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Emotional change in female college students during menstrual cycle and its relationship with hormonal level
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[ Abstract] Objective To explore the relationship between emotional change and hormonal levels in female college
students during the menstrual cycle. Methods Menstrual distress questionnaire (MDQ) was used for emotional evaluation.
Hormone samples were collected from saliva and were determined by HPLC. Results The scores of pain, concentration ability,
behavioral change, autonomic reactions, water retention, negative emotion, eating habit (P<C0. 01) and scores of arousal (P<C
0.05) were significantly different between the early follicular phase and ovulatory phase in the subjects.  Scores of water
retention, eating habit (P<C0.01), and scores of arousal (P<C0. 05) were significantly different between the ovulatory phase
and luteal phase. Scores of pain, concentration ability, behavioral change, autonomic reactions, negative emotion and eating
habit were significantly different between the early follicular phase and luteal phase (P<C0. 01). Meanwhile, the subjects were
divided into high score group and low score group according to the scores obtained based on 9 domains. In the early follicular
phase, estrogen levels were significantly different between high score group and low score group on pain (P<C0. 01); cortisol
and estrogen levels were also significantly different between high score group and low score group on the concentration ability
(P<C0.05). In the ovulatory phase, cortisol levels were significantly different between high score group and low score group on
pain, water retention(P<C0. 05), and arousal(P<C0. 01); the same was true for the estrogen levels on concentration ability
(P<C0.01) and for the progestorone levels on eating habit(P<C0. 01). In the luteal phase, estrogen levels were significantly
different between high score group and low score group on pain, autonomic reactions and negative emotion (P <C0. 05);
progestorone levels were significantly different on autonomic reactions, water retention, self-control ability, eating habit(P<C
0.01) and on negative emotion (P < 0. 05). Conclusion Hormonal levels in the saliva are related to emotion change in the

menstrual cycle of female college students. Estrogen is positively and progesterone, cortisol are negatively correlated with
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emotion, suggesting that estrogen, progestorone and cortisol can regulate emotion in healthy subjects as well.
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Tab 1 MDQ scores in different phases (1=-early follicular phase; 2=ovulatory phase; 3=luteal phase)
TEs e
Cluster
1 2 3 1vs2 2 vs 3 1vs3
Pain 3.4943.92 2.43+2.87 2.3242.72 <C0.000 1 0.2337 <20.000 1
Concentration ability 3.63+5.35 2.92+4.89 2.79+4.58 0.001 6 0.371 3 <20. 000 1
Behavioral change 4,68+4. 84 3.71+4.03 3.62+3.96 <20.000 1 0.479 5 <0.000 1
Autonomic reactions 1.284+2.22 0.85+1.74 0.974+1.79 <£0.000 1 0.051 3 0.000 1
Water retention 1.4542.17 0.97+1.69 1.30%1.98 <20.000 1 <20.000 1 0.134 8
Negative affect 4,47+6.70 3.21+5.60 3.28+5.42 <Z0.000 1 0.678 4 <Z0.000 1
Arousal 3.234+4.92 3.77+5.19 3.3244. 84 0.020 5 0.015 0 0.611 1
Self-control ability 0.81+1.98 0.75+1.77 0.75+1. 80 0.386 9 0.979 2 0.357 9
Change in eating habits 0.66+1.20 0.47+1.02 0.384+0. 94 0.000 1 0.009 9 <20.000 1
MDQ: Menstrual distress questionnaire
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Tab 2 Saliva hormone levels of high and low MDQ scores groups in different phases

Lps/(pg + ml™ 1), xds]

Early follicular phase

Ovulatory phase Luteal phase

Cluster

n Cortisol Estrogen gegi(;;)ne n Cortisol Estrogen gesriz(;;me n Cortisol Estrogen geiz(;;me
Pain
Low 34 0.078+ 0.1394+ 0.244+ 41 0.045+ 0.117+ 0.219+ 40 0.043+ 0.139+ 0.210+
0.072 0.125 0.213 0.053 0.118 0.276 0.043 0.092 0.291
High 41 0.0724 0.090+ 0.234=+ 34 0.089+ 0.091%+ 0.247+ 35 0.059+ 0.104+ 0.246+
0.187 0.068" * 0.228 0.165* 0.057 0.271 0.133 0.119* 0.276
Concentration ability
Low 34 0.108+ 0.133+ 0.238+ 36 0.081+ 0.130+ 0.205+ 36 0.041+ 0.140% 0.200+
0.228 0.129 0.263 0.164 0.126 0. 266 0.032 0.116 0. 301
High 41 0.0474 0.094+ 0.239+ 39 0.050% 0.082+ 0.257+ 39 0.059+ 0.106+ 0.252+
0.060" 0.064* 0.181 0.048 0.043** 0.280 0.130 0.096 0. 266
Behavioral change
Low 30 0.0774 0.125+ 0.241+ 35 0.046+ 0.103+ 0.203+ 35 0.054+ 0.123+ 0.191+
0.130 0.135 0.212 0. 055 0.079 0. 263 0. 060 0.072 0. 303
High 45 0.073+ 0.1044 0.237+ 40 0.082+ 0.107+ 0.257+ 40 0.048+ 0.122+ 0.258+
0.181 0.068 0.227 0.154 0.108 0.281 0.119 0.130 0.263
Autonomic reactions
Low 37 0.080+ 0.121+ 0.251+E 40 0.058+ 0.114+ 0.229+ 41 0.047+ 0.139+ 0.132+
0.127 0.083 0.246 0.095 0.111 0. 307 0. 044 0.092 0.177
High 38 0.070+ 0.104+ 0.227+ 35 0.072+ 0.095+ 0.235+ 34 0.055+ 0.102+ 0.341+
0.192 0.115 0.194 0.143 0.073 0. 230 0.135 0.120% 0.341*~
Water retention
Low 38 0.094+ 0.1244+ 0.211+ 33 0.039+ 0.1204+ 0.241+ 37 0.037+ 0.1354+ 0.165+
0.218 0.115 0.172 0.030 0.122 0. 328 0.026 0.120 0.245
High 37 0.057+ 0.1004+ 0.267+ 42 0.085+ 0.093+ 0.225+ 38 0.064+ 0.1104 0.287+
0.065 0.081 0. 260 0.155* 0.067 0.223 0.131 0.091 0.306" *

(BT R
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Early follicular phase Ovulatory phase Luteal phase
Cluster n Cortisol Estrogen ge:‘)r;:me n Cortisol Estrogen ges}:?;;)ne n Cortisol Estrogen gei(ra(;;)ne
Negative emotion
Low 37 0.092+ 0.126+ 0.240+ 40 0.0764+ 0.117% 0.1924 36 0.048+ 0.143+ 0.166+
0.197 0.123 0.209 0. 157 0.092 0.221 0.043 0.118 0.242
High 38 0.059+ 0.0984+ 0.238+ 35 0.051%+ 0.0924+ 0.277+ 39 0.053% 0.103% 0.282+
0.119 0.070 0.233 0.048 0.099 0. 319 0.127 0.092* 0.308"
Arousal
Low 38 0.094+ 0.1194+ 0.211+ 36 0.092+ 0.111+ 0.247+ 36 0.051+ 0.128+ 0.1864+
0.216 0.083 0.175 0.164 0.105 0.294 0. 059 0.123 0. 256
High 37 0.0564 0.105+ 0.267=+ 39 0.039% 0.099%+ 0.218%+ 39 0.050%= 0.1174 0.264+
0.071 0.116 0. 257 0.038** 0.086 0. 254 0.121 0.089 0. 304
Self-control ability
Low 44 0.068+ 0.1194+ 0.235+ 37 0.063+ 0.1114+ 0.191+ 42 0.050+ 0.1324+ 0.126+
0.110 0.074 0. 244 0. 099 0. 089 0. 245 0.053 0.082 0.188
High 31 0.085+ 0.103+ 0.244+ 38 0.066+ 0.099+ 0.271+ 33 0.051+ 0.111+ 0.355%
0.217 0.129 0.186 0.137 0.102 0.295 0.133 0.132 0.330" "
Change in eating habits
Low 40 0.0774 0.112+ 0.208=+ 39 0.062+ 0.117+= 0.162=+ 40 0.0534 0.126 0.1354
0.120 0.075 0.209 0.097 0. 087 0.227 0.053 0.083 0.193
High 35 0.0724 0.112+ 0.274+ 36 0.068+ 0.092+ 0.307+ 35 0.047+ 0.118+ 0.3324%
0.201 0.124 0.230 0.141 0.103 0.300" 0.129 0.129 0.331"

MDQ: Menstrual distress questionnaire. * P<0. 05,
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