


Parental Knowledge and Coping Ability Regarding Childhood Febrile Seizures: Current Status and Influencing Factors

 

Abstract: 

Background: Febrile convulsion (FC) is a common neurological disorder in children aged 6 months to 5 years, with an incidence of 3-5% in China and a recurrence rate of 30-40%, often associated with infections. The sudden onset and dramatic nature of FC episodes can cause significant anxiety and stress for parents, highlighting the need for improved parental knowledge and emergency response capabilities. Objective: The study aims to investigate parents' cognition of febrile seizures, their knowledge of family first aid, and their response capacity. Methods: A cross-sectional survey was conducted among 95 parents of children aged 0-6 years who sought medical attention for febrile seizures at the Pediatric Outpatient Department of Shaanxi Provincial People's Hospital, using a self-designed questionnaire through convenience sampling. The questionnaire included general information, the cognition level of febrile seizures, and hypothetical scenario-based response behaviours. A total of 87 valid questionnaires were collected. The average score of parents' overall cognition of febrile seizures was (4.21±2.05), and the average score of family first aid knowledge was (2.78±1.64), both at a medium-low level overall. Results: Multiple regression analysis shows that parents' educational level(β=1.123, P＜0.01), whether they have a medical background(β=1.058, P＜0.01), and whether they have previously experienced or are familiar with childhood febrile seizures(β=0.941, P＜0.01) are the main positive factors influencing their cognitive abilities. Conclusion: Parents generally lack sufficient cognition of febrile seizures and family first aid capabilities, and common misconceptions about first aid exist. It is recommended to implement diverse and targeted health education to enhance the scientific knowledge of family first aid and promote children's health.  
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1. Introduction

Febrile convulsion (FC) is one of the most common acute neurological disorders in childhood, typically occurring in children aged 6 months to 5 years, and is characterised by sudden onset and a relatively high risk of recurrence[1]. In spite of having a good prognosis, Febrile seizure (FS) is extremely frightening, emotionally traumatic, and anxiety provoking when witnessed by parents, which make it a very difficult condition for them to deal with [18]. Studies report that the incidence of febrile convulsions in China is 3% to 5%, with a recurrence rate as high as 30% to 40%, and most cases are associated with infections[2]. The pathogenesis is mediated by multiple factors, mainly due to the impact on the central nervous system following fever during the developmental period, combined with underlying environmental and genetic factors. Children often experience a rise in body temperature during an episode, usually exceeding 38℃, and typically exhibit sudden loss of consciousness, head throwing backwards, tonic or clonic convulsions of the facial and limb muscles, upward or cross-eye gaze, frothing at the mouth, clenched teeth, cyanosis of the facial complexion, and, in severe cases, incontinence[3]. Related studies indicate that children with a history of febrile convulsions have a higher risk of developing psychiatric disorders compared to other normal children[4]. A recent study showed that influenza and coronaviruses cause respiratory tract infections leading to a febrile seizure more often than other respiratory viruses [15]. According to the Generation R study, frequent fever episodes are associated with an increased risk of febrile seizures in the second and third years of life [16]. About one-third of children with a first febrile seizure have at least one recurrent febrile seizure [17].
Although febrile seizures are generally benign, their sudden onset and the dramatic nature of the episodes often lead parents to experience anxiety, depression, anger, and other negative emotions, which can significantly affect the overall psychological health and functioning of the family[5]. As primary caregivers of affected children, parents play a crucial role in the management of the illness through their understanding of the disease and coping ability. Currently, caregivers of children with febrile seizures at home are usually parents or older relatives. Although they may adopt certain coping strategies, these are often not scientifically grounded and may potentially cause adverse outcomes for the child[6]. This highlights that, in addition to providing emergency care, the role of family functioning and coping methods should not be overlooked[7-8]. At present, systematic research on parental knowledge about febrile seizures in China is still insufficient. 
Therefore, this study aims to use questionnaires to objectively assess the level of parental knowledge about febrile seizures and the current state of household emergency response capabilities, as well as to analyse the influencing factors in depth, providing empirical evidence for the development and promotion of scientific and effective family emergency health education programs, which have important public health implications.

2. Research Subjects and Methods  
1.1 Research Subjects  
A convenience sampling method was used to select 95 parents of children aged 0–6 years who visited the pediatric outpatient department of Shaanxi Provincial People's Hospital due to febrile seizures. Inclusion criteria: (1) Child's age ≤ 6 years; (2) Possession of basic reading and comprehension abilities; (3) Informed consent. Exclusion criteria: (1) History of non-febrile seizures in the child, such as epilepsy, intracranial infection, or metabolic diseases; (2) Incomplete questionnaire responses.
1.2 Research Methods  
1.2.1 Survey Tool: Based on literature review and expert consultation, a self-designed questionnaire titled "Family Cognition and Coping Ability Survey on Febrile Seizures in Children" was developed. The questionnaire consists of four parts:  
Part A: General information (parents' age, education level, occupation, medical background, history of febrile seizures, etc.).  
Part B: Cognitive level of febrile seizures (10 items, including definition, common age of onset, triggers, prognosis, coping strategies, etc.), with each item scored 1 point; the total score is 10 points; a higher score indicates a higher level of parental knowledge. 
Part C: Scenario response: Set up a scenario of a child suddenly experiencing a high fever seizure, ask the parents about the possible measures they might take, and assess their behavioural intentions.
1.2.2 Survey Method: This study collected data using on-site questionnaires. The subjects were one caregiver of each child patient. Before the survey, the purpose, significance, and relevant requirements of the study were explained to the parents to ensure that all participants gave informed consent and participated voluntarily. After giving informed consent, each participant received an anonymous self-assessment questionnaire. To ensure the authenticity and validity of the data, the questionnaire was designed to be completed within half an hour and was collected immediately upon completion. If any errors or omissions were found in the questionnaire, they were pointed out and corrected on the spot. In addition, the entire questionnaire process strictly adhered to the principle of not interfering with the child's normal treatment.
1.2.3 Statistical Methods: Data were analysed using SPSS 25.0 software. Categorical data were described using frequency and percentage; continuous data were described using mean±standard deviation (x±s). Inter-group comparisons were conducted using t-tests, and multiple linear regression analysis was used to examine the factors influencing family members' knowledge of febrile seizures in children.P< 0.05 was considered statistically significant.
3. Results
2.1 General Information
    A total of 95 questionnaires were distributed, and 87 valid questionnaires were returned, with an effective response rate of 91.6%. Among the respondents, 62.1% were mothers and 32.2% were fathers; the average age was 34.2 ± 2.5 years; 64.4% had a bachelor's degree or higher.
Table 1   General Information of Study Participants (n=87)
	Project
	Category
	Number of cases
	Composition ratio

	Relationship with children
	Father
	28
	32.2

	
	Mother
	54
	62.1

	
	Other
	5
	5.7

	Age
	≤30
	43
	49.4

	
	31-40
	39
	44.8

	
	≥41
	5
	5.8

	Educational level
	Associate Degree
	31
	35.6

	
	Bachelor's Degree
	50
	57.5

	
	Master's Degree or above
	6
	6.9

	Do you have a medical background?
	Yes
	5
	5.7

	
	No
	82
	94.3

	Have you ever been exposed to knowledge about febrile seizures?
	Yes
	31
	35.6

	
	No
	56
	64.4



2.2 Parents' Awareness of Febrile Seizures and Mastery of First Aid Knowledge
The overall awareness score of parents regarding febrile seizures was (4.21±2.05), and the average score for family first aid knowledge was (2.78±1.64). The awareness of key knowledge points is shown in Table 2.

Table 2 Parents' Awareness of Key Knowledge Points on Febrile Seizures (n=87)

	Project
	Specific item
	Number of people aware（n）
	Awareness rate（%）

	Causes and Triggers
	Primarily triggered by a rapid rise in body temperature
	64
	73.6

	
	common in children aged 6 months to 6 years
	58
	66.7

	Clinical Manifestations
	During an episode, there may be loss of consciousness and convulsions in the limbs
	81
	93.1

	Cognitive Understanding of Prognosis
	The vast majority do not affect intellectual development
	28
	32.2

	
	There is a possibility of recurrence, but it decreases with age
	42
	48.3

	First Aid Knowledge (Correct Actions)
	Place the child on their side during an episode
	72
	82.8

	
	Remove any hard objects nearby
	74
	85.1

	
	Observe and record the duration of the seizure
	21
	24.1

	First Aid Knowledge (Prohibited Actions)
	Do not forcibly press or restrain convulsing limbs
	42
	48.3

	
	Do not put anything in the child's mouth
	39
	44.8



2.3 Erroneous Behavioral Intentions in Scenario Responses
In the hypothetical scenario 'Your child suddenly develops a high fever and seizures,' the erroneous behavioral intentions that parents may take are shown in Table 3.
Table 3  Parents' Intentions to Take Incorrect First Aid Actions in Hypothetical Scenarios (n=87)
	Intention for Incorrect Emergency Response
	Number of people aware（n）
	Awareness rate（%）

	Pinch the philtrum or the web between the thumb and index finger immediately
	55
	63.2

	Press firmly or hold the convulsing limb
	38
	43.7

	Vigorously shake the child to try to wake them up
	18
	20.7

	Try giving fever-reducing medicine during an episode
	37
	42.5



2.4 Univariate Analysis of Cognitive Scores on Febrile Seizures in Parents with Different Characteristics
The impact of major classification features on cognitive scores is shown in Table 4.
Table 4  Comparison of scores on parents' knowledge of febrile convulsions with different characteristics (points, x ± s)
	Category 
	Number of Cases 
	Emergency Knowledge Score 
	t
	p

	medical background
	
	
	2.501
	0.014

	Yes
	5
	6.20±1.10
	
	

	No
	82
	4.05±2.01
	
	

	Educational level
	
	
	2.841
	0.006

	Junior college or below
	31
	3.10±1.75
	
	

	Bachelor's degree or above
	56
	5.13±1.02
	
	

	History of Heat Shock or Learning
	
	
	4.012
	0.011

	Yes
	31
	5.26±1.82
	
	

	No
	56
	3.64±1.88
	
	



2.5 Multiple Linear Regression Analysis of Factors Affecting Parents' Knowledge of Febrile Seizures
Variables with P<0.1 in the univariate analysis (educational level, medical background, history of febrile convulsions or learning, and child's age) were used as independent variables, and total cognitive score was used as the dependent variable in a multiple linear regression analysis. The results are shown in Table 5.
Table 5  Multiple Linear Regression Analysis of Factors Affecting Parents' Knowledge of Febrile Seizures (n=87)
	Independent Variable 
	Assignment Instructions
	β
	SE
	t
	p
	95%CI

	Constant
	
	1.502
	
	2.894
	0.005
	[0.467,2.537]

	Educational level
	Junior college or below=0
Bachelor's degree or above=1
	1.123
	0.368
	3.415
	0.001
	[0.463,1.783]

	History of Heat Shock or Learning
	No=0
Yes=1
	0.941
	0.305
	2.832
	0.006
	[0.277,1.605]

	medical background
	No=0
Yes=1
	1.058
	0,214
	2.015
	0.047
	[0.014,2.102]

	Children'age
	Continuous variable（Age）
	0.085
	0.091
	0.875
	0.384
	[-0.108,0.278]


Note: R² = 0.325, adjusted R² = 0.291, F = 9.678, P < 0.001. The child age variable was not significant in the final model (P > 0.05).
3. Discussion
3.1 Parents' awareness and emergency response skills for febrile seizures need to be improved
During a febrile seizure, the main manifestations are sudden tonic or clonic movements of the whole body or specific muscle groups, often accompanied by varying degrees of changes in consciousness[10]. The results of this study indicate that parents of the surveyed children generally have insufficient knowledge of febrile seizures and lack scientific first aid skills. Most exhibit a state of 'high fear, low understanding, and many misconceptions,' and the majority of parents are not adequately aware of the generally benign prognosis of febrile seizures, which is the fundamental reason for their panic and for taking extreme and incorrect actions. Among first aid knowledge, ignorance of prohibited actions poses the greatest hidden danger, and the deeply ingrained misconception of 'preventing tongue biting' is the main source of oral injuries and the risk of suffocation. For these parents, due to a lack of relevant knowledge and experience, they are prone to excessive fear and anxiety when facing illness, which can affect the effectiveness of their coping strategies.
3.2 Implications of Factor Analysis for Health Education
  This study confirms that educational level and medical background are independent factors affecting the psychological resilience of family members (P<0.05). Parents with higher education are more willing and able to actively obtain and understand medical information. Parents without relevant experience represent a key gap in health education, indicating that health education should be 'tailored to individuals.' For parents with low education levels or without a medical background, in addition to providing routine medical information, health education should be strengthened to improve their disease awareness, and psychological counselling should be used to help family members enhance their sense of self-efficacy.
The National Health Commission clearly stated in the 'Action Plan for Further Improving Nursing Services (2023-2025)' that by adhering to the principle of 'patient-centred care' and providing high-quality nursing, nursing services will be continuously improved, enhancing the public's experience of seeking medical care[11]. Currently, the management focus for childhood febrile seizures is shifting from hospitals to families. As the first witnesses, parents' knowledge and response capabilities directly impact child safety. However, the existing cognitive misunderstandings and operational deficiencies among Chinese families facing childhood febrile seizure events highlight the urgency of systematic and standardised family health education. The psychological coping capacity of families needs urgent strengthening. A febrile seizure is a highly stressful psychological event for parents, with post-event anxiety and fear being common. This can even develop into an excessive fear of fever, leading to unnecessary overuse of medical services and medications, and potentially causing secondary harm to the child due to incorrect first aid. Research shows that improving the knowledge of the disease among the families of affected children helps alleviate negative emotions in their families, reduce the recurrence rate of convulsions in children, and increase treatment adherence[12].In the future, healthcare professionals should focus on developing more vivid and easily disseminated health education tools (animations, scenario simulation apps) and incorporating family care courses for febrile seizures into regular parenting education systems, For example, 'emergency response drills for febrile seizures' and 'health education manuals on febrile seizures,' or set up online communication platforms such as the "care group" WeChat group, etc. By empowering parents and translating scientific nursing knowledge into correct coping behaviors, we can reduce complications related to febrile seizures and improve family quality of life. This is also a concrete practice of the "family-centred" child health care philosophy. Therefore, enhancing family first aid knowledge and standardised coping abilities is not only key to improving the immediate safety of the child but also an important part of perfecting the child's public health service system.
Research shows[13] that integrating psychological support into interventions, guiding parents in emotional management, and establishing a clear response process of 'prevention-identification-protection-monitoring-medical consultation' can significantly reduce feelings of helplessness and improve coping effectiveness. Therefore, in the clinical nursing process, in addition to focusing on the medical care of children with febrile seizures, the psychological needs of family members also require attention, actively building and strengthening their social support networks. By encouraging family members to connect with relatives, peers, and community resources, providing more emotional support and practical assistance, their psychological resilience can be enhanced, helping them better cope with the stress and challenges brought by sudden conditions such as febrile seizures. In addition, establishing a multi-level social support system, such as organising family support groups and providing professional psychological counselling, can effectively alleviate family members' feelings of loneliness and helplessness, thereby enhancing their coping ability and psychological adaptability [14].

Conclusion
[bookmark: _GoBack]The educational level of the family, whether they have a medical background, and whether there is a family history of febrile seizures are independent factors affecting how families cope with the occurrence of febrile seizures. By conducting an in-depth analysis of these factors, targeted interventions have been proposed in order to improve the quality of care and treatment outcomes for the affected children. Family management of febrile seizures in children is a comprehensive ability that combines medical knowledge, practical skills, and psychological resilience. It not only ensures the child's safety during seizures but also builds a psychological safety net for the family's health, ultimately achieving a shift from passive response to proactive management. This is also a concrete practice of the 'family-centred' pediatric care concept. Future studies can further explore other factors that may affect the efficacy and prognosis of children with febrile seizures, and evaluate the effects of different nursing measures to provide guidance for clinical practice.

Consent 
As per international standards or university standards, Participants’ written consent has been collected and preserved by the author(s).

Disclaimer (Artificial intelligence)
Author(s) hereby declare that NO generative AI technologies such as Large Language Models (ChatGPT, COPILOT, etc.) and text-to-image generators have been used during the writing or editing of this manuscript. 

References
[1] He Yuanping, Wang Wei. Changes in peripheral blood NLR and H2S levels in children with febrile seizures and their correlation with brain injury [J]. Journal of Xinjiang Medical University, 2024, 47(4):553-558.
[2] THADCHANAMOORTHY V, DAYASIRI K. Review on febrile seizures in children[J].International Neuropsychiatric Disease Journal,2020,12:25-35.
[3] Tian Jian, Zhang Yu, Ren Shuhong, et al. Research Progress on Febrile Convulsions in Children [J]. New Medicine, 2021, 52(10): 734-738.
[4] WANG D S, CHUNG C H, HSU W F, et al. Higher risk of psychiatric disorders in children with febrile seizures:a nationwide cohort study[J].Pediatric Neurology,2024,154:26-35.
[5] Li Yuexian, Guo Qiaojing. The role of comprehensive nursing in improving the clinical treatment effect of febrile convulsions in children and alleviating the psychological state of their families [J]. International Journal of Nursing, 2020, 39(1):76-78.
[6] OLUWOLE O, ALESE M, MUSA V, et al. Upregulation of hippocampal synaptophysin, GFAP and mGluR3 in a pilocarpine rat model of epilepsy with history of prolonged febrile seizure[J]. Journal of Chemical Neuroanatomy, 2019, 100:1.
[7] OLUWOLE O,ALESE,MUSA V,et al.Upregulation of hippocampal synaptophysin,GFAP and mGluR3 in a pilocarpine rat model of epilepsy with history of prolonged febrile seizure[J].Journal of Chemical Neuroanatomy,2019,100:1. 
[8] Dai Xiaowen, Zhao Li. The influence of staged health education on the mental health of parents of children with high fever convulsions and the treatment effect of children[J]. Chinese Maternal and Child Health Care, 2019, 34(1):15-17.
[9] Cui Yan, Zhang Yuxia. Pediatric Nursing [M]. Beijing: People's Medical Publishing House, 2021:439.
[10] Zhang Fang, Liang Jing, Liu Yan. The Effect of Evidence-Based Nursing Intervention Model on Symptom Improvement and Recurrence in Children with First Febrile Seizures [J]. Modern Diagnosis and Treatment, 2024, 35(8):1244-1246.
[11] National Health Commission, National Administration of Traditional Chinese Medicine. 'Policy Interpretation of the Action Plan for Further Improving Nursing Services (2023-2025)' [J]. China Nursing Management, 2023, 23(7):963.
[12] Zhang Ting, et al. Investigation and analysis of the current status of parents' cognition and first aid behavior regarding febrile seizures[J]. Chinese Journal of Modern Nursing, 2020, 26(15):2025-2029.
[13] Zhang Jie, Li Erzhen. Investigation and analysis of parents' cognition status and health education needs regarding febrile seizures[J]. Chinese Journal of Health Education, 2020, 36(5):459-462.
[14] Othman, A., Razak, S. A., Nasir, A., Ghazali, A. K., & Mohd Radzi, M. A. R. (2023). Depressive, anxiety, and stress symptoms in parents of children being admitted for febrile seizures in a tertiary hospital in the East Coast of Malaysia. European Journal of Investigation in Health, Psychology and Education, 13(6), 1015-1025.
[15] Hautala, M., Arvila, J., Pokka, T., Mikkonen, K., Koskela, U., Helander, H., ... & Tapiainen, T. (2021). Respiratory viruses and febrile response in children with febrile seizures: a cohort study and embedded case-control study. Seizure, 84, 69-77.
[16] Visser, A. M., Jaddoe, V. W., Breteler, M. M., Hofman, A., Moll, H. A., & Arts, W. F. M. (2012). Frequent fever episodes and the risk of febrile seizures: the Generation R study. european journal of paediatric neurology, 16(1), 29-34.
[17] Rice, S. A., Müller, R. M., Jeschke, S., Herziger, B., Bertsche, T., Neininger, M. P., & Bertsche, A. (2022). Febrile seizures: perceptions and knowledge of parents of affected and unaffected children. European Journal of Pediatrics, 181(4), 1487-1495.
[18] Shibeeb, N. F., & Altufaily, Y. A. S. (2019). Parental knowledge and practice regarding febrile seizure in their children. Medical Journal of Babylon, 16(1), 58-64.



