
Thal Journal of Obstet『 ics and Gynaecology
December 1996,Vol.8, pp.319‐ 323

GYNAECOLOGY

Ab陶◎『1哺 a薔 瑕◎陶st『覇範暑Cyotte itt Second Ve籟『 闇edical Students at

$irira! F-lospltal

Manee Rattanachalyanont MD,カ

Supornpirrl Chearskul MD.・
★

力
 Deparfmθ ηf οf Obsrθ irゎs a17d Gynaθ θοlogy,

カオ Depa″ mθρ:OF PbysわノOg‰ FaOυty οrttθ dfcゎθ,SirirattOoρ 麟みんraわた女ガ4/nルθrs√

`ん

8a17gkOk′ 07θα コ助a″ar7」

ABSTRACT

Objective To determine the effect of psychological stress on the menstrual cycie in

second year medical students.
Design Before and after study.
SettinE Departrnent of Physiology, Faculty of Medicine Siriraj Hospital.
Subiects Forty-nine volunteers (18 - 21 years old) from second year medical students

were studied. Two blood samples were collected from each student, one during the
assumed non-stressed (ANS) period and the other during the assumed stressed
(AS)period.

Main outcome measures Characteristic of menstrual cycle was recorded. Serum
cortisol, prolactin, gonadotropins and progesterone were measured using
radioimmunoassay.

Results Abnormal cycles were found in 2 characteristics : (1) irregular cycle
comprised 22/" ol all subjects ; (2) low serum progesterone in the assumed luteal
phase, implying anovulation or luteal defect, comprised 62/" and 70/" of subjects
during the ANS and the AS periods respectively. There was no significant
difference in the incidence of abnormal cycle between the two periods. No
correlation between serum levels of progesterone and cortisol, prolactin or LH : FSH
ratio could be demonstrated.

Conclusion Over 60% of second year medical students at Siriraj Hospital had abnormal
menstrual cycles. We could not demonstrate the correlation between this high
incidence and th.e level of stress hormone, i.e. cortisol.

Key words : abnormal menstrual cycle, medical students, psychological stress

VOL 8,N04,DECEMBER 1996 Rattanachalyanont M et al.ハ bnOrmaノ 艤ersrrtrarlonゎ Medicar S″σθ′rs  319



Medical school is a stressful environment in

which various stressors have been identified.(1)

Female medical students are reported to have

higher level of stress than male colleagues.(2)

Mental stress, which can affect academic
performance and health of medical students,(2)

produces numerous alterations in psychoneuroen-

docrine responses which consequently affect

reproductive function.(3) Abnormal female repro-

ductive function is usually expressed as an

abnormal menstrual cycle, for example abnormal

luteal phase, anovulation (with or without cycle

irregularity) or amenorrhoea.(a)

Due to the curriculum of the Faculty of

Medicine Siriraj Hospital, during the second year

which is the first of two preclinical years, medical

students have to attend three major subjects, i.e.

Anatomy, Physiology and Biochemistry, and also

other minor subjects. Since these subjects are

entirely different from those of first premedical

year, the students have to adjust themselves so

much, hence, induce them some level of stress.

This study aims to determine : (1) the

incidence of abnormal menstrual cycle in second

year medical students whom are assumed to

have high level of stress and (2) the correlation

between serum levels of progesterone in the

assumed luteal phase and some other hormones

that are affected by stress and have putative

etfects on reproductive functions.

Materials and Methods
Subjects were second year medical

students attending Physiology class at the Faculty

of Medicine Siriraj Hospital, Mahidol University.

Forty-nine female volunteers, aged 18 - 21

years, were asked to answer the questionnaire

enquiring about their health status and menstrual

history. All subjects were healthy and within an
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acceptable range of body mass index (16.03 -

25.80 kg/m2).

Two blood samples were collected from

each volunteer. The first sample was taken during

the assumed non-stress (ANS) period at the

beginning of the second semester when they

commenced their Physiology class. The second

sample was taken during the assumed stress

(AS) period within a few days before the

Physiology examination.

Ten millilitres of blood were drawn between

8.00-9.00 a.m. from each subject and collected

in a non-heparinized glass tube. Serum was

separated and frozen al -20 oC untii hormonal

assay was performed. Serum cortisol, prolactin,

progesterone and gonadotropins, i.e. luteinizing

hormone and follicle stimulating hormone (LH and

FSH) were measured using radioimmunoassay

techniques (WHO protocol).(s)

Day of menstrual period, especially the

assumed luteal phase, was estimated from last

menstrual period (LMP) on 2 assumptions. One is

that a woman who has a cyclic, spontaneous and

predictable menstruation is strong evidence for

recurrent ovulation(a) and the other is that

adequate luteal phase lasts at least 11 days

(range 11 - 17 daYs).ts)

Abnormal menstrual cycle was defined

as an irregular cycle or a regular cycle with low

serum progesterone in the assumed luteal phase

(less than 9.8 nmol/L) within the day between 4

and 11 days before menstruation.o-s)

The results were tabulated as mean t SD

and percent. Paired t-test and Chi-square test

were used to compare values in the ANS with

those in the AS period. Linear regression analysis

was used to determine the correlation between

serum progesterone and other hormones. Statis-

tical significance was accepted at F value of less

than 0.05.
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Results
From 49 subjects, 11 students (22/") had

an irregular menstrual cycle while another 38

students had a regular cycle of every 28.32 !
3.25 days (range 21 - 35 days).

Among 38 students who reported a regular

cycle, 21 students in the ANS and 10 students in

the AS period were expected to be in the luteal

phase : 62/o of the former and 70/" of the latter

had serum progesterone levels in the assumed

luteal phase less than 9.8 nmol/L (Table 1). No

significant difference in the incidence of students

having low luteal progesterone levels between the

ANS and the AS periods was found (P = 0.725).

There was no significant difference between

serum cortisol levels during the ANS period

(788 t 216 nmol/L) and the AS period (800 t
228 nmollL) (P = 0.240) The data on hormone

profile in both periods were grouped together

when linear regression between serum proges-

terone and other hormones were analysed. No

correlation between serum levels of progesterone

and cortisol, prolactin or LH:FSH ratio could be

demonstrated (Fig. 1).

Discussion
There are several methods for evaluation of

female reproductive functions. ln this study, serum

Table 1. Serum progesterone in the assumed luteal phase of the students during the assumed

non-stressed (ANS) and the assumed stressed (AS) periods

Serum progesterone

(nmoVL)

Number of students (%)

ANS AS

low

normal

(く 9.8)

(≧ 9.8)

13 (62)

8 (38)

7 (70)

3 (30)

total 21 (100) 10 (100)
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P = 0.725 (Chi-square test)

Cortisol (nmol/l) Prolactin (nmol/l) LH:FSH ratio

Fig. 1. Correlation between serum progesterone in the assumed luteal phase and cortisol, prolactin and LH : FSH

ratio.

″=30
r=‐0.330

P=0.075
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P=0.806
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progesterone in the assumed luteal phase was

used because it is diflicult to interpret other

parameters or hormones in a cFOSS― SeCtiOnal

study like this.

in this study, 22°/。 of subleCtS had an

irregular menstFual Cycle which implied abnormal―

ity in reproductive function.(4)FuFtherrnore, over

60%of students who FepOrted previously regular

cycles had abnormal iow serum progesterone in

the assumed luteal phase and therefore should

be considered as having abnormal cycles, either

anovlJlation or luteal defect.TheFe Were evidences

that cyclic bleeding found in an anovulatov cycle

was clinically indistinguishable from normal

ovulatory menstruation(10)but this propositiorl is

sti‖ debated.(4)

The incidence of luteal defect and/or

anovulation in the geneFal pOpulation varies

with the gFOups studieC and the diagnostic

measures.(10‐ 12)Our results indicated that this

incidence in second yeaF rnedical students wQs

high. An abnorFnal Cycle in these giFls may be

associated with chronic stress that concuFFently

induced persistently high serum Gortisol. The

instability of the hypothalamic― pituitary― gonadal

axis, the function of which still does not FeaCh

maximurn in this late adolescent age group,(11)

was another possibility. However, a girl at this

age should れave ovulatory cycle in 60-80° /. of

menstrual cycies.(13)

Stress produces considerable alteFatiOn in

psychoneuroendocrine responses which in tuFn

affect repFOduCtive function.(3,14)The increased

corticotropin‐ FeleaSing horFr10ne(CRH)aSSOCitted

with increased ttctivity of central oploid peptide

and serotoninergic pathway can inte「 Fupt

reproauctive function(15)via disturbance of

gonadotropin releasing hormone(GnRH)pulSa―

tion(14,16)which in turn affects LH secretion. ln

addition, concurrently elevatea CRH and opioid
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peptide cQuse changes in both cortisol and

prolactin levels which also affect reproductive

fu nction. Other than these hoFmOneS and

peptides, central neuroregulatlon of the secretion

of multiple pituitary hormones,for example thyroid

StiFnulating horrnone, are also disturbed.(17)They

also have effects on reproductive function.

ln the present study,there was a tendency

to have lower seFum prOgesterone levels with

higher serum cortisol levels. However, no

significant correlation between serum pFOgeS―

teFOne levels and cortisol or prolactin levels was

observed.

The LH :FSH ratto is considered abnormal

if it is higれ eF than 3 except at the ti『 ne of ovula‐

tion.An abnoFmal LH:FSH ratio is usually found

in the condition with chronic anovulation.(6)

脚eVertheless, this study could not confiFm any

COFFelation between iow serum progesterone and

a hich LH:FSH FatiO.

「
ronl this study the coFrelation be慾 鐸een an

abnormal menstFual Cycle and psychological

StFeSS COuld not be proven since the incidence of

students showing abnor『 nal「nenstrual cycle during

ttte ANS and the AS periods were not significantly

different. This may tte because of equality in

the leveis of stress bet、 Ⅳeen these two peFiOdS,

as irldicated by comparable serum cortisol levels

in both periods.(18)High cortisol leveis in the ANS

period may arise from st"essors other than

examination, Persistently high cOFtiSOl level in the

AS pettod may refeF tO an inabil腱 y of su劉 ectS tO

cope with stFeSS(19,20)。 r their inability to increase

cortisol level in response to additional stress.

ln conclは sion, this FeSult suggested a high

incidenco of abnoF『 nal menstrual cycles in second

year medical students at Si百「到 Hospnal.ALhough

胸O COFrelation between low seFum prOgesterone

and other hormones respondinc to stress could

be demonstrated,we weFe unable to discount the
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possibility that anovulatory cycle in these students

may be associated with high cortisol, prolactin or

abnormal LH : FSH secretion. Since second year

medical students at Siriraj Hospital seemed to
fall under a prolonged or chronic stress (as

suggested by persistently high cortisol level), other

groups of students who have fluctuated level

of stress might be a better subject to study.
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