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On March 11, 2011, the Great East-Japan Earthquake occurred and a massive tsunami hit the northeastern 
coast of Japan.  Catastrophic disasters such as earthquakes and war cause tremendous damage, not only 
physically but also mentally.  Posttraumatic stress disorder (PTSD) is an anxiety disorder that occurs in the 
aftermath of a traumatic event.  Premenstrual syndrome (PMS) is a cluster of psychological and somatic 
symptoms that are limited to the late luteal phase of the menstrual cycle.  Premenstrual dysphoric disorder 
(PMDD) is considered a severe form of PMS.  To determine the relationship between premenstrual 
symptoms and natural disaster-induced PTSD among Japanese adolescent girls, we conducted a cross-
sectional study.  Overall, 1489 high school students who belong to two high schools in Sendai, the largest 
city in northeastern Japan, were assessed 9 months after the earthquake.  These schools are located 
inland, far from the seashore, and were not damaged by the tsunami.  Premenstrual symptoms were 
assessed using the Premenstrual Symptoms Questionnaire, and PTSD symptoms were assessed using 
the Japanese-language version of Impact of Event Scale-Revised, which is a widely used self-assessment 
questionnaire about PTSD symptoms.  We analyzed the data of 1,180 girls who completed the 
questionnaires and 118 girls (10.0%) were classified as having PTSD.  The prevalence rates of PMDD and 
moderate to severe PMS increased according to the comorbidity of PTSD (p < 0.001), showing a 
correlation between the severity of PMS/PMDD and natural disaster-induced PTSD.  The comorbidity of 
PMS/PMDD and PTSD may complicate the follow-up of both conditions.
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Introduction
On March 11, 2011, the Great East-Japan Earthquake 

occurred and a massive tsunami hit the northeastern coast 
of Japan.  Catastrophic disasters such as earthquakes and 
war cause tremendous damage, not only physically but also 
mentally.  Posttraumatic stress disorder (PTSD) is an anxi-
ety disorder that occurs in the aftermath of a traumatic 
event.  In general, women are more sensitive to traumatic 
events than men and are more likely to be affected by PTSD 
(Yehuda 2002).

Premenstrual syndrome (PMS) is a constellation of 
mood, behavioral, and physical symptoms that are limited 
to the late luteal phase of the menstrual cycle (Yonkers et 

al. 2008).  Premenstrual dysphoric disorder (PMDD) is a 
severe form of PMS.  The Diagnostic and Statistical Manual 
of Mental Disorders (DSM-IV; American Psychiatric 
Association 1994) describes research criteria for PMDD.  
The causes of PMS and PMDD have been suggested to 
include hormonal changes, neurotransmitters, diet, stress, 
and lifestyle (Grady-Weliky 2003).  Adolescence is an 
important and vulnerable period between childhood and 
adulthood.  Previously we have reported that PMS and 
PMDD are common menstrual problems in adolescents and 
should be treated as carefully as dysmenorrhea (Takeda et 
al. 2010).

Several epidemiological studies have demonstrated the 
associations between PMDD and PTSD (Wittchen et al. 
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2003; Perkonigg et al. 2004; Pilver et al. 2011), but there is 
no report about the relationship between PMS/PMDD and 
natural disaster-induced PTSD.  Our aim is to examine 
whether there is a relationship between the severity of 
PMS/PMDD and PTSD in adolescent girls.

Methods
The study was carried out in accordance with the principles out-

lined in the Declaration of Helsinki.  The institutional review board at 
Tohoku University approved the study.

Study population
A school-based survey was conducted in December 2011 using 

a sample of Japanese female students who belong to two public high 
schools in Sendai, the largest city in northeastern Japan.  These 
schools are located inland and were not damaged by the tsunami.  We 
have been conducting this survey annually since 2009 to assess the 
prevalence and impact of premenstrual symptoms among Japanese 

adolescent girls attending these schools (Takeda et al. 2010; Kitamura 
et al. 2012).  We recruited female high school students who had regu-
lar menstrual cycles (22-35 days) and were able to provide informed 
consent.

Questionnaire
We used the Premenstrual Symptoms Questionnaire (PSQ), 

which was developed in our previous study (Takeda et al. 2006), to 
screen for premenstrual symptoms.  The PSQ translates DSM-IV cri-
teria into a rating scale with degrees of severity described in Japanese 
and is essentially identical to the Premenstrual Symptoms Screening 
Tool (Steiner et al. 2003).  We divided girls with premenstrual symp-
toms into three groups: ‘PMDD’, ‘moderate to severe PMS’, and ‘no/
mild PMS’ according to the criteria reported previously (Steiner et al. 
2003; Takeda et al. 2006).  PTSD symptoms were assessed using the 
Japanese-language version of Impact of Event Scale-Revised (IES-R) 
(Asukai et al. 2002).  A 24/25 cut-off in total score was set to deter-
mine PTSD.

Fig. 1.  Relationship between severity of PMS and PTSD.  (A) IES-R score and severity of PMS.  Bars, mean ± s.d.  **p < 
0.01.  (B) Prevalence of PTSD and PMS/PMDD.

A
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Results
A total of 1350 female students completed the ques-

tionnaire.  One hundred seventy were excluded from the 
analysis because of incomplete data; therefore, we analyzed 
the data of 1180 girls aged 15 to 18 years (average 16.7 ± 
0.89 (s.d.) years).

The ‘PMDD’ group consisted of 42 girls (3.6%); the 
‘moderate to severe PMS’ group, 128 girls (10.8%); and the 
‘no/mild PMS’ group, 1,010 girls (85.6%).  The average 
IES-R score significantly increased according to the sever-
ity of PMS symptoms (p < 0.01 by one-way ANOVA fol-
lowed by Scheffe’s F test) (Fig. 1A).  One hundred eighteen 
girls (10.0%) scored ≥ 25 points and were classified as hav-
ing PTSD.  The prevalence rates of ‘PMDD’ and ‘moderate 
to severe PMS’ increased according to the comorbidity of 
PTSD (p < 0.001 by Mann-Whitney’s U test) (Fig. 1B).

 Next we compared the differences between the two 
schools.  As shown in Table 1, the severity of PMS and 
PTSD in School B was significantly higher than in School 
A.  During these three years, the rates of PMDD and mod-
erate to severe PMS in School A did not change, but signifi-
cantly changed in School B (Table 2).

Discussion
To our knowledge, this is the first study to refer to the 

relationship between the severity of PMS/PMDD and natu-
ral disaster-induced PTSD.  The association between PTSD 
and PMDD has been explicitly examined by German and 
American studies (Wittchen et al. 2003; Perkonigg et al. 
2004; Pilver et al. 2011).  The German prospective longitu-
dinal community survey showed that, compared to non-
PMDD women, PMDD women were more likely to have 
experienced physical threat, sexual abuse during childhood 
and severe accidents.  The greatest difference between these 
studies and our study is that the former examined all trau-
matic event types, while the latter deals with only the 
trauma induced by the Great East-Japan Earthquake.

Surprisingly, our data showed a significant difference 
in the severity of PTSD and PMS/PMDD between the two 
schools.  The schools are located within 2 km of each other 
in almost the same area of Sendai city.  Before the survey, 
we confirmed that no students had been victims of the 
earthquake and that their classes had returned to normal.  A 
likely explanation for this difference is that the commuting 
area of School B is wider than School A.  The majority of 
students live inland, but the percentage of students who live 
in the coastal area is much higher in School B than School 
A.  For example, only four students in School A (0.005%) 
live in Ishinomaki city, the worst-hit coastal area, while 25 
in School B (3.5%).

What causes the correlation between PMS/PMDD and 

Table 1.  Severity of PMS/PMDD and PTSD by school.

A (n = 561) B (n = 619) P value

PMS/PMDD (%)

0.001
(Mann-Whitney’s U-test)

no/mild PMS  499 (89)  511 (82.6)
moderate to severe PMS   50 (8.9)   78 (12.6)
PMDD   12 (2.1)   30 (4.9)

IES-R score (s.d.) 5.27 (8.0)
 

12.5 (13.5)
 

< 0.001
 (Student’s t-test)

PTSD (%)　　−  544 (97)  518 (83.7) < 0.001
(Chi-square test)       +   17 (3.0)  101 (16.3)

Table 2.  Rates of PMS/PMDD across the 3-years.

no/mild PMS
 (%)

moderate to
severe PMS (%) PMDD (%) P value

(Total) 2011 1,010 (85.6) 128 (10.8) 42 (3.56)
0.194

(Kruskal-Wallis test)
2010 1,167 (88.1) 116 (8.75) 42 (3.17)
2009 1,176 (86.8) 138 (10.2) 41 (3.03)

(A) 2011 499 (88.9) 50 (8.91) 12 (2.14)
0.213

(Kruska1-Wallis test)
2010 530 (86.5) 62 (10.1) 21 (3.43)
2009 529 (85.6) 73 (11.8) 16 (2.59)

(B) 2011 511 (82.6) 78 (12.7) 30 (4.85)
< 0.001

(Kruska1-Wallis test)
2010 637 (89.5) 54 (7.58) 21 (2.95)
2009 647 (87.8) 65 (8.82) 25 (3.39)
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PTSD is unknown, but we can suggest a possible explana-
tion.  PMS/PMDD and PTSD may have overlapping bio-
chemical etiologies, including the possible role of the sero-
tonergic system in both.  Further investigation is needed to 
clarify why PMS/PMDD and PTSD have a positive correla-
tion.

The findings of our study have important implications 
for clinicians.  First, when we treat an adolescent girl pre-
senting with PTSD symptoms, we must always be aware of 
PMS/PMDD.  Second, clinicians should follow their 
patients’ symptoms in relation to their menstrual cycle.  The 
comorbidity of PMS/PMDD and PTSD may complicate the 
follow-up of both conditions.  Finally, we should note that 
9 months after the earthquake, the incidence of PTSD was 
still high among female high school students in earthquake 
areas without severe property damage.  It has been reported 
that PTSD is associated with a low-grade systemic proin-
flammatory state, which could contribute to atherosclerosis 
(von Känel et al. 2007).  Moreover, PTSD in adolescents 
has been suggested to be associated with the objective dis-
ease states, such as circulatory disease (Seng et al. 2005).  
Clinicians should care for girls in disaster areas both men-
tally and physically now and in the future.
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