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Obijectives: Recent studies have shown that women with autism spectrum disorder have higher
rates of menstrual problems, including irregular menstrual cycles, unusually painful periods
(dysmenorrhea), and excessive menstrual bleeding. In this study, we investigated the autistic
traits in female university students with primary dysmenorrhea (PD).

Methods: Seventy females with PD and 70 females without PD were enrolled in the study.
The Autism Spectrum Quotient (AQ) was used to measure autistic traits and the Brief Symptom
Inventory was used for evaluating anxiety and depression levels. The dysmenorrheal pain was
assessed by visual analog scale (VAS), coded from 0 to 10. Weight and height were measured,
and the body mass index was calculated.

Results: There were no statistical differences between the groups in terms of age, duration of
education, and body mass index. Women with PD had higher AQ — Total, and AQ — Attention
Switching subscale scores than subjects without PD. Spearman analysis revealed that AQ —
Total and AQ — Attention Switching scores were correlated with VAS. According to the linear
regression analysis, VAS was predicted only by AQ — Attention Switching subscale.
Conclusion: Our findings showed an association between autistic traits and dysmenorrhea in
typically developing females.
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Introduction

Primary dysmenorrhea (PD) is the most prevalent gynecological condition expe-
rienced in women of reproductive age.! It is defined as a colicky, low abdominal
pain associated with menstruation in the absence of any obvious pelvic pathology.
PD first occurs usually during adolescence after ovulatory cycles become estab-
lished, and pain severity decreases with increasing age.> The contributing risk
factors include younger age, low and high body mass index, earlier age at menar-
che (AAM), smoking, prolonged or aberrant menstrual flow, family history of
dysmenorrhea, nulliparity, high caffeine intake, and a history of sexual abuse.!?
It negatively affects daily life activities, academic performance, and socializing
with peers and is reported to be associated with psychiatric conditions such as
depression and anxiety.*

Autism spectrum disorder (ASD) is characterized by deficits in social commu-
nication and social interaction across contexts, as well as restricted and repetitive
patterns of behavior, interests, or activities.> According to the report of Autism and
Developmental Disabilities Monitoring Network, the current estimated prevalence of
ASD is 14.7/1,000 (one in 68) children aged 8 years.® Males are approximately four
times more likely than females to receive the diagnosis.” Although the underlying
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etiology remains unclear, recent findings suggest that ASD
is a polygenetic disorder with interaction of genetic and
environmental factors.?

The androgen theory of ASD proposes that elevated pre-
natal androgens may have masculinizing effects on fetal brain
and may be a precursor for autistic traits.” Previous studies
have shown that higher fetal testosterone levels, measured in
amniotic fluid, were positively correlated with autistic traits
in typically developing children.”® Lower second-to-fourth
digit length ratio (2D:4D) was reported in individuals with
ASD, indicating greater fetal testosterone exposure.!® Several
studies have also demonstrated that excessive androgens
have been related to menstrual problems, including amenor-
rhea, irregular menstrual cycles, and dysmenorrhea.!''* The
androgen theory also suggests that women with ASD might
be more vulnerable to medical conditions associated with
elevated androgens, including severe acne, hirsutism, and
menstrual problems.'*!

Limited literature indicates that women with ASD
experience higher rates of menstrual difficulties, including
premenstrual syndrome, irregular menstrual cycles (amen-
orrhea), unusually painful periods (dysmenorrhea), and
excessive menstrual bleeding.'*'® In an observer-rated study,
Obaydi and Puri'® have found a markedly increased preva-
lence of premenstrual syndrome in a group of women with
autism compared to age- and intelligence-matched controls
(92% vs 11%). Ingudomnukul et al'* have demonstrated that
significantly more women with ASD experienced menstrual
problems, including irregular menstrual cycles (57.4%
vs 28.6%) and dysmenorrhea (44.4% vs 28%) compared
to controls. Pohl et al'’ have also reported higher rates of
irregular menstrual cycles (46.3% vs 34%) and dysmenor-
rhea (39.3% vs 26.3%) among women with ASD than those
among healthy controls.

ASD is a clinical diagnosis; however, behavioral and cogni-
tive traits linked to ASD (autistic traits) are common and follow
a continuous distribution in the general population.'** Previous
studies have reported associations between autistic traits and
other factors, including white matter connectivity, facial fea-
tures, and genetic polymorphisms.?'>* Lundstrém et al** have
demonstrated that both ASD and autistic traits share etiological
similarity, and they have suggested that they differ from each
other in terms of severity and functional impairment.

In this study, we aimed to investigate the association
between autistic traits and PD in a group of university
female students. Based on the above literature, indicating
that dysmenorrhea was more frequent in women with ASD
than controls, we predicted that women with PD would have
higher autistic traits than women without PD.

Methods

Participants
This case—control study was conducted between January
2015 and October 2015. The participants of the study were
female medical students, recruited from a public university,
Necmettin Erbakan University (Konya city, middle of
Turkey). Menstruation pain was first measured in each indi-
vidual by a visual analog scale (VAS), coded from 0 to 10.
Subjects who had a history of dysmenorrhea, starting shortly
after menarche, and who rated menstrual pain as “severe”,
defined as a score =6 on the VAS,? were included in the study
group (SG). Subjects were enrolled into the control group
(CQG) if they rated their menstrual pain as =2 on the VAS.
Dysmenorrhea was defined as a 1272 hours colicky pain
in the lower abdomen during each menstrual cycle (for three
consecutive menses), with or without nausea, diarrhea, fatigue,
or headache.! The inclusion criteria for all the participants were
as follows: 1) 18- to 25-year-old females; 2) a regular men-
strual cycle of ~27-32 days; and 3) nulliparity. The exclusion
criteria were as follows: 1) acute or chronic pelvic disease;
2) physical illness causing pain; 3) smoking; 4) pregnancy
or/and a history of childbirth; and 5) use of any psychotropic
drugs and hormonal contraception within last 6 months.

Procedure

Before entering the study, purpose and procedure of the study
were explained to the participants. Upon their agreement,
written informed consent was obtained from all participants.
All the subjects were clinically examined by a gynecologist
and completed a comprehensive evaluation, including
medical history, pelvic manual examination, and pelvic
ultrasonography in the Obstetrics and Gynecology Outpatient
Clinic to exclude secondary dysmenorrhea caused by organic
pelvic diseases. Subjects who showed no evidence of a medi-
cal condition that would explain PD were considered eligible
for the study. The participants did not use any pain-relieving
medication on the day of assessment.

They were then invited to complete a data form about
their demographic characteristics and menstrual patterns
and to rate their current menstruation pain by using VAS.
Afterward, they filled out two self-report questionnaires,
Brief Symptom Inventory (BSI) for measuring their anxiety
and depression levels and Autism Spectrum Quotient (AQ)
to evaluate their autistic traits. Weight and height were
measured in all participants, and their body mass index
was calculated. This procedure was conducted in the same
order and took ~25-30 minutes to complete for each subject
during the menstruation phase. There was no remuneration
for participation.
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The study and the study protocol were reviewed and
approved by the ethics committee of the Necmettin Erbakan
University, Faculty of Medicine, Konya, Turkey.

Instruments

Data form

This is a self-reported form, prepared for the purpose of this
study, that included questions about the demographic charac-
teristics (age, duration of education) and menstrual patterns
(AAM, duration of the menstruation cycles and bleeding,
duration of the menstruation pain) of the subjects.

Menstruation pain intensity

During their menstruation phase, the participants rated
the intensity of their current menstrual pain on a 10 cm
VAS, from “no pain” (0) to “the worst pain I have ever
experienced” (10).

Autism Spectrum Quotient

The AQ is a 50-item self-report questionnaire that measures
autistic traits in adults with normal intelligence.? Individu-
als are asked to indicate how well each statement applies to

CEINNTS

them on a 4-point scale: “strongly agree”, “slightly agree”,
“slightly disagree”, and “strongly disagree”. Each item is
rated with a score of ““1” to a response indicating an autistic
trait and “0” to a response nonindicative of an autistic trait.
It consists of five subscales, each comprising ten items:
Social Skills, Attention to Detail, Attention Switching,
Communication, and Imagination. Items within each subscale
are summed to provide a quantitative measure of that par-
ticular autistic trait, with higher scores indicating increased
autistic traits. The reliability and validity of the AQ in the
Turkish population was done by Kdse et al.?® They reported
the internal consistency as ¢=0.64. In the current study,
internal consistency for the AQ was ¢=0.55.

Brief Symptom Inventory

The BSI is a 53-item, self-report inventory that measures
symptoms of psychopathology in adults.?” The participants

Table | Characteristics of the participants by groups

were asked to rate the degree to which they were affected
by and experienced distress from symptoms during the pre-
vious 7 days. Each question was rated on a 5-point Likert
scale ranging from “not at all” (0) to “extremely” (4). The
Turkish version of BSI was reported to be reliable and valid
for use in the Turkish population.?® For the current study,
only subscales measuring depression and anxiety were
used. In this sample, BSI — Depression and BSI — Anxiety
had good internal consistency (BSI — Depression, o=0.89;
BSI — Anxiety, 0=0.88).

Data analysis

Statistical analyses were done using SPSS for Windows,
Version 22.0 (IBM Corporation, Armonk, NY, USA).
Continuous variables were represented as mean + standard
deviation. Kolmogorov—Smirnov test was performed to test
distribution of the data, and according to the results, an inde-
pendent 7-test or Mann—Whitney U-test was used to compare
continuous variables between the groups. Spearman’s corre-
lation was used to analyze the associations between VAS and
study variables. Linear regression analysis was performed to
determine the predictors of VAS score. A P-value of <0.05
(two tailed) was considered as statistically significant.

Results

One hundred forty female students met the criteria for
participation and were enrolled into the study. They were
divided into two groups based upon their VAS score: the
SG (n=70) had severe painful menstruation (VAS =6) and
the CG (n=70) had no pain during menstruation (VAS =2).
Statistical tests confirmed that the two groups were well
matched for age, education, anthropometric variables, and
menstrual characteristics (Table 1).

According to the VAS, women in the SG reported sig-
nificantly more severe menstrual pain compared to controls
(7.44+1.14 vs 0.99+0.81; P<<0.000). The menstrual pain
duration of the subjects in the SG was 2.23+0.94 days and
their history of dysmenorrhea was 7.77£2.80 years.

Characteristic SG# CG* t/z score P-value r

Age (years)® 22.13+2.01 22.06+2.09 -0.027 0.978 —0.002
Education (years)* 16.36+1.89 16.14%1.75 —0.869 0.385 —-0.073
BMI (kg/m?)® 21.25+2.34 21.17+3.61 0.171 0.865 0.014
AAM (years)® 12.80+1.25 13.01£1.39 —1.046 0.296 —-0.088
Menstrual cycle duration (days)* 29.07+£3.49 28.41+4.17 —-1.439 0.150 —0.121
Menstruation bleeding duration (days)* 6.70£1.23 6.56x1.35 —-1.228 0.219 —-0.103
Menstrual pain intensity (VAS, cm)? 7.44t1.14 0.99+0.81 —-10.903 0.000 -0.921

Notes: *Mann—Whitney U-test. ®Independent t-test. “Data presented as mean + SD. Bold data, P<<0.05 (significance).
Abbreviations: SG, study group; CG, control group; BMI, body mass index; AAM, age at menarche; VAS, visual analogue scale; SD, standard deviation.
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Table 2 Mean + SD scores of the AQ and BSI subscales by groups

Subscale SG CG t/z score P-value r

AQ - Total® 19.94+4.85 18.27+4.65 2.082 0.039 0.174
AQ — Social Skills® 3.77+1.93 3.53+1.68 —-0.702 0.483 —0.059
AQ - Attention to Detail® 5.21£2.01 4.76x1.77 1.426 0.156 0.120
AQ — Attention Switching? 5.29+1.55 4.71£1.69 2.080 0.039 0.17
AQ — Communication® 2.39+2.15 2.20+1.76 —0.083 0.934 —-0.007
AQ — Imagination® 3.29+1.73 3.07+1.58 —-0.561 0.575 —0.047
BSI — Depression? 16.93£9.34 15.50+6.79 1.035 0.302 0.08
BSI — Anxiety? 13.54+8.56 12.76x7.19 0.588 0.557 0.04

Notes: *Independent t-test. "Mann—Whitney U-test. Bold data, P<<0.05 (significance).

Abbreviations: SD, standard deviation; AQ, Autism Spectrum Quotient; BSI, Brief Symptom Inventory; SG, study group; CG, control group.

The AQ — Total revealed that SG had higher autistic
scores than controls. The mean scores in all subscales of
AQ were higher in the SG than CG; however, only Attention
Switching subscale reached significance. There were no sig-
nificant differences between groups in terms of depression
and anxiety levels (Table 2).

We examined the association between VAS and each
subscale of the AQ, BSI — Anxiety, and BSI — Depression.
Spearman analysis showed that VAS score was positively
correlated with only AQ — Total (»=0.190, P=0.025) and AQ —
Attention Switching subscale (=0.205, P=0.015). Multiple
linear regression analysis was performed to determine the
factors affecting menstrual pain intensity, measured by
VAS. Independent variables that entered into the regression
analysis included AQ subscales, BSI — Depression, BSI —
Anxiety scores, and clinical characteristics included age,
education, AAM, and duration of the menstruation cycle.
AQ — Attention Switching subscale was found as a significant
factor (Table 3).

Table 3 Linear regression analysis

Variables B Beta 95% confidence P-value
interval

AQ — Social Skills 0.099 0.053 -0.290-0.487 0.615
AQ — Attention to Detail 0.232 0.160 —0.085-0.548 0.150
AQ — Attention Switching 0410 0.198 0.034-0.785 0.033
AQ — Communication —0.037 -0.021 -0.382-0.309 0.834
AQ — Imagination 0.226 O.111 -0.151-0.604 0.237
BSI — Depression 0.074 0.180 -0.052-0.200 0.246
BSI — Anxiety —0.070 -0.164 —0.203-0.062 0.295
Age —0.095 -0.058 —0.691-0.501 0.754
Education 0.073 0.039 -0.595-0.741 0.829
BMI —0.042 -0.037 -0.241-0.158 0.681
AAM —0.081 -0.031 -0.545-0.383 0.729
Menstrual cycle duration  0.075 0.085 -0.078-0.227 0.336

Notes: R=0.295. R?=0.087. Bold data, P<0.05 (significance).
Abbreviations: AQ, Autism Spectrum Quotient; BSI, Brief Symptom Inventory;
BMI, body mass index; AAM, age at menarche.

Discussion

In this case—control study, we investigated the relationship
between PD and autistic traits in female university students.
According to our knowledge, this is the first study examining
autistic features in young females with PD by using the AQ,
an established measure to screen autistic traits in the general
population. We found that subjects with PD reported more
autistic traits than age-matched healthy controls and AQ —
Attention Switching subscale was associated with menstrua-
tion pain intensity, as measured by VAS.

Our results are in line with findings of two prior studies
indicating an association between dysmenorrhea and
ASD."!5 Ingudomnukul et al have examined a number of
medical conditions and behavioral traits, seen as associated
with elevated androgen levels, in women with ASD using
an electronically distrubuted questionnaire, The Testoster-
one Medical Questionnaire. Several medical conditions,
including polycystic ovary syndrome, hirsutism, severe
acne, and menstrual problems were found at a higher rate
in the ASD group (n=54) than healthy controls (n=183).
In the study of Ingudomnukul et al,'* significantly more
women with ASD reported dysmenorrhea (44.4% vs 28%).
Pohl et al® replicated these findings in a larger sample and
similarly reported that dysmenorrhea was more frequent
in women with ASD (n=415) than controls (n=415; 39.3%
vs 26.3%). They suggested elevated androgen levels as the
common link between the following two conditions: ASD
and dysmenorrhea.!'*!3

Several studies have suggested that excessive androgens
were related to menstrual problems, including amenorrhea,
irregular menstrual cycles, and dysmenorrhea.!'""* Asso-
ciation between increased androgens and menstrual irregu-
larities has been reported in both clinical and nonclinical
samples.'**’ Van Anders and Watson'* have found significant
positive correlations between salivary testosterone levels and
menstrual irregularities in healthy women. Hart et al'? have
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demonstrated that fetal androgen exposure had an influence
on reproductive function of female offspring. Our finding,
higher autistic traits in women with PD, raises the possibility
that a common biological mechanism, elevated androgens,
underlies both conditions.

Existing literature indicates that autistic traits exist
along a continuum in the general population. The andro-
gen theory suggests that certain groups within the general
population may be predisposed to have higher autistic
traits.” A previous study showed that women with poly-
cystic ovary syndrome, which is associated with menstrual
irregularities, had higher autistic traits than controls.*
Recently, an association between higher autistic traits
and delayed menarche was reported in nonclinical female
university students.’! Ingudomnukul et al'* and Pohl et
al’® have demonstrated the relationship between autism
and dysmenorrhea in clinically diagnosed ASD samples.
The current study found a similar association in typically
developing females.

Two prior findings, association between early AAM
and PD"? and positive correlation between autistic traits
and AAM,*" would suggest finding lower autistic traits in
women with PD, contrary to the results of this study. In our
sample, AAM was lower in women with PD; however, this
difference was not significant. The mean menarcheal age
was 13.01 in the CG, which is in line with previous studies
conducted in Turkey.*? We also did not find any correlations
between autistic traits and AAM in this sample. Therefore,
the associations between AAM, PD, and ASD should be
further investigated.

Previous studies have demonstrated sensory processing
(eg, vision, hearing, touch, smell, proprioception) problems
in individuals with ASD.3* Sensory disturbances in autism
may present as hypersensitivity (occurring as there is an
overload of stimuli) and hyposensitivity (occurring as an
underreaction to the sensory stimuli).>* Tavassoli et al®
have reported that adults with ASD had more sensory over-
responsivity to stimuli in the environment and within their
body. Robertson and Simmons*® have demonstrated strong
link between autistic traits and sensory processing difficulties
in the general population. Our finding, positive correlation
between autistic traits and menstrual pain intensity, is in line
with the existing literature.

In the current study, subjects with PD reported signifi-
cantly higher AQ — Total scores than controls and scored
significantly higher on only one of the five subscales of
AQ, Attention Switching. This subscale of the AQ covers
behaviors such as having strong interests, an adherence

to routine, and anxiety surrounding new situations. These
findings may suggest that PD patients experience dif-
ficulties similar to those with ASDs, at least in Attention
Switching domain measured by the AQ. Attention Switch-
ing subscale might be indicative of a relationship between
restricted interests and desire for sameness, and painful
menstruation.

One other finding of the current study was association
between menstrual pain intensity, measured by VAS, and
Attention Switching subscale of the AQ, meaning that
females with PD might have poor attention switching abili-
ties. This is consistent with the study of Keogh et al*’ con-
cluding that menstrual-related pain was related with greater
attentional interference, including attentional switching.
Craner et al*® have also reported that women with premen-
strual disorders had lower abilities to shift their attention.
The perception of pain depends on attention that is allocated
to a stimulus, and directing attention away from that stimu-
lus reduces pain.** These findings suggest that Attention
Switching might be a vulnerability factor by contributing to
more painful menstruation.

Several limitations of this study should be kept in mind.
First, although our sample was homogeneous, as consisting
of medical students, it does not represent all women and
we cannot generalize our findings to the general popula-
tion. Second, as this was a cross-sectional study, we cannot
determine the causal relationships between autistic traits and
dysmenorrhea. Prospective, longitudinal studies are required
to address this issue. Finally, we did not consider several pos-
sible confounding factors, including family history of ASD
and PD and history of sexual abuse, that might be expected
to have an impact on our findings.

Conclusion

This is the first investigation reporting an association between
autistic traits and PD in “neurotypical” female university
students. Although the biological underpinning of this
relationship is unclear, these preliminary findings require
further exploration.
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