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: The premenstrual dysphoric disorder (PMDD) is one important

mood disorder among women in premenstrual phase. The
menstrual-cyclic symptoms supported the role of estrogen
and progesterone in the etiology of PMDD. However, the
association between hormone and premenstrual symptoms were
not validated in previous study. The symptoms of PMDD
includes affective, cognitive, and physiological symptoms.
Dyssomnia i1s a typical physiological symptoms of PMDD.
Women with PMDD experienced hypersomnia, impaired sleep
quality, unrefreshed sleep, and poor attention at daytime.
Difference to other sleep disorder, these sleep problems
onset within one week before menstruation and spontaneously
remitted after menstruation. Although the onset and cease
of sleep problems was associated menstruation, how the
menstrual cycle affect sleep problems had not been
comprehensively understood. Most study of PMDD did not make
diagnosis based on diagnosis interviewing and did not
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recruited adequate sample size. Further, the late luteal
(premenstrual ) dyssomnia had impaired the attention of
women with PMDD in the day time. It impaired their
essential daily life function. Until now, there is no well-
developed treatment model for it. The mechanism of
dyssomnia in PMDD should be evaluated to develop effective
intervention. Our results based on a prospective
investigation in the luteal phase of women with PMDD and
controls. The results demonstrated a late luteal
deterioration of insomnia symptoms. Further, the insomnia
was significant associated with late-luteal attention
deficit and fatigue of women with PMDD. This demonstrated
1ts effect on daily life function of women with PMDD.
Further, the late-luteal progesterone was negatively
associated with insomnia. It demonstrated the protective
effect of progesterone on sleep in the late luteal phase.
Lastly, G carrier of estrogen receptor 1 alpha X bal had
lower insomnia among PMDD group. It suggest the moderating
effect of estrogen receptor 1 alpha X bal. These results
support the role of estrogen and progesterone on the
insomnia of PMDD. Further detail study was necessary to
develop effective intervention for insomnia of women with
PMDD.

Insomnia, PMDD, attention, fatigue, progesterone, ESRI.
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(4) Perceived stress scale: 4 Cohen & * # E » 2577 @& * 5 10 42% > ~B|% * kP&
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Table 1. The age, educational level, PMDD symptoms severity, estrogen and progesterone level, insomnia

severity, attention and fatigue of women with PMDD and controls.
PMDD diagnosis

Control PMDD
(N=57) (N=65)
Mean+SD Mean+SD t test

Age 25.05+3.78 24.94+3.49 -0.173
Eduagetotal 16.09+1.15 16.38+1.39 1.274
Late luteal PSST symptoms score 21.60+5.89 37.83%£7.83 13.039***
!_ate _Iuteal PSST functional 6.14+1 77 10.94+3.08 10.705***
impairment
Late luteal PMDDSQ score 19.16+20.90 69.12+22.27 12.724%**
Early luteal PMDDSQ score 15.82+17.42 44.09+30.74 6.328***
Late luteal E2 241.50+107.96 172.29+89.76 -3.771x**
Early luteal E2 202.72+121.20  159.844+102.55 -2.064*
Late luteal progesterone 9.02+7.69 9.63+7.58 0.426
Early luteal progesterone 7.9317.04 6.42+6.40 -1.205
Late luteal insomnia severity 12.70+9.61 29.05+14.02 7.585***
Early luteal insomnia severity 12.82+8.58 23.12+13.29 5.142%**
Late luteal insomnia symptoms 5.96+5.64 17.29+9.20 8.306***
Early luteal insomnia symptoms 5.67+5.22 12.62+8.53 5.500***
Late luteal objective insomnia severity 4.89+3.43 8.02+3.51 4.957***
Early_ luteal objective insomnia 5 26+3.10 7 18+3.39 3.251**
severity
Late !uteal subjective insomnia 184+1.71 37442 44 5.011***
severity
Early_ luteal subjective insomnia 1.89+1.92 33042 41 3.648***
severity

1 1 1 E X =
:)r;]s;)sr:nla severity change in luteal .0.19+5.93 5 9249 20 4.365
Late Lteal attention 10.19+9.24 29.63+£12.09 0.871***
Early Uteal attention 12.35+9.17 25.42+10.58 7.237*%**
Late luteal fatigue 28.30+11.47 45.92+9.23 9.399***
Early luteal fatigue 27.42+7.98 39.45+12.03 6.575***

Significant threshold: *p < 0.05; ** p < 0.01; *** p < 0.001
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Table 2. The repeated measures ANOVA for PMDD and phase effect for insomnia score in PMDDSQ and
insomnia severity in The Pittsburgh Insomnia Rating Scale.

repeated measure ANOVA

df Mean square F test

Insomnia

PMDD 1 951.13 94.066***

MC 1 77.625 20.438**

MC*PMDD 1 47.599 12.522**
PIRS

PMDD 1 10778.58 43.859***

MC 1 510.85 16.607***

MC*PMDD 1 555.03 18.043***




Significant threshold: *p < 0.05; ** p < 0.01; *** p <0.001
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Table 3. The repeated measures ANOVA for PMDD and phase effect for attention score and fatigue.

repeated measure ANOVA
df Mean square F test
Attention
PMDD 1 16040.815 88.789***
MC 1 64.28 1.783
MC*PMDD 1 616.771 17.112%**
Fatigue
PMDD 1 13348.91 88.261**
MC 1 821.22 13.141***
MC*PMDD 1 476.138 7.619**

Significant threshold: *p < 0.05; ** p < 0.01; *** p <0.001
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Table 4. The repeated measures ANOVA for PMDD, Simon, and phase effect for performance in Simon
task.

repeated measure ANOVA

df Mean square F test
Correction
PMDD 1 579.78 6.491*
MC 1 411.03 12.823***
MC*PMDD 1 66.43 2.072
Simon 1 9724.32 206.839***
Simon*PMDD 1 227.41 4.837*
MC* Simon 1 152.06 11.158**
MC*Simon*PMDD 1 7.57 0.555
Significant threshold: *p < 0.05; ** p <0.01; *** p <0.001
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Table 5. The correlation between late luteal insomnia, attention, fatigue, and performance in Simon task

Pearson Insomnia Attention Fatigue Congruent  Incongruent

performanc  performanc
e e

Insomnia 1

Attention 0640*** 1

Fatigue 0.777*** 0.620*** 1

Congruent -0.019 -.0074 -0067 1

performance

Incongruent -0.095 -0.095 -0.182 0.590*** 1

performance

Significant threshold: p < 0.05; ** p < 0.01; *** p < 0.001
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Table 6. The correlation between late luteal insomnia, attention, fatigue, estrogen level, progesterone level,
and luteal change of level

Pearson Insomnia  Attention Fatigue
Insomnia 1

Attention 0.668*** 1

Fatigue 0.781***  (0.661*** 1
Early luteal -0.037 -0.087 -0.037
estrogen

Late luteal -0.040 0.008 -0.041
estrogen

Early luteal -0.053 -0.073 -0.061
progesterone

Late luteal -0.275* -0.018 -0.163




progesterone
Significant threshold: p < 0.05; ** p < 0.01; *** p < 0.001
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Table 7. The association between Estrogen receptor alpha X-bal polymorphism and PMDD symptoms among
controls.

Control
ESRalphaGA1AA0
Yes No
(N=14) (N=42)
Mean+SD Mean+SD t test
Late luteal PSST symptoms score 19.43+5.27 22.21+6.00 -1.547
!_ate _Iuteal PSST functional 6.00+2.00 6.17+1.72 -0.301
impairment
Late luteal PMDDSQ score 8.64+6.93 22.23+£22.93 -3.403**
Early luteal PMDDSQ score 13.00+16.63 16.76+17.77 -0.697
Late luteal insomnia severity 8.64+5.53 13.90+10.41 -2.411*
Early luteal insomnia severity 10.07+6.13 13.31+8.82 -1.27
Late luteal insomnia symptoms 3.64+3.03 6.69+6.17 -2.44*
Early luteal insomnia symptoms 4.21+4.02 5.83+5.19 -1.063
Late luteal attention 4.71+5.54 11.95+9.65 -3.446**
Early luteal attention 6.43+5.83 14.21+9.38 -3.662**
Late luteal fatigue 23.07+5.89 29.93+12.49 -2.756**
Early luteal fatigue 24.64+7.01 28.05+8.03 -1.415

Significant threshold: *p < 0.05; ** p < 0.01; *** p <0.001

Table 8. The association between Estrogen receptor alpha X-bal polymorphism and PMDD symptoms among
women with PMDD.

PMDD
ESRalphaGA1AA0
Yes No
(N=28) (N=36)
Mean+SD Mean+SD t test
Late luteal PSST symptoms score 36.50£7.93 39.0+7.75 -1.27
!_ate _Iuteal PSST functional 10.04+2.97 11.64+3.06 -2.10*
impairment

Late luteal PMDDSQ score 63.54+21.94 73.31+£22.17 -1.76
Early luteal PMDDSQ score 35.86+26.21 50.97+£32.97 -1.99*
Late luteal insomnia severity 25.24+14.37 31.53+13.14 -1.83
Early luteal insomnia severity 20.54+14.26 24.86+12.45 -1.29
Late luteal insomnia symptoms 14.36+9.21 19.19+8.57 -2.17*
Early luteal insomnia symptoms 11.00+8.84 13.72+8.28 -1.27
Late luteal attention 26.61+12.36 31.56+11.47 -1.66
Early luteal attention 22.50+9.55 27.28+10.86 -1.84
Late luteal fatigue 42.93+8.89 47.89+8.87 -2.22*
Early luteal fatigue 37.64+12.74 40.58+11.54 -0.97

Significant threshold:* p < 0.05; ** p < 0.01; *** p <0.001
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