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Abstract 

Background:  A number of previous studies have explored international students’ adaptation process with regards 
to language, lifestyle, food, and environment. However, there have yet been no studies conducted to address the 
menstrual symptoms challenges faced by international female students during the acculturation period. Thus, this 
study aims to describe the prevalence of menstrual symptoms change and to explore the influencing factors among 
international female students studying in China during the acculturation period.

Methods:  An online cross sectional study was conducted among international female students studying in China 
during the acculturation period (defined as the first six months of living in the host country) in Hunan Province of 
China from March 2019 to July 2019. Menstrual symptoms questionnaire, sociocultural adaptation scale, China higher 
education student satisfaction scale, perceived stress scale, and Pittsburgh sleep quality index were used for data col-
lection. Descriptive analysis, ANOVA, paired t-test, Pearson correlation, and multivariate linear regressions were used to 
analyze the data using SPSS 21.0 software.

Results:  Three hundred and forty-five (97.18%, 345/355) female students from 45 countries fully completed the 
questionnaire. The mean age of the participants was (26.59 ± 6.439) years. In total, 18.49% of participants had encoun-
tered menstrual symptoms change. There were significant differences in the menstrual symptoms score between 
before arrival and evaluation during the first six months of living in China (t = − 11.700, p = 0.000). The main men-
strual symptoms change included cramps (17.68%), irritation (14.78%), abdominal pain (12.46%), fatigue (12.46%), 
and headaches (9.85%). Cultural adaptation level (β = 0.198, 95% CI: 0.934, 2.995), sleep quality (β = 0.166, 95% CI: 
0.112, 0.496), perceived stress (β = 0.193, 95% CI: 0.123, 0.410), time spent in the host environment, (β = − 0.270, 95% 
CI: − 3.200, − 1.444) and experience of visiting foreign countries (β = 0.184, 95% CI: 1.134, 4.125) were significantly cor-
related with menstrual symptoms change.

Conclusion:  The prevalence of menstrual symptoms change among international female students should not be 
overlooked when considering menstrual health in this population. Poorer cultural adaptation, poorer sleep quality, 
higher stress, and lack of overseas living experiences significantly influence the menstrual symptoms of international 
female students studying in China.
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Background
The menstrual cycle is a normal female reproductive 
function in which recurrent shedding of blood and 
tissue from the uterus via the vagina, and its onset is 
a sign marking puberty in young girls [1, 2]. Maintain-
ing menstrual wellbeing and health is complex and 
influenced by various psychological, physiological, 
social, economic, cultural, and other factors [3]. There 
are several types of menstrual irregularities, including 
premenstrual syndrome, dysmenorrhea, polymenor-
rhea, amenorrhea, menorrhagia, oligomenorrhea, but 
the most prevalent among young females are premen-
strual syndrome and dysmenorrhea [4, 5], which refers 
to symptoms associated with menstruation, including 
pain, cramp, a change in mood and appetite etc. [6], and 
may begin a few days before the menstruation and last 
a few hours to several days [7]. The prevalence of men-
strual symptoms ranges between 17% and 90% based 
on 40 investigations of the general female population 
worldwide [8, 9]. In addition, many studies reported the 
prevalence of menstrual symptoms among college stu-
dents in particular; for instance, it was 88% in Australia 
[10], 41.7% in China [11], 66% in Egypt [2], 83.6% in 
Ghana [12], 64% in Mexico [13], 64.85% in Poland [14], 
74.8% in Spain [15], and 84% in Turkey [16].

The menstrual symptoms leads to physical or emo-
tional discomfort before or during the menstrual 
period and this could be considered the main gyneco-
logical challenge experienced by adolescents and adult 
females, and may even have reproductive consequences 
such as infertility [17], thus poses a considerable bur-
den for females and their families [18]. Menstrual 
symptoms have a harmful effect on different aspects of 
female’s lives worldwide, including relationships with 
family members and friends, performance at school or 
work, and recreational and social activities [19, 20]. In 
light of this, females who experienced menstrual symp-
toms recorded a lower quality of life when compared 
with women without menstrual symptoms [21].

As for female students, menstrual symptoms could 
be a factor impacting their rates of absenteeism, per-
formance during classes, and participation in social 
and emotional activities. This causes a substantial level 
of psychological distress [22]. In term of the influenc-
ing factors, the pattern of menstrual symptoms was 
reported to be impacted by lifestyle, diet, and envi-
ronmental factors such as change of weather, nutri-
tion, body weight, and stress [23–25]. In general, 

international students usually experience the above 
challenges when pursing higher education in a new 
environment [26]. They suffered various challenges 
such as unfamiliar food and living conditions, finan-
cial difficulties, work-life imbalance, different study 
methods, and obstacles linked to the host language and 
culture [27], and all these changes in life could have 
strong potential relationships with the menstrual symp-
toms change [23]. A possible physiological mechanism 
responsible for menstrual symptoms change among the 
international female students could be the prolonged 
activation of the hypothalamic-pituitary-ovarian axis 
due to cumulative stress level, which may cause hor-
monal imbalance, resulting in the disruption of nor-
mal ovulation and emergence the menstrual symptoms 
[28, 29]. Understanding the factors which could cause 
the menstrual symptoms change especially during the 
acculturation period among international female stu-
dents may help alleviate the negative effects of stu-
dents’ experience and improve their productivity in the 
host environment. However, rare studies were found in 
the literature to describe the prevalence of menstrual 
symptoms change among international female students, 
especially those students studying in China.

With the increasing number of international stu-
dents studying in China, the psychological and physi-
cal health of those students has attracted attention to 
scholars and educators. A total of 492,185 international 
students and scholars from 205 countries are studying 
in China, according to statistics from China’s Minis-
try of Education in 2018. This makes China one of the 
most popular destinations in the world for foreign stu-
dents, and the top choice among Asian destinations 
[30, 31]. Since China has a long history with a diverse 
and unique culture, and difficult language, it might 
make the acculturation period even more challenging 
for international students. However, less studies were 
available to describe the different aspects of interna-
tional students’ adaptation process or experiences to 
Chinese culture, and the overall wellbeing of these stu-
dents, especially the menstrual health status remains 
unexplored [32].

In light of the paucity of information regarding men-
strual symptoms among international female students, 
the main aim of this study is to determine the preva-
lence of changes in common menstrual symptoms dur-
ing the acculturation period and to explore the relevant 
factors involved among international female students 
studying in China.
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Methods
Study design
An online cross sectional study was designed with recall 
for the first six months of living in China and before com-
ing to China to explore the menstrual symptoms change 
among international female students studying in China 
during the acculturation period (defined as the first six 
months of living in the host country). In this study, we 
defined the menstrual symptoms as the occurred symp-
toms during the premenstrual and menstrual phases, 
which mainly represent the premenstrual syndrome and 
dysmenorrhea.

Study settings and participants
The target participants were those international female 
students enrolled in 10 universities located in major cit-
ies of Hunan Province, China, since these 10 universities 
hosted 90% of the international students in Hunan Prov-
ince [33]. Those female international students who met 
the following criteria were recruited in the study: aged 
18 years and above, studying in Hunan Province, grew up 
in countries other than China, and understood the Eng-
lish language. Those who were pregnant, having serious 
mental or physical illnesses (diagnosed gynecological 
disorders such as primary amenorrhea, polycystic ovary 
syndrome, and any pathological situations that could 
cause pathological disturbances of the menstruation), or 
taking any medication that could impact their menstrual 
symptoms were excluded.

Data collection procedure
Data were collected online from March to July 2019 via a 
Chinese professional survey website (http://​www.​sojump.​
com), which could ensure the confidentiality of the data. 
Initially, with the 10 participating university’s formal per-
mission, flyers were posted on their advertising boards. 
Flyers were also sent out electronically through WeChat 
(an instant online chatting platform) groups established 
by each university for international students. Those who 
were interested in participating in this study were able 
to scan the QR code to fill out the questionnaire. Eligi-
ble students read the informed consent explaining the 
purpose, risk, and benefit of the study on the interface of 
the smart phone or the computer and clicked the “Agree” 
button, after which they could begin filling out the ques-
tionnaire. By submitting the online questionnaire, they 
were provided with monetary compensation to the value 
of 10 RMB (1.5 USD) through their WeChat account. 
The log-in IDs were recorded automatically and thus 
each smart phone or computer ID could only submit the 
questionnaire once. Completion of the questionnaire was 
approximately 20  min in duration, and if the question-
naire was submitted within 8 min, it was deemed invalid. 

No personal identifiers were collected, and all submitted 
data was used exclusively for the purposes of the study.

Variables and measurements
Dependent variable
Menstrual symptoms change. The Menstrual Symptoms 
Questionnaire (MSQ) [34] was used to investigate the 
female students’ self-reported “recall menstrual symp-
toms” during the first six months of living in China 
and before coming to China, the female students were 
requested to report their menstrual symptoms status 
retrospectively (for example, Did you feel irritable (eas-
ily agitated or impatient) a few days before your period? 
Before come to China “1 (never) to 5 (always)”, dur-
ing first six months of living in China “1 (never) to 5 
(always)”). The MSQ is a 24-item self-reported measure 
used to evaluate menstrual symptoms, which was origi-
nally developed to assess the dysmenorrhea symptoms, 
it was widely used to assess the general menstrual symp-
toms in the literature [35, 36]. The score on each item 
ranges from 1 (never) to 5 (always), with a higher total 
score indicating a more severe level of menstrual symp-
toms. Menstrual symptoms change was calculated by 
taking scores for menstrual symptoms during the first 
six months of living in China and subtracting scores for 
menstrual symptoms before coming to China. The reli-
ability of the subscales of MSQ designated by Cronbach’s 
alpha ranged from 0.68 to 0.90 [37]. In the current study, 
the Cronbach’s alpha of the subscale ranged from 0.61 to 
0.76 and for the total scale it was 0.90, and the test–retest 
reliability for the whole scale was 0.82.

Independent variables
(1) Sociocultural adaptation. Sociocultural adaptation 
was measured using the Sociocultural Adaptation Scale 
(SCAS), a 21-item scale developed by Ward and Ken-
nedy [38]. Participants were asked to answer these items 
during their first six months of living in China using a 
5-point scale ranging from 1 (No difficulty) to 5 (Extreme 
difficulty). The average score of the 21 items was used 
to evaluate the total sociocultural adaptation level, with 
a higher score indicating a greater difficulty in socio-
cultural adaptation. The Cronbach’s alpha of the SCAS 
ranged from 0.75 to 0.91, with a mean of 0.85 as reported 
by a number of past studies [38, 39]. The Cronbach’s 
alpha of the SCAS in the present study was 0.89, and the 
test–retest reliability was 0.84.

(2) China higher education student satisfaction. Stu-
dents’ level of satisfaction was measured using the China 
Higher Education Student Satisfaction Scale, developed 
by Liu Hui [40]. This section consisted of three broad 
statements focusing on whether the students felt satis-
fied with the quality of education services in the school. 

http://www.sojump.com
http://www.sojump.com
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Participants were asked to answer these statements 
during their first six months of living in China, and the 
responses were recorded on a 10-item Likert scale rang-
ing from (1) strongly dissatisfied to (10) strongly satisfied, 
with a higher score indicating a higher level of satisfac-
tion. The reliability of the scale, as measured by Cron-
bach’s alpha, was 0.81 in the original study [40] and 0.83 
in the present study, and the test–retest reliability was 
0.84 in this study.

(3) Stress. Participants’ psychological stress was 
assessed using the Perceived Stress Scale (PSS) [41, 42]. 
The PSS consisted of 10 items, participants were asked to 
answer these items during their first six months of living 
in China, and each item is rated on a 5-point Likert scale 
(0 = never, 4 = very often), with a higher score reflecting a 
greater level of perceived stress. The PSS had an internal 
consistency designated by Cronbach’s alpha of 0.78 [42]. 
The coefficient of Cronbach’s alpha in our study was 0.67, 
and the test–retest reliability was 0.76.

(4) The Pittsburgh Sleep Quality Index (PSQI). The 
PSQI is a self-reported questionnaire that evaluates sleep 
quality during the previous month [43]. The measure 
contains 19 individual items, establishing 7 components. 
Participants were asked to answer these items during 
their first six months of living in China, and each item 
is rated from 0 (no difficulty) to 3 (severe difficulty) on 
the Likert Scale. The global PSQI score is calculated by 
adding the seven component scores, with a higher value 
indicating a poorer quality of sleep. The coefficient of 
Cronbach’s alpha of PSQI was 0.83 [43]. The coefficient 
of Cronbach’s alpha in our study was 0.72, and the test–
retest reliability was 0.79.

Covariates
Sociodemographic characteristics. Sociodemographic 
characteristics mainly included students’ nationality, 
age, marital status, major, degree program, time living 
in China, source of funding for education in China, first 
language, English proficiency, Chinese proficiency, and 
whether they have been to China or other foreign coun-
tries before.

The initial questionnaire including the above scales 
were developed by the research team, and reviewed by 5 
experts in the field to verify the suitability for the objec-
tives of the study. Then the questionnaire was piloted 
among 30 international female students who were study-
ing in China and met the inclusion criteria to ensure the 
clarity of all items. And finally the reliability of each scale 
in this study was reported as above.

Statistical analysis
Data were analyzed using SPSS 21.0 software (SPSS Inc., 
Chicago, IL, USA). Frequencies and percentages were 

used to present categorical variables, and means and 
standard deviations were used to describe the distribu-
tions of continuous variables. We performed an analysis 
of covariance (ANOVA) to determine the association 
between sociodemographic characteristics and menstrual 
symptoms change. The paired t-test was used to com-
pare the changes between the time points. Pearson cor-
relation analysis was processed between the independent 
variables and the dependent variable. Multivariate linear 
regressions were employed to identify influencing factors 
for menstrual symptoms change by examining the signifi-
cant variables during the bivariate analysis.

Sample size
The sample size was estimated by using the calcula-
tion formula to estimate the sample size for prevalence: 
n =

u
2

a/2π(1−π)

δ2
 . Since there was no study to describe the 

prevalence of menstrual symptoms change among col-
lege students before, we set π = 0.5 according to the 
recommendation by the textbook [44] to get the largest 
estimated sample size, and α = 0.05, and   δ = 0.04, then 
the calculated sample size was 306.

Results
A total of 355 international female students from 45 
countries filled out the questionnaire, and 345 (97.18%) 
valid questionnaires with complete data were analyzed. 
The mean age of the participants was (26.59 ± 6.439) 
years with an age range of 20–49 years. The majority of 
them were single (75.4%) and were abroad for the first 
time (71.3%). Approximately half of the participants 
were undergraduate students (54.8%), and among those, 
60% were majoring in medicine (60.3%). Approximately 
40% of the students were in the second academic year 
(enrolled in 2017) at the time of the survey, and 53.3% of 
the students were beneficiaries of the Chinese Govern-
ment scholarship. More than the half of students (53.6%) 
had English as their official language and had a low level 
of Chinese language efficiency, with 27.5% and 27.8% 
having passed Hanyu Shuiping Kaoshi (HSK) 3 and 4, 
respectively. Only 58.6% of them bought health insurance 
in China. The other sociodemographics characteristics 
were shown in Table 1.

In total, 18.49% of international female students had 
encountered menstrual symptoms change (including 
students who experienced changes in menstrual regu-
larity, students who had never experienced menstrual 
symptoms before but had symptoms after living in 
China, and students who had symptoms before com-
ing to China and which became more severe after living 
in China). The main changes in menstrual symptoms 
included cramps (17.68%), irritation (14.78%), abdominal 
pain before and during menstruation (12.46% and 11.3%, 
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Table 1  General characteristics and sociodemographics of participants and statistical significance factors

Variables N (%) Menstrual symptoms change F value, p value
(Mean, SD)

Age

 19–28 258 (74.8) 4.28 (6.592) 0.665, 0.515

 29–38 65 (18.8) 3.78 (6.820)

 39–48 22 (6.4) 2.73 (3.654)

Marital statusa

 Single 260 (75.4) 4.30 (6.590) 0.894, 0.345

 Married 82 (23.8) 3.52 (6.244)

Come from

 Asia 274 (79.4) 4.08 (6.346) 0.169, 0.845

 Africa 63 (18.3) 4.29 (7.398)

 Other 8 (2.3) 2.88 (3.357)

Where living now

 Student dormitory 324 (93.9) 4.17 (6.608) 0.866, 0.353

 Renting room outside school 21 (6.1) 2.81 (4.118)

Major

 Medicine 208 (60.3) 4.33 (6.911) 0.745, 0.389

 Non medicine 137 (39.7) 3.72 (5.793)

Program

 Bachelor 189 (54.8) 4.26 (6.052) 1.236, 0.292

 Master 132 (38.2) 4.20 (7.369)

 PhD 24 (7.0) 2.08 (4.053)

Enrollment year

 2018 111 (32.2) 6.20 (7.971) 13.507, 0.000**

 2017 147 (42.6) 4.00 (6.371)

 2016 87 (25.2) 1.54 (2.425)

Tuition covered by

 Chinese government 184 (53.3) 4.09 (7.005) 0.273, 0.761

 Your own country government 7 (2.0) 5.86 (6.719)

 Yourself 154 (44.6) 4.00 (5.834)

Official language

 English 185 (53.6) 4.52 (6.974) 1.817, 0.179

 Others 160 (46.4) 3.58 (5.858)

Chinese language level

 HSK1 15 (4.3) 1.73 (2.086) 0.778, 0.588

 HSK2 8 (2.3) 6.38 (6.435)

 HSK3 95 (27.5) 4.43 (6.668)

 HSK4 96 (27.8) 3.89 (6.619)

 HSK5 34 (9.9) 3.82 (6.767)

 HSK6 8 (2.3) 1.75 (4.559)

 Never took Chinese language level test 89 (25.8) 4.44 (6.688)

Learned Chinese before coming to China

 Yes 3 (0.9) 5.67 (5.686) 0.179, 0.673

 No 342 (99.1) 4.07 (6.500)

English ability

 Excellent 96 (27.8) 3.63 (6.371) 0.208, 0.934

 Very good 95 (27.5) 4.11 (6.176)

 Good 119 (34.5) 4.39 (6.835)

 Fair 29 (8.4) 4.38 (6.763)
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respectively), fatigue (12.46%), headaches (9.85%), back-
aches before and during menstruation (9.27% and 6.95%, 
respectively), nausea (9.27%), weakness (8.69%), spasm 

(6.95%), abdominal discomfort (6.95%), and regularity of 
menstruation (11.8%).

Before coming to China, the average score of menstrual 
symptoms was 59.49, and during the first six months of 

Table 1  (continued)

Variables N (%) Menstrual symptoms change F value, p value
(Mean, SD)

 Poor 6 (1.7) 3.67 (6.501)

English speaking ability

 Excellent 80 (23.2) 3.78 (6.260) 0.344, 0.848

 Very good 88 (25.5) 3.68 (5.757)

 Good 123 (35.7) 4.24 (6.845)

 Fair 48 (13.9) 4.79 (6.820)

 Poor 6 (1.7) 5.33 (10.405)

English reading ability

 Excellent 109 (31.6) 4.39 (6.759) 0.519, 0.721

 Very good 96 (27.8) 3.95 (6.267)

 Good 112 (32.5) 4.04 (6.407)

 Fair 21 (6.1) 4.48 (7.554)

 Poor 7 (2.0) 0.86 (2.268)

English writing ability

 Excellent 92 (26.7) 3.91 (6.379) 0.116, 0.977

 Very good 91 (26.4) 4.26 (6.646)

 Good 118 (34.2) 3.92 (6.413)

 Fair 35 (10.1) 4.46 (6.256)

 Poor 9 (2.6) 4.89 (8.950)

Proportion of classes taught in English

 No English 27 (7.8) 2.81 (4.683) 1.162, 0.324

 Less than 50% 49 (14.2) 4.86 (6.792)

 50% and more 197 (57.1) 4.39 (6.938)

 totally English 72 (20.9) 3.21 (5.459)

Your teacher’s English ability

 Excellent 27 (7.8) 3.78 (4.750) 1.050, 0.381

 Very good 101 (29.3) 3.46 (6.751)

 Good 155 (44.9) 4.77 (6.834)

 Fair 51 (14.8) 3.16 (4.957)

 Poor 11 (3.2) 5.36 (8.605)

Been to China before studying here

 Yes 41 (11.9) 0.32 (0.907) 16.412, 0.000**

 No 304 (88.1) 4.60 (6.746)

Been to foreign countries before studying here

 Yes 99 (28.7) 2.21 (5.999) 11.962, 0.001**

 No 246 (71.3) 4.84 (6.536)

Bought any health insurance in China

 Yes 202 (58.6) 3.73 (5.768) 1.455, 0.229

 No 143 (41.4) 4.59 (7.379)

Menstrual symptoms change difference of the menstrual symptoms scores during the first six months of living in China and before coming to China, HSK Hanyu 
Shuiping Kaoshi
a Total of marital status 342 participants with 1 divorced and 2 widowed

*p < 0.05; **p < 0.01
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living in China, the average score of menstrual symp-
toms was 63.58. This result indicates a significant dif-
ference in menstrual symptoms scores between before 
arrival and evaluation during the first six months of living 
in China (t = −11.700, p = 0.000). A comparison of each 

item-score between menstrual symptoms before and 
after arrival in China is illustrated in Table 2.

The average score of cultural adaptation, education 
satisfaction, perceived stress, and sleep quality were 
2.79, 21.70, 28.31, and 6.78, respectively (Table  3). The 

Table 2  The comparison on the score of MSQ before coming to China, the first six months of living in China

MS_BF menstrual symptoms before coming to China, MS_F6M menstrual symptoms during the first six months of living in China

*p < 0.05; **p < 0.01

Items MS_BF MS_F6M t value, p value
Mean ± SD Mean ± SD

Feel irritable a few days before the menstruation 2.43 (1.216) 2.85 (1.192)  − 7.912 (0.000**)

Have cramps during the menstruation 2.67 (1.352) 3.13 (1.248)  − 8.571 (0.000**)

Feel depressed for several days before the menstruation 2.41 (1.155) 2.42 (1.149)  − 1.671 (0.096)

Had abdominal pain which begins one day before the menstruation 2.78 (1.377) 3.12 (1.253)  − 7.312 (0.000**)

Feel fatigued for several days before the menstruation 2.57 (1.268) 2.93 (1.230)  − 7.216 (0.000**)

Know that the menstruation coming by looking at the calendar 3.17 (1.439) 3.18 (1.436)  − 1.897 (0.059)

Take a prescription medication for the pain during the menstruation 2.02 (1.241) 2.08 (1.246)  − 3.735 (0.000**)

Feel weak during the menstruation 2.75 (1.227) 2.96 (1.155)  − 5.813 (0.000**)

Feel tense and nervous before the menstruation 2.50 (1.256) 2.61 (1.239)  − 3.871 (0.000**)

Have diarrhea during the menstruation 2.10 (1.226) 2.19 (1.233)  − 3.545 (0.000**)

Have backaches for several days before the menstruation 2.54 (1.359) 2.80 (1.355)  − 6.132 (0.000**)

Take medicine for the pain during the menstruation 2.01 (1.198) 2.07 (1.207)  − 3.101 (0.002**)

Feel that the breasts tenderness a few days before the menstruation 2.66 (1.351) 2.67 (1.345)  − 1.607 (0.109)

Feel any pain in the lower back, abdomen during the menstruation 2.85 (1.389) 3.15 (1.266)  − 6.778 (0.000**)

Heat make you comfortable, such as use a hot water bottle during the menstruation 2.88 (1.430) 2.98 (1.383)  − 4.078 (0.000**)

Gain weight before the menstruation 2.01 (1.207) 2.09 (1.211)  − 3.746 (0.000**)

Had constipation during the menstruation 1.93 (1.087) 2.03 (1.091)  − 4.289 (0.000**)

Have pain spasms during the menstruation 2.42 (1.276) 2.59 (1.261)  − 5.149 (0.000**)

Have dull continuous pain during the menstruation 2.55 (1.200) 2.61 (1.177)  − 2.195 (0.029*)

Have abdominal discomfort more than one day before the menstruation 2.59 (1.298) 2.75 (1.239)  − 4.312 (0.000**)

Have backaches during the menstruation 2.68 (1.310) 2.87 (1.263)  − 5.633 (0.000**)

Feel your abdominal bloated before the menstruation 2.62 (1.309) 2.63 (1.301)  − 1.737 (0.083)

Feel nauseous during the menstruation 2.11 (1.248) 2.35 (1.277)  − 6.125 (0.000**)

Have headaches for a few days before the menstruation 2.24 (1.286) 2.51 (1.299)  − 6.732 (0.000**)

Regularity of the menstruation 1.16 (0.364) 1.28 (0.447)  − 4.889 (0.000**)

Table 3  Description and correlation of the independent factors with menstrual symptoms change

Menstrual symptoms change difference of the menstrual symptoms scores during the first six months of living in China and before coming to China

*p < 0.05; **p < 0.01

Range Minimum Maximum Mean SD Correlation with 
menstrual symptoms 
change

Sociocultural adaptation scale 3.45 1.00 4.45 2.79 0.65 0.198**

China higher education student 
satisfaction scale

23 7 30 21.70 5.10  − 0.094

Perceived stress scale 10 28 11 39 28.31 4.71 0.193**

Pittsburgh sleep quality index 17 0 17 6.78 3.54 0.166**

Menstrual symptoms change 46 0 46 4.09 6.48 1.00
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differences in menstrual scores were significantly associ-
ated with cultural adaptation, perceived stress, and sleep 
quality (Table 3).

The differences in menstrual symptoms were statisti-
cally influenced by students’ enrollment year (F = 13.507, 
p = 0.000) and whether they had been to China 
(F = 16.412, p = 0.000) or other foreign countries before 
(F = 11.962, p = 0.001) (Table 1).

All the significant variables during the bivariate analy-
sis were entered into the multivariate linear regres-
sion model, and the analysis showed that greater 
menstrual symptoms change was independently influ-
enced by less time being enrolled (β = −  0.270, 95% 
CI: − 3.200, − 1.444), never having been to China 
(β = 0.214, 95% CI: 2.201, 6.355) or other foreign coun-
tries before (β = 0.184, 95% CI: 1.134, 4.125), poorer cul-
tural adaptation (β = 0.198, 95% CI: 0.934, 2.995), poorer 
sleep quality (β = 0.166, 95% CI: 0.112, 0.496), and higher 
stress (β = 0.193, 95% CI: 0.123, 0.410) (Table 4).

Discussion
To the best of our knowledge, this study is the first to 
describe the challenges regarding menstrual symptoms 
among international female students in China during the 
acculturation period. The results of our study showed 
that a significant percentage of those international female 
students experienced more frequent and severe men-
strual symptoms during the first six months of living in 
China, and this was influenced by poorer cultural adap-
tation, poorer sleep quality, and higher levels of stress. 
The results further highlight the importance of taking 
adequate care of international female students and pay-
ing attention to their menstrual symptoms during the 
acculturation period, which has typically been neglected.

In the current study, cramp was the most widespread 
symptom that changed during the acculturation period, 

as reported by participants. This was consistent with the 
finding from another study conducted among college 
female students in China [11]. As culture and food are 
inseparably linked, changes in individuals’ eating habits 
or fluctuations in their usual diets could be a reason for 
muscle cramps, where unnecessary recurrence of cramps 
happen in motor neurons and muscle sinew impulses, 
which may lead to muscles shortening and seizing up 
[45]. Another commonly reported symptom that changed 
was irritability, a finding which was also reported by 
another study conducted among international female 
students in China [23], perhaps as a result of the similar-
ity between the study’s target populations. Furthermore, 
our study found abdomen pain, back pain, fatigue, and 
headaches were also frequently reported symptoms that 
changed. The literature indicates that pain and fatigue 
were the most frequently reported menstrual symptoms 
among college students in Turkey [16] and India [46], 
while headache was reported to be significantly more 
intense among Spanish college students [47].

The results of the present study confirmed that 
menstrual symptoms change was significantly corre-
lated with stress, and similar results were reported by 
Fernández [48] and Mohib [49] who also asserted that 
a strong association existed between high stress and 
menstrual symptoms. In addition, a longitudinal study 
conducted in the US [50] clarified that experiencing 
high stress in previous months was likely responsible 
for reports of increased severity and changes in a sig-
nificant number of symptoms in the following men-
struation (premenstrual and menstrual phases). Stress 
may inhibit the release of luteinizing hormone and fol-
licle-stimulating hormone and thus damage the growth 
of the follicle. This may in turn change the progester-
one production and relief cycle, which could impact 
the effect of prostaglandin. Additional hormones 

Table 4  Multivariate linear regression analysis on the influencing factors of the menstrual symptoms change among international 
female students in China

Menstrual symptoms change: difference of the menstrual symptoms scores during the first six months of living in China and before coming to China

*p < 0.05; **p < 0.01

Model Unstandardized 
coefficients

Standardized 
coefficients

t p 95.0% confidence interval 
for B

B Std. error Beta Lower bound Upper bound

Enrollment year  − 2.322 0.446  − 0.270  − 5.201 0.000**  − 3.200  − 1.444

Been to China before studying here 4.278 1.056 0.214 4.051 0.000** 2.201 6.355

Been to foreign countries before studying here 2.629 0.760 0.184 3.459 0.001** 1.134 4.125

Sociocultural adaptation 1.965 0.524 0.198 3.749 0.000** 0.934 2.995

China higher education student satisfaction  − 0.120 0.068  − 0.094  − 1.751 0.081  − 0.254 0.015

Perceived stress 0.266 0.073 0.193 3.648 0.000** 0.123 0.410

Pittsburgh sleep quality 0.304 0.097 0.166 3.121 0.002** 0.112 0.496
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associated with stress like cortisol and adrenaline may 
also impact prostaglandin production and may clarify 
the role of stress in menstrual symptoms [51, 52].

Sleep disturbance was a common issue reported 
among university students [53], it was particularly 
common among international female students, and this 
was due to difficulties adjusting to the host culture, 
including the dormitory setting and environment [54]. 
Our study showed that poor sleep quality was linked 
to the frequency and severity of menstrual symptoms, 
which inclines us consider that circadian rhythms may 
play a role in pathophysiology. The literature explains 
that lack of sleep could lead to hormonal imbalances 
which are known to disturb the menstrual symptoms. 
This is attributed to altered melatonin secretion which 
in turn impacts several hormones such as progester-
one, estrogen, growth hormone, and prolactin. These 
hormones not only control the reproductive tasks but 
also influence sleep and circadian rhythms [55, 56].

Regarding travel history to China and becoming 
acquainted with its unique environment and culture, 
these were considered significant and important fac-
tors for better cultural adaptation and in turn better 
menstrual symptoms. Numerous studies have explored 
the process of acculturation and patterns of adapta-
tion; however, most of these studies were conducted 
in environments very different to China [32]. While 
the Chinese culture remains unique and distinct, and 
one which is difficult to adapt to compared to other 
cultures such as the United States and the United 
Kingdom [57], intercultural sensitivity remains an 
important factor in facilitating the adaptation to Chi-
nese culture [32].

Study limitations
A number of limitations were recognized in our study. 
Recalling the status of menstrual symptoms before 
arriving in China and previous times in China might 
result in recall bias. As showed in Table 4, the students 
who spent a longer period of living in China reported 
suffering significantly less of the menstrual symp-
toms change than those who spent a shorter period in 
China, which might be due to the recall bias. In addi-
tion to that, our study’s target population was only in 
one province of China, which may not represent the 
experiences of other international female students 
studying in other parts of China, since the culture dif-
ferences among different provinces in China are signifi-
cant. Lastly, inadequate biomarkers were collected to 
confirm menstrual symptoms in this study as a result 
of funding limitations. Future studies should therefore 

be considered to evaluate changes in hormone levels as 
evidence of menstrual symptoms.

Study implications
Despite the aforementioned limitations, the results of 
this study had important implications such as calling 
attention to the need to take more appropriate care of 
international female students’ menstrual symptoms, 
an aspect of international education which has been 
neglected throughout the world. Assisting interna-
tional female students with successfully adapting to the 
host country is essential to ensure the quality of stu-
dents’ higher education and international reputation 
of the host country. Therefore, future studies should 
consider ways to facilitate the cultural adaptation pro-
cess, improve sleep quality, and reduce perceived stress 
among international female students, which would not 
only benefit the cultural adaptation process itself, but 
would also improve students’ menstrual symptoms and 
the quality of their international education.

Conclusion
This study concludes that menstrual symptoms change 
frequently occur among international female students 
during the acculturation period. The most common 
symptoms experienced were cramps, irritation, pain, 
fatigue, and headaches. The main influencing factors 
for the menstrual symptoms change were poor cultural 
adaptation, poor sleep quality, high perceived stress, 
spending a shorter time in the host environment, and 
lack of previous experience visiting foreign countries. 
Since China has become one of the most important 
destinations in the world for foreign students and the 
first choice among Asian destinations, more inter-
vention studies focusing on facilitating international 
female students’ cultural adaptation and improving 
their menstrual symptoms are needed.
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