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Background: Infertility as a multi-dimensional stressor, the heavy burden of disease significantly restricts the release of the reproductive
potential of this group, and brings physiological and psychological troubles to a large number of women. Moreover, intense and continuous
psychological distress will lead to further serious psychological problems and various mental diseases. However, the longitudinal evolution
trajectory of psychological distress and its key influencing factors have not been systematically clarified. This study aims to reveal temporal
changes in psychological distress among infertility patients, analyze the probability of transformation and the key influencing factors, and
provide a theoretical basis and practical guidance for early and precise psychological distress intervention.

Methods: Infertility patients in the gynecological outpatient department of the Affiliated Hospital of Zunyi Medical University from
September 2024 to December 2025 were selected as potential study subjects, and the final study subjects were established according to
the exclusion criteria. First, potential classes of psychological distress among infertility patients were identified using latent class
analysis (LCA), and relevant measures were administered at 3-, 6-, and 12-month intervals after the first data collection from the study
subjects. The development trajectory of psychological distress of infertility patients and its correlation analysis were obtained through
the data analysis based on latent transition analysis (LTA).

Discussion: Early and accurate management of psychological distress in infertile patients is important to help improve their poor
outcomes and increase the fertility rate. The results of this study will provide crucial information to better understand the psychological
distress, potential classes, and influencing factors in infertility patients.

Trial Registration: Observational study, not applicable.

Keywords: infertility, psychological distress, latent transition analysis

Background

Infertility is defined as a condition in which a couple who are of childbearing age have been living together for more than 12
months and have had regular sexual intercourse without using any contraceptive measures for a year or more, yet have not been
able to conceive successfully, which has been recognized by WHO as the third most serious health problem affecting human
beings."™ The causes of infertility are diverse. Male infertility may stem from issues such as sperm dysplasia and sexual
dysfunction, while female infertility can arise from conditions like pelvic damage and ovulation disorders.>¢ Additionally,
emotional stress plays a significant role in contributing to infertility.”® Women’s emotional stress can be indicated by tubal
spasms, anovulation, and vaginismus.” According to recent studies, approximately 8.8% of women of reproductive age in the
United States experienced infertility.'” Infertility is even more alarming in China; the prevalence of infertility has risen sharply,
from 7.5% in 2007 to 18.2% in 2020, and currently affects about one in five couples of reproductive age.'' However, infertility is
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far more than a medical condition—it carries profound emotional and social implications. A long-term longitudinal study has
shown that among women with primary or secondary infertility, half suffer from psychological distress, and the probability of
such distress is even higher among women with primary infertility.'> Compared with women in the general population, women
who have experienced infertility are 1.6 times more likely to suffer from psychological distress.®

Psychological distress is a common mental health problem that results from multiple factors causing an individual to
experience unpleasant emotional states.'” It is a sub-health state that lies between normal psychological functioning and
mental illness, often involving psychological, social, and spiritual dimensions. The psychological dimension includes
depression, anxiety, obsessive-compulsive disorder, stress, and paranoia.'®'*'*"'® The social dimension encompasses
hostility and isolation.'>*® The spiritual dimension encompasses somatization symptoms and stigma.”' > Studies have
reported that the prevalence of depression in infertile patients is as high as 56%, and in studies of suicidal ideation, about
9.4% of women reported suicidal thoughts or attempts.”*?” Meanwhile, psychological distress problems such as stress,
anxiety, stigma, obsessive-compulsive, sleep disturbances, and social isolation were more severe than those of women in
general.”*° In addition, the psychological distress caused by infertility further undermines women’s work efficiency,
leading to an increase in absenteeism and missed working hours.®'~? It may also trigger domestic violence incidents and
potentially result in marital breakdowns, among other consequences.’>>> In summary, given the complexity and
specificity of psychological distress in infertility patients, early and precise identification of their psychological distress
and individualized management occupy a crucial position in both clinical practice and the patients’ recovery process.

Studies have shown that psychological intervention can alleviate psychological distress and increase the pregnancy
rate.>*>® However, research related to the psychological distress of patients with infertility is confronting a series of
formidable challenges: firstly, extant studies tend to focus on the overall impact of anxiety and depression on psycho-
logical distress in infertility patients, and anxiety and depression as a part of psychological distress cannot be measured
comprehensively.12’39’4° Secondly, the large individual differences and the existence of large heterogeneity lead to
different emotional support needs by infertility patients. Finally, high-intensity and continuous psychological distress
can lead to the further aggravation of psychological problems and trigger various types of psychological disorders, and
there is a lack of longitudinal studies on the developmental pattern of psychological distress in infertility patients.*’

In conclusion, it is important to explore longitudinal studies on the developmental patterns of psychological distress in
infertility patients with a human-centred approach, to provide early and precise management of psychological distress,
and thus to improve the poor outcomes and fertility of infertility patients.

Methods/Design
Study Aim

The objectives of this study are as follows in two phases (Figure 1):
Phase 1: Identify psychological distress dimensions and develop the questionnaire

i. Through literature review, extract the psychological, social, and mental distress experiences of infertile patients,
and initially summarize the core dimensions;
ii. Through semi-structured interviews, supplement and optimize the above dimensions and related social demo-
graphic indicators;
iii. Through expert focus group discussions, finally determine the structure of psychological distress dimensions.
Subsequently, based on the identified dimensions, match existing mature scales to form the final questionnaire for
investigating the psychological distress of infertile patients.

Phase 2: quantitative longitudinal observational study
i. Evaluate the potential class of psychological distress in infertile patients;

ii. Evaluate the change of the latent classes over time (transformation) and influencing factors of psychological
distress in infertile patients;
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Figure | Research contents.

Study Design
This protocol describes an observational study consisting of two parts (subprojects).

As the first part, a literature review, semi-structured interviews and expert focus group discussions will be conducted
within six months to develop a questionnaire for investigating the psychological distress of infertile patients.

As the second part, a quantitative longitudinal observational study will be conducted at three measurement points
(month 3, month 6, and month 12) within 12 months. This is an example of an LTA for two time points. ull-ul5
represent the 5 psychological disturbances at time point 1, and u21-u25 represent those at time point 2 (Figure 2).

As the third part, the final formed scale was used for a pilot testing to examine the comprehensibility, acceptability,
and completion time of the questionnaire, evaluate the response distribution of each item (identifying low-variability
items), test the stability of the data collection process, and provide a basis for optimizing the formal survey process.

Study Setting

This research will be conducted at the Affiliated Hospital of Zunyi Medical University in Zunyi City, Guizhou Province.
This is a tertiary general hospital with 2800 beds, and its annual outpatient volume exceeds 2 million visits. An average
of 200 to 300 infertility patients are seen each month in the Obstetrics and Gynecology and Reproductive Center
outpatient clinics, which provides the required sample size for this study.

Participants and Eligibility Criteria

Infertility patients attending the outpatient clinic of the Affiliated Hospital of Zunyi Medical University between
September 2024 and December 2025 will be selected as potential study subjects using a consecutive enrollment method,
and the final participants will be determined based on the inclusion and exclusion criteria. All the follow-up visits will be
completed by December 2026.
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Figure 2 LTA model diagram.
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Inclusion Criteria
@ Patients diagnosed with infertility by outpatient physicians: @ Age is 1840 years old; (® Vital signs are stable, able
to understand and cooperate with the investigation. ®) Voluntary participation in this study.

Exclusion Criteria
@ serious insufficiency of the heart, liver, kidney, and other organs and suffering from malignant tumors; 2 serious
aphasia and cognitive dysfunction; 3 being involved in other research topics.

Study Instruments

General Demographic Data

The general demographic data of the research subjects, including names, ages, educational levels, family incomes, etc,
were collected by the researchers through the design of a general data questionnaire.

Distress Thermometer (DT)

The Distress Thermometer (DT) is used to assess patients’ psychological distress. It consists of a single-item scale
ranging from 0 (no distress) to 10 (extreme distress) and a 34-item Problem List (PL), which is divided into five
subcategories: physical, emotional, family, practical, and spiritual/religious. The current measurement evaluation of the
psychological distress thermometer indicates that a cut-off point of 4 yields the best sensitivity and specificity, and in the
present study, a score of DT > 4 was considered to be significantly psychologically distressing. The Chinese version of
the DT has demonstrated high test-retest reliability (r = 0.800, p < 0.01).*'

Self-Rating Depression Scale (SDS)

The SDS is used to assess depressive symptoms.*® This scale consists of 20 items and employs a 4-point Likert scale for
scoring, ranging from 1 (almost never or rarely) to 4 (most of the time). The total score is used to evaluate the severity of
depressive symptoms.

Beck Depression Inventory (BDI)

This scale is a 21-item self-report scale used to measure the presence and severity of depression.** Each item is scored
from 0 to 3; the total score ranges from 0 to 63 and is calculated by adding up the scores of each item. Depression was
defined as a score of more than 16.

Infertility Stigma Scale (ISS)

The ISS is used to assess patients’ sense of stigma. This scale consists of 4 factors (self-deprecation, social withdrawal,
public stigma, and family stigma) and 27 items. The Cronbach’s alpha coefficient, split-half coefficient, and test-retest
correlation coefficient of the entire scale are 0.94, 0.90, and 0.91, respectively, demonstrating good reliability.*

Penn State Worry Questionnaire (PSWQ)

PSWQ is a measure of worry phenomena and has been demonstrated to be valid in cross-cultural populations. PSWQ has
16 items, and each item is rated on a scale from 1 (“not at all typical of me”) to 5 (“very typical of me”). The Chinese
version of PSWQ and its factors evidenced good internal consistency and both convergent and discriminant validity.**

Data Collection

Two uniformly trained researchers identified potential subjects based on inclusion and exclusion criteria. First, one
researcher guided the participants in groups to a quiet room in the clinic where they could talk and collect information.
Another researcher introduced and explained the main purpose, significance, and implementation of the study to the
study participants on a one-on-one basis and signed an informed consent form with the consent of the study participants.
At the same time, the subjects completed the baseline data collection in the outpatient classroom, and the whole process
was expected to take about 1 hour. After the completion of the baseline data, the researcher will conduct the subsequent 3
surveys and instruct them to fill in the online form at the corresponding time points. After the completion of data
collection, the collected data were saved in the background and extracted into an Excel file. When all the data collection
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was completed, two researchers independently extracted and entered the data, cross-checked the data, and negotiated to
resolve any differences. This study commits to adhering to privacy protection principles and strictly keeping the
information of the participants confidential. Moreover, participants cannot view each other’s answers.

Quality Control
i. The screening process will strictly follow the inclusion and exclusion criteria, and informed consent will be
signed before completing the questionnaire.

ii. Before conducting the formal study, researchers will receive standardized training to ensure the objectivity and
accuracy of the survey data.

iii. Before conducting the survey, the researchers will introduce the content of the questionnaire and the precautions
to the participants. To ensure that the participants understand the content, the researcher will explain it in
a consistent language and avoid the use of leading words.

iv. The questionnaire must be filled out completely, without omitting anything. The questionnaire will be checked
immediately after completion to ensure the completeness of the information and the accuracy of the responses,
and will be verified and corrected if necessary.

v. The data obtained will be double-entered and checked to ensure the accuracy of the data.

Sample Size and Calculation

Based on the prevalence of infertility (18.2%), the sample size calculation formula for a cross-sectional study was
adopted n=2°,,xpx(1-p)/d?, with a 95% confidence level (Z = 1.96) and a 5% allowable error (d=0.05). The required
sample size was calculated to be n = 229. Taking into account a 30% dropout rate during the follow-up process, the final
sample size was determined to be n = 229 / (1-0.3) = 327.

Statistical Analysis Methods

The social demographic data of the patients were described, analyzed, and preprocessed using SPSS 27.0 software. LCA
and LTA were conducted using Mplus 8.3. Firstly, DT, SDS, BDI, ISS, and PSWQ will be included as different
psychological distress dimensions in the LCA model to identify different subtypes of psychological distress. The LCA
process included model parameterization, parameter estimation, model evaluation, latent classification, and result
interpretation. Then, based on the results of the LCA model, we will use the LTA model to study how individuals
transition between potential classes at different time points. LTA is an extension of longitudinal data LCA. LTA uses
transformation matrices to depict its stability from a probabilistic perspective by describing the unchanged probability of
an individual belonging to a certain potential class. It also describes its development trend through transformation
probabilities to obtain the development trajectory. The Akaike information criterion (AIC), Bayesian information
criterion (BIC), and sample-corrected Bayesian information criterion (aBIC) were used to evaluate the fit of the LTA
model, the accuracy of class division was evaluated using Entropy, and the differences in model fit were compared using
the likelihood ratio test [Lo-Mendell-Rubin (LMR)] and the bootstrap likelihood ratio test (BLRT). Finally, a multivariate
logistic regression analysis was conducted to determine the influencing factors of psychological distress in infertile
patients. Here, the latent class of psychological distress in infertile patients was taken as the dependent variable, and
relevant covariates were included based on the theoretical framework.

Discussion
Despite the general consensus on the psychological distress caused by infertility, there is still a lack of understanding of
the types of psychological distress presented by infertility patients after diagnosis and their dynamic patterns of
evolution. In particular, there is a lack of in-depth exploration of how the categories of psychological distress change
over time, how they affect treatment compliance and outcomes, and the underlying driving mechanisms.

This study focuses on filling several key gaps in the current research field. Firstly, through systematic literature review
and in-depth qualitative research, it comprehensively captures the subjective experiences of psychological distress among
infertile patients and the contextual factors they are exposed to. Based on this, LCA was applied to accurately identify
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potential classes of psychological distress in infertility patients, and to deeply reveal the differentiated needs character-
istics of patients in different psychological distress subgroups. This research approach aims to provide a solid scientific
basis for developing highly personalized and precise psychological support intervention measures, thereby enhancing the
effectiveness and targeting of psychological support.

Secondly, this study adopts a longitudinal research design to dynamically track the evolution process of psychological
distress classes in infertile patients, and deeply explore the possible transformation patterns and internal mechanisms that
may occur at different time points. This design helps to reveal the time-dependent characteristics of psychological
distress development and provides a new perspective for understanding the dynamic changes of psychological distress.

Finally, this study intends to combine the multivariate Logistic regression analysis method to systematically analyze
the multidimensional factors that influence the probability of class transformation of psychological distress in infertile
patients, including individual characteristics, environmental factors, etc. Through quantitative analysis, the specific
impact direction and degree of each factor on the class transformation will be clarified, providing theoretical support
and practical guidance for formulating more precise and effective psychological intervention strategies in clinical
practice, and thereby promoting the innovation and development of psychological support methods and contents for
infertility.

A comprehensive understanding of the changing process of the potential classes of psychological distress in infertility
over time is important for developing personalized psychological intervention plans that meet the unique needs of
infertile patients. By deeply understanding the characteristics and needs of patients in different potential classes, we can
develop more targeted psychological support strategies to improve patients’ coping ability and psychological resilience,
which in turn will enhance patients’ treatment experience, reduce the dropout rate, and promote the care of psychological
distress in infertility from “empirical comfort” to a new stage of “evidence-based, precise, and relational orientation”.
From a broader practical perspective, revealing the mechanism of psychological distress transformation helps encourage
patients to actively seek psychological support and medical services, promotes the formation of a supportive medical
environment, and ultimately improves the physical and mental rehabilitation outcomes and quality of life of patients.
Notably, due to social biases and traditional expectations of male roles, the psychological stress caused by male infertility
has also not received the attention it deserves.*>**® Future research could also focus on its unique patterns of psycho-
logical distress, such as shame, social withdrawal, or performance anxiety, in order to promote intervention measures for
both spouses and to eliminate the stigmatization associated with infertility, as infertility is a shared challenge for couples.

Abbreviations
LCA, Latent class analysis; LTA, Latent transition analysis; WHO, World Health Organization.
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