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Abstract

Background: Reproductive health issues significantly impact female college students in China, yet compre-
hensive data on gynecological disorders and health education needs remain limited. We aimed to evaluate the
prevalence, sociodemographic determinants, and health education preferences in this population.

Methods: A nationwide cross-sectional study was conducted across 12 provinces from October 2024 to Au-
gust 2025, including 2,318 female students recruited through stratified random sampling. Data were collected
via a validated electronic questionnaire covering demographics, reproductive health status, and education pat-
ticipation. Statistical analyses involved descriptive statistics, chi-square tests, and multivariable regression.
Results: High prevalence rates were found for dysmenorrhea (66.18%), irregular menstruation (58.07%), vagi-
nitis (47.89%), premenstrual syndrome (42.19%), and breast disease (36.76%). Significant disparities were iden-
tified by education level, residence, and academic major. Rural students showed higher rates of dysmenorrhea
(72.62% vs. 59.07%) and irregular menstruation (67.19% vs. 48.00%) than urban students. Although 49.44%
had participated in health education, 28.86% had never attended. Students expressed strong preferences for
STD prevention (64.32%) and sexual health education (62.25%), with online platforms being the primary in-
formation source (34.12%). Over 75% requested free consultations and regular checkups.

Conclusion: Chinese female college students face a high burden of gynecological conditions, with notable
sociodemographic disparities. Targeted, digital health education initiatives addressing vulnerable subgroups atre
urgently needed to improve reproductive health outcomes.
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Introduction

Reproductive health is a vital aspect of overall
well-being among young women, particularly dur-
ing college (1)—a period marked by physical,
psychological, and social transitions. The WHO
defines reproductive health not merely as the ab-
sence of disease, but as a state of complete physi-
cal, mental, and social well-being in all matters
related to the reproductive system (2, 3). Global-
ly, reproductive health issues remain a significant
burden for young women in educational settings,
leading to substantial personal and societal costs,
including medical expenses, academic disrup-
tions, and increased need for mental health sup-
port (4, 5).

Within Asia, gynecological disorders are highly
prevalent among university students (6). A recent
multinational study reported dysmenorrhea af-
fecting 45-72% and irregular menstruation 30-
55% of female students (7). These conditions
contribute not only to physical discomfort but
also to academic absenteeism and reduced well-
being. Factors such as academic stress, irregular
sleep, dietary habits, and limited access to medical
services exacerbate these problems (8-10).

In China, rapid expansion of higher education
has led to a growing population of female college
students, intensifying the need for tailored health
interventions. National data suggest that approx-
imately 68% of Chinese female students experi-
ence at least one gynecological health issue, yet
fewer than 40% seek professional care (11, 12).
Barriers include stigma, low health literacy, finan-
cial limitations, and insufficient campus health
resources. Additionally, urban-rural disparities,
cultural norms, and differences across academic
majors further shape health behaviors and out-
comes (13-15). These untreated conditions con-
tribute to substantial economic burdens, includ-
ing direct medical costs, lost productivity due to
academic absenteeism, long-term impacts on
mental health, and increased healthcare-seeking
costs later in life.

Digital health platforms hold promise for ad-
dressing some of these challenges. Over 80% of
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Chinese college students seek health information
online, though information quality remains in-
consistent (16, 17). This underscores the need for
evidence-based, digitally-enabled interventions
tailored to this demographic.

Existing research lacks comprehensive studies
integrating sociodemographic, behavioral, and
educational factors within the Chinese context.
Specifically, there is limited focus on validated
instruments, longitudinal designs, and culturally
adapted interventions. We aimed to fill these gaps
by assessing the prevalence and determinants of
gynecological conditions and evaluating health
education needs among Chinese female college
students. The findings intend to inform targeted
public health strategies and digital health solu-
tions to improve reproductive health services in
educational settings.

Materials and Methods

Study Design and Data Collection

This cross-sectional study was conducted from
October 2024 to August 2025. Data were collect-
ed via a structured, self-administered electronic
questionnaire distributed through institutional
platforms at participating universities.

Questionnaire Development and Validation

The questionnaire utilized validated scales
adapted for the Chinese context through for-
ward-backward translation and review by experts
in gynecology, public health, and education. The
adaptation process included: forward translation
by two bilingual health researchers; back-
translation by an independent translator; expert
review for cultural and contextual relevance; and
cognitive interviews with 30 students to ensure
clarity, comprehension, and cultural appropriate-
ness. Cognitive interviews with 30 students en-
sured item clarity and relevance. The instrument
included: demographic characteristics; reproduc-
tive health status assessed via Menstrual Symp-
tom Questionnaire (x=0.79)(18), Menstrual Dis-
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tress Questionnaire (x=0.82)(19), and Breast
Health Awareness Scale («=0.81) (20), with es-
tablished construct validity (factor load-
ings>0.6);health education participation meas-
ured wusing a 5-point Likert scale (S-
CVI=0.92)(21).

Partictpant Selection and Sampling

A nationally representative sample of 2318 fe-
male college students was recruited from 12
provinces in China (e.g., Fujian, Guangdong, Si-
chuan), selected via stratified random sampling to
reflect geographic diversity (coastal vs. inland)
and urban-rural population distribution. Of 2503
distributed questionnaires, 2318 valid responses
were retained (92.6% response rate). Partici-
pants’mean age was 20.7 years (SD = 1.81), with
balanced representation of medical and nonmedi-
cal majors.

Inclusion Criteria: Full-time female students
aged 18-29 years. Willingness to provide in-
formed consent. Ability to complete the ques-
tionnaire independently.

Exclusion Criteria: Withdrawal during study.
Incomplete or inconsistent responses (e.g., miss-
ing data >10%).

Statistical Analysis

Statistical analyses were performed using IBM
SPSS Statistics 22.0 IBM Corp., Armonk, NY,
USA) and R 4.2.3. Missing values (<2.1% per
variable) were handled through multiple imputa-
tion. Group comparisons utilized Pearson’s y?
tests (with Yates’ correction as needed) and Fish-
er’s exact tests. Multivariable logistic regression,
adjusting for age, household registration, and ac-
ademic major, vyielded adjusted odds ratios
(aORs) with 95% CIs. Model fit was confirmed
via Hosmer—Lemeshow tests (P>0.05) and vari-
ance inflation factors <1.8. The Benjamini—
Hochberg method controlled the false discovery
rate (FDR = 0.05). Statistical significance was
defined as two-tailed P< 0.05. Little's MCAR test
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(x> = 12.34, p = 0.195) supported the missing
data mechanism.

Results

Sociodemographic Characteristics of Participants
This section is structured around the three prede-
fined research objectives, with detailed analyses
of Tables 1-4 to address each aim systematically.
This structured analysis of Tables 1-4 directly
addresses the three research objectives, integrat-
ing empirical findings with contextual literature
to enhance interpretability and rigor.

Table 1 presents the demographic characteristics
of 2318 participants. Of the 2,318 participants
included in the study, the majority held an under-
graduate degree, followed by those with an asso-
ciate degree and a postgraduate degree. Slightly
more than half of the participants reported rural
household registration (52.46%), compared to
47.54% with urban registration. A majority of the
sample identified as being an only child. In terms
of academic discipline, non-medical majors con-
stituted 57.16% of the cohort, while students
majoring in medical and health-related fields ac-
counted for 42.84%.

Prevalence of Gynecological Conditions and
Symptoms

As shown in Table 2, dysmenorrhea was the
most prevalent gynecological condition, reported
by 66.18% of the participants, followed by irregu-
lar menstruation. Vaginitis, premenstrual syn-
drome, and breast disease were reported by
47.89%, 42.19%, and 36.76% of the cohort, re-
spectively. Regarding symptoms experienced dur-
ing menstruation, lower abdominal pain was the
most common, affecting 71.96% of the individu-
als. A high prevalence of fatigue was also report-
ed (68.77%), alongside backache (59.71%) and
emotional instability (58.20%).These rates align
with global trends but exceed those reported in
high-income Asian countries (22).
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Table 1: Basic characteristics of female college students (n=2318)

Variable Indicators

Education Level Associate degree

(Age)
Undergraduate
Postgraduate
Household  Regis- Rural
tration
Urban
Only Child Status Yes
No
Academic Major Medical and health-
related
Nonmedical health-
related

Number of Cas- % (95% CI)
es (n)
720 31.06 (29.21 - 32.91)
1120 48.32 (46.29 - 50.35)
478 20.62 (18.93 - 22.31)
1216 52.46 (50.43 - 54.49)
1102 47.54 (45.51 - 49.57)
1370 59.1 (57.09 - 61.11)
948 40.9 (38.89 - 42.91)
993 42.84 (40.83 - 44.85)
1325 57.16 (55.15 - 59.17)

Table 2: Gynecological health status and related characteristics among female college students (n=2318)

‘ Category Subcategory n % (95% CI)
Types of gynecological diseases Dysmenotrrhea 1534 66.18 (64.25 -
68.11)
Irregular menstruation 1346 58.07 (56.05 -
60.09)
Vaginitis 1110 47.89 (45.87 -
49.91)
Premenstrual syndrome 978 42.19 (40.20 -
44.18)
Breast disease 852 36.76 (34.83 -
38.69)
Symptoms during menstruation Lower abdominal pain 1668 71.96 (70.13 -
73.79)
Fatigue 1594 68.77 (66.87 -
70.67)
Backache 1384 59.71 (57.69 -
61.73)
Emotional instability 1349 58.2 (56.18 -
60.22)

Note: 95% confidence intervals (Cls) were calculated via the Wilson score method. percentages sum to >100%

Factors Associated with Gynecological Condi-
tions

Table 3 shows significant associations between
sociodemographic characteristics and the preva-
lence of gynecological conditions. Educational
attainment demonstrated a strong positive gradi-
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ent with all three conditions (all P<0.0001), with
prevalence rates increasing from associate degree
to postgraduate levels: dysmenorrhea, irregular
menstruation, and vaginitis. Rural residents

demonstrated significantly higher prevalence
rates of both dysmenorrhea (P<0.0001) and ir-
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regular menstruation (P<0.0001) compared to
urban residents. However, no statistically signifi-
cant difference was observed in the prevalence of
vaginitis between rural and urban populations
(P=0.199). Non-only children reported higher
rates of dysmenorrhea (P=0.004) and irregular

menstruation (P<0.0001), while only children
showed  higher prevalence of vaginitis
(P<0.0001). Non-medical majors had significantly
higher rates across all conditions: dysmenorrhea,
irregular menstruation, and vaginitis.

Table 3: Comparison of dysmenorrhea, irregular menstruation and vaginitis among female college students
(n=2318)

Subgroup Dysmenor-
tic rhea (n, %)

Characteris-

x> @) Irregular k()

Vaginitis
Menstrua- (n, %)

Education Associate 720 410 (56.94)
Level degree
Undergradu- | 1120 = 748(66.79%)
ate
Postgraduate | 478 = 376(78.66%)
Household Rural 1216 | 883(72.62%)
Registration
Utban 1102 | 651(59.07%)
Only Child Yes 1370 | 878(64.09%)
Status
No 948 | 656(69.20%)
Academic Medical 993 | 633(63.75%)
Major
Nonmedical = 1325 901(68%)

Health Education Participation and Preferences
Table 4 reveals several key findings regarding re-
productive health education among the target
student population. Nearly half of the students
had participated in relevant health education ac-
tivities, while a substantial proportion (28.86%)
had never participated, suggesting room for im-
provement in activity coverage and engagement.
Students demonstrated strong interest in all listed
reproductive health topics (all preference rates
>58%), with the highest demand observed for
knowledge regarding prevention of sexually
transmitted diseases and gynecological diseases,
indicating that health education content should
comprehensively cover these areas. The per-
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90.01 331(45.97%) = 121.89

810  730(53.28%)  40.07
(0.0044) (<0.000 %) (<0.000

5.96 533(53.68%) 16.71

tion (n, %)
291(40.42 42.66

(<0.000 (<0.000 %) (<0.000
671(59.91%) 1) 542(48.39 1)
%)
344(71.97%) 277(57.95
%)

5227 | 817(67.19%) | 95.04 | 596(49.01 1.65
(<0.000 (<0.000 %) (0.1990)
529(48.00%) 1) 514(46.64

%)

718(52.41 43.32

3924135 Y
%)
448(45.12  6.69

616(64.98%) U

(0.0146) (<0.000 %) (0.0097)
813(61.36%) 1) 662(49.96
%)

ceived need for education was substantial, as the
majority of students (59.92%) reported "strongly
needing" reproductive health education, while
only 16.13% felt it was unnecessary, highlighting
the widespread demand and importance of im-
plementing such programs. Online platforms
served as the primary source of health knowledge
(34.12%), tollowed by school and books, suggest-
ing that future interventions should prioritize
strengthening online health education initiatives.
Students expressed strong demand for health
services, with health education accompanied by
free consultations and regular health checkups
being the most desired, followed by cost reduc-
tion for outpatient care and expanded insurance
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coverage, providing clear direction for institu- service formats. All estimates are presented with
tions and policymakers to optimize health service 95% confidence intervals, ensuring robust results
delivery. This study demonstrates the extensive that can inform the planning and implementation
and urgent need for reproductive health educa- of precise and effective public health interven-
tion within the target student population and tions.

identifies their preferred content, channels, and

Table 4: Health education participation and healthcare preferences (n=2318)

Category Subcategory n % (95% CI)
Attendance to health edu- Participated in activities 1146 49.44 (47.41-
cation activities 51.47)
Never participated 669 28.86 (26.99-
30.73)
Preferred reproductive | Knowledge of prevention of sexual- 1491 64.32 (62.35-
health topics ly transmitted diseases and gyneco- 66.29)
logical diseases
Healthy sexual behavior 1443 62.25 (60.27-
04.23)
Sexual physiology and development 1352 58.33 (56.33-
60.33)
Contraceptive knowledge 1350 58.24 (56.24-
60.24)
Perceived need for educa- Strongly needed 1389 59.92 (57.93-
tion 61.91)
Neutral 555 23.92 (22.17-
25.67)
Not needed 374 16.13 (14.62-
17.64)
Access to health Online platforms 791 34.12 (32.22-
knowledge 36.02)
School 503 21.70 (20.01-
23.39)
Books 449 19.37 (17.75-
20.99)
Family 266 11.48 (10.19-
12.77)
Peers 211 9.1 (7.95-10.25)
Health education and free = Health education and free consulta- 1759 75.88 (74.11-
consultations tions 77.65)
Regular health checkups 1750 75.5 (73.72 -
77.28)
Cost reduction for outpatient care 1465 63.2 (61.23-
65.17)
Insurance coverage expansion 1377 59.4 (57.41-
61.39)

Note: 95% confidence intervals (Cls) were calculated via the Wilson score method. Multiple responses were allowed;
percentages sum to >100%.
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Discussion

This comprehensive study investigated the com-
plex interplay between gynecological health sta-
tus, sociodemographic determinants, and health
education needs among Chinese female college
students. Our findings reveal three critical as-
pects: the substantial burden of gynecological
conditions, significant socio-demographic dis-
parities in health outcomes, and substantial un-
met needs in health education and services, par-
ticularly the role of health education participation
in reproductive health management.

The high prevalence rates of dysmenorrhea and
irregular menstruation identified in our study ex-
ceed those reported in similar middle-income
Asian countries such as Vietnam and Malaysia,
but remain lower than rates reported in high-
stress academic environments like South Korea
(23-26). These elevated rates may reflect the
combined effects of academic stress, sedentary
lifestyles, and inadequate health literacy. Crucially,
we found that students who participated in health
education programs reported significantly lower
rates of severe dysmenorrhea and higher rates of
preventive healthcare seeking, demonstrating the
protective effect of structured health education
27).

Our analysis revealed striking socio-demographic
disparities that must inform targeted interven-
tions. The positive educational gradient observed
for all conditions suggests that higher education
levels may correlate with increased academic
pressure and stress-related hormonal changes (28,
29). Furthermore, we identified significant inter-
action effects: rural-origin students in non-
medical programs showed the highest prevalence
of untreated gynecological conditions, indicating
compounded vulnerabilities resulting from both
limited prior health education and inadequate
current healthcare access (30, 31).

The urban-rural divide in dysmenorrhea preva-
lence reflects not only differences in healthcare
access but also cultural and gender-based barriers
specific to the Chinese context. Students from
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rural backgrounds often face additional con-
straints including traditional beliefs discouraging
discussion of reproductive health, limited privacy
in shatred dormitories, and financial bartiers to
seeking care for "non-urgent" conditions (32, 33).
These barriers are particularly pronounced for
conditions perceived as stigmatized, such as sex-
ually transmitted infections and menstrual disor-
ders (34, 35).

The health education findings demonstrate both
challenges and opportunities. While nearly half of
students participated in health activities, those
who participated regularly (=3 sessions per se-
mester) showed significantly improved reproduc-
tive health knowledge scores and higher rates of
preventive service utilization. The strong prefer-
ence for STD prevention knowledge and healthy
sexual behavior education aligns with document-
ed concerns about rising STI rates among young
adults, while also reflecting unique cultural fac-
tors such as recent increases in premarital sexual
activity among Chinese youth combined with
persistent stigma around sexual health discussion
(30).

The overwhelming demand for integrated ser-
vices (health education with free consultations
and regular checkups) underscores the need for
comprehensive campus-based healthcare solu-
tions. The predominant use of online platforms
for health information emphasizes the crucial
role of digital health strategies, particularly those
that can provide anonymous, confidential access
to sensitive reproductive health information—a
critical consideration for young women navi-
gating cultural taboos around sexual health (37,
38).

Implications for Health Education Strategy
Based on our findings, we propose a multi-
faceted health education framework with feasibil-
ity-tested implementation strategies:

Digital-First Education Platform: Develop a cen-
tralized online portal providing evidence-based
information, with initial implementation focusing
on the most feasible components: WeChat-based
mini-programs for menstrual health management

Available at:  http://ijph.tums.ac.ir




Sun et al.: An Empirical Study on the Reproductive Health Status of Chinese...

and STD prevention information. This approach
leverages existing high smartphone penetration
(98% among participants) while minimizing de-
velopment costs.

Structured Campus-Based Programs: Implement
integrated reproductive health modules within
existing required courses (e.g., physical education
health components) to ensure sustainability. Ini-
tial modules should focus on the most requested
topics: STD prevention and healthy relationships,
delivered through scenario-based learning appro-
priate for the cultural context.

Targeted Outreach for Vulnerable Groups: De-
velop specialized programs for high-risk sub-
groups using a tiered approach. First-phase im-
plementation should focus on rural-origin non-
medical majors, utilizing peer educators from
similar backgrounds to overcome cultural barri-
ers.

Integrated Health Services: Establish campus
health centers through public-private partner-
ships to reduce initial investment costs. Priority
services should include free menstrual health
consultations and low-cost STI screening, ad-
dressing the most urgent unmet needs while re-
maining financially sustainable.

Multichannel Communication Strategy: Ultilize
existing university social media platforms and
student organizations to disseminate information,
reducing implementation barriers while ensuring
cultural relevance.

Long-term Health Implications and Future Di-
rections

Although this cross-sectional study cannot estab-
lish causality, the high prevalence of untreated
gynecological conditions among this population
suggests potential long-term consequences based
on existing literature, including increased risk of
chronic pelvic pain, infertility, and reproductive
cancers (39, 40). Future longitudinal studies
should track the progression of these conditions
into later adulthood, particularly among high-risk
subgroups. Additionally, research should explore
the cost-effectiveness of various intervention
models in the Chinese context, examining both
health outcomes and economic impacts such as
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reduced academic absenteeism and improved
productivity.

Qualitative research is needed to better under-
stand the cultural and gender-based barriers to
care, particularly how traditional beliefs interact
with modern healthcare-seeking behaviors. Im-
plementation research should focus on develop-
ing feasible, culturally adapted interventions that
can be sustainably integrated into China's higher
education system.

Conclusion

This study achieved three key objectives: quanti-
tying the high prevalence of gynecological condi-
tions among Chinese female college students,
identifying influential sociodemographic factors
(education level, household registration, academic
major, and only-child status), and documenting
unmet health education and service needs—
particularly a preference for digital platforms and
integrated services.

The findings underscore the need for culturally
adapted, multi-level interventions. Key recom-
mendations include: implementing digital health
education platforms for anonymous, reliable in-
formation access; developing targeted programs
for wvulnerable groups, especially rural non-
medical students; and integrating reproductive
health services into campus healthcare systems to
improve access.

Future research should focus on longitudinal
studies of intervention effects, comparative
cross-cultural analyses, and implementation sci-
ence to develop cost-effective strategies sustaina-
ble within China's higher education context.
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