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Background: Hormone replacement therapy (HRT) plays a critical role in managing perimenopausal syndrome, yet patients’
knowledge, attitudes, and practices (KAP) toward HRT remain insufficiently understood. This study aimed to assess KAP toward
HRT among patients with perimenopausal syndrome.

Patients and Methods: This cross-sectional study conducted in Quzhou, Zhejiang Province, China, in February 2024 used
a validated self-designed questionnaire to assess demographic characteristics and knowledge, attitudes, and practices (KAP) toward
hormone replacement therapy (HRT). Structural equation modeling (SEM) was applied to examine the pathways among KAP
dimensions.

Results: Among the 520 participants analyzed, 73.3% resided in urban areas, and 37.9% had used HRT for less than one year. The
knowledge, attitude, and practice scores were 18.01+6.05 (possible range: 0-26), 37.56+5.07 (possible range: 10-50), and 6.07+1.70
(possible range: 0-8), respectively. There were significant positive correlations among knowledge, attitudes, and practices (all P <
0.001). SEM results showed that knowledge directly influenced attitudes ( = 0.499, P < 0.001) and practices (B = 0.125, P = 0.007),
and that attitudes also directly influenced practices (f = 0.175, P = 0.005).

Conclusion: Patients exhibited moderate knowledge and relatively positive practices, though their attitudes toward HRT were
suboptimal. The findings highlight the interrelationships among knowledge, attitudes, and practices regarding HRT, suggesting that
educational efforts may play a key role in improving patient understanding and engagement.

Keywords: perimenopause, hormone replacement therapy, cross-sectional study, health knowledge, attitude, practice, patient

education

Introduction

The perimenopausal syndrome is characterized by symptoms such as urogenital atrophy, reduced sexual activity,
psychological depression, osteoporosis, and vasomotor alterations. The perimenopausal syndrome is a consequence of
the significant decline in estrogen production in women, typically occurring between ages 40 and 59." A study involving
82,340 Chinese women aged 4065 reported a perimenopausal syndrome incidence of 61.0%.> A majority of women
endure symptoms such as irregular menstruation, hot flashes, chills, headaches, palpitations, mood fluctuations, memory
decline, and sleep disturbances.”* The perimenopausal syndrome has a profound impact on the women’s quality of
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life,>® and may increase the risk of reduced bone density, cardiovascular diseases, and depression.” ” Dysmenorrhea and
premenstrual syndrome are key aspects affecting perimenopausal syndrome.'®!!

Hormone replacement therapy (HRT) has emerged as a prevalent therapeutic option. HRT involves the supplementa-
tion of estrogen and progestogen to regulate hormonal levels.'? This therapy, which includes either estrogen therapy or
a combination of estrogen and progesterone therapy, plays a pivotal role in managing the complexities associated with
perimenopausal symptoms.' Properly administered, HRT can relieve symptoms, enhance well-being, and prevent long-
term complications.

In China, the introduction of HRT has been recent and has not yet fully penetrated public awareness, largely due to
traditional beliefs and varying education levels. Many menopausal women, as a result, tend to neglect the importance of
addressing menopause and its symptoms. Notably, long-term hormone-based treatments continue to face resistance. This
resistance is evident in a survey where approximately 35.9% of patients discontinued HRT within a year, citing fears of
cancer, reduced symptoms, and the inconvenience of ongoing medication or doctor visits as their main reasons.'* A study
of 3619 women aged 40-65 years highlighted a lack of awareness and willingness to treat menopausal symptoms,
influenced by the women’s menopausal, employment, and marital statuses.'” It underscores the critical role of healthcare
professionals in educating the public about menopause, promoting effective management, and guiding suitable candidates
through menopause hormone therapy (MHT) under professional supervision, aiming to improve the quality of life for
menopausal women and foster broader acceptance of HRT.

Given the distinctive nature of perimenopausal syndrome and its associated therapeutic approaches, there is
a significant imperative for a systematic exploration of the knowledge, attitudes, and practices (KAP) of the patients
and healthcare professionals toward HRT and MHT. The KAP theory is a critical framework influencing human health
behaviors'® and is frequently evaluated using a KAP questionnaire. This approach offers a comprehensive evaluation of
the knowledge, attitude, and practices within the healthcare domain, providing insights into the existing awareness and
the practical implementation of healthcare-related information.'” It also helps identify factors such as treatment
adherence and concerns about potential adverse effects, offering insights into patient experiences.

However, it is crucial to underscore that, as far as our knowledge extends, there is a noticeable scarcity of KAP
studies addressing specifically the perimenopausal syndrome and HRT. The predominant focus of current research often
revolves around general menopausal health, occasionally overlooking a comprehensive exploration of the KAP aspects
specific to perimenopausal syndrome and its associated treatment options.'®'” One previous study in India showed poor
KAP toward HRT in 150 women.?’

Therefore, considering the lack of data about the KAP toward HRT, this study aimed to assess the KAP toward HRT
among patients with perimenopausal syndrome. Identifying the gaps in KAP is necessary to design interventions to
improve the practice and use of HRT.

Materials and Methods
Study Design and Participants

This cross-sectional study was conducted in Quzhou, Zhejiang Province, China, in February 2024. The participants were
women diagnosed with perimenopausal syndrome, ie, a woman with irregular menstruation, hot flashes, chills, head-
aches, palpitations, mood fluctuations, memory decline, and sleep disturbances can be diagnosed with perimenopausal
syndrome once pregnancy and other related diseases have been excluded.! This study was approved by the Ethics
Committee of Quzhou People’s Hospital (approval #2024-Y-022). All participants provided written informed consent.
This study adhered to the tenets of the Declaration of Helsinki and later amendments. The inclusion criterion was patients
who received HRT for at least 3 months. Those who refused to participate or provided an invalid questionnaire were
excluded.

Questionnaire Design
The questionnaire was designed with reference to relevant studies.'>?' Content validity was examined based on the
comments from three in perimenopause and menopause. A pilot test with a small sample (n=35) showed a Cronbach’s o
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of 0.9200, indicating good internal consistency. The pilot study participants were asked to report any unclear statements
or items (face value). A post hoc confirmatory factor analysis (CFA) in all participants revealed a discrepancy divided by
degree of freedom (CMIN/DF) of 3.639 (35 is good), root mean square error of approximation (RMSEA) of 0.071 (<
0.08 is good), incremental fit index (IFI) of 0.847 (> 0.8 is good), Tucker-Lewis index (TLI) of 0.833 (> 0.8 is good), and
comparative fit index (CFI) of 0.846 (> 0.8 is good), supporting the construct validity of the questionnaire (Figure S1 and
Table S1). The Kaiser-Meyer Olkin (KMO) index was 0.916 (P<0.001) in all participants, also supporting construct
validity.

Questionnaire

The final questionnaire, administered in Chinese, comprised four sections: demographic characteristics, knowledge
dimension, attitude dimension, and practice dimension. The knowledge dimension featured 13 questions, each scoring
2 points for “well-known”, 1 point for “partially known”, and 0 points for “unknown”. The attitude dimension included
10 questions, with reverse scoring applied to the 6™ and 7™ questions. The remaining questions were scored on a 5-point
Likert scale, ranging from “strongly agree” (5 points) to “strongly disagree” (1 point), resulting in a total score range of
10-50. The practice dimension evaluated patients’ treatment adherence using a medication adherence scale. The total
score for each dimension was calculated by adding the score of each item in the dimension. Overall knowledge and
attitude scores were categorized based on a modified Bloom’s criteria cutoff point: respondents scoring between
80-100% were considered to possess good knowledge and a positive attitude, 60—79% were categorized as moderate,
while scores < 60% indicated poor knowledge and a negative attitude.”® A practice score of > 6 points indicated good
practice. The complete version of the questionnaire can be obtained in Figure S3. It should be noted that all responses
were self-reported, which may introduce recall or social desirability bias.

Data Collection

The participants were recruited through convenience sampling. The questionnaire was completed and collected online or
onsite. The online questionnaire was created using the Wenjuanxing platform. It provides a professional online ques-
tionnaire survey, voting, testing, and comments. It provides a series of services, such as online questionnaire design, data
collection, customized forms, and survey results analysis. A QR code, along with an electronic link, was generated.
These QR code and link were sent to the doctor-patient communication group, where participants could complete the
questionnaire by scanning the QR code or clicking the link. The onsite questionnaire was collected from the participants
who visited the obstetrics and gynecology department. Given the voluntary nature of participation, there may be
a selection bias, as women who are more health-conscious or already knowledgeable about HRT may have been more
likely to participate.

Quality Control
Questionnaires completed in < 45s, with obvious logical errors (eg, impossible age), or with missing responses, were
considered invalid and excluded from the analysis.

Sample Size

Zi_q4
The formula n = (=52

x p X (1 —p) can be used to calculate the sample size of cross-sectional surveys. In the
formula, n represents the sample size for each group, a represents the type I error (which is typically set at 0.05), Z;_.»
=1.96, J represents the allowable error (typically set at 0.05), and p is set at 0.5 (as setting it at 0.5 maximizes the value
and ensures a sufficiently large sample size). Hence, the calculated sample size was 384. Considering an estimated
validity rate of 80%, a minimum of 480 valid questionnaires were needed. It was added to the manuscript.

Statistical Analysis

Statistical analysis was conducted using SPSS 26.0 (IBM, Armonk, NY, USA). Continuous variables were presented as
means + standard deviations, while categorical variables were presented as n (%). Disparities in knowledge and attitude
scores among participants with distinct demographic characteristics were analyzed using the independent sample #-test,
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the Mann—Whitney U-test, or the Kruskal-Wallis H-test, as appropriate. Spearman correlation analysis was used to
analyze the correlation among KAP scores. Structural equation modeling (SEM) was used to investigate the relationships
among the KAP dimensions. In addition, logistic regression analysis was conducted to explore factors associated with
good practice (treatment adherence), controlling for potential confounders such as education and residence. While some
confounding variables were adjusted for, it should be acknowledged that not all possible confounders were collected.
Furthermore, subgroup comparisons were performed based on duration of HRT use. Specifically, the KAP scores were
compared among patients with different durations of HRT use, and effect sizes were calculated for those with significant
differences. In addition, the influence of knowledge on both attitude and practice was examined through correlation
analysis and SEM. A comparison of each practice item between patients using HRT for >3 years and <3 years was also

added. Two-sided P-values < 0.05 were considered statistically significant.

Results
In this study, 622 potential participants, one refused to participate, five had too short a response time, 85 had logical
errors or missing responses, and 11 were duplicates, leaving 520 valid questionnaires. Among these participants, 285
(54.81%) were > 50 years of age, 381 (73.27%) lived in urban areas, and 197 (37.88%) had a monthly income of
5000-10,000 yuan. In addition, 153 (29.42%) had comorbidities, 205 (39.42%) had been suffering from the perimeno-
pausal syndrome for 1-3 years, and 197 (37.88%) had received HRT for < 1 year and 182 (35.00%) for 1-3 years. In
total, 141 participants (27.12%) had used HRT for more than 3 years. Their mean knowledge, attitude, and practice
scores were 18.01+6.05 (possible range: 0-26), 37.56+5.07 (possible range: 10-50), and 6.07+1.70 (possible range: 0-8).
Table 1 presents the subgroup analysis of KAP scores, including effect sizes for variables with significant differences.
Participants with different ages, residence, education, employment, monthly income, disease duration, and HRT duration
exhibited statistically significant differences in at least one of the KAP dimensions (all P < 0.05). Specifically,

Table | Participants’ KAP Scores

n (%) Knowledge Attitude Practice
Score P (Effect Size) Score P (Effect Size) Score P (Effect Size)
Total Score 18.01+6.05 37.56+5.07 6.07£1.70
Age, years 0.184 0.002 (3.075) 0.029 (2.706)
<50 235 (45.19) 17.62+6.25 36.80£5.01 5.89+1.68
>50 285 (54.81) 18.33+5.87 38.20+5.04 6.21£1.70
Residence <0.001 (18.087) 0.008 (7.342) 0.280
Rural 83 (15.96) 16.1416.81 36.94+5.34 5.85+1.82
Urban 381 (73.27) 18.73+5.67 37.95+4.89 6.14£1.60
Suburban 56 (10.77) 15.8616.31 35.88+5.52 5.90£2.11
Race 0.293 0.986 0.495
Han 518 (99.62) 17.99+6.05 37.56+5.08 6.07+1.70
Minority 2 (0.38) 22.50+3.54 37.50+4.95 5.25+0.71
Education <0.001 (24.206) 0.075 0.324
Primary school and below 20 (3.85) 15.30+7.38 37.90+5.01 5.81%1.96
Junior high school 225 (43.27) 16.85+6.03 36.9614.94 6.18+1.63
(Continued)
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Table | (Continued).

n (%) Knowledge Attitude Practice
Score P (Effect Size) Score P (Effect Size) Score P (Effect Size)
High school/technical secondary | 260 (50.00) 18.99+5.75 37.95%5.22 5.97x1.76
school
College and above 15 (2.88) 22.07+4.61 39.47+3.58 6.53£0.78
Employment 0.004 (10.314) 0.140 0.186
Employed 208 (40.00) 18.95+5.87 37.90+5.23 6.04+1.68
Unemployed 106 (20.38) 16.59+6.08 36.72+4.87 5.85+1.81
Other 206 (39.62) 17.796.07 37.66+4.98 6.21£1.65
Monthly income, yuan <0.001 (37.164) <0.001 (17.860) 0.531
<5000 107 (20.58) 15.2846.10 36.07+4.52 6.01£1.41
5000-10,000 197 (37.88) 17.7215.60 37.3145.17 5.97+1.94
10,000-20,000 112 (21.54) 19.93+5.27 38.88+5.12 6.25+1.54
>20,000 104 (20.00) 19.31+6.53 38.16+4.99 6.12+1.64
Medical insurance 0.117 0.491 0216
Social 464 (89.23) 18.20+6.04 37.65£5.01 6.09+1.67
Social and commerecial 53 (10.19) 16.42+5.99 36.87+5.72 5.98+1.88
None 3 (0.58) 16.67+6.43 36.00+1.73 442%1.18
Comorbidities 0.121 0.973 0.353
Yes 153 (29.42) 17.374£5.95 37.58+5.43 5.96x1.70
No 367 (70.58) 18.28+6.08 37.56+4.92 6.11£1.69
Duration since disease diagnosed, <0.001 (15.648) 0.004 (13.200) 0.236
years
<l 131 (25.19) 16.53+6.97 36.94+5.19 5.97+1.69
1-3 205 (39.42) 17.79+5.64 37.03+5.03 5.95+1.81
3-5 91 (17.50) 18.78+5.66 38.20+4.64 6.22+1.66
>5 93 (17.88) 19.82+5.36 38.9945.11 6.32+1.46
Duration since HRT, years <0.001 (39.354) <0.001 (32.021) 0.018 (7.615)
<l 197 (37.88) 16.1416.46 36.25+5.09 5.84+1.87
1-3 182 (35.00) 18.27+5.61 37.82+4.99 6.13+1.59
3-5 77 (14.81) 19.53+5.26 38.55+4.78 6.08+1.70
>5 64 (12.31) 21.19+4.84 39.69+4.57 6.59+1.25

Notes: Values are presented as mean * standard deviation. P values refer to group comparisons based on independent-sample t-tests or one-way ANOVA as appropriate.
Effect sizes (in parentheses) are reported for comparisons with statistically significant differences (P < 0.05) and are expressed as F values derived from ANOVA.

participants who had used HRT for more than 3 years demonstrated significantly higher practice scores than those using
it for 3 years or less.

To visualize the subgroup trends, we added box plots comparing knowledge, attitude, and practice scores between
participants using HRT for more than 3 years and those using it for <3 years (Figure 1). The median practice score was
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notably higher in the >3 years group, while knowledge and attitude scores showed less pronounced variation. In addition,
the distribution of item-level practice responses between the two groups was compared. Several items, including P2, P4,
PS5, P6, P7, and P8, showed higher mean scores in the >3 years group, indicating more consistent medication-taking
behaviors and better practice adherence in these areas. In contrast, P1 and P3 scores were slightly higher among those
with <3 years of HRT use (Figure S2).

Figure 2 shows the three lowest-scoring items in each KAP dimension. The two questions with the highest number of
participants choosing the “Unknown” option were “Do you understand that HRT may lead to weight gain?” (K12) with
25.38% and “Do you understand that HRT may potentially lead to side effects such as uterine bleeding, breast tenderness,
and blood clots?” (K11) with 24.04% (Table S2). It should be noted that 30.19% and 30.00% reported their concerns
about the risks of the therapy (A6) and hormone addiction (A7) (Table S3). Regarding medication-related practices,
51.35% of the participants stated that they sometimes forgot to take their medication (P1), and it happened to 23.46% of
them in the last 2 weeks (P2). In addition, 22.69% reduced or stopped their medication without informing their physician
(P3). Even more risky, 24.42% sometimes forgot to bring their medication when they were traveling or going out of town
(P4). Regarding the timing and dosage of medication, 44.23% of the patients said that it was not difficult at all to
remember it (P8) (Table S4).

Correlation analysis revealed significant positive associations among knowledge, attitudes, and practices (all P <
0.001; Table 2). Structural equation modeling (SEM) showed that knowledge directly affected attitudes (B = 0.54) and
practices (p = 0.12), and attitudes in turn directly influenced practices ( = 0.22) (Table 3 and Figure 3). The model fit
indices indicated an acceptable model fit (Table 4), although slightly below the ideal threshold (CMIN/DF = 4.610,
RMSEA = 0.083, IFI = 0.789, TLI = 0.771, CFI = 0.788).

To further explore influencing factors on good practice, univariate and multivariate logistic regression analyses were
performed (Table S5). In multivariate analysis, attitude remained a significant predictor of good practice (OR = 1.105,
95% CI: 1.055-1.158, P < 0.001), while knowledge was no longer significant. Sociodemographic variables including
education, residence, income, and HRT duration were not independently associated with good practice.

Discussion

The findings of this study provide valuable insights into the KAP scores of patients with perimenopausal syndrome. In
the following discussion, we first examine the associations between key demographic and clinical variables and KAP
dimensions, followed by an interpretation of the interrelationships among knowledge, attitudes, and practices. These
results are consistent with prior studies indicating that perimenopausal women face challenges in understanding their
condition and may hold attitudes toward HRT that diverge from clinical recommendations.*® Perimenopausal syndrome
patients demonstrated moderate knowledge, less-than-optimal attitude, and commendable adherence to HRT. A previous
study of 150 Indian women showed poor knowledge and attitudes toward HRT, but it did not examine practice.?

Age-related differences in KAP scores are consistent with previous findings, underscoring the influence of age on
health-seeking behaviors during the perimenopausal period.** Moreover, the impact of residence was also evident,
particularly in knowledge and attitude scores, echoing urban-rural disparities in healthcare access and information
dissemination.”> Educational level also played an important role, with higher education correlating positively with all
three KAP dimensions. Given the combined effects of age, residence, and education, healthcare interventions should be
stratified accordingly to improve HRT-related knowledge and behaviors. Tailored interventions for urban and rural
populations may help reduce disparities in access and comprehension of perimenopausal care.

The influence of employment status was also evident, particularly in relation to knowledge scores, highlighting the
role of occupational factors in shaping health awareness, as supported by a previous study.?® Income levels showed
significant variation across KAP scores, further emphasizing the role of the socioeconomic status in influencing health-
related behaviors, as documented in studies addressing health disparities.”*® In addition to sociodemographic factors,
clinical variables such as disease duration and HRT exposure also contributed to variability in KAP. The duration since
disease diagnosis and HRT further demonstrated significant associations, indicating evolving awareness and adherence
patterns over time. Workplace health promotion programs tailored to perimenopausal women may enhance their health
awareness and practices, considering the observed influence of employment status on knowledge levels.
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Figure | Comparison of KAP scores between patients using hormone replacement therapy (HRT) for <3 years and >3 years. This figure presents the mean scores (+
standard deviation) of knowledge, attitude, and practice among participants stratified by duration of HRT use. Patients using HRT for more than 3 years demonstrated slightly
higher scores across all dimensions, particularly in attitude and practice.
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Figure 2 The three items with the lowest scores in each dimension. K| I: “Do you understand that HRT may potentially lead to side effects such as uterine bleeding, breast
tenderness, and blood clots?”. K12: “Do you understand that HRT may lead to weight gain?”. K10: “Do you understand that HRT may help prevent endometrial hyperplasia
or carcinoma?”’. Aé: “The potential risks of HRT make me feel concerned.”. A7: “l am concerned that HRT may have addictive properties.”. A9: “I believe HRT is safer than
non-hormonal drug treatments.”. P|: “Do you sometimes forget to take your medication?”. P4: “When you go on a trip or are away from home for an extended period, do
you sometimes forget to carry your medication with you?”. P2: “In the past two weeks, have you forgotten to take your medication for one or more days?”.

The correlation analysis revealed positive relationships between the knowledge, attitude, and practice scores,

reinforcing the interconnected nature of these domains in perimenopausal syndrome management. It aligns with existing

research emphasizing the importance of addressing knowledge gaps to improve attitudes and practices in healthcare.”’

Table 2 Correlation Analysis Among Participants’ KAP

Knowledge Attitude Practice
Knowledge | |
Attitude 0.611 (P<0.001) | I
Practice 0.232 (P<0.001) | 0.301 (P<0.001) | I

Notes: Pearson correlation coefficients are presented. All associations
between knowledge, attitude, and practice were statistically significant at

P < 0.001, indicating positive relationships among the three domains.
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Table 3 Structural Equation Modelling

Estimate | S.E. C.R. P
Interaction among Knowledge, attitude, and Practice
Attitude | <- | Knowledge | 0.499 0.064 | 7.848 <0.001
Practice | <- | Attitude 0.175 0.063 | 2.777 0.005
Practice | <- | Knowledge | 0.125 0.047 | 2.679 0.007
Observed variables and latent variables
Kl <- | Knowledge | 1.000
K2 <- | Knowledge | 0.785 0.065 | 12.066 | <0.001
K3 <- | Knowledge | 0.820 0.069 | 11.815 | <0.001
K4 <- | Knowledge | 0.978 0.074 | 13.301 | <0.001
K5 <- | Knowledge | 1.200 0.086 | 13.941 | <0.001
Ké <- | Knowledge | 1.308 0.087 | 14.947 | <0.001
K7 <- | Knowledge | 1.494 0.098 | 15.253 | <0.001
K8 <- | Knowledge | 1.591 0.102 | 15.589 | <0.001
K9 <- | Knowledge | 1.675 0.107 | 15.659 | <0.001
K10 <- | Knowledge | 1.504 0.106 | 14.201 | <0.001
KI1 <- | Knowledge | 1.383 0.100 | 13.818 | <0.001
K12 <- | Knowledge | 1.045 0.100 | 10.484 | <0.001
K13 <- | Knowledge | 1.310 0.104 | 12.587 | <0.001
AlO <- | Attitude 1.000
A9 <- | Attitude 1.575 0.194 | 8.105 <0.001
A8 <- | Attitude 1.791 0.207 | 8.652 <0.001
A7 <- | Attitude 0.781 0.181 | 4.324 <0.001
A6 <- | Attitude 0.404 0.158 | 2.560 0.010
A5 <- | Attitude 2.041 0.229 | 8.925 <0.001
A4 <- | Attitude 2.221 0.233 | 9.546 <0.001
A3 <- | Attitude 2.322 0.245 | 9.470 <0.001
A2 <- | Attitude 2.140 0.225 | 9.508 <0.001
Al <- | Attitude 2.103 0.226 | 9.303 <0.001
Pl <- | Practice 1.000
P2 <- | Practice 0.893 0.132 | 6.747 <0.001
P3 <- | Practice 0512 0.110 | 4.665 <0.001
P4 <- | Practice 0.888 0.133 | 6.676 <0.001
P5 <- | Practice 0.414 0.099 | 4.162 <0.001
P6 <- | Practice 0.921 0.128 | 7.182 <0.001
P7 <- | Practice 1.052 0.139 | 7.588 <0.001
P8 <- | Practice 0.407 0.056 | 7.332 <0.001

Notes: Standardized regression weights (Estimate), standard errors (S.E.), critical
ratios (C.R.), and P-values are reported. All paths between latent variables and from
latent to observed variables were statistically significant (P < 0.05). Reference items
were fixed at 1.000 for model identification. The model confirms that knowledge
significantly predicts attitude and practice, with attitude partially mediating the effect
of knowledge on practice.

The SEM supported this relationship, revealing that knowledge directly influenced both attitudes and practices, and that
attitudes further mediated the effect of knowledge on practice. This highlights the mediating role of attitude and the
importance of comprehensive interventions that address both cognitive and behavioral aspects. Interventions should
focus on holistic approaches that simultaneously address knowledge, attitudes, and practices to maximize their impact on
perimenopausal syndrome management. Healthcare providers should consider incorporating structural interventions that
enhance the overall understanding of patients, emphasizing the crucial role of knowledge in shaping attitudes and
practices.
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Figure 3 The structural equation modelling. This model shows the direct and mediated pathways among the three latent variables. Knowledge has a direct effect on both
attitude and practice, while attitude mediates the association between knowledge and practice. Standardized path coefficients are presented.

The study of knowledge regarding perimenopausal syndrome and HRT among participants yielded insightful findings.
A significant proportion of the participants demonstrated a well-founded understanding of the physiological bases of the
perimenopausal syndrome, its typical age range, and its association with declining ovarian function. However, knowledge
gaps were identified regarding specific symptoms and HRT administration methods. These results align with previous
studies highlighting the need for comprehensive education on menopausal-related knowledge.***' Educational interven-
tions should address specific knowledge gaps identified in the study, emphasizing the symptoms of perimenopausal
syndrome and elucidating the various modes of HRT administration.

Moving to the attitudes, the participants generally exhibited positive attitudes toward HRT, with a substantial
proportion acknowledging its benefits. However, many participants expressed concerns about the risks of HRT, addiction,
and its comparative effectiveness with non-hormonal alternatives. These findings echo the existing literature, under-
scoring the importance of addressing concerns and fostering informed attitudes to promote treatment adherence.’
Addressing concerns about the perceived risks and addictive properties of HRT is crucial. Healthcare providers should

prioritize open communication, providing evidence-based information to alleviate concerns and foster a more informed

Table 4 SEM Model Evaluation

Model | Ref. Measured Results

CMIN/DF | 1-3 excellent, 3-5 good | 4.610

RMSEA <0.08 good 0.083
IFI >0.8 good 0.789
TLI >0.8 good 0.771
CFl >0.8 good 0.788

Notes: Model fit was assessed using multiple indices: CMIN/DF (Chi-
square/degrees of freedom), RMSEA (Root Mean Square Error of
Approximation), IFI (Incremental Fit Index), TLI (Tucker—Lewis Index),
and CFl (Comparative Fit Index). A CMIN/DF between | and 5, RMSEA <
0.08, and IFl, TLI, CFl > 0.80 indicate acceptable model fit. The results
suggest reasonable but not optimal fit for the tested model.
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and positive attitude towards HRT. Incorporating patient education materials and counseling sessions may contribute to
improved attitudes.

The analysis of the participants’ practices revealed varying medication adherence levels and instances of forgetting or
altering dosage without consulting healthcare professionals. Such practices could compromise treatment efficacy.
Comparable challenges in medication adherence have been documented in related studies.*® The difficulty in remember-
ing to take medication on time and in the correct dosage further emphasizes the need for targeted interventions. Practical
strategies to enhance medication adherence are warranted. Implementation of reminder systems, such as mobile
applications or medication organizers, may prove beneficial.** > Moreover, fostering open communication between
healthcare providers and patients regarding potential challenges in adherence can lead to more effective collaborative
care. To further explore potential influencing factors of good practice, we conducted univariate and multivariate logistic
regression analyses. The results showed that attitude was a significant predictor of good practice, whereas knowledge was
not, after adjusting for covariates. These findings indicate that patients’ behavioral engagement with HRT may be more
closely related to their attitudinal disposition than to factual knowledge alone. This suggests that interventions aimed at
promoting HRT adherence should emphasize both information delivery and attitude shaping. In addition, patients who
had used HRT for more than three years tended to report more favorable medication-related practices, such as better
adherence and fewer disruptions during travel or daily routines. This suggests that longer treatment duration may be
associated with improved familiarity and acceptance of HRT, which could positively influence long-term adherence.

In order to improve clinical practice and patient outcomes, healthcare providers could implement targeted educational
interventions with a specific focus on enhancing KAP toward HRT. Furthermore, fostering open communication between
healthcare professionals and perimenopausal patients is crucial, eg, using motivational interviewing, personalized
counseling, or the use of digital health tools. This collaborative approach not only facilitates informed decision-
making but also contributes to cultivating a more positive and informed perspective on HRT. Addressing knowledge
gaps, alleviating concerns, and supporting medication adherence collectively may lead to better clinical outcomes and
improved quality of life.

A strength of the study was the enrollment of a relatively large number of participants from the same geographical
area. Studying perimenopausal women allows for a more targeted analysis of KAP regarding HRT use, and assessing
knowledge, attitude, and practice provides a more comprehensive picture. Still, it is essential to acknowledge the
limitations of this study. Firstly, its cross-sectional design limits causal inference between knowledge, attitudes, and
practices, and longitudinal research is needed to explore these dynamics over time. Secondly, reliance on self-reported
data, particularly for attitudes and practices, may have introduced recall bias and social desirability bias. Thirdly, the use
of structured questionnaires without interviews or clinical assessments may have reduced data depth and accuracy.
Additionally, potential selection bias cannot be excluded, as more health-conscious individuals may have been more
likely to participate. Finally, the lack of information on participants’ actual experiences with HRT-related side effects
limited the ability to assess how such experiences influenced their perceptions and behaviors. Future research could
benefit from incorporating objective assessments, observational methods, or multimodal data collection to enhance
reliability and reduce potential biases. Despite these limitations, the findings underscore the need for targeted interven-
tions to enhance attitudes toward HRT in this population and provide a solid foundation for future research and clinical
improvements.

In conclusion, patients with perimenopausal syndrome exhibited moderate knowledge, suboptimal attitudes, and
relatively proactive practices toward HRT. Attitudes played a mediating role between knowledge and practice, high-
lighting the need for interventions that address both cognitive and emotional aspects. Based on this, future strategies
should prioritize integrated educational interventions that simultaneously improve knowledge and shape positive
attitudes, thereby supporting consistent HRT adherence and improving clinical outcomes.

Data Sharing Statement
All data generated or analyzed during this study would be available by contacting the first author upon reasonable
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