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Abstract: Background: Dysmenorrhea is accompanied by abnormal brain metabolism in affective cortical-limbic structures;
regions are functionally involved in nociceptive and olfactory processing. The study aims to examine the manifestation of
chemical sensitivity changes in women with dysmenorrhea. Methods: A cross-sectional correlation research design was used
for this study. Five subsets of odors (lemon, H2S, ethyl, acetone, and rose) were tested on 120 women. The visual analogue
scale was presented to evaluate the intensity (strong to weak) and hedonic value (pleasant to unpleasant) of each odor. The
participants underwent Pain index of dysmenorrhea questionnaire (DQ) and psychophysical assessment after performing
olfactory tests. Results: (1) An increased unpleasantness rating of the H2S odorant was associated with the degree of
dysmenorrhea. DQ-severity score was the statistical significance of the predictor variable on H2S odorant perception alteration
(P =.006), after controlling the collinear variables from regression. (2) Lemon, acetone, and ethyl odorant as positive hedonic
values recognized were not significantly related to the DQ pain scores. (3) Additionally, decreased perception of the intensity
of the rose odorant was related to rising dysmenorrheal frequency level. (P =.015). (4) Women with higher DQ score were
positively related to psychological distress such as anxiety, depression and stress level. Conclusions: Findings disclosed that
significantly raised the unpleasantness level of odorant H2S, and weakening the intensity value of the pleasantness rose odorant
relates to women with severe dysmenorrhea symptoms. The neurobiological bases of olfactory sensitivity changes refer to
olfactory-limbic system disturbances and appropriate management of menstrual cramps were discussed.
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1. Background
Dysmenorrhea (menstrual cramps) is one of the most
common gynecological disorders, affecting almost half the
female population of the world. Primary dysmenorrhea
(PDM) is menstrual pain without pelvic abnormalities and
usually starts one to two years after menarche (the beginning
of menstruation). Secondary dysmenorrhea results from a
specific underlying disease or disorder. Eighty percent of
women experience PDM and suffer from serious cramps that
interfere with normal activities. Ongoing menstrual pain is

accompanied by abnormal brain metabolism in affective
cortical-limbic [1, 2], regions that are involved in nociceptive
and olfactory processing. According to neuroimaging
evidence, the circuitry of the olfactory system is located in
the basal limbic forebrain [8]. Dysmenorrhea is still an
important public health problem. The long-term effects of
dysmenorrhea on odor perception are yet to be evaluated.
Chronic pain is defined as pain that lasts longer than six
months. Previous studies have observed significant
somatosensory threshold changes and alterations in psychoemotional states in chronic pain patients and menstrual pain
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groups [3-5]. Pain is an inescapable stressor associated with
activation of the hypothalamic- pituitary-adrenal (HPA) axis.
Recurrent nociceptive stimuli causing neural sensitization or
hyperalgesia to heat and pressure stimulation have been
reported in dysmenorrhea women [3, 4]. Further
investigations have revealed that repeated pain perceptions
also triggered the development of heightened arousal to
emotionally salient cues, with participants under higher
psychological distress persistently re-experiencing traumatic
events and displaying an increase in sensory evoked response
[5-7]. The mammalian olfactory system detects chemical
information from the environment, and a central part decodes
the olfactory signal and connected to brain areas. In fact,
women suffer menstrual cramps often recognized be a natural
biological phenomenon thus adequate manages is
disregarded. Olfactory sensitivity and threshold change in
dysmenorrheal women is a point of interest in this current
preliminary survey.
It is comprehended that the chronic pain is associated with
various psychological symptoms or behavioral reactions.
Chronic pain is a common problem that is presented in
various emotions such as depression and anxiety and it
affects the quality of life as it becomes a stressor. Surveys to
understand psychological aspects of chronic pain in
periodical dysmenorrhea are relatively few before. The
Depression and Anxiety inventory has been used for basic
and clinical settings to detect and measure the functional
manifestations of psychological state for chronic pain client
[8-10]. The study was primarily on evaluation of odor
perception together with assessed associated psychometric
factors according to dysmenorrhea experience. Besides, the
elementary relationship of psychological properties and
olfactory evaluation were also conducted.
This is the first study to evaluate the impact on the olfactory
function in dysmenorrheal women. The most important
components of odor perception are the intensity, described as
weak or strong, and the hedonic value, described as pleasant
(positive) or unpleasant (negative). Previous research has linked
the incidence of dysmenorrhea to somatosensory threshold
changes, with chronic pain inducing neural sensitization and
altering the forebrain morphology [1, 2]. The present study
hypothesizes that odor perception may undergo changes
according to women’s dysmenorrhea experiences (DE).

2. Method and Material
2.1. Procedure / Design
A cross-sectional correlation research design was used for
this study. Descriptive studies on correlation design are often
the first tentative approach to a new event or condition,
indicating evidence-based practice [11]. The present study
was achieved through convenience and purposive sampling
to compare changes in the perception (hedonic value and
intensity) of five odors as a consequence of experiencing
menstrual pain. We tested five subsets of odors (lemon, H2S,
ethyl, acetone, rose) on 120 women. 15-ml ﬂasks were ﬁlled

87

with 7-8 ml with five different odorants and presented to the
participants. Participants were asked to smell the odorant
tube while refraining from tasting its contents or touching the
tube with the nose during the test. To ensure the safety of the
participants, we presented each odorant vial 1 cm below the
participants' nose then asked them to sniff. The visual
analogue scale (VAS) was used and subjects were required to
rate the intensity (strong to weak) and hedonic value
(pleasant to unpleasant) when the participants were exposed
to the 5 odors. The data collection process was completely
safe and accompanied by trained nurses through whole
course. The screening is completely painless and noninvasive (no needles or x-ray exposure). After performing the
olfactory assessments, the participants then underwent the
psychometric tests and completed a brief DE questionnaire
(DQ).
2.2. Participants
We recruited 122 undergraduate female students in Taiwan
to participate in this study. Each participant provided
informed consent prior to the evaluations. The participants
were between 18 and 25 years of age, reported to have a
normal sense of smell and were in good respiratory health
when tested. Exclusion criteria included broncho-pulmonary
or neurological disease, other chronic pain, pregnancy or
breastfeeding, and cold virus and allergy symptoms. We later
excluded data for two women because of their failure to rate
one of the five odors. Statistical analysis was performed on
data from 120 participants.
2.3. Ethical Considerations
This data was collected about the 2005. The project
committee was approved by the Chang Gung University of
Science and Technology (CGUST). The study complies with
all regulations and confirmation that informed consent was
obtained. The researcher has been de-identified the data for
this study prior to analysis in accordance with the standards
by the privacy rule for protecting personal health
information. Hence, the data were analyzed and reported
anonymously. To create a caring and friendly environment,
each subject was known and allowed to discontinue without
any reason in the experiment events. Confidentiality was
maintained by data coding and statistical analysis was
completed in 2013 accordingly.
2.4. Dysmenorrheal Assessment
A brief self-rating questionnaire for dysmenorrheal (DQ)
experience was developed. The DQ was self-reported, with
each person recording her pain-related experiences for the
last year. The DQ included 4 sub-items (severity, frequency,
duration, and strength). The DQ-severity and DQ-strength
were given a weighted score of 1 to 10 and the DQ-duration
was 6 points with higher scores indicating higher levels of
pain and reflecting poor DE. Rating for the frequency subitem ranged from 1 to 5 points, with a higher score indicating
lower pain levels in DE.
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2.5. Odorants Material
Five subsets of odors (lemon, H2S, ethyl, acetone, and
rose) were used in the experiments. A visual analogue scale
(VAS) was presented to participants to evaluate the intensity
(strong to weak) and hedonic value (unpleasantness to
pleasantness) of each odor. Odor intensity (arousal) was
measured according to 6 levels, ranging from a score of 1 for
extremely strong to 6 for not strong at all. The hedonic values
measurement ranged from 1 for most unpleasant to 5 for
most pleasant.
2.6. Psychometric Tests
Each participant completed self-reported psychological
assessment after the odorant tests: (1) the Generalized
Anxiety Disorder (GAD-10): GAD-10 is a 10-item selfreport inventory, a weighted score of 0 to 4. A score of 15–
19, 20–29 and 30–50 points indicates a mild, moderate and
severe condition of anxiety, respectively. It measures
generalized anxiety according to severity scales by scoring
the simple total sum of the items, the total score ranging from
0-50; (2) the CES Depression Inventory (Center for
Epidemiologic Studies Depression Scale; DI), which
contained 20 items. Each item received a weighted score of 0
to 3, with a rating of 3 indicating the highest level of
depression. The total score range was 0 to 60; (3) short form
survey of the Life Stress Level (SL) on a scale from 0 (not at
all) to 10 (very strong).
2.7. Statistical Analysis
We used SPSS version 16.0 (SPSS Inc, Chicago, Illinois)
performing statistical analyses. Descriptive statistical analyses
of group characteristics and DQ sub-item (severity, strength,
duration, and frequency) and psychometric tests (GAD-10, DI,
SL) scores were conducted. Correlation analyses were
performed to evaluate the association between DE variations,
five odors perception and the psychometric testing scores. The
inter-correlates for odor perception (intensity and hedonic
value), DQ sub-item and psychometric properties of the GAD10, DI, SL scores were analyzed using Pearson’s statistics.
Analyses were performed separately for each of the 6 levels of
intensity and 5 hedonic values of odorants.
After completing this simple correlation module for
odorant perception and DQ index, we examined the best
estimate factor for three DQ variables (severity, strength,
frequency) to H2S odor hedonic values by stepwise linear
regression analysis. Because no signiﬁcant association was
observed between DQ-duration and the H2S odor hedonic
values, duration was excluded from the subsequent
regression analyses. In all statistical tests, a P-value of <.05
(two-tailed) was considered significant.

3. Results
3.1. Descriptive Data
Table 1 presents the characteristics of the 120 participants

including the DQ index, odor hedonic and intensity
evaluation scores, and Psychometric properties, Mean value
and standard deviation (mean ± SD) of the DQ scores for
severity, duration, strength and frequency were 4.91 ± 2.51,
2.57 ± 1.29, 4.53 ± 2.61, and 2.64 ± 1.25, respectively. Table
1 presents the levels of intensity and hedonic values (mean ±
SD) of the five odorants - lemon, rose, ethyl, acetone and
H2S. The participants rated H2S odorant as the most
unpleasant (lowest valence mean), and the said odorant also
received the strongest intensity among five odorants (Table
1). The lemon odorant was rated as the most pleasant and as
having the lowest intensity compared to the other odorants.
Mean value and standard deviation (mean ± SD) of the
Psychometric test for GAD-10, DI, SL were 9.05 ± 7.92,
22.91 ± 7.88, and 6.20 ± 1.98 separately.
Table 1. Means and standard deviations of the DEQ scores, the intensity and
hedonic values of the five odorants and Psychometric tests (n=120).
Mean ± SD
Dysmenorrhea Assessment
DQ-severity
DQ-duration
DQ-strength
DQ-frequency
Odorant (Valence)
Lemon
Rose
Ethyl
Aceton
H2S
Odorant (Intensity)
Lemon
Rose
Ethyl
Aceton
H2S
Psychometric tests
GAD-10 a
DI b
SL c

4.91 ±2.51
2.57 ±1.29
4.53 ± 2.61
2.64 ± 1.25
3.30 ± 0.79
2.76 ± 0.71
2.48 ± 0.86
2.54 ± 0.67
1.61 ± 0.71
4.13 ± 1.07
3.48 ± 1.18
2.52 ± 1.14
3.03 ± 1.24
2.04 ± 1.17
9.05 ±7.29
22.91±7.88
6.20 ±1.98

Odorant intensity: 1 for extremely strong to 6 for not strong at all. The
hedonic Values ranged 1 for most unpleasant to 5 for most pleasant.
* Plus-minus value are means ± SD.
a. GAD-10 measures generalized anxiety severity scales. It developed from
the Hamilton 6-item anxiety scale (HAM-A6), the total score ranging
from 0-50, with higher scores indicating worse functional status.
b. The DI is a screening test for depression and depressive disorder. It
measures symptoms defined by the American Psychiatric Association'
Diagnostic and Statistical Manual (DSM-IV) for a major depressive
episode.
c. The SL is a brief report of the subjects' reaction to overall life stress level,
not limit to pain.

3.2. Odor Perception and Dysmenorrhea
We observed a strong link between DQ score (severity,
strength, and frequency) and H2S emotion valence among
five odorants. Table 2 revealed that the unpleasant odorant
H2S rating was particularly associated with the DQ’s severity,
strength, and frequency scores (P <.05). It indicated chemical
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sensitivity increasing of the H2S odorant significant
correlation with the degree of dysmenorrhea. (2) The lemon,
acetone, and ethyl odorant were generally recognized as
pleasant and the hedonic values did not remarkable results
related to the DQ- sub-item pain index. (3) In Additional,
perceptual intensity of the rose odorant was related to
dysmenorrheal frequency levels (P =.015) (Table2; upper
column). Due to the DQ frequency has a reverse scoring
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scale, results showed the decreasing perception of rose
intensity as predicted by women’s dysmenorrhea frequency
increased. Altogether, both odorant with increasing H2S
hedonic value and the rose intensity decline denoted
significant relationships to DQ scores. Results indicate that
chemical sensitivity changes of the perception of selected
odors as functional predictors of negative DE.

Table 2. Correlations (Pearson’s r) among the odor perception and dysmenorrheal experience (upper), psychometric tests. (n=120).
Odorant
Emotion

Lemon
Valence

Rose
intensity

Valence

Ethyl
intensity

Aceton

Valence

intensity

Valence

H2S
intensity

Valence

intensity

Questionnaires
DEQ-severty
DEQ-duration
DEQ-strength
DEQ-freq.

r= -.045

r=.014

r=.039

r= -.128

r= -.026

r= -.053

r= -.148

r= -.114

r= -.248

r= -.089

p=.628

p=.881

p=.673

p=.163

p=.780

p=.565

p=.106

p=.214

p=.006**

p=.331

r=.010

r= -.036

r= -.057

r= -.107

r= -.077

r= -.006

r= -.107

r= -.041

r= -.133

r=.007

p=.913

p=.694

p=.536

p=.244

p=.403

p=.944

p=.245

p=.654

p=.149

p=.938

r=.025

r= -.037

r=.037

r= -.101

r=.050

r= -.013

r= -.086

r= -.102

r= -.239

r= -.105

p=.790

p=.688

p=.688

p=.271

p=.585

p=.891

p=.350

p=.268

p=.009**

p=.252

r= -.060

r= -.059

r=.063

r=.222

r= -.025

r=.054

r=.093

r=.164

r=.220

r=.057

p=.512

p=.524

p=.494

p=.015*

p=.784

p=.555

p=.310

p=.073

p=.016*

p=.539

Psychometric test
SAI
DI
SL

r= -.050

r= -.073

r=.207

r=.065

r=.048

r= -.049

r= -.026

r=.048

r= -.096

r= -.052

p=.590

p=.432

p=.024*

p=.483

p=.608

p=.597

p=.783

p=.607

p=.298

p=.573

r= -.151

r= -.028

r=.119

r=.078

r=.074

r= -.058

r= -.170

r= -.074

r= -.179

r= -.152

p=.101

p=.763

p=.194

p=.400

p=.421

p=.532

p=.063

p=.424

p=.050*

p=.098

r= -.110

r= -.083

r=.085

r= -.131

r=.041

r= -.020

r= -.037

r= -.002

r=.216

r= -.180

p=.233

p=.368

p=.354

p=.153

p=.655

p=.830

p=.687

p=.984

p=.018*

p=.049*

* =significant at the level of 0.05 ; ** =significant at the level of 0.01
Changes in perceived hedonic values of the H2S odorant associated with the DQ scores for severity, frequency, and strength level (P <.05). Decreased
perception of the intensity of the rose odorant related to predict dysmenorrheal frequency levels (P <.05) (DQ frequency has a reverse scoring scale). DQ:
dysmenorrhea questionnaire; GAD: generalize anxiety disorder; DI: depression inventory; SL: life stress level.

3.3. Odor Perception and Psychometric Tests
Independent measurements of the life stress levels were
significantly related to the intensity of the H2S odorant and
hedonic level (P <.05) (Table 2, lower column). The hedonic
level of the H2S odorant corresponded to a significant
relation for DI (P =.05). The hedonic level of the rose
odorant also represented a significant predictive variable for
anxiety (P <.05). There were no significant relationships
among the hedonic values/intensities of the lemon, acetone
and ethyl odorants and GAD-10, DI and SL scores (Table 2,
lower column)
3.4. Regression Analysis for DQ Index and H2S Hedonic
Values
After obtaining the correlation results of the H2S hedonic
values, and among DQ severity, frequency, and rating, we
observed that collinearity existed between the three DQ
variables (Table 3). DQ-severity score was the statistical
significance of the predictor variables on H2S odorant
perception alteration (P =.006) by stepwise regression
analysis. DQ-frequency and rating were excluded by model
of that p-value > 0.05 (Table 4).

Table 3. Correlations (Pearson’s r) among DQ- severity, frequency and
rating.
frequency
rating

Correlation
P -Value
Correlation
P -Value

severity
-0.617
0.000
0.844
0.000

frequency

-0.598
0.000

Three independent variables exhibited collinearity and significant linear
relationships between each other (p < 0.05).
Table 4. Results of Stepwise Regression Analysis predicting H2S odor values
(n = 120).
hedonic Predictor
Constant
severity
Excluded Variables
frequency
rating

Beta
1.951
-0.070
Beta in
.106
-.103

SE Coef
0.139
0.025
Partial Correlation
0.086
-.057

T
14.07
-2.780
T
0.930
-0.615

P
0.000
0.006
P
0.354
0.540

DQ -severity score was the statistical significance of the predictor variables
on H2S odorant perception alteration. DQ-frequency and rating were
excluded by model of that p-value > 0.05.
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3.5. Psychometric Tests and Dysmenorrhea Experience
Pearson’s correlations indicate that a negative DE (4 DQ
scores sub-items) was associated with increased
psychological distress (i.e., the GAD-10, DI, SL, and DQ
scores). There was a significant correlation between the
GAD-10 score and the DQ scores [severity, strength (P
=.000); frequency (P <.05)]. The DI score positively related
to the DQ scores for severity (P <.005) and strength (P
=.000). The SL score was significantly correlated to the 4 DQ
sub-item scores [severity, strength (P =.000) and duration,
frequency (P <.05)

4. Discussion
No prior study has investigated the long-term effects of
dysmenorrhea on odor perception. The aim of the current
study was to test the hypothesis of potential variations in
chemical sensitivity in dysmenorrheal women. Results
demonstrated that changes in perception of selected odors,
specifically the increasing unpleasantness of the H2S odorant
and weakening intensity of the rose odorant, were associated
with poor DE. Higher levels of psychological distress, as
indicated by higher GAD-10, DI and SL scores, were
significantly related to higher DQ sub-item scores. The
observed olfactory sensitivity changes may reflect olfactorylimbic dysfunction or damage in dysmenorrhea women with
poor control. Findings suggest the need for appropriate
management of menstrual cramps in women and health.
Unpleasantness odor H2S perception change in
dysmenorrhea women
In this study, we observed a significant correlation
between pain index scores and perception of selected odors.
Unpleasantness ratings for the H2S odorant significantly
related to poor DE. Increasing negative responses to H2S
were significantly related to DQ severity, strength, and
frequency (P <.05). The DQ- severity was a statistically
significant predictor of H2S-related hedonic values (P =.006),
after controlling the collinear variables (Table 4). Moreover,
we found that the decrease in perceived intensity of the rose
odorant showed a significant correlation with the DQ
frequency score (P =.015). Previous studies have described
the association between functional changes in the olfactorylimbic areas and chronic pain. These regions included the
anterior olfactory nucleus, periamygdaloid and orbitofrontal
cortex areas that coded for emotional hedonic value/intensity
in the chemosensory domain [12-15]. Dysmenorrhea is
accompanied by abnormal brain activity and morphological
changes in several brain regions, which neurocircuits are
involved in various aspects of affective-pain processing [1,
2]. The circuitry of the olfactory system is located in the
basal limbic forebrain[16]. Converging evidence has also
suggested that the amygdala, which is critically involved in
sensitivity to valence stimuli and arousal [17], responds to
aversive olfactory stimulation [15]. The morphology of
limbic–amygdala circuitry changes in PDM [2] could explain
our observations that the trend of the olfactory perception

changes following women’s dysmenorrhea score. Further, the
manifestation of decreasing positive response to the rose
odorant and an increasing aversive response to the H2S
odorant would debate on afterwards.
Rose odorant and H2S perception sensitivity change in
dysmenorrhea women
The rose odorant perceptual intensity was negative
associated with the high DQ frequency group as described
previously (Table2, upper column). The participants
generally rated the H2S odor as an unpleasant/ aversive
chemical signal and the rose odor as a pleasant chemical
signal (Table 1) [18]. Contrasting exhibition of increasing
unpleasant emotion of H2S odor and weakening intensity to
the pleasant rose odor in dysmenorrheal women is perhaps
behind evolutional manners. The desire to experience more
pleasure and to avoid pain is fundamental human behaviors
[19]. The results of our study show that the reverse of such
behavior could occur in women with poor dysmenorrhea
experience as shown by the reaction to weakening rose
intensity and increasing H2S unpleasantness [12]. Studies
have suggested that the olfactory system plays a role as a
sentinel system rather than a ﬁne-tuned selection system [20].
As such, its central function would be to produce emotional
responses to odors that would serve as the base for approachavoidance behaviors [21]. Labroo and Nielsen (2010)
suggested that people can subconsciously reverse the
approach-avoidance relationship [13], describing the
possibility of reducing aversion to certain immediately
aversive items that may be beneficial to health. Internal
mechanisms have evolved in both humans and animals,
enabling them to maximize their chances of survival when
encountering threats, by responding to adverse information
that indicates risk and very quickly determining whether the
environmental stimulus is dangerous or not. Conversely,
weakening the intensity value of the pleasantness of the rose
odorant reflects the potential necessity to heighten rose
odorant application in the high DQ frequency group. It
remains to be elucidated if this functional resilience results in
improved adaptive responses for dysmenorrhea women.
Dysmenorrhea experience and it’s associated with
Psychometric Factors
There is a strong link between DQ score and psychological
distress such as anxiety, depression and stress level in our
findings. Consistent with previous studies, the four DQ subitems were significantly correlated with individual
psychometric properties of the scores (GAD-10, DI, SL)[4,
22, 23]. Previous studies have suggested that relatively high
psychiatric comorbidity, stressful personal histories and
psychological properties are predictive indicators in clinicbased chronic pain patients [24, 25]. Wang et al also linked
the incidence of dysmenorrhea to stress [23], providing
further evidence to suggest that chronic pain is a common
comorbidity of mood and anxiety disorders [22]. Results
perceive that the bio-psychological interrelation may be a
prolific area to explore for future investigations
dysmenorrhea.
Psychometric property related odorant perception
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Anxiety
Moreover, an interesting result emerged is showing in our
correlation analysis. The hedonic value of the rose odorant
represented a predictive variable for anxiety (P =.024) (Table
2; lower column). The present study identified a significant
relationship between GAD-10 scores and emotional response
to the rose odorant (P <.05) (Table 3). This indicated that
participants with higher anxiety assigned higher values for
pleasantness to the rose odorant. In 2007, Bradley et al.
described the association of rose oil with anxiolytic effects
[26]. However, the underlying mechanism remains unclear.
Rose oil is a complex mixture of chemicals that acts on
multiple pathways. In a series of studies conducted by Gureje
et al, people with repeated pains displayed susceptibility to
psychological disorders such as depression and anxiety [25,
27]. The increasing pleasantness of the rose odorant is
associated with the high DQ frequency group as described
previously. The results of our study can further indicate that
potential use of aromatic treatments may have a relieving
effect on physio-psychological sorrow and may be beneficial
to women and health.
Life Stress level
The associations of life stress level and five odorant
perceptions were also assessed in the present study. Findings
were related to previous studies which described the potential
roles of stress, in development and expression of the multiple
chemicals sensitivity in the participants under restraint stress,
fatigue or chronic illness [19, 28, 29]. Results showed that a
significant correlation between the intensity and hedonic value
of the H2S odorant and SL score. Stress could produce variety
of behaviors in animals and humans [29] and chronic stress
leads to changes in other neural circuits, such as the olfactory
system also documented [30]. One major target of the
hippocampus, which belongs to limbic system, is sensitivity to
chronic stress [19, 28, 31]. Stress activates the hypothalamic-pituitary-- adrenal (HPA) axis, altering morphology and
function of the amygdala- hippocampal regions [14]. The
amygdala is critically involved in emotional arousal,
interacting with stress hormones and increasing perception of
the emotional valence of events [17, 32]. Chronic stress causes
dysfunctions in other brain regions as well, especially the
limbic system that is responsible for emotive regulation [3336]. In the present study, the significant relationships between
the increased SL scores and elevated H2S odor sensitivity
might reflect warning signals that lead to avoidance behavior
and minimizing injury for an organism.
Clinical relevance of the findings
Finding elucidated a significant association between
increase chemical sensitivity and self-report DQ pain index.
Change of odor thresholds highlight a lead that olfactory
sensitization development probably through adverse
dysmenorrhea. Chemical Sensitivity is the beginning of a
syndrome that can progress to olfactory sensitization,
neurological disease, autoimmunity and many other health
problems [37-40]. From prior knowledge, most people often
tolerate well, endure or ignore their smell capability. Perhaps,
they had not yet appeared serious olfactory symptoms or
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sensation variations; hence do not seek medical evaluation or
treatment. However, exposure to environmental odors could
have a negative impact on health. Increased sensitivity to
adverse chemicals in the environment may further induce
top-down hurt. The risk of having dysmenorrhea is highest
among women experiencing high stress and negative
emotions. The findings regarding the significant chemical
sensory response, strengthen the risk of neural sensitization
occurring predominantly in poorly controlled dysmenorrhea.
Chronic illness could provoke Multiple Chemical
Sensitivities (MCS) referred to as Idiopathic Environmental
Intolerance [41]. The results of this study provide a new
impetus to the development of preventive medicine or
preventive care strategies to minimize the risk of chemical
sensitization by managing menstrual cramps.

5. Conclusion
This is the first study to report the long-term effects of
dysmenorrhea on odor perception. Findings indicate that
changes in perceived hedonic values of the H2S odorant and
in intensity of the rose odorant represent predictive variables
for poor dysmenorrheal experience. These chemical
sensitivity changes may reflect olfactory-limbic dysfunction
in the women experiencing severe dysmenorrheal symptoms.
The psychological distress and somatic sensitization pose a
potential risk to dysmenorrheic women. Our results highlight
the chemosensory evaluations and appropriate management
of menstrual cramps is an important requirement in women’s
health.
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