-related  gait
specifically evaluated chamomile’s effects on PD-related
motor symptoms or QOL, underscoring the novelty of the
present investigation. These findings highlight the need

for further research to elucidate additional factors that
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may contribute to observed improvements in both MF and
QOL.

Several limitations of this study should be acknowledged.
First, the follow-up period was relatively short, which may
have limited the observable impact on QOL and MF.
Second, the daily dose of chamomile extract was selected
based on safety data from studies on sleep quality, which
may have been suboptimal for eliciting maximal effects on
motor function in PD. Third, the single-center design may
limit the generalizability of the findings. While the sample
size was sufficient to detect moderate effects, smaller yet
clinically meaningful improvements may have remained
undetected. Fourth, patient factors such as daily activity
levels, disease duration, and PD severity prior to
enrollment were not assessed and may have influenced
outcomes. Fifth, physician-administered questionnaires,
although
desirability bias. Future multicenter trials with larger

structured, may have introduced social

sample sizes, extended follow-up, higher chamomile
doses, and subgroup analyses controlling for disease
severity are warranted. Incorporating objective measures
of motor performance and blinded raters would further
mitigate potential recall and response biases.

Conclusion

In summary, both the chamomile and placebo groups
exhibited clinically meaningful improvements in QOL,
with the chamomile group demonstrating marginally
greater enhancements, suggesting potential adjunctive
benefits. However, MF improvements were comparable
between groups, and no statistically significant between-
group differences were observed after adjusting for
baseline disparities. These findings suggest that observed
changes may reflect placebo responses, natural disease
fluctuations, or structured clinical care rather than specific
effects of chamomile extract. The pronounced placebo
effects underscore the importance of including control
groups in PD intervention trials. Given the limitations of
this study, caution is warranted in generalizing these
results. Future research should investigate the effects of
higher chamomile doses and longer intervention and
follow-up periods, while rigorously controlling for placebo
responses and disease severity, to determine whether more
robust benefits can be achieved in this patient population.
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