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Purpose: Chemotherapy-induced myelosuppression can profoundly affect patient prognosis. This study assessed the knowledge,
attitude, and practice (KAP) of oncology healthcare providers regarding chemotherapy-induced myelosuppression in patients with
ovarian cancer.

Patients and Methods: This cross-sectional study was conducted at Hainan General Hospital from September 14 to December 12,
2023, and enrolled oncology healthcare providers. A self-designed questionnaire (Cronbach’s 0=0.826) was used to collect participant
characteristics and KAP scores. Multivariable logistic regression and structural equation modeling (SEM) analyses were performed to
determine the factors influencing KAP and the relationships among KAP dimensions.

Results: The analysis included 516 participants. The median knowledge, attitude, and practice scores were 31 (19, 35) (/36, 86.11%),
23 (18, 27) (/35, 65.71%), and 39 (29, 45.5) (/50, 78.00%), respectively. The multivariable analysis showed that the female gender
(OR=0.481, 95% CI: 0.259-0.893, P=0.020), oncologist (OR=0.451, 95% CI: 0.220-0.923, P=0.029), gynecology nurse (OR=2.530,
95% CI: 1.121-5.709, P=0.025), oncology nurse (OR=2.225, 95% CI: 1.061-4.664, P=0.034), knowledge score >31 (OR=13.969,
95% CI: 7.615-25.625, P<0.001), and attitude score >23 (OR=9.127, 95% CI: 5.111-16.300, P<0.001) were independently associated
with a practice score >39. In the adjusted SEM, knowledge directly influenced attitude (=0.817, P=0.010) and practice ($=0.349,
P=0.010), attitude directly influenced practice (f=0.566, P=0.010), and knowledge indirectly influenced practice (8=0.462, P=0.010).
Conclusion: This study revealed that oncology healthcare providers in oncology and obstetrics/gynecology in Haikou, China, had
good knowledge and practice but moderate attitudes regarding chemotherapy-induced myelosuppression in patients with ovarian
cancer. This study identified categories of healthcare providers who would benefit from educational activities and training. Improving
the KAP toward chemotherapy-induced myelosuppression in cancer patients could help improve patient outcomes. Policymakers
should also facilitate the KAP improvements in healthcare professionals.
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Introduction

Ovarian cancer is a leading cause of death from gynecologic malignancy,' with a lifetime risk estimated at 1 in 50~70
women.>* The highest incidence of ovarian cancer is reported in individuals aged 60—64 years, with most ovarian cancer
diagnoses occurring in individuals over age 50 years.”> Symptoms of ovarian cancer often do not present until the
advanced stages of the disease.” * The treatment of ovarian cancer is multidisciplinary and includes surgery, chemother-
apy, targeted therapy, and radiation therapy.”~’ Chemotherapy is a mainstay of treatment and aims at controlling cancer
growth if inoperable, eradicating the microscopic residual disease after surgery, and killing the cancer cells that might
have spread distantly.®
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Chemotherapy has numerous side effects of variable nature and intensity depending upon the exact drugs being used.
The most feared side effect by the patients is alopecia,’ but it is a benign side effect from a medical point of view. On the
other hand, one of the most fearful side effects of chemotherapy is myelosuppression, which results in anemia,
thrombocytopenia, neutropenia, and/or leukopenia, all of which have potentially serious detrimental impacts on prog-
nosis and can lead to death.'®'? Chemotherapy-induced myelosuppression places a substantial real-world burden on
patients in the community cancer care setting.'* In addition to anemia and increased risks of bleeding and infections,
myelosuppression can lead to chemotherapy delays or discontinuation, impacting cancer prognosis.'®'? Febrile neu-
tropenia is a serious adverse event in patients receiving chemotherapy and is a medical emergency that can lead to
death."® Furthermore, myelosuppression significantly impacts the patient’s quality of life."?

Therefore, healthcare providers working with patients with gynecological cancers, including medical oncologists and
gynecologists, must be aware of the possibility of myelosuppression in patients with ovarian cancer treated with
chemotherapy. Healthcare providers play crucial roles in detecting, diagnosing, and managing myelosuppression. Early
management using transfusion of blood products or antibiotic treatment is often required.'® Knowledge, attitude, and
practice (KAP) studies are designed to provide quantitative and qualitative data about the gaps, misconceptions, and
misunderstandings that can impede the optimal performance of a given subject.!”'® KAP studies are particularly useful to
determine the points that should be targeted by future educational activities. No previous studies examined the KAP of
healthcare providers toward chemotherapy-induced myelosuppression in patients with ovarian cancer, but previous
studies reported poor to moderate KAP among healthcare providers toward safety issues and neutropenia in China,"”
the Sultanate of Oman,?® Iran,?' the United States of America,”* Turkey, and Belgium.** Although those studies can

provide hints on the KAP toward myelosuppression in cancer patients,'® >*

they are not specific to ovarian cancer. The
chemotherapy regimens used in ovarian cancer carry a high risk of myelosuppression, with the carboplatin plus paclitaxel
regimen being associated with an incidence of 27.5% for grade 3-4 neutropenia and 3.2% of grade 34
thrombocytopenia.® In addition, ovarian cancer patients carrying BRCA1/2 mutations (5%—15% of all ovarian cancers)
are more likely to develop significant anemia (greater falls in hemoglobin), require more red blood cell transfusions, and
have more treatment delays or dose reductions due to hematologic toxicity compared to non-carriers.*®

Therefore, the present study aimed to assess the KAP of healthcare providers in oncology and obstetrics/gynecology
in Haikou, China, regarding chemotherapy-related myelosuppression in patients with ovarian cancer. The results will
help determine the points to be improved through educational activities, possibly translating into better patient care and

prognosis.

Materials and Methods
Study Design and Participants

This cross-sectional study was conducted at Hainan General Hospital from September 14 to December 12, 2023, and
enrolled oncology healthcare providers in oncology and gynecology. The study was approved by the ethics committee of
Hainan General Hospital ([2024]230). All informed consent was confirmed through an electronic questionnaire.

The inclusion criteria were 1) Healthcare providers involved in managing cancer and chemotherapy patients in the
Department of Gynecology and Oncology, and 2) provided informed consent for the study. The exclusion criteria were 1)
completion time of the questionnaire in <90 s (ie, 2 s to answer single-choice items and 3 s for multiple-choice items
(n=43),”” rounded down to 90s) or >1800s, 2) work experience of <l year.

Questionnaire introduction

The questionnaire design drew inspiration from relevant guidelines and literature, specifically the Standardized
Management Guidelines for Chemotherapy-Related Neutropenia by the Chinese Society of Clinical Oncology
(CSCO)*® and the Expert Consensus on the Diagnosis and Treatment of Myelosuppression Caused by Antitumor
Drugs in Integrative Chinese and Western Medicine. After the initial design, feedback was sought from two gynecology
specialists and one oncology specialist from Hainan General Hospital, leading to modifications. The preliminary
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questionnaire draft underwent a pilot study involving 46 participants, and the Cronbach’s a coefficient was 0.826,
indicating good internal consistency reliability.

The final questionnaire comprised four dimensions: demographic data, knowledge dimension, attitude dimension, and
practice dimension (Appendix). The knowledge dimension included 18 questions, with 2 points awarded for correct
answers and 1 point for incorrect or unclear responses, resulting in a score range of 18-36 points. The attitude dimension
encompassed seven questions, using a 5-point Likert scale ranging from very positive (5 points) to very negative (1
point), resulting in a score range of 7-35 points. The practice dimension consisted of 10 questions, using a 5-point Likert
scale ranging from always (5 points) to never (1 point), with a score range of 10-50 points. Good KAP was defined as
scores of >75%, moderate as 50%-74%, and poor as <50%.%° Hence, the cutoffs for the knowledge, attitude, and practice
scores were >31.5/27-31.5/<27, >28/21-28/<21, and >40/30-39/<30, respectively.

Questionnaire Collection

Ten tertiary hospitals in the Hainan region were initially approached through phone calls and emails. During this process,
approximately 1000 healthcare providers meeting the research criteria were identified. Due to the inability to establish
contact or refusal to participate, three hospitals were excluded. Eventually, a collaborative relationship was established
with seven hospitals and 700 healthcare providers, of which 526 expressed willingness to participate in the study. A team
of six research assistants was set up to assist in the questionnaire collection process. These research assistants were
experienced healthcare providers in specialties such as gynecology and oncology, received professional training, and
obtained GCP certification.

In the participant recruitment process, contact information for department heads was obtained through the hospitals.
Through phone calls, adding contacts on WeChat, and setting up WeChat groups, the department heads transmitted the
questionnaires to the WeChat groups and clarified any doubts. In addition, professionals were stationed at display boards
or in consultation rooms to offer one-on-one guidance and answer questions about completing the questionnaire. The
participants were given small gifts upon completing the questionnaire to encourage participation.

Following the completion of the questionnaire collection, data cleaning and organization were conducted, checking
for potential errors in responses, leading to exclusion. This series of rigorous steps aimed to ensure the accuracy and
reliability of the research data.

Sample Size

The formula n[(z;-0/2)/5]*xPx(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), Z1-a/2=1.96, &
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
questionnaire response rate of 90%, a minimum of 430 questionnaires were needed.

Statistical Analysis

Descriptive analysis was used for the scores in each dimension. Based on the normality test results, data distribution was
presented using means + standard deviation or median (25th percentile, 75th percentile). Categorical data were presented
as n (%). Differences in scores between survey subjects with different demographic characteristics were compared:
depending on the normality of data distribution, Student’s ¢-test and the Wilcoxon-Mann—Whitney test were used for two-
group comparisons, and ANOVA and the Kruskal-Wallis test were used for multiple group comparisons. Pearson or
Spearman correlation coefficients were used for correlation analysis. Univariable and multivariable analyses were
conducted to identify factors influencing practice (with the median as the cutoff for each dimension). Variables for
inclusion in the multivariable regression were based on univariable P<0.10 or P<0.25. A stepwise approach was used for
variable selection in the model, where P<0.05 was considered statistically significant. A structural equation modeling
(SEM) analysis was used to analyze the relationships between the dimensions of the questionnaire and to explore the
mediating role of attitude on knowledge and practice.
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Results

Characteristics of the Participants

A total of 526 questionnaires were collected. After excluding 10 questionnaires with response times <90 s or >1800 s, 516

valid questionnaires remained. The formal study’s Cronbach’s o coefficient was 0.951, and the KMO value was 0.885.
The participants were 34.5 (31, 40) years old. Most participants were 30-35 years old (31.0%), female (64.7%), with

a bachelor’s degree (51.0%), were working in public tertiary hospitals (35.5%), had no professional title (30.0%), had 5-15

years of work experience (54.2%), were gynecologists (40.5%), and were ever treated a patient with chemotherapy for ovarian

cancer (72.3%) (Table 1).

Table | Characteristics of the Participants and KAP Score

Variables n (%) Knowledge Attitude Practice
Median P Median P Median P
(P25,P75) (P25,P75) (P25,P75)
Total 516 31 (19,35) 23 (18,27) 39 (29,45.5)
Age (years) 34.5 (31, 40) / / / / / /
Age groups (years) 0.005 0.002 0.019
<30 124 (24.0) 33 (22,35) 25 (21,28) 43 (33,46)
30-35 160 (31.0) 28 (19,34) 23 (18,27) 39 (29,45)
3540 117 (22.7) 30 (19,35) 21 (17,27) 34 (28,44)
>40 115 (22.3) 31 (19,35) 21 (17,27) 35 (29,46)
Gender <0.001 <0.001 <0.001
Male 182 (35.3) 22 (19,34) 20 (17,24) 32 (27,43)
Female 334 (64.7) 32.5 (20,35) 25 (19,29) 41 (31,47)
Education level <0.001 <0.001 <0.001
College degree 110 (21.3) 24 (19,31) 22 (18,25) 34.5 (29,44)
Bachelor’s degree 263 (51.0) 34 (20,35) 24 (19,28) 41 (30,46)
Master’s degree or above 143 (27.7) 20 (18,35) 20 (17,27) 33 (28,44)
Institution type <0.001 <0.001 <0.001
Public level-one 134 (26.0) 20.5 (19,33) 20 (17,24) 32 (27,42)
Public level-two 104 (20.2) 24 (19,33) 21 (17,25) 33 (29,43)
Public level-three 183 (35.5) 35 (32,36) 28 (25,31) 45 (37,49)
Private 95 (18.4) 22 (19,34) 20 (17,24) 32 (27,42)
Professional title 0.014 <0.001 <0.001
No professional title 155 (30.0) 29 (19,34) 23 (19,26) 39 (29,44)
Junior 163 (31.6) 30 (19,35) 23 (18,27) 36 (29,46)
Intermediate 122 (23.6) 33 (20,35) 27 (18,30) 43 (32,48)
Associate senior/senior 76 (14.7) 21 (19,35) 20 (17,27) 32 (27.542)
Work experience (years) 11 (6,15) / / / / / /
Work experience (years) 0.003 <0.001 0.004
<5 117 (22.7) 33 (22,35) 26 (21,28) 43 (33,46)
5-10 140 (27.1) 31 (19,35) 22.5 (18,27) 41 (28,45.5)
10-15 140 (27.1) 25 (19,34) 21 (17,26) 34 (29,43)
>15 119 (23.1) 30 (19,35) 22 (17,27) 34 (28,46)
Job position <0.001 <0.001 <0.001
Gynecologist 209 (40.5) 33 (18,35) 25 (18,29) 40 (29,47)
Oncologist 118 (22.9) 22 (20,34) 19.5 (17,23) 32 (27,40)
Gynecology nurse 84 (16.3) 33 (28,35) 25 (22,29.5) 43 (33.5,47.5)
Oncology nurse 105 (20.3) 24 (19,34) 23 (18,26) 39 (29,46)
Ever treated a patient with 0.002 <0.001 0.010
chemotherapy for ovarian cancer
Yes 373 (72.3) 32 (19,35) 24 (18,28) 39 (30,46)
No 143 (27.7) 26 (19,34) 21 (17,25) 34 (28,44)

Notes: P25,P75: interquartile range.
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Knowledge, Attitude, and Practice

The median knowledge score was 31 (19, 35) (/36, 86.11%) (Table 1). A higher mistake rate was observed for K5 (22.3%
mistake; “Febrile neutropenia is the most severe clinical complication”) (Table S1). The median attitude score was 23
(18, 27) (/35, 65.71%) (Table 1). Table S2 presents the distribution of the responses to the attitude items. The median
practice score was 39 (29, 45.5) (/50, 78.00%) (Table 1). Table S3 presents the distribution of the responses to the
practice items.

Females had consistently higher KAP scores than males, gynecologists had higher KAP scores than oncologists, and
gynecology nurses had higher KAP scores than oncology nurses (Table 1). As shown in Table S4, there were significant
differences in the distribution of genders among positions, with females being underrepresented among oncologists.
Females had higher practice scores than males among gynecologists (43 (34.5.58) vs 30 (25,41), P<0.001) and
oncologists (34 (30,43) vs 30 (26,37.5), P=0.003). There were no gender differences among gynecology and oncology
nurses (Table S5).

Correlations
As shown in Table S6, the knowledge scores were correlated to the attitude (r=0.728, P<0.001) and practice (r=0.742,
P<0.001) scores, and the attitude scores were correlated to the practice scores (1=0.743, P<0.001).

Multivariable Analysis of Practice

The multivariable analysis showed that the female gender (OR=0.481, 95% CI: 0.259-0.893, P=0.020), oncologist (OR=0.451,
95% CI: 0.220-0.923, P=0.029), gynecology nurse (OR=2.530, 95% CI: 1.121-5.709, P=0.025), oncology nurse (OR=2.225,
95% CI: 1.061-4.664, P=0.034), knowledge score >31 (OR=13.969, 95% CI: 7.615-25.625, P<0.001), and attitude score >23
(OR=9.127, 95% CI: 5.111-16.300, P<0.001) were independently associated with a practice score >39 (Table 2).

Table 2 Factors of Practice Based Univariable and Multivariable Logistic Regression

Cut-Off value: >39/<39 No. | Univariable Multivariable (Forward Multivariable (Forward
Method, P<0.10) Method, P<0.25)
OR (95% ClI) P OR (95% CI) P OR (95% CI) P

Age group (years)

<30 Ref.

30-35 0.626 (0.388,1.009) 0.054

3540 0.488 (0.292,0.817) 0.006

>40 0.470 (0.280,0.788) 0.004
Gender

Male Ref. Ref. Ref.

Female 1.899 (1.316,2.741) <0.001 | 0.481 (0.259,0.893) 0.020 0.481 (0.259,0.893) 0.020
Education level

College degree Ref.

Bachelor’s degree 1.815 (1.158,2.845) 0.009

Master’s degree or above 0.778 (0.470,1.289) 0.330
Institution type

Public level-one Ref.

Public level-two 1.175 (0.694,1.989) 0.548

Public level-three 4.879 (3.014,7.898) <0.001

Private 0.967 (0.559,1.671) 0.904
Professional title

No professional title Ref.

Junior 0.703 (0.452,1.093) 0.117

Intermediate 1.396 (0.861,2.265) 0.176

Associate senior/senior 0.440 (0.249,0.777) 0.005

(Continued)
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Table 2 (Continued).

Cut-Off value: >39/<39 No. | Univariable Multivariable (Forward Multivariable (Forward
Method, P<0.10) Method, P<0.25)
OR (95% CI) P OR (95% CI) P OR (95% CI) P

Work experience (years)

<5 Ref.
5-10 0.809 (0.491,1.335) 0.408
10-15 0.442 (0.268,0.730) 0.001
>15 0.469 (0.279,0.789) 0.004
Job position
Gynecologist Ref. Ref. Ref.
Oncologist 0.317 (0.195,0.516) <0.001 | 0.451 (0.220,0.923) 0.029 0.451 (0.220,0.923) 0.029
Gynecology nurse 1.726 (1.013,2.940) 0.045 2.530 (1.121,5.709) 0.025 2.530 (1.121,5.709) 0.025
Oncology nurse 0.899 (0.562,1.439) 0.658 2225 (1.061,4.664) 0.034 2225 (1.061,4.664) 0.034

Ever treated a patient with

chemotherapy for ovarian cancer

Yes Ref.

No 0.650 (0.441,0.960) 0.030
Knowledge score

<3l Ref. Ref. Ref.

231 27.218 (17.016,43.537) | <0.001 | 13.969 (7.615,25.625) <0.001 13.969 (7.615,25.625) <0.001
Attitude score

<23 Ref. Ref. Ref.

223 27.669 (17.237,44.415) | <0.001 | 9.127 (5.111,16.300) <0.001 9.127 (5.111,16.300) <0.001

Abbreviations: OR, odds ratio; Cl, confidence interval.

Differences in Scores According to Gender and Position

As shown in Table 3, the KAP scores and the scores for all individual practice items were higher in females
compared with males and all lower in oncologists compared with gynecologists, gynecology nurses, and oncology
nurses (all P<0.05).

Table 3 Specific Differences in KAP Among Doctors of Different Genders and Positions

Factor or Gender P Occupation P
Statement
Male Female Gynecologists | Oncologists | Gynecology Oncology
(n=209) (n=118) Nurses (n=84) Nurses (n=105)

Knowledge 22 (19,34) 32.5 (20,35) <0.001 | 33 (18,35)* 22 (20,34)¢ 33 (28,35)° 24 (19,34)° <0.001
Attitude 20 (17,24) 25 (19,29) <0.001 | 25 (18,29)* 19.5 (17,23)° 25 (22,29.5)° 23 (18,26)° <0.001
Practice 32 (27,43) 41 (31,47) <0.001 | 40 (29,47)° 32 (27,40)¢ 43 (33.547.5)* 39 (29,46)° <0.001
Pl 334 4 (3,5 <0.001 | 4 (3,5) 3 (34 4 (3,5) 4 (3,5 <0.001
P2 335 4 (3,5 <0.001 | 4 (3,5) 3(34) 5 (4,5) 4 (3,5 <0.001
P3 3(34) 4 (3,5 <0.001 | 4 (3,5) 3(34) 4 (3,5 4 (3,5 <0.001
P4 3 (34 4 (3,5 0.002 3 (3,5) 334 4 (3,5 4 (3,5 <0.001
P5 3(34) 4 (3,5 <0.001 | 4 (3,5) 3 (34) 4 (3,5 4 (3,5 <0.001
Pé 3(34) 4 (3,5 <0.001 | 4 (3,5) 3(34) 4 (3,5 4 (3,5 <0.001
P7 3(34) 4 (3,5 <0.001 | 5(3,5) 334 5 (4,5) 4 (3,5 <0.001
P8 3 (3,5 4 (3,5 <0.001 | 4 (3,5) 3 (34 4 (3,5) 4 (3,5 <0.001
P9 3(34) 4 (3,5 <0.001 | 4 (3,5) 3(34) 4 (3,5 4 (3,5 <0.001
P10 3 (34 4 (3,5 <0.001 | 4 (3,5) 3 (34 4 (3,5) 4 (3,5 <0.001

Notes: Results of pairwise comparisons for Knowledge, Attitude, and Practice: The same letter for the same question indicates no significant difference (P > 0.05), while
different letters indicate a significant difference. (P<0.05); asbse
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Structural Equation Modeling Analysis

The SEM is illustrated in Figure 1. Table 4 shows that the model’s fit was good before and even better after adjustment.
After adjustment, knowledge directly influenced attitude (p=0.817, strong effect, P=0.010) and practice ($=0.349,
moderate effect, P=0.010), attitude directly influenced practice (f=0.566, strong effect, P=0.010), and knowledge
indirectly influenced practice through attitude (=0.462, moderately strong effect, P=0.010) (Table 5).

Discussion

Chemotherapy-induced myelosuppression can profoundly affect patient prognosis. This cross-sectional study assessed
the KAP of healthcare providers in oncology and obstetrics/gynecology in Haikou, China, regarding chemotherapy-
induced myelosuppression in patients with ovarian cancer. The results suggest that healthcare providers in oncology and
obstetrics/gynecology had good knowledge and practice but moderate attitudes regarding chemotherapy-induced mye-
losuppression in patients with ovarian cancer. This study identified categories of healthcare providers who would benefit
from educational activities and training.

Myelosuppression is an important side effect of cytotoxic chemotherapy and can even be fatal.'®"'? Therefore,
a proper knowledge of myelosuppression among healthcare providers involved in cancer treatment is crucial. No
previous studies specifically examined the KAP of healthcare providers toward chemotherapy-induced myelosuppression
in patients with ovarian cancer. Still, a study revealed poor KAP among hospital pharmacists regarding the safety issues
of post-discharge antitumor agents in China.'” Another study in Oman revealed moderate KAP of nurses toward
neutropenia.”’ Naghdi et al*' reported suboptimal knowledge of neutropenia among nurses, with <20% having adequate
practice regarding infection control. In Turkey, a study revealed that although nurses’ knowledge of infection control
among neutropenic patients was good, their practice was poor.”® A study from New York showed that 80% of the
oncology nurses followed the National Comprehensive Cancer Network (NCCN) guidelines on chemotherapy-induced
neutropenia and febrile neutropenia,”® suggesting that the level of economic development might play a role in the KAP
toward chemotherapy-induced myelosuppression.

The present study showed a gap in attitude among the participants. Several factors could contribute to such results.
Indeed, Chinese physicians often operate in a system that favors physician-led decision-making, with less emphasis on
patient involvement compared to Western countries. This stems from deeply rooted Confucian cultural values prioritizing
hierarchical authority and collective well-being, leading physicians to make treatment decisions with minimal patient
input.>*3! There can be a higher reliance on traditional Chinese medicine or culturally familiar treatment modalities,
which may affect attitudes toward Western chemotherapy protocols and adverse event management.®’ Chinese patients
are generally accustomed to defaulting to physician judgment, reducing the need for physicians to communicate risks or
engage in patient-centered planning, which can further reinforce traditional attitudes toward chemotherapy side-effect
management.”° Physician attitudes are influenced by hospital level. Tertiary hospitals and well-resourced institutions tend
to foster more progressive, patient-centered attitudes, while secondary and private hospitals may reinforce traditional,
hierarchical relationships and practices.>® Overburdened hospitals and high patient loads can limit time for detailed
communication and individualized care, potentially leading to underreporting or underrecognition of chemotherapy-
induced myelosuppression.*” Pressures from institutional policies, such as performance evaluations linked to diagnosis-
related groups (DRGs) and remuneration issues, can affect physician attitudes and engagement with best practices,
leading to gaps between knowledge and actual clinical practice.®** China’s medical education system features varied
training tracks (3-8 years), and significant quality gaps exist, particularly in less-developed regions. This leads to uneven
physician competencies and attitudes toward chemotherapy management.®> Traditional training has focused more on
disease-centered problem solving and less on communication skills or patient-centered care, resulting in physicians who
may be less attuned to the psychosocial aspects of myelosuppression and its impact on patients.***> Opportunities for
standardized, ongoing training in chemotherapy-induced adverse event management remain sporadic, with newer reforms
only recently targeting these issues.’>° Studies show that increased knowledge among physicians does not consistently

lead to improved attitudes or practice, especially in the absence of effective incentives or practical training modules.
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Figure | The structural equation model (SEM) before and after model adjustment. (A) Before model adjustment. (B) After model adjustment. The structural equation
model is a comprehensive statistical approach to testing hypotheses about relations among observed (Knowledge, Attitude, and Practice) and latent variables (the questions
for each dimension, such as KI~K15). I) Graphic shape: The latent variables are represented by ellipses or circles, observed variables are depicted as rectangles or squares,
and error terms are illustrated by small circles connected to the corresponding observed variables. 2) Arrows: The arrows and coefficients among the three KAP constructs
indicate both the direction and strength of the relationships between the latent variables. The small circles associated with A and P represent the residual terms.
A unidirectional arrow signifies the direction of causation, specifically from cause to effect. When an arrow points from one latent variable to another, it indicates that the
former exerts a direct effect on the latter. Conversely, if the latent variable is directed from the observed variable, it signifies that the latent variable is represented by that
observed variable. 3) Number: The numerical value on the arrow connecting the latent variable to the observed variable signifies the factor loading, which reflects the
strength of the association between the observed variable and the latent variable, specifically the regression coefficient of the observed variable with respect to the latent
variable. A positive value indicates a positive correlation, suggesting that as the latent variable increases, the observed variable also tends to increase; conversely, a negative
value indicates a negative correlation, implying that as the latent variable increases, the observed variable tends to decrease.
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Table 4 Fit Indices of the SEM Before and After Model Adjustment

Index Ideal Standard | Acceptable Standard | Unadjusted Model | Adjusted Model
CMIN/DF | <3 <5 2.429 1.555
RMSEA <0.05 <0.07 0.053 0.033
GFI >0.9 >0.8 0.865 0919
AGFI >0.9 >0.8 0.847 0.903

Abbreviations:: CMIN/DF, chi-square value divided by its degrees of freedom; RMSEA, root mean square error of
approximation; GFl, goodness-of-fit index; AGFI, adjusted goodness-of-fit index.

Table 5 Bootstrap Analysis of Mediating Effect Significance Test for the Final Mode

Unadjusted Model | Standardized P 95% CI Standardized P 95% ClI
Direct Effects Indirect Effects
Lower Upper Lower Upper
K-A 0.8l1 0.010 0.767 0.847 - - - -
K-P 0.348 0.010 0.234 0.431 - - - -
A-P 0.561 0.010 0.478 0.669 - - - -
K-P - - - - 0.455 0.010 0.387 0.541
Adjusted Model Standardized P 95% ClI Standardized P 95% ClI
Direct Effects Indirect Effects
Lower Upper Lower Upper
K-A 0.817 0.010 0.776 0.853 - - - -
K-P 0.349 0.010 0.236 0.436 - - - -
A-P 0.566 0.010 0.484 0.669 - - - -
K-P - - - - 0.462 0.010 0.394 0.554

Abbreviations: Cl, confidence interval; K, knowledge; A, attitude; P, practice.

In the present study, knowledge positively influenced attitude and practice, and attitude positively influenced practice,
as also supported by the multivariable analysis. Therefore, improving knowledge should also improve practice. In the
present study, the main knowledge gap was about febrile neutropenia. Interestingly, febrile neutropenia was also
identified as being the main gap in a pan-European study performed in the early 2000s when planning a Europe-wide
training program in hematological toxicities.** Febrile neutropenia is a common cause of treatment delays and dis-
continuations and can be life-threatening.®” Hence, knowledge about febrile neutropenia should be improved and
emphasized. According to the multivariable analysis, practice should be improved among females and oncologists.
Gynecologists and nurses showed higher practice scores than oncologists, probably because healthcare providers work
more closely with patients than oncologists.

This study had limitations. Only seven hospitals participated in the study, all from a single geographical area, limiting
the generalizability of the conclusions. Only physicians and nurses in obstetrics and gynecology were enrolled, and the
KAP toward myelosuppression among healthcare providers from other departments is unknown. In addition, pharmacists
were not enrolled. The cross-sectional design prevented the analysis of causality. A SEM analysis was performed as
a surrogate for causality among KAP dimensions, but SEM analyses provide a statistical estimation of causality based on
predefined hypotheses.*®* ** Hence, the results must be taken with caution. All KAP studies are subject to the social
desirability bias, in which the participants can answer what they know they should think or do instead of what they are

really thinking or doing.*'*?

Conclusions
In conclusion, healthcare providers in oncology and obstetrics/gynecology in Haikou, China, appeared to have good
knowledge and practice but moderate attitudes regarding chemotherapy-induced myelosuppression in patients with

Journal of Multidisciplinary Healthcare 2025:18 hetps: 6741



Liu and Tao

ovarian cancer. This study identified categories of healthcare providers in Haikou who would benefit from educational
activities and training. Improving the KAP toward chemotherapy-induced myelosuppression in cancer patients could help
improve patient outcomes. Policymakers should also facilitate the KAP improvements in healthcare professionals. There
is also a need for a nationwide study on the subject; the results could help standardize the care of chemotherapy-induced
myelosuppression. The questionnaire could eventually be used for international studies to help design national and
international training, but cross-cultural validation will be necessary.
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