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Purpose: This study aims to explore the classification characteristics of alexithymia in patients undergoing in vitro fertilization- 
embryo transfer (IVF-ET) and analyze the differences among these classifications in female patients, in order to alleviate the patients’ 
alexithymia and improve their mental health and reproductive quality of life.
Methods: A total of 385 patients undergoing IVF-ET were selected through convenience sampling from the Reproductive Endocrinology 
Clinic of a Grade III A-level obstetrics and gynecology hospital in mainland China between June 2024 and December 2024. Data collection 
included the general information survey form, the Toronto Alexithymia Scale, and the General Self-efficacy Scale. Latent profile analysis 
was used to explore the potential categories of alexithymia among patients receiving IVF-ET treatment. Univariate and multiple logistic 
regression analyses were conducted to identify the factors correlated with the potential profiles.
Results: The alexithymia in patients receiving IVF-ET treatment was categorized into three potential groups: low-risk (48.0%), 
moderate-risk (46.0%), and high-risk alexithymia groups (6.0%). Multiple logistic regression analysis results indicated that educational 
level, average monthly household income, and self-efficacy are correlated with alexithymia in patients receiving IVF-ET treatment 
(P < 0.05).
Conclusion: The alexithymia in patients receiving IVF-ET treatment can be categorized into three potential profile types. The clinical 
medical staff should consider the characteristics of patients and implement targeted interventions for those with lower levels of 
education, lower average monthly household income, and poorer self-efficacy, in order to reduce the degree of alexithymia.

Plain Language Summary: This study aimed to understand how patients undergoing in vitro fertilization-embryo transfer (IVF-ET), 
struggle to identify and express their emotions (alexithymia) and find ways to improve their mental health and quality of life. From June to 
December 2024, 385 IVF-ET patients were recruited from a Chinese gynecology hospital, and researchers used questionnaires to gather 
information on their personal background, emotional recognition ability, and self-confidence. The data analysis showed that patients’ 
alexithymia could be categorized into low-risk (48%), moderate-risk (46%), and high-risk (6%) groups, and that lower education level, less 
family income, and lower self-confidence were associated with a higher likelihood of alexithymia in patients. As such, medical staff should 
consider patients’personal situations and provide special care and support to those with lower education, income, and self-confidence in an 
effort to assist them in better managing emotions and potentially enhancing their mental well-being. 
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Introduction
Infertility is defined as the inability of a couple to conceive despite engaging in regular, unprotected sexual intercourse 
(without any contraceptive measures) for at least 12 months after marriage or cohabitation.1,2 Recognized by the World 
Health Organization as a global public health issue, infertility has become the most significant disease threatening human 
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reproductive health, ranking third only after cancer and cardiovascular and cerebrovascular diseases.3–5 With rapid 
modern socioeconomic development, rising work pressure, a fast-paced lifestyle, delayed childbearing age, and 
unhealthy lifestyle habits such as staying up late and alcohol abuse, the global prevalence of infertility continues to 
increase. According to research statistics, approximately 48.5 million couples worldwide have experienced infertility, 
with prevalence rates around 16% in developed countries and as high as 25% in developing countries, indicating an 
increasing trend over time.6

In vitro fertilization-embryo transfer (IVF-ET) is a widely used assisted reproductive technology that offers a safe and 
effective treatment for infertility. It has brought hope to many patients and their families worldwide.7 However, infertility is 
a significant life-stress event for patients and their families, and undertaking IVF-ET treatment requires patients to undergo 
multiple assisted reproductive technologies. In this process, patients face various pressures and psychological burdens, which 
are associated with an increased risk of negative emotions such as anxiety, depression, social alienation, self-deprecation, and 
fear. The incidence of anxiety and depression among patients receiving IVF-ET treatment ranges from 10% to 50%.8 Studies 
have indicated that negative psychological stressors such as anxiety and depression can harm the pregnancy outcomes of IVF- 
ET patients9 and reduce their quality of life in terms of reproduction.10 Faced with both physiological and psychological dual 
pressures and blows, IVF-ET patients have a higher tendency to experience emotional disorders.

Alexithymia, often known as “inability to express emotions” or “affective aphasia”, is an emotional disorder characterized 
by difficulty in identifying feelings (DIF), difficulty in describing feelings (DDF), and externally oriented thinking (EOT).11 

The DIF refer to the inability to distinguish between physical sensations and emotional experiences. The DDF mean it is hard 
to correctly express one’s inner emotions using language. The EOT implies that thinking is rather deliberate and rigid, staying 
on the external appearance of things, with less attention paid to one’s inner emotions.12 Research indicates that alexithymia is 
a potential risk factor associated with individuals’ physical and mental health and a potential predictor for the development of 
physical and mental illnesses and psychiatric disorders.13–15 Additionally, studies have indicated that the occurrence of 
alexithymia is closely related to depressive mood and feelings of stigma.16 At present, there is a paucity of research on 
alexithymia among IVF-ET patients. Notably, existing latent profile analysis related to alexithymia has been predominantly 
conducted in non-IVF-ET populations such as adolescents and nursing students.17,18 On the other hand, even in studies 
focusing on IVF-ET patients including those examining hope levels, anxiety, and depression status the common practice is to 
only use the overall scale scores of participants for analysis, and similar reliance on total/dimension scores remains the norm in 
existing alexithymia research on this population.19–21 The failure to explore alexithymia’s latent profiles in IVF-ET patients 
and thus fully consider the population’s heterogeneity is not conducive to clinical healthcare workers taking timely and 
targeted intervention measures to promote the mental health of these patients.

Latent profile analysis (LPA) is a person-centered statistical approach that categorizes individuals with similar response 
patterns on observed variables into the same group, effectively segmenting the population into subgroups with different 
characteristics, which is beneficial for constructing interventions tailored to the various characteristics of these groups.22 In 
summary, studying the characteristics and individual-specificity of alexithymia in IVF-ET patients is crucial in the fields of 
psychological and reproductive health. Given the significance of understanding the unique characteristics of alexithymia in 
IVF-ET patients, this study employs LPA to explore its potential subcategories, account for patient heterogeneity, and 
investigate the key correlated factors. This finding aims to provide a reference for constructing targeted intervention plans 
for different alexithymia classifications in IVF-ET patients, offering guidance for healthcare professionals to develop 
interventions that may help reduce alexithymia and potentially enhance self-efficacy in these patients.

Materials and Methods
Research Subject
This study was conducted from June 2024 to December 2024 in Zhejiang Province, mainland China. Participants were 
recruited from a Grade-A tertiary obstetrics and gynecology hospital. The inclusion criteria included married women over the 
age of 20 (According to Chinese mainland law, which stipulates that the legal marriage age is at least 22 for males and 20 for 
females) who were undergoing their first IVF-ET cycle. Additionally, participants had to be diagnosed with infertility 
requiring IVF-ET treatment, possess basic literacy and communication skills, and be able to independently complete the 
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electronic questionnaire. Patients with a history of severe physical or mental illness were excluded. Studies recommend 
a minimum sample size of 200 cases for LPA modeling,23 and our study subjects have fully met this requirement.

Tools
General Information Questionnaire
The general information survey form was designed by the research team and consists of two parts: sociodemographic 
data and fertility-related information. Sociodemographic data includes age, place of residence, educational level, 
occupation, average monthly household income, and marital status. Fertility-related information includes the cause of 
infertility, type of infertility, and duration of infertility, total number of mature oocytes, number of normal fertilizations, 
number of high-quality embryos (A high-quality embryo was defined based on morphological assessment according to its 
developmental stage. For cleavage-stage embryos, high quality was defined as 7–9 equally sized blastomeres with ≤10% 
cytoplasmic fragmentation and no multinucleation. For blastocyst-stage embryos, high quality was defined as a Gardner 
grade of 3BB or better24), and clinical pregnancy statusThe clinical pregnancy rate was 41.6% (A Clinical pregnancy was 
defined by the presence of a gestational sac in the uterine cavity on transvaginal ultrasound).25

The 20-Item Toronto Alexithymia Scale
The scale was revised by Bagby et al26 in 1994 based on the Toronto Alexithymia Scale (TAS-20)26 and was adapted to the 
Chinese cultural context by Yuan Yonggui et al27 in 2003. The scale consists of 20 items across three dimensions: DIF, DDF, 
and EOT. Each item is scored using a Likert 5-point scale, ranging from “strongly disagree” to “strongly agree,” with scores 
from 1 to 5. Items 4, 5, 10, 18, and 19 are scored inversely. The total score ranges from 20 to 100, with higher scores indicating 
more severe alexithymia. A score of 20–50 points indicates no alexithymia, 51–60 points indicates marginal alexithymia, and 
≥ 61 points indicates alexithymia. In this study, the Cronbach’s α coefficient for the scale is 0.853.

General Self-Efficacy Scale (GSES)
GSES was developed by Professor Schwarzer et al28 and was translated and revised for the Chinese cultural context by 
Chinese scholars in 2001.29 The Chinese version of GSES consists of 10 items, using a Likert 4-point scoring scale, 
ranging from “completely incorrect” to “completely correct”, with scores from 1 to 4. The total score ranges from 10 to 
40, with higher scores indicating stronger self-efficacy. The Chinese version of GSES has a Cronbach’s α coefficient of 
0.87, a test-retest reliability of 0.83, and a split-half reliability of 0.90. In this study, the Cronbach’s α coefficient for the 
scale is 0.943.

Data Collection and Quality Control
The data were collected through a self-reported anonymous online survey platform (Wenjuanxing; https://www.wjx.cn/) 
on the day of embryo transfer between June 2024 and December 2024. We explained the purpose and significance of the 
study to the patients and sent them the survey link. The questionnaire indicated that the information collected would be 
strictly confidential, and patients voluntarily filled out and submitted the questionnaire anonymously after informed 
consent. We set up the survey to allow only one access per Internet Protocol address to prevent duplicate submissions. To 
improve the number and quality of valid responses, we required that all questions were mandatory before the survey 
could be successfully submitted. Among the participants, 5 patients refused to participate in the survey, 3 questionnaires 
were excluded due to consistent answer choices, and 7 were excluded for being invalid as the response time was less than 
120 s. Ultimately, 385 out of 400 patients with infertility submitted valid questionnaires, resulting in an effective 
response rate of 96.25%. The conduct of this study aligns with the ethical principles outlined in the Declaration of 
Helsinki. Written informed consent was obtained from all participants.

Statistical Analysis
The LPA of alexithymia in IVF-ET patients was conducted using Mplus software (version 8.3), while Statistical Package for the 
Social Sciences software (version 27.0) was used for statistical analysis. Profiles of 1–4 were established sequentially for fitting, 
taking the items of alexithymia as the observed variables. The models were evaluated using the Akaike Information Criterion 
(AIC), Bayesian Information Criterion (BIC), sample size-adjusted BIC (aBIC), Entropy, Lo-Mendell-Rubin Test (LMRT), and 
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Bootstrapped Likelihood Ratio Test (BLRT). Smaller AIC, BIC, and aBIC values indicate a better model fit. The Entropy value 
ranges from 0 to 1, with an Entropy value of ≥ 0.8 indicating acceptable classification accuracy and a value closer to 1 indicating 
more precise model classification. BLRT and LMRT were used to determine the fit of the k-class model versus the k-1 class 
model, with P < 0.05 indicating that the k-class model fits better than the k-1 class model.30,31 Quantitative data following 
a normal distribution are expressed as mean ± standard deviation, while qualitative data are presented as frequency and 
percentage (%). Chi-square tests and Fisher’s exact probability method were used for intergroup comparisons. For multivariate 
analysis, variables with statistically significant differences in the univariate analysis were used as independent variables for 
logistic regression analysis using the optimal results of the latent profile classification as the dependent variable. A significance 
level of α = 0.05 was applied.

Results
Participant Characteristics
A total of 385 IVF-ET patients were included in this study, with an average age of (32.31 ± 3.79) years. The average total 
number of mature oocytes is (9.84 ± 6.15), the average number of normal fertilizations is (6.89±4.67), and the average 
number of high-quality embryos is (4.47 ± 2.99). Among them, 150 patients (39.0%) had a bachelor’s degree or above, 
159 (41.3%) had a family per capita monthly income ranging from 5001 to 10000 yuan, and 337 (87.5%) were in their 
first marriage, among other detailed information as depicted in Table 1. Additionally, the scores for alexithymia and self- 
efficacy among IVF-ET patients are presented in Table 2.

Table 1 General Information Survey Table (N = 385)

Variable Group Frequency (n) Percent (%)

Age (years) <35 274 71.2

≥35 111 28.8
Residence City 215 55.8

Rural 82 21.3

Town 88 22.9
Educational level Junior high school or below 66 17.1

High school or technical secondary school 70 18.2

Junior college 99 25.7
Bachelor’s degree or above 150 39.0

Occupation Staying at home 113 29.4

Part-time job 33 8.6
Full-time job 239 62.1

Per capita monthly household income (yuan) ≤5000 109 28.3

5001~10,000 159 41.3
≥10,000 117 30.4

Marital history First marriage 337 87.5

Remarriage 48 12.5
Family living conditions Couples living alone 236 61.3

Living with parents 149 38.7

Infertility cause Female 171 44.4
Male 60 15.6

Both sides 79 20.5
Unexplained cause 75 19.5

Types of Infertility Primary infertility 213 55.3

Secondary infertility 172 44.7
Infertility duration Less than 3 years 179 46.5

3~5 years 111 28.8

More than 5 years 95 24.7
Clinical pregnancy Yes 160 41.6

No 225 58.4
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LPA of Alexithymia in IVF-ET Patients
The LPA was conducted using scores from 20 items from the alexithymia scale, with 1–4 models fitted, as detailed in 
Table 3. When the number of categories was 3, the entropy value was 0.912, and the P-value of the LMRT(P) was 
statistically significant (P < 0.05). When the number of categories was 4, AIC, BIC, and aBIC values decreased, and the 
entropy value was 0.927, but the P-value of the LMRT(P) was statistically non-significant (P > 0.05). Therefore, the 
model with three categories was selected as the latent profile model for alexithymia in IVF-ET patients. The probabilities 
of IVF-ET patients belonging to the corresponding latent categories were 0.480, 0.460, and 0.060, respectively, 
indicating that the model with three latent categories has high reliability. A latent profile plot was drawn based on the 
classification results of the three latent categories, as detailed in Figure 1.

Table 2 IVF-ET Patients’ Alexithymia 
and Self-Efficacy Scores (N = 385, x ± s)

Items Score

DIF 18.86 ± 5.84

DDF 13.43 ± 3.13

EOT 22.17 ± 2.83
TAS 54.47 ± 10.00

GSES 24.37 ± 6.42

Table 3 Indicators of Potential Alexithymia Categories in IVF-ET Patients

Model AIC BIC aBIC Entropy BLRT(P) LMRT(P) Category Probability

1 21,382.033 21,540.163 21,413.248
2 20,031.362 20,272.510 20,078.965 0.893 <0.001 0.008 0.579 0.421

3 19,249.221 19,573.387 19,313.212 0.912 <0.001 0.027 0.480 0.460 0.060

4 18,836.529 19,243.713 18,916.908 0.927 <0.001 0.065 0.101 0.366 0.496 0.036

Figure 1 Distribution of characteristics for the three potential categories of alexithymia in IVF-ET patients. Blue represents Group C1 (Low-Risk Alexithymia Group, 
48.0%); Orange represents. Group C2 (Medium-Risk Alexithymia Group, 46.0%); and yellow represents Group C3 (High-Risk Alexithymia Group, 6.0%).
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Figure 1 depicts the scores for each item of alexithymia across the three categories. Among them, Group C1 consists 
of 185 cases (48.0%), with IVF-ET patients in this category scoring (46.50 ± 6.51) on the alexithymia scale, which is 
below the non-alexithymia threshold score of 50 points and overall lower than the other two groups. Consequently, this 
group of IVF-ET patients is called the “Low-Risk Alexithymia Group.” Group C2 consists of 177 cases (46.0%), with 
IVF-ET patients in this category scoring (60.27 ± 4.51) on the alexithymia scale, which is at the marginal alexithymia 
threshold of 51–60 points. Hence, this group of IVF-ET patients is named the “Medium-Risk Alexithymia Group.” 
Group C3 consists of 23 cases (6.0%), with the IVF-ET patients in this category scoring (73.96 ± 5.34) on the 
alexithymia scale, which is higher than the diagnostic threshold for alexithymia of ≥ 61 points and higher than the 
other two groups. Therefore, this group of IVF-ET patients is named the “High-Risk Alexithymia Group.”

From the perspective of the specific differences in items or dimensions among the three groups, Low-Risk 
Alexithymia Group (n=185, 48.0%): This group showed significantly low scores across all three core dimensions. Key 
items with the lowest scores included “When I feel distressed, I cannot tell whether it is sadness, fear, or anger” (DIF 
dimension), indicating that these patients possess strong emotional awareness, can accurately recognize their internal 
emotional states, and effectively express their feelings through appropriate language. Their EOT dimension scores were 
also low, reflecting a tendency to focus on internal emotional experiences rather than external events.

Medium-Risk Alexithymia Group (n=177, 46.0%): This group exhibited a heterogeneous pattern with moderate total 
scores. Specifically, their scores on the EOT dimension were significantly higher than those of the Low-Risk Group (eg, 
items such as “It is important for me to be aware of my own inner experiences”), indicating a tendency to prioritize 
external objective events over internal emotional experiences. However, their DIF and DDF dimension scores were close 
to the overall average, meaning they could still identify their own emotional states and effectively describe emotional 
experiences to others. This suggests that the alexithymia characteristics of this group are mainly manifested in “externally 
oriented thinking” rather than comprehensive emotional processing deficits.

High-Risk Alexithymia Group (n=23, 6.0%): This group scored highly on all three dimensions, with particularly 
prominent elevations in the DIF and EOT dimensions. Key items with the highest scores included “I have some feelings 
that I find difficult to identify” (DIF dimension) and “It is important for me to recognize my own inner experiences” 
(EOT dimension). These patients not only struggle to identify their own emotional states but also tend to ignore internal 
emotional experiences and focus on external objective events, showing comprehensive deficits in emotional recognition, 
processing, and expression.

Comparison of General Information and Self-Efficacy Characteristics in Different 
Profiles of IVF-ET Patients
The results of the univariate analysis are depicted in Table 4. There were statistically significant differences in the 
distribution of the three potential alexithymia profiles based on place of residence (χ2 = 17.454), educational level (χ2 = 
28.789), occupation (χ2 = 12.518), and average monthly household income per capita (χ2 = 22.771; P < 0.05).

Multivariate Analysis of the Latent Profiles of Alexithymia in IVF-ET Patients
A multiple logistic regression analysis was conducted to examine the factors associated with the three latent profiles of 
alexithymia in IVF-ET patients as the dependent variables. The low-risk group of alexithymia was used as the reference 
group, independent variables were taken based on statistical significance in the univariate analysis, and the self-efficacy score was 
taken as a covariate. The analysis results are indicated in Table 5. When comparing the “Low-Risk Alexithymia Group” with the 
“Medium-Risk Alexithymia Group”, IVF-ET patients with an educational level of junior high school or below (OR = 2.649), 
high school or secondary vocational school (OR = 2.126), and a per capita monthly family income of ≤ 5000 yuan (OR = 2.460) 
were more likely to be in the “Medium-Risk Alexithymia Group” (P < 0.05). Patients with a lower score on the self-efficacy scale 
(OR = 0.905) also had a higher likelihood of being classified into the “Medium-Risk Alexithymia Group” (P < 0.05).

When comparing the “Low-Risk Alexithymia Group” with the “High-Risk Alexithymia Group”, IVF-ET patients 
with an educational level of junior high school or below (OR = 6.411), high school or secondary vocational school (OR = 
6.358), and a per capita monthly family income of ≤ 5000 yuan (OR = 4.733) had a higher likelihood of being classified 
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Table 4 Comparison of General Information and Self-Efficacy Characteristics in Different Profiles of IVF-ET Patients (N = 385)

Variable Group C1 (n=185) C2 (n=177) C3 (n=23) χ2/F P

Age(years) <35 132 (71.4) 124 (70.1) 18 (78.3) 0.674a 0.714

≥35 53 (28.6) 53 (29.9) 5 (21.7)

Residence City 121 (65.4) 86 (48.6) 8 (34.8) 17.454b <0.001***

Rural 26 (14.1) 48 (27.1) 8 (34.8)

Town 38 (20.5) 43 (24.3) 7 (30.4)

Educational level Junior high school or below 18 (9.7) 41 (23.2) 7 (30.4) 28.789b <0.001***

High school or technical secondary school 25 (13.5) 37 (20.9) 7 (30.4)

Junior college 50 (27.0) 44 (24.9) 5 (21.7)

Bachelor’s degree or above 92 (49.7) 55 (31.1) 4 (17.4)

Occupation Staying at home 41 (22.2) 63 (35.6) 9 (39.1) 12.518b 0.011**

Part-time job 13 (7.0) 19 (10.7) 1 (4.3)

Full-time job 131 (70.8) 95 (53.7) 13 (56.5)

Per capita monthly household income (yuan) ≤5000 35 (18.9) 62 (35.0) 12 (52.2) 22.771a <0.001***

5001~10,000 78 (42.2) 73 (41.2) 8 (34.8)

≥10,000 72 (38.9) 42 (23.7) 3 (13.0)

Marital history First marriage 163 (88.1) 154 (87.0) 20 (87.0) 0.209b 0.879

Remarriage 22 (11.9) 23 (13.0) 3 (13.0)

Family living conditions Couples living alone 117 (63.2) 104 (58.8) 15 (65.2) 0.926a 0.648

Living with parents 68 (36.8) 73 (41.2) 8 (34.8)

Infertility cause Female 83 (44.9) 78 (44.1) 10 (43.5) 2.598b 0.865

Male 31 (16.8) 25 (14.1) 4 (17.4)

Both sides 35 (18.9) 41 (23.2) 3 (13.0)

Unexplained cause 36 (19.5) 33 (18.6) 6 (26.1)

Types of Infertility Primary infertility 102 (55.1) 94 (53.1) 17 (73.9) 3.570a 0.171

Secondary infertility 83 (44.9) 83 (46.9) 6 (26.1)

Infertility duration Less than 3 years 94 (50.8) 74 (41.8) 11 (47.8) 3.976a 0.409

3~5 years 48 (25.9) 58 (32.8) 5 (21.7)

More than 5 years 43 (23.2) 45 (25.4) 7 (30.4)

Clinical pregnancy Yes 87 (53.0) 67 (37.9) 6 (26.1) 5.545 0.062

No 98 (47.0) 110 (62.1) 17 (73.9)

GSES scores 26.68 ± 6.19 22.77 ± 5.77 18.09 ± 5.23 33.22c <0.001***

Notes: aChi-square test, bFisher’s exact probability method, cone-way analysis of variance analysis. **P < 0.05, ***P < 0.001. C1: Low-risk Alexithymia Group, C2: Moderate- 
risk Alexithymia Group, C3: High-risk Alexithymia Group.

Table 5 Multiple Logistic Regression Analysis of Different Profiles of Alexithymia in IVF-ET Patients

Variables C2 versus C1 C3 versus C1

β SE wald χ2 P OR 95% CI β SE wald χ2 P OR 95% CI

Intercept 1.700 0.635 7.172 0.007 1.940 1.355 2.049 0.152

Education

Junior school or lower 0.974 0.397 6.032 0.014 2.649 1.217,5.765 1.858 0.816 5.182 0.023 6.411 1.295, 31.742

High school or vocational school 0.754 0.343 4.821 0.028 2.126 1.084,4.167 1.850 0.747 6.133 0.013 6.358 1.471, 27.481

Junior college 0.355 0.297 1.424 0.233 1.426 0.796,2.554 0.870 0.769 1.280 0.258 2.386 0.529, 10.766

Place of Residence

City –0.232 0.290 0.642 0.423 0.793 0.449,1.399 –0.460 0.628 0.537 0.463 0.631 0.184, 2.160

Village –0.029 0.366 0.006 0.936 0.971 0.474,1.991 –0.301 0.671 0.201 0.654 0.740 0.199, 2.758

Family per capita monthly income (RMB)

≤5000 0.900 0.313 8.281 0.004 2.460 1.333,4.543 1.554 0.733 4.496 0.034 4.733 1.125, 19.912

5001~10,000 0.340 0.277 1.507 0.220 1.405 0.816,2.419 0.468 0.745 0.394 0.530 1.597 0.371, 6.881

Occupation

Homemaker 0.286 0.288 0.988 0.320 1.332 0.757,2.342 –0.460 0.628 0.537 0.463 0.631 0.184, 2.160

Part-time job 0.318 0.448 0.503 0.478 1.374 0.571,3.309 –0.301 0.671 0.201 0.654 0.740 0.199, 2.758

Self-efficacy –0.100 0.020 23.842 <0.001 0.905 0.869,0.942 –0.240 0.048 25.033 <0.001 0.787 0.716, 0.864

Notes: C1: Low-risk Alexithymia Group, C2: Moderate-risk Alexithymia Group, C3: High-risk Alexithymia Group.
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into the “High-Risk Alexithymia Group” (P < 0.05). Patients with a lower score on the self-efficacy scale (OR = 0.787) 
also had a higher likelihood of being classified into the “High-Risk Alexithymia Group” (P < 0.05).

Discussion
This study investigated the current status of alexithymia in 385 IVF-ET patients. Through LPA, these patients were 
divided into three subgroups, and the influencing factors of alexithymia among different subgroups were explored. This 
research provides a reliable reference perspective and a valuable basis for the potential targeted reduction of alexithymia 
in IVF-ET patients.

Analysis of the Current Situation of Alexithymia in IVF-ET Patients
The research results indicate that the alexithymia score of 385 IVF-ET patients is (54.47 ± 10.00), at a medium level, 
with a positive screening rate of 22.88%. This is similar to the result of (55.53 ± 9.15) obtained by Chinese scholars Luo 
Mengqian et al21 in their survey of IVF-ET patients in 2024. However, it is higher than the result of (42.04 ± 10.53) from 
Alessia et al’s survey of Italian patients with infertility in 2020.10 The differences in the survey results are influenced by 
multiple factors, which may be associated with the survey time, region, and the population’s particularity. Second, 
compared with patients with infertility who are newly diagnosed in the outpatient department, IVF-ET patients 
experience more complex physiological pain and negative emotional experiences. Medical staff should pay more 
attention to assessing alexithymia in IVF-ET patients at different treatment stages and actively adopt targeted interven
tion measures to prevent or alleviate the occurrence of alexithymia.

This study compared the average scores of each dimension of alexithymia in IVF-ET patients. The order from highest 
to lowest was EOT, difficulties in emotional recognition, and difficulties in emotional expression, consistent with 
previous research results.32 The highest score of EOT indicates that IVF-ET patients focus on external things and lack 
attention to their inner feelings. This is followed by difficulties in emotional recognition, suggesting that IVF-ET patients 
have poor ability to distinguish between physical and emotional feelings. Concurrently, infertility involves many family 
and social issues, and it is related to the patient’s privacy, making it difficult for patients to describe their emotions and 
feelings well. Consequently, medical staff should teach IVF-ET patients with alexithymia to change their deliberate and 
rigid ways of thinking through scientific and reasonable supportive intervention methods, establish positive psychological 
coping mechanisms, strengthen their ability to understand their emotional changes, pay attention to emotional experi
ences, and ultimately improve their core ability to describe and analyze emotions.

The Alexithymia of IVF-ET Patients Can Be Divided Into Three Latent Categories
The research results indicate that among the three potential categories of alexithymia in IVF-ET patients, 185 patients (48.0%) 
belong to the Low-Risk Alexithymia Group, reflecting a relatively optimistic alexithymia status—these patients can 
effectively balance life, work, assisted reproductive treatment, and emotional management, and actively cope with various 
emotional challenges. A total of 177 patients (46.0%) fall into the Medium-Risk Alexithymia Group, suggesting they may face 
certain difficulties in emotional recognition and expression, which increases their vulnerability to negative emotions such as 
anxiety, depression, and stigma. The High-Risk Alexithymia Group comprises 23 patients (6.0%), characterized by poor 
abilities in emotional recognition, description, and externally oriented thinking; the severity of their alexithymia may exert 
a profound impact on mental health, thereby affecting the overall treatment process and quality of life.

Building on these group-specific characteristics, we further analyzed the clinical significance of these item/dimension- 
level differences and linked them to the unique traits of IVF-ET patients: The distinct patterns of the three profiles 
confirm the heterogeneity of alexithymia in this population, a complexity that cannot be fully captured by total scores 
alone. For instance, the Medium-Risk Group’s “expression-specific deficit” may be associated with the pressure of 
assisted reproductive treatment—patients can recognize their emotional distress but are reluctant or unable to express it 
due to concerns about treatment outcomes or social stigma. In contrast, the High-Risk Group’s comprehensive deficits 
may reflect deeper psychological vulnerabilities, necessitating more intensive intervention.

These differences provide a foundation for targeted clinical interventions. For the Medium-Risk Group, interventions 
should focus on improving emotional expression skills (eg, through communication training or narrative therapy). For the 
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High-Risk Group, priority should be given to enhancing emotional awareness (eg, through mindfulness training or 
emotional identification exercises) before addressing expression barriers. Compared to uniform strategies based solely on 
total scores, this tailored approach is more conducive to improving intervention effectiveness.

We acknowledge that the current analysis focuses on core dimensions and key items; future studies could explore 
item-level response patterns in greater detail (eg, differential item functioning) to further refine the understanding of 
alexithymia heterogeneity in IVF-ET patients.

Collectively, these findings highlight the need for clinical medical staff to identify the distinct emotional needs of 
different alexithymia subgroups among IVF-ET patients at an early stage and implement personalized nursing interven
tions to reduce alexithymia levels.

Influencing Factors of Latent Categories of Alexithymia in IVF-ET Patients
The results of this study indicate a significant association between educational level and alexithymia in IVF-ET patients 
(P < 0.05), with lower educational levels correlating with higher alexithymia scores, consistent with previous research 
findings.21,32 A potential explanation for this observed association is that patients with lower educational backgrounds 
may have relatively limited emotional awareness and cognitive processing skills. When navigating the complex IVF-ET 
process, they may be less attuned to their internal emotional needs and face challenges in articulating their distress with 
precise language. These factors may collectively contribute to an elevated likelihood of alexithymia. Notably, as this is 
a cross-sectional study, no causal relationship can be confirmed. The reasoning above is a tentative interpretation, and it 
is important to recognize that this association is likely influenced by more plausible mediating factors. For instance, 
lower educational levels may affect patient-physician communication dynamics, where patients feel less empowered to 
express concerns.33 Future research should explore these mediating mechanisms to deepen our understanding. This 
finding underscores that when medical staff provide counseling, they should tailor interventions to patients’ educational 
backgrounds. For those with lower educational levels, it is crucial to deliver emotion-related health education in 
accessible language and implement targeted measures. The aim is to enhance their understanding of the IVF-ET process, 
foster confidence in expressing emotional distress, and thereby mitigate the prevalence and severity of alexithymia.

The results of this study indicate that IVF-ET patients with a family per capita monthly income of fewer than 5000 
yuan are more likely to belong to the high-risk group for alexithymia, suggesting that socioeconomic factors are an 
important risk factor for alexithymia in IVF-ET patients. This is consistent with the findings of related research.34 Low- 
income IVF-ET patients not only face the high cost of treatment but may also encounter more issues related to the lack of 
social resources, including limited access to medical information and social support. This persistent pressure and lack of 
resources may affect the patients’ emotional regulation abilities, increase their psychological burden, making it difficult 
for them to clearly perceive and express their emotional experiences, thereby increasing the risk of alexithymia. This 
suggests that medical staff need to pay special attention to IVF-ET patients with poor family economic conditions, 
proactively assess their psychological status, especially the risk of alexithymia. For high-risk patients, medical staff 
should develop more precise intervention strategies. At the same time, medical institutions should also actively explore 
and establish economic assistance and support systems for low-income IVF-ET patients to reduce their financial burden 
and improve mental health.

Self-efficacy refers to an individual’s belief in their ability to take action and achieve specific goals; individuals with 
high self-efficacy tend to be more confident, inclined to actively solve problems with an optimistic attitude, and better 
able to adapt to environmental changes, cope with adverse life events, and maintain a positive psychological state.35 

Previous studies have further supported that high self-efficacy can effectively buffer the negative impact of psychological 
stress on health and improve overall mental health,36 while conversely, low self-efficacy has been associated with 
increased alexithymia levels—an association that may affect mental health and potentially form a vicious cycle related to 
alexithymia.37 Despite these established links, the differences in self-efficacy among IVF-ET patients with distinct 
alexithymia profiles remain unclear. Addressing this research gap, the results of this study demonstrate that IVF-ET 
patients with lower self-efficacy scores are more likely to be classified into the high-risk alexithymia group compared to 
those in the low-risk and medium-risk groups, which is consistent with previous research findings.38 This alignment is 
mechanistically plausible: self-efficacy exhibits significant correlations with positive affect, negative affect, and 
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depression,39 and IVF-ET patients with low self-efficacy often struggle with emotional regulation and daily functioning. 
As negative emotions intensify, their distress tolerance diminishes, further exacerbating alexithymia severity. Clinically, 
these findings highlight the need for medical staff to provide targeted emotional support, psychological interventions, and 
family-centered assistance to enhance self-efficacy among IVF-ET patients. Such support can help patients attend to their 
internal emotional experiences, improve their ability to recognize, describe, and express emotions, and thereby alleviate 
alexithymia. Furthermore, future research should investigate the interactive effects between self-efficacy and other 
psychological variables (eg, coping styles, social support) to develop a more holistic psychological intervention model 
for this population.

The Comparison of Clinical Pregnancy Rates Across the Different Alexithymia Profile 
Groups
It is noteworthy that this study did not observe a significant association between different potential profiles of alexithymia 
and clinical pregnancy rates (P > 0.05). This negative result suggests that alexithymia may not be a direct predictor of 
IVF-ET success. The pregnancy outcome of IVF-ET is primarily regulated by complex physiological factors.40 

Psychological traits like alexithymia may have more impact on patients’ emotional experiences, treatment adherence, 
and subjective quality of life, rather than directly affecting biological endpoints.41 This finding emphasizes the 
importance of distinguishing between “psychological processes” and “biological outcomes” in reproductive medicine 
research. Therefore, future research directions should shift towards constructing more complex models to explore how 
alexithymia acts as a moderating or mediating variable, interacting with other biological and social factors to collectively 
influence the IVF pathway, rather than considering it as an independent, direct predictor.

Limitations
This study has certain limitations. First, restricted by time and region, it was only conducted in one tertiary-level Grade 
A obstetrics and gynecology hospital in mainland China. Second, there was inadequate control for potential confounding 
factors. For instance, research indicates that cortisol levels, a key variable in IVF-ET treatment, can significantly impact 
patients’ emotional states and may act as an important confounder or effect modifier.42 However, this variable was not 
collected in our study.

Third, our study is subject to significant selection bias. The sample was restricted to patients undergoing their first 
IVF-ET cycle who successfully reached the embryo transfer stage. Consequently, the findings cannot be extrapolated to 
the broader IVF-ET population, especially those who experienced treatment failure or cycle cancellation due to reasons 
like the absence of viable embryos or complications such as Ovarian Hyperstimulation Syndrome (OHSS). These events 
are known to have a major psychological impact, and their exclusion is a critical limitation of our work.

In the future, multi-center and cross-regional research with a larger sample size can be incorporated to make the 
sample more representative. At the same time, key physiological parameters should also be taken into consideration. 
Additionally, a longitudinal survey method can be adopted to explore the related factors of alexithymia in IVF-ET 
patients, providing more evidence to promote the mental health development of IVF-ET patients. Simultaneously, it is 
possible to further explore the intervention measures for different latent categories of alexithymia in IVF-ET patients and 
pay attention to patients’ quality of life and long-term pregnancy outcomes to achieve personalized and precise 
intervention for alexithymia. Future studies could adopt larger sample sizes, multi-center collaborative designs, or 
targeted sampling strategies to expand the size of the high-risk alexithymia subgroup. This would help enhance the 
reliability and generalizability of findings, and further validate the stability of the latent profiles identified in this study.

Conclusion
The level of alexithymia in IVF-ET patients is at a medium level and indicates heterogeneity. It can be divided into three 
categories: the low-risk alexithymia group, the medium-risk alexithymia group, and the high-risk alexithymia group. 
Educational level, per capita monthly family income, and self-efficacy are important factors influencing the latent 
categories of alexithymia in IVF-ET patients. In clinical nursing work, attention should be paid to enhancing the self- 
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efficacy of IVF-ET patients and improving their emotional experience from the perspective of positive psychology. This 
will help alleviate the alexithymia of IVF-ET patients, thereby improving their mental health level and the quality of their 
reproductive life and providing more comprehensive and personalized support during IVF-ET treatment process.
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