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Family members' knowledge, attitudes, practices, and caregiver burden in managing the health of patients with severe burn injuries
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Background: Caregivers, particularly family members, play a vital role in the treatment and recovery of burn patients, yet their psychological burden and care competency are often overlooked. Despite their crucial role, there is limited research examining their knowledge, attitudes, and practices in burn care management.

Objective: This study aimed to investigate knowledge, attitudes, practices (KAP), and burdens experienced by family members in managing the health of patients with severe burn injuries.

Methods: A cross-sectional study was conducted at Zhejiang Province, from November 1, 2023, to January 31, 2024. Data were collected using a self-administered KAP questionnaire and Zarit Caregiver Burden Scale 12-item Short Form.

Results: The study enrolled 459 valid participants, of which 253 (55.12%) were female. Median scores [25th percentile, 75th percentile] for knowledge, attitude, practice, and caregiver burden were 12 [9, 14], 17 [16, 19], 33 [31, 37], and 16 [10, 23], respectively. Correlation analysis revealed that higher caregiver knowledge was associated with improved attitudes (r = 0.35, P < 0.001) and more proactive practices (r = 0.36, P < 0.001), while being inversely related to caregiver burden (r = −0.18, P < 0.001). Better attitudes strongly predicted enhanced practices (r = 0.75, P < 0.001) and reduced caregiver burden (r = −0.24, P < 0.001). Similarly, more proactive practices were associated with lower caregiver burden (r = −0.25, P < 0.001). Multivariate logistic regression analysis identified that income levels of 5,001–10,000 Yuan (OR = 12.6, 95% CI: [2.57, 62.4], P = 0.002) and 10,001–20,000 Yuan (OR = 8.05, 95% CI: [1.53, 42.3], P = 0.014) were found to be independently associated with increased caregiver burden.

Conclusion: The study demonstrates that while family members generally hold positive attitudes and are proactive in the care management of patients with severe burn injuries, their knowledge levels remain suboptimal, and they experience a mild to moderate caregiver burden. Structured caregiver education programs focusing on long-term burn complications and psychological support should be implemented to enhance care quality and reduce caregiver burden.
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Introduction

Annually, 11 million burn injuries occur worldwide, with ~180,000 proving fatal, underscoring the global burden of this affliction (https://who.int/en/news-room/fact-sheets/detail/burns). Severe burns, defined as burns involving more than 20% of the Total Body Surface Area (TBSA), represent one of the most serious forms of trauma and are particularly catastrophic due to the extensive destruction of skin barriers dysregulation of immune responses. This dysregulation triggers an extreme immune response causing systemic inflammation, wound expansion, and micro thrombosis, which, combined with compromised skin integrity, increases vulnerability to infectious complications (7–11).

With advancements in burn care, survival rates have improved, yet survivors often endure long-term physical and psychological consequences, affecting their quality of life, ability to return to work, and overall mortality (12). Severe burn injuries typically require intensive, prolonged care, and aim to restore the patient's functionality to as close to pre-injury status as possible, necessitating significant resources and specialized expertise throughout the treatment process (13, 14). The treatment and recovery of individuals with severe burns involve concerted efforts from both professionals and non-professionals, including family caregivers. These caregivers are crucial to the recovery process, providing not only medical but also financial, social, emotional, and spiritual support. Informal healthcare support plays a vital role in the treatment continuum (1, 5, 15). However, the demands of caregiving, particularly for severe conditions such as burns, can be substantial, often impacting the caregivers' own health and wellbeing, and thus affecting their quality of life (16).



Background

The KAP (Knowledge, Attitude and Belief, Practice) theory posits that knowledge serves as the foundation for behavior change, while attitudes and beliefs act as the driving forces that facilitate this change (17). The KAP model has been successfully applied in burn care settings to evaluate and improve caregiver competencies. Previous studies have demonstrated that KAP-based interventions can effectively enhance burn care outcomes. For instance, research has shown that improved knowledge of burn first aid among caregivers leads to better immediate care practices and reduced complications (2). In the context of long-term burn management, the KAP model has been particularly valuable in addressing wound care practices and rehabilitation compliance (18). Studies have also indicated that caregivers with higher KAP scores demonstrate better adherence to treatment protocols and experience lower levels of care-related stress (3). The KAP model serves as the theoretical foundation of this study. It conceptualizes knowledge as the basis for informed decision-making, attitudes as the motivational component, and practices as the observable behaviors resulting from this progression. This framework guides the structure of our questionnaire and the interpretation of relationships among variables in our analysis. According to this framework, the process of human behavior change encompasses three sequential steps: acquiring knowledge, forming attitudes/beliefs, and subsequently developing practices/behaviors (19). It is important to note that acquiring knowledge alone does not automatically result in behavior change; rather, it must first alter perceptions, which in turn influence behavior through these new perceptions (20). Understanding the KAP of caregivers is crucial for identifying existing gaps and designing targeted educational and support interventions that enhance care outcomes. Moreover, assessing caregiver burden is essential to devise strategies that protect their wellbeing, ensuring that they can continue their caregiving responsibilities without adverse effects on their health. This research is particularly pertinent as family members often undertake a critical, yet frequently unsupported, role in the continuum of care, which significantly affects both the recovery of the patient and the quality of life of the caregiver.



Purpose

The present study aims to fill this gap. Given the scarcity of research specifically addressing the KAP in the context of severe burn injuries, significant knowledge gaps remain. While previous studies have extensively documented professional caregivers' experiences and competencies in burn units (21), family caregivers' perspectives and challenges remain underexplored. Specifically, there is limited understanding of how family members acquire and apply burn care knowledge, develop care-related attitudes, and implement daily care practices in home settings. Furthermore, the relationship between family caregivers' KAP levels and their perceived burden has not been systematically investigated. Therefore, this study aims to investigate the knowledge, attitudes, practices, and burdens experienced by family members managing the health of patients with severe burn injuries. This research is pivotal for several reasons: First, it addresses a critical gap in understanding how family caregivers manage severe burn patients, which is essential for developing targeted support interventions. Second, by examining both KAP and caregiver burden simultaneously, it provides a comprehensive view of the challenges faced by family caregivers. Third, the findings can directly inform healthcare policy and practice, potentially leading to improved outcomes for both patients and their caregivers. To guide our analysis, this study addresses the following questions: (1) What are the current levels of knowledge, attitudes, and practices among family caregivers of patients with severe burn injuries? (2) How are these KAP components interrelated? (3) What is the relationship between KAP levels and caregiver burden? (4) What demographic and clinical factors influence these outcomes?



Materials and methods


Study design and participants

This descriptive cross-sectional study was conducted at Zhejiang Province from November 1, 2023, to January 31, 2024. Participants included family members of patients who had experienced severe burns within the past 3 years. This 3-year timeframe was specifically chosen to capture both acute and chronic caregiving challenges, as it encompasses the critical phases of burn recovery: initial treatment and rehabilitation (0–6 months), scar management and functional recovery (6–24 months), and long-term adaptation (24–36 months). This comprehensive temporal window allows for a more complete understanding of the evolving caregiver experience across different stages of burn recovery.

Inclusion criteria included family members of patients with severe burns within the past 3 years, being immediate family members of the patients, aged 18 years or above, and capable of providing informed consent. Exclusion criteria were recent participation in similar research studies, caregivers who themselves were patients with severe burn injuries within the past 3 years and incomplete questionnaire responses or responses with logical inconsistencies, and presence of cognitive impairment that could affect survey responses. This study followed the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) guidelines for cross-sectional studies (4).



Sampling and recruitment

Data collection was conducted using a convenience sampling method. Initially, six tertiary hospitals in Taizhou, Zhejiang Province with dedicated burn departments or burn and wound repair units were identified. Three hospitals (Zhejiang Taizhou Hospital, Taizhou Rehabilitation Hospital, and Taizhou Central Hospital) agreed to participate in the study, while three declined due to low staff engagement. Consecutive sampling based on admission dates was used to recruit eligible participants until the minimum required sample size was achieved.



Data collection procedure

Create online questionnaires with Questionnaire Star and generate e-questionnaires to access QR codes and links. Questionnaires were distributed in tertiary hospitals in Zhejiang Province with specialized burns. To uphold data integrity and reduce the risk of duplicate or fraudulent entries, the system restricts entries to one per IP address, mandating full completion of all questionnaire sections. Four professionally trained research assistants meticulously reviews each submission for completeness, internal coherence, and logical consistency, enforcing mandatory responses throughout. Additionally, questionnaires with completion times below 90 s or above 1,800 s were removed.



Instruments

The questionnaire designed to assess caregivers of burn patients was carefully crafted based on relevant guidelines, specifically those pertaining to burn rehabilitation treatment, as well as a thorough review of existing literature (22, 23). Initially drafted, the instrument was further refined following detailed feedback from three experts in burn care. To ensure its reliability, a pilot study was conducted with 58 participants, resulting in a Cronbach's alpha reliability coefficient of 0.934 for the overall scale. Subscale coefficients were 0.889 for knowledge, 0.886 for attitude, and 0.934 for practice, indicating high internal consistency.

The finalized questionnaire is divided into four sections: demographics, knowledge, attitude, and practice (Appendix). The knowledge section consists of 14 questions, with correct answers scoring 2 points and incorrect or unclear responses scoring 1 point, leading to a potential score range of 14–28 points. The attitude section includes 5 questions; however, question A4 is not included in the scoring. This section uses a five-point Likert scale, where responses range from very positive (5 points) to very negative (1 point), allowing for a total score range of 4–20 points. The practice section, similarly, includes 8 questions utilizing a five-point Likert scale, with responses varying from always (5 points) to never (1 point), and a total score range of 8–40 points. Scores exceeding 70% of the maximum possible in each section are indicative of adequate knowledge, a positive attitude, and proactive practice behaviors (24). Additionally, the Zarit Caregiver Burden Scale 12-item Short Form was employed to evaluate the burden experienced by caregivers, The scores for each item are summed to obtain a total score, with a range of 0–88 (0–20: low or absence of burden; 21–40: mild to moderate burden; 41–60: moderate to severe burden; 61–88: severe burden). (18).



Sample size calculation

Sample size was calculated using the following formula for cross-sectional studies:
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where n represents the required sample size; Z1−α/2 is the standard normal variate at 5% type I error (p < 0.05), which equals 1.96; p is the expected proportion in population (set at 0.5 to yield maximum sample size); and δ is the absolute error or precision (set at 0.05). Using these parameters, the minimum required sample size was calculated as 384. Considering a potential 10% non-response rate, the target sample size was increased to 480.

A total of 531 questionnaires were collected. After excluding invalid responses (1 refusal, 1 duplicate submission, 17 questionnaires completed in <90 s or more than 1,800 s, 51 cases where burn injury occurred more than 36 months ago, and 3 participants under 18 years of age), 459 valid questionnaires were included in the final analysis, yielding an effective response rate of 86.4%.



Statistical analysis

Data analysis was performed using SPSS 22.0 (IBM, Armonk, NY, USA). Descriptive analysis of the demographic information and the scores across each dimension began with a normality test for the distribution of scores. If the data were normally distributed, they were presented as means and standard deviations (SD); if not, they were represented using medians along with the 25th and 75th percentiles. Categorical data were expressed as n(%). For comparing differences in scores among various demographic groups, continuous variables were analyzed using the t-test for normally distributed data between two groups, and the Wilcoxon Mann-Whitney test for non-normally distributed data. For three or more groups, if the continuous variables were normally distributed and had uniform variance, ANOVA was used; otherwise, the Kruskal-Wallis test was employed for non-normally distributed data. Correlation analysis for the scores in each dimension utilized the Pearson correlation coefficient if data distribution was normal; if not, the Spearman correlation coefficient was used. The scores from each dimension were treated as dependent variables in single-factor and multi-factor regression analyses to explore the relationship between demographic information and the scores. Results were categorized using the mean score for normally distributed data and the median score for non-normally distributed data. For the multivariate logistic regression analysis, we adopted an exploratory approach to comprehensively investigate all potential factors affecting the dependent variables. Variables with a P-value < 0.1 in univariate analyses were identified as potential influencing factors and included in the multivariate model. This approach allowed us to examine the independent associations of multiple variables simultaneously, rather than focusing on specific predetermined factors. For the practice dimension, the included variables were knowledge score, attitude score, caregiver burden, age, previous caregiving experience, cause of burns, and relationship with patient. For the caregiver burden analysis, age, residence, education level, income, previous caregiving experience, and patient age were included based on the same selection criteria. P-values were rounded to three decimal places, with P < 0.05 deemed statistically significant.



Ethical considerations

This study was approved by the Ethic Committee of Taizhou Hospital in Zhejiang Province (KL20231013), and written informed consent was electronically obtained from all participants before the administration of questionnaires. The participants were informed about the study objectives, potential risks and benefits, and their right to withdraw at any time. Participation was entirely voluntary, and no monetary or material incentives were provided. Participants were recruited via hospital-based invitation during follow-up or inpatient care. All data were anonymized, and no personally identifiable information was collected. Responses were used solely for academic research purposes and were not shared beyond the research team.




Result

The dataset comprised 459 valid cases. The overall reliability of the structured questionnaire was 0.848, with subscales for knowledge, attitude, and practice scoring 0.931, 0.694, and 0.789, respectively. The Kaiser-Meyer-Olkin (KMO) test yielded a value of 0.938 (P < 0.001), indicating excellent sampling adequacy. Confirmatory factor analysis (CFA) supported the three-domain structure of the questionnaire (knowledge, attitude, and practice). The model demonstrated good fit with the following indices: Root Mean Square Error of Approximation (RMSEA) = 0.051 (reference: <0.08), Standardized Root Mean Square Residual (SRMR) = 0.047 (reference: <0.08), Tucker-Lewis Index (TLI) = 0.925 (reference: >0.8), and Comparative Fit Index (CFI) = 0.931 (reference: >0.8). All items showed significant factor loadings (P < 0.001) on their respective domains, with standardized estimates ranging from 0.83 to 1.46 for knowledge items, 1.00 to 1.21 for attitude items, and 1.00 to 1.16 for practice items (as detailed in Supplementary Figure 1, Supplementary Tables 1, 2). The participant demographic included 253 females (55.12%), with an average age of 35.70 ± 9.45 years. Of these, 210 (45.75%) held at least a bachelor's degree, and 267 (58.17%) had cared for patients with severe burn injuries. Regarding the caregivers' own personal history, 259 (56.43%) reported having experienced a burn injury themselves at some point previously; this experience was distinct from the severe burn injury of the patient they were currently caring for according to the study's inclusion criteria. The main cause of injury of severe burn patients cared for by participants was thermal burn (370 cases, 80.61%), and most of them (52.29%) were burns within 6 months. The average age of these patients was 38.75 ± 19.62 years, with males constituting 282 (61.44%) of the sample. Median scores [25th percentile, 75th percentile] for knowledge, attitude, practice, and caregiver burden were 12 (9, 14), 17 (16, 19), 33 [31, 37], and 16 (10, 23), respectively. Notably, variations in knowledge scores were significantly associated with gender (P = 0.013), education level (P = 0.005), prior experience in caring for severely burned patients (P = 0.041), burn location (eyes, P = 0.003), primary caregiver status (P = 0.025), and relationship to the patient (P = 0.002). Attitude scores varied significantly based on gender (P = 0.003), income (P = 0.011), personal burn experience (P < 0.001), cause of burns (P < 0.001), burn location (eyes, P < 0.001; lower limbs, P = 0.015; other areas, P = 0.008), and relationship to the patient (P < 0.001). Practice scores also showed significant variability linked to gender (P = 0.024), educational attainment (P = 0.003), income (P = 0.015), cause of burns (P < 0.001), burn location (eyes, P < 0.001; arm, P = 0.040; lower limbs, P = 0.028), and patient relationship (P < 0.001). Caregiver burden scores varied significantly with marital status (P = 0.034), residence (P < 0.001), education (P = 0.018), age of the patient (P = 0.033), primary caregiver status (P < 0.001), and patient relationship (P < 0.001) (as shown in Table 1). Furthermore, analysis based on the time elapsed since the patient's burn injury (categorized as <6, 7–12, 13–24, and ≥25 months) revealed no statistically significant differences in caregiver KAP scores or burden levels across these groups (P > 0.05 for all comparisons, see Table 1).


TABLE 1 Basic information of participants and KAP score.
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In the knowledge domain, the item with the highest correct response rate was related to the definition of burns, with 88.02% of participants identifying burns as injuries caused primarily by heat, radiation, electricity, friction, or chemical exposure (K1). Conversely, the item most often answered incorrectly involved the effects of prolonged immobility on joint range of motion and contractures (K5), with an error rate of 8.28%. The statement about long-term complications of severe burns being unclear was identified by 27.4% of participants (K10) (as detailed in Figure 1).


[image: Figure 1]
FIGURE 1
 Knowledge dimension of the participants.


Attitudes toward patient recovery were predominantly positive: 49.89% strongly agreed that nutritional support and physical activity were crucial (A2), 46.84% strongly felt that psychological and social support could significantly enhance patient confidence and quality of life (A3), and 48.8% were willing to undertake additional tasks in wound management for severely burned patients (A1). However, significant concern was noted regarding caregiver stress, with 28.1% strongly agreeing and 44.2% agreeing that caregivers suffer severe psychological distress, which could impair patient care (A4) (as shown in Figure 2).


[image: Figure 2]
FIGURE 2
 Attitude dimension of the participants.


Practice responses indicated that 41.83% always reminded patients about dietary precautions once they could eat (P6), and 47.93% frequently sought information on managing severe burns (P1). However, involvement in wound care was sporadic, with 15.47% sometimes participating (P2), and 15.03% occasionally performing scar massages. Fewer than 10% rarely or never engaged in these practices (as shown in Figure 3).


[image: Figure 3]
FIGURE 3
 Practice dimension of the participants.


Correlation analysis revealed significant relationships among the study variables: knowledge was correlated with attitude (r = 0.3517, P < 0.001), practice (r = 0.3642, P < 0.001), and caregiver burden (r = −0.1784, P < 0.001). Attitude was strongly correlated with practice (r = 0.7542, P < 0.001) and negatively correlated with caregiver burden (r = −0.2407, P < 0.001). Practice also demonstrated a negative correlation with caregiver burden (r = −0.2463, P < 0.001) (as presented in Table 2).


TABLE 2 Correlation analysis of KAP scores.

[image: Table 2]

Multivariate logistic regression analysis identified that a higher knowledge score (OR = 1.09, 95% CI: [1.00, 1.209], P = 0.045), a higher attitude score (OR = 1.66, 95% CI: [1.42, 1.93], P < 0.001), and lack of previous experience caring for patients with severe burns (OR = 0.27, 95% CI: [0.13, 0.55], P < 0.001) were independently associated with better practice outcomes (Table 3, Figure 4). Additionally, income levels of 5,001–10,000 Yuan (OR = 12.6, 95% CI: [2.57, 62.4], P = 0.002) and 10,001–20,000 Yuan (OR = 8.05, 95% CI: [1.53, 42.3], P = 0.014) were found to be independently associated with increased caregiver burden (Table 4, Figure 5).


TABLE 3 Univariate and multivariate analysis for practice dimension.
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FIGURE 4
 Forest plot of multivariate logistic regression analysis for factors associated with practice scores.



TABLE 4 Univariate and multivariate analysis for caregiver burden.
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FIGURE 5
 Forest plot of multivariate logistic regression analysis for factors associated with caregiver burden.




Discussion

Our findings indicate that: (1) Family members generally exhibit positive attitudes and proactive practices, but have suboptimal levels of knowledge; (2) Significant correlations exist among KAP dimensions, with knowledge positively associated with attitudes and practices; (3) Higher levels of knowledge, attitudes, and practices are associated with lower caregiver burden; (4) Demographic and clinical factors—including gender, education level, income, previous caregiving experience, and relationship to the patient—significantly influence KAP scores and caregiver burden. To enhance clinical practices in burn care, targeted educational interventions should be implemented to improve caregivers' knowledge, as higher knowledge levels correlate with better attitudes and more proactive practices. These results directly address our hypotheses, demonstrating the interdependence of KAP elements and their joint influence on caregiver burden. The evidence supports the theoretical premise of the KAP model, wherein knowledge serves as the basis for shaping attitudes, which in turn drive caregiving behaviors. Notably, all three KAP components were inversely correlated with caregiver burden, reinforcing the model's practical applicability in the context of severe burn care.

These findings align with several previous studies. A systematic review in Burns emphasized the critical role of multiplatform communication and support systems for caregivers of burn patients, highlighting the importance of accessible information and guidance (6). The relationship between caregiver knowledge and patient outcomes has been widely documented, noting that emotional preparedness and adequate training significantly impact care quality in burn units (25). The burden experienced by caregivers in our study mirrors findings from similar healthcare contexts. A study identified that e-mental health interventions could effectively support informal caregivers, suggesting the potential for digital platforms to enhance caregiver education and reduce burden (21). Our findings align with recent literature on caregiver experiences in burn care. A systematic review in Burns emphasized the critical role of multiplatform communication and support systems for caregivers of burn patients, highlighting the importance of accessible information and guidance (6). The relationship between caregiver knowledge and patient outcomes has been widely documented, noting that emotional preparedness and adequate training significantly impact care quality in burn units (25). The burden experienced by caregivers in our study mirrors findings from similar healthcare contexts. For instance, A study identified that e-mental health interventions could effectively support informal caregivers, suggesting the potential for digital platforms to enhance caregiver education and reduce burden (21). This is particularly relevant given our findings regarding the correlation between knowledge levels and caregiver burden.

Furthermore, recent research demonstrated the importance of first aid knowledge and ongoing education for burn care (26), while another study highlighted the effectiveness of simulation-based training in improving caregiver competence (3). Significantly, the study underscores the influence of socio-demographic factors on caregiving dynamics. Higher education levels were associated with better knowledge outcomes, a finding that is consistent with the literature suggesting that educational attainment enhances health literacy (27). Gender differences were also pronounced, with females exhibiting superior outcomes in knowledge, attitudes, and practices compared to males, a pattern observed in other caregiver studies (2). This gender disparity can be attributed to several sociocultural and behavioral factors. In traditional Chinese healthcare settings, women often assume primary caregiving responsibilities, leading to more accumulated care experience. A study found that female caregivers showed higher emotional engagement and attention to detail in burn care settings (25). Moreover, a study reported that women demonstrate greater proactivity in seeking health information and participating in healthcare management education (28). The emotional and practical involvement of female caregivers often translates into better knowledge retention and care practices, as evidenced by their higher participation rates in care-related training programs. Lower income levels, while associated with higher attitude scores, suggesting that individuals with fewer resources may develop stronger emotional commitments to caregiving despite facing higher stress and resource constraints. Middle-income caregivers may often maintain full-time employment while managing caregiving responsibilities, face higher societal expectations for providing quality care, and may be ineligible for financial assistance programs available to lower-income groups. Additionally, these caregivers might experience greater opportunity costs and work-related stress as they balance professional obligations with caregiving duties. Financial strain exacerbates caregiver stress, leading to significant emotional and physical tolls (29). Conversely, lack of previous caregiving experience is linked to poorer practice outcomes, possibly due to increased anxiety and uncertainty impairing caregiving abilities.

The correlation analysis in this study compellingly supports the interconnectedness of knowledge, attitudes, and practices among caregivers, underscoring a cycle where enhancing one positively influences the others. This aligns with previous study, suggesting that improved knowledge leads to better attitudes and more effective practices, thereby enhancing overall care quality (28). Notably, the analysis demonstrates that higher knowledge levels are associated with more favorable attitudes and more effective practices, reinforcing the hypothesis that informed caregivers can manage their roles more effectively. Additionally, the study reveals significant negative correlations between these variables and caregiver burden, indicating that as knowledge, attitudes, and practices improve, caregiver burden decreases. This suggests that caregivers who are better informed and maintain positive attitudes are likely to experience less stress and strain, which can contribute to a healthier caregiving environment.

In the knowledge dimension, a significant proportion of participants displayed a solid grasp of basic burn care principles, such as the importance of keeping burn areas clean and the relationship between burn severity and required care levels. However, there are noticeable gaps in more complex aspects, such as the long-term complications of severe burns and specifics of scar management. To improve knowledge, targeted educational interventions could be highly beneficial. For instance, creating detailed online modules that cover less understood topics like metabolic and cardiovascular complications post-burn could address specific knowledge deficits. Additionally, incorporating interactive elements such as quizzes and visual aids could enhance learning. Considering the popularity of social media in China, platforms like WeChat could be utilized to disseminate bite-sized educational content, which would make learning more accessible and engaging for caregivers (6, 30, 31).

The attitude dimension reveals a generally positive outlook toward the management of burn injuries, with a substantial majority acknowledging the importance of nutritional support and psychological care. However, a smaller yet significant number of participants felt overwhelmed by the psychological impact of managing severe burns, which could hinder effective patient care. This is reminiscent of findings, that caregiver stress negatively impacted care quality, highlighting the need for psychological support for caregivers themselves (21). Improvement suggestions here could include the development of support groups and stress management workshops, which could be offered both in-person and online to ensure wide accessibility. Facilitating regular workshops via WeChat groups, where caregivers can share experiences and coping strategies, might also reduce feelings of isolation and stress. Additionally, introducing routine psychological assessments for caregivers could help identify those in need of more intensive support early on, potentially preventing burnout (25, 32).

Regarding practice, while many participants are proactive in seeking information and managing patient care, there are gaps in consistent practice, especially in advanced care techniques such as scar management and dietary adjustments post-injury. To bridge this gap, practical training sessions could be invaluable. Hands-on workshops that allow caregivers to practice scar massage or the preparation of suitable meals for burn patients under professional supervision could boost confidence and competence. Additionally, creating video tutorials that can be accessed anytime on platforms would provide caregivers with the flexibility to learn and revisit techniques as needed. Another effective measure could be the implementation of mentorship programs, where experienced caregivers can guide less experienced ones, enhancing practical skills through peer learning and support (3, 26). In clinical settings, hospitals could establish integrated caregiver support frameworks that include structured discharge planning, caregiver competency assessments, and referral pathways to community support networks. These interventions could be initiated early during hospitalization and extended into post-discharge care to ensure continuity. Additionally, digital health tools, such as mobile apps or WeChat-based health education platforms, could be developed to deliver personalized learning modules and real-time support for caregivers, particularly in remote or resource-limited areas. Health education programs should emphasize not only medical aspects of burn care, but also coping strategies, stress reduction techniques, and communication skills to support caregiver resilience. Future research should adopt longitudinal designs to track the evolution of KAP and caregiver burden over time, particularly during different recovery stages of severe burns. Intervention studies are warranted to evaluate the effectiveness of targeted caregiver education programs on long-term care outcomes and burden reduction. Furthermore, qualitative studies exploring caregivers' lived experiences may provide deeper insight into emotional, cultural, and contextual factors that quantitative data may overlook. Tailoring interventions based on gender, educational background, and prior caregiving experience may improve their relevance and uptake.

This study has several limitations. First, the cross-sectional design limits the ability to infer causality between knowledge, attitudes, practices, and caregiver burden. Longitudinal or intervention-based studies are needed to determine the directionality of these relationships over time. Second, while the KAP model provided a useful framework for exploring caregiver competencies, it may oversimplify the complex psychological and contextual factors influencing caregiver behavior, such as emotional coping, cultural expectations, or family dynamics. Third, the use of convenience sampling in a single province restricts the generalizability of the findings, especially to rural or less-developed regions. Fourth, the reliance on self-reported measures may introduce social desirability or recall bias, potentially affecting the accuracy of reported practices and perceived burden. Fifth, although the questionnaire demonstrated good reliability and construct validity, it may not fully capture the evolving and multifaceted nature of burn care knowledge, especially regarding long-term management. Future studies should incorporate mixed-methods approaches, recruit more diverse populations, and explore additional theoretical models that capture the emotional and social dimensions of caregiving.



Conclusion

In conclusion, the study demonstrates that while family members generally hold positive attitudes and engage in proactive practices toward managing severe burn injuries, there is a notable deficiency in knowledge, which correlates with variations in practice outcomes and caregiver burden. It is recommended that healthcare providers implement targeted educational programs to enhance the knowledge base of family caregivers, which could potentially improve care practices and alleviate caregiver burden. Specifically, structured caregiver education programs focusing on long-term burn complications and psychological support should be implemented through various formats, including interactive online modules, in-person workshops, and ongoing support groups. These programs should emphasize both technical care skills and emotional coping strategies to comprehensively address the identified knowledge gaps and support needs. To further alleviate caregiver burden, healthcare institutions should establish peer support networks for experience sharing, provide regular psychological counseling services, and implement respite care programs that allow caregivers temporary breaks from their duties. This comprehensive support system could help prevent caregiver burnout while maintaining quality patient care. For clinical implementation, hospitals should integrate caregiver education into the standard burn care protocol, starting with systematic training during hospitalization and followed by competency assessments before discharge. A structured discharge planning process should include take-home instructions and ensure family members' access to ongoing support resources.
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