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Abstract
Purpose
Security neglect is common among vulnerable children. The Child Neglect Scale (CNS) is widely used to screen children for neglect. However, little is known about the accuracy of the Security Neglect Subscale when administered in isolation. This study aimed to examine the reliability and validity of the Security Neglect Subscale of the CNS among vulnerable children in China.

Methods
Cluster sampling was used, and 242 vulnerable children participated in the study. Data were analyzed using IBM SPSS ver. 28.0 and Amos ver. 28.0, and the test construct validity of the CNS Security Neglect Subscale was analyzed through confirmatory factor analysis. In addition, convergent and discriminant validity, as well as reliability, were evaluated.

Results
The construct validity of the nine-item CNS Security Neglect Subscale was confirmed by a two-factor structure. The modified model fit the data well, as shown by a normed chi-square of 2.48, a comparative fit index of .97, a Tucker-Lewis index of .96, and a root mean square error of approximation of .08. The model had acceptable convergent and discriminant validity for each structure. The Cronbach’s α coefficient was .87 overall, and values for the two factors ranged from .78 to .93.

Conclusion
The findings of this study support the satisfactory psychometric properties of the CNS Security Neglect Subscale, indicating its utility in evaluating security neglect in vulnerable children in China.
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Introduction
Neglect is frequently characterized as the failure to meet essential needs [1]. Childhood neglect is prevalent in all societies as an adverse childhood experience. Previously, the concept of child neglect has lacked a uniform operational definition. The definition of neglect may be related to the type of neglect, severity, duration, or even to the age of the child [2]. In recent years, several researchers have suggested that defining the concept of child neglect should be informed by child development theory. Child development theory suggests that children have specific developmental needs at different stages of growth, and that if these needs are not met, they will be hindered from adapting smoothly across developmental stages. Therefore, in this study, neglect is considered to be when a child's fundamental physical or psychological needs are not met, resulting in a risk of harm or less-than-optimal development [3]. Child neglect exerts profound and enduring adverse effects on minors’ developmental outcomes [4]. In previous research, neglect and abuse often appeared together, or neglect was used as a category of abuse [5]. Today, however, many researchers believe neglect should be distinguished from abuse and should be given adequate attention [6]. The consequences of neglect are more insidious than those of abuse and are a more pervasive form of victimization [7]. Childhood neglect exposure elevates lifelong vulnerability to multisystemic impairments spanning physical health, psychological functioning, and social adaptation [8].
Safety is a crucial aspect of children’s needs [9]. Children are more vulnerable to environmental risks than adults. Creating a safe physical environment is crucial for children. It affects their development over time and protects them from the immediate risk of accidental injury. Accidental injury is the leading cause of disability and death in children. Most of these deaths are preventable [3]. Children may be unable to recognize risks or make informed choices to protect their health, unlike adults [10]. The World Health Organization states that environmental hazards can exist wherever children live, play and learn [11]. Moreover, vulnerable children exposed to multiple suboptimal physical and social environments may face more significant safety threats [12]. The United Nations Convention on the Rights of the Child states that children must have the opportunity to grow and develop in the healthiest and safest environment possible (Article 6) and that children should be adequately protected by their guardians. Children exposed to the best possible physical and social environment from an early age have a better chance of growing up healthy and happy. Adverse early childhood experiences are significantly associated with poor health outcomes, lower educational achievement, economic dependence, heightened risks of violence and criminal behavior, as well as substance abuse and depression [13]. Moreover, these can increase the burden and costs to society, including the health system [13]. Because of the implications of security neglect for areas such as child health and public health, nurses must conceptualize and measure security neglect when counselling children, especially vulnerable children.
While high-quality, evidence-based assessments are fundamental to good practice and crucial for measuring security neglect, few validated tools currently exist specifically for this purpose [14]. A global systematic review conducted by the UK’s National Institute for Health and Care Excellence (NICE) of guidance on child abuse and neglect found no high-quality evidence to demonstrate the predictive validity of existing assessment tools for identifying neglect [15]. A study found that only the Child Neglect Index (CNI) and a modified version of the Maltreatment Classification System (MMCS) met the inclusion criteria after a systematic search for child neglect measurement tools [9]. The CNI was found to be short and easy to use, but did not cover all situations. The MMCS was also noted to have flaws, and some researchers felt that it was time-consuming and difficult to administer practically, and not worth testing [9].
Chinese scholars have created several tools to assess child neglect. The Childhood Trauma Questionnaire (CTQ), developed by Bernstein and Fink [16] in 1998, is one of the most recognized instruments in the world for measuring childhood maltreatment. In 2004, Chinese scholars revised the Chinese version of the CTQ to measure child abuse and neglect in China, including emotional neglect and physical neglect [17]. Although the Chinese version of the CTQ showed good reliability and validity [18], it only has 10 items to assess neglect, which may not be able to describe the complete picture of child security neglect. Yang [6] developed the Chinese Cultural Context-Based Child Neglect Scale (CNS), which consists of four subscales: security neglect, physical neglect, communication neglect, and emotional neglect. Security neglect has been defined as ignoring safety hazards in a child’s development and living environment. The CNS has been used to evaluate child neglect in several Chinese studies and has good reliability and validity [19]. The CNS has a total of 38 items and is used to assess neglect experienced by children. The full version of the CNS is time-consuming to examine. The Security Neglect subscale can help caregivers and researchers closely monitor and quickly track child security neglect. Researchers have also found a two-factor structure or dimensionality characteristic of the CNS Security Neglect Subscale [6]. However, the psychometric properties of the CNS have not been validated for use in a group of vulnerable children. Some items in the original scale must be revised to accommodate vulnerable children. In addition, the reliability and validity of the Secure Neglect Subscale when administered alone have not been examined.
Therefore, this study aimed to test the validity and reliability of the CNS Security Neglect Subscale among vulnerable children. The results will provide evidence for future research to measure and understand the status and future development of child security neglect among vulnerable children.

Methods
1. Study design
This study examined the validity and reliability of the Child Security Neglect Subscale in the psychometric measurement to determine whether the scale can be used in research with vulnerable children.

2. Setting and sample
The data of this study were collected from July to October 2024. There are five cooperating counties in Shandong Province, China, for the Vulnerable Child Assessment Programme from which we randomly chose, by cluster sampling, a particular county. This study surveyed all vulnerable children registered with the government in this county. We collected survey responses that included 253 vulnerable children.
Inclusion criteria for all participants were (1) age 5–18 years; (2) normal cognitive development and ability to understand Chinese; and (3) consent to participate in the study. Following screening, 11 ineligible participants were excluded (six did not complete the survey, and five had intellectual disabilities that prevented them from answering the questionnaire). The group that withdrew from the study was not significantly different from the current study sample in terms of age and gender. Ultimately, data from a total of 242 participants were included in the statistical analyses. Evidence from cognitive science indicates that children can fulfil the requirements for answering questionnaires [20]. At the age of 5, children are already able to describe internal mental states, including perceptual, emotional, cognitive, and physiological states [21]. This critical stage is the ideal time for early intervention services to prevent subsequent developmental problems. Therefore, the criteria for sample inclusion in this study were set at 5–18 years of age. If any participant was too young to fully understand the questions, the interviewers would proactively interpret the questions for them. According to the recommendations by Costello and Osborne [22] for determining sample size for confirmatory factor analysis, the item ratio of a 20:1 sample has higher accuracy, and our sample size met this criterion.

3. Instruments
The CNS is a retrospective self-report scale to evaluate neglect of children. It includes emotional neglect, security neglect, physical neglect, and communication neglect. Security neglect is defined as the neglect of safety hazards in the environment in which a child is growing up and living, thereby placing the child at risk of health and life hazards. It is scored on a 4-point Likert scale (from ‘1=none’ to ‘4=always’), with higher scores indicating more severe neglect. In the original study, the scale had an overall Cronbach’s α coefficient of .85, a split-half coefficient of .81, and a retest coefficient of .89. In previous studies, the CNS had good reliability and validity in research samples among Chinese children [6].
The Security Neglect Subscale, which is the focus of this study, was analyzed to assess the presence of some safety hazards in the child’s growing environment due to the guardian’s negligence, which may lead to a risky situation for the child. There were nine items containing two factors (e.g., Parents told me to be careful when crossing the street; Parents told me how to do when I am in danger locked me up alone in the house; ignored by my parents when telling them that my peers were bullying me). Some of the items were revised to accommodate groups of vulnerable children (by replacing “parents” with “guardians” in items 1, 2, 3, 4, 6, and 8). Items 1, 2, 3, 4, and 6 are reverse scored.

4. Data collection
Firstly, the researcher contacted the local government and established a cooperative relationship. After fully explaining the purpose of the study, the questionnaire was submitted to the local government, and a trial survey was conducted. Thirty vulnerable children were randomly selected as a sample, and the researcher further revised and improved the questionnaire after analysis, according to which a specific implementation plan was formulated. It then entered the formal survey phase. Data were collected through face-to-face interviews. Before the interviewers collected the data, the researcher trained them in uniformity and standard instructions during the interview process, controlling the interview time and data checking and entry after the information collection was completed.

5. Data analysis
IBM SPSS ver. 28.0 and IBM SPSS AMOS ver. 28.0 statistical software (IBM Corp.) were used to analyze the data. Firstly, item analyses were performed. Normality was evaluated using skewness and kurtosis coefficients, with absolute values below 3 for skewness and below 10 for kurtosis serving as the criteria for all variables [23]. Item contribution was assessed by analyzing the item-total correlation (≥.30) [24].
Confirmatory factor analysis (CFA) assessed the scale’s construct validity. Kaiser-Meyer-Olkin (KMO) and Bartlett’s test were used to assess the suitability of the data for factor analysis [23]. CFA is suitable for applying instruments with a defined factor structure based on theoretical foundations to examine new populations. As recommended by Hu and Bentler [25], CFA uses normed chi-square (χ2/degrees of freedom [df]), comparative fit index (CFI), Tucker-Lewis index (TLI), and root mean square error of approximation (RMSEA) to assess model fit. Acceptable fit was indicated by χ2/df ≤3.0, RMSEA ≤.08, GFI ≥.9, NFI ≥.9, CFI ≥.9, and TLI ≥.9 [26].
The items’ convergent validity was assessed using average variance extracted (AVE) and composite reliability (CR). The criteria for satisfactory convergent validity were set at AVE ≥.50 and CR ≥.70 [27]. Item discriminant validity was determined by comparing the AVE values to the squared values of the correlation coefficients for each subdomain of the Security Neglect Subscale [28].
Cronbach’s α coefficient assessed the tool’s internal consistency reliability, with coefficients >.70 considered sufficient [29]. In this study, p<.05 indicates statistical significance.

6. Ethical considerations
This study has been authorized by the original developers of the CNS tool. Ethical approval for this study was granted by the Institutional Review Board at Shandong Women’s University (approval no., sdwu-20240506-01). This study obtained cooperation with the local government through which the survey was conducted, and the final data was obtained. The researcher submitted the questionnaire to the government staff before data collection. After reviewing the questionnaire and receiving approval from the researcher’s organization and the government where the survey was conducted, the questionnaire and procedures of this study were safe for the participants.


Results
1. Participants’ characteristics
The sample consisted of 242 vulnerable children with a mean age of 12.5 years (standard deviation=3.24). Of these participants, 143 (54.6%) were boys and 119 (45.4%) were girls. Regarding educational level, the majority of participants, 46.8%, were enrolled in primary school and below, followed by junior high school (32.4%) and senior high school (17.6%). Among the vulnerable children, 34 (13.0%) were from intact families, 124 (47.3%) were from single-parent families, and 51 (19.5%) were orphans (Table 1).
Table 1. Descriptive characteristics of participants (N=242)
	Characteristic	Category	N (%) or M±SD
	Gender	Women	108 (44.6)
		Men	134 (55.4)
	Age (yr)		12.5±3.24
		5–12	113 (46.7)
		13–18	129 (53.3)
	Education	Primary school or less	104 (46.8)
		Junior school	80 (33.1)
		High school	45 (18.6)
		Dropout	2 (0.8)
	Family type	Complete family	30 (12.4)
		Orphan	49 (20.2)
		Single-parent family	114 (47.1)
		Step-family	3 (1.2)
		Others	36 (14.9)


SD, standard deviation.



2. Item analysis
The skewness of the items ranged from –2.87 to –1.42, and the kurtosis ranged from 1.23 to 9.30. The absolute value of the skewness was less than 3, the absolute value of the kurtosis was less than 10, and the items met normality. The corrected item-total correlation coefficients ranged from .41 to .74, so no items were deleted (Table 2).
Table 2. Item-analysis
	Item	M±SD	Corrected item-total correlation
	1. Guardians gave me some information about safety.	3.53±0.70	0.71
	2. Guardians told me to be careful about water, electricity, and fire.	3.55±0.69	0.74
	3. Guardians told me to be careful when crossing the street.	3.53±0.73	0.74
	4. Guardians told me what to do when I’m in danger.	3.61±0.65	0.71
	5. Nobody is at home to take care of me or to protect me.	3.74±0.67	0.43
	6. Guardians warned me not to play with matches, lighters, knives, or sharp things.	3.77±0.58	0.48
	7. Guardians locked me in the house alone.	3.67±0.64	0.70
	8.Guardians ignored me when told I was being bullied by my peers.	3.75±0.70	0.51
	9.When I was a child, I was often left alone by myself.	3.74±0.63	0.41


SD, standard deviation.



3. Validity
1) Construct validity
The KMO was .85, and Bartlett’s sphericity test was significant (χ²=1,330.02, p<.001), indicating suitability for factor analysis. The CFA model of the measurements was fitted to the data (Table 3). The Security Neglect Subscale is composed of nine items in two dimensions. The results of the CFA were as follows: χ2/df=3.42, NFI=.93, TLI=.93, CFI=.95, and RMSEA=.10. However, among the model fit indices, the RMSEA values were not met. To improve the model fit, this study confirmed the error term’s modification index and set the covariance between items 1 and 2, 2 and 3. As a result, the CFA model fitted the data very well: χ2/df=2.48, NFI=.96, TLI=.96, CFI=.97, and RMSEA=.08.
Table 3. Results of model fit tests for different models
	Model	MI	χ²/df	RMSEA	IFI	TLI	CFI
	Original model		3.42	0.10	0.95	0.93	0.95
	Error covariance model for items 1 and 2	11.22	2.73	0.08	0.97	0.95	0.97
	Error covariance model for items 2 and 3	10.51	2.48	0.08	0.97	0.96	0.97


CFI, comparative fit index; IFI, incremental fit index; MI, modification index; RMSEA, root mean square error of approximation; SRMR, standardized root mean squared residual; TLI, Tucker-Lewis index.



2) Convergent validity
This study assessed the convergent validity of items in the Security Neglect Subscale (Table 4). The standardized factor loadings of the modified model ranged from .60 to .91. Additionally, the AVE values for each dimension were .73 and .48, respectively, and the CR values were .79 and .93, respectively. The AVE value for the security neglect dimension was slightly less than .5. Although the AVE for the security neglect dimension fell marginally below the conventional threshold of .50, a more conservative assessment of the scale’s internal structure supported the adequacy of convergent validity when CR exceeded .60 [30].
Table 4. Convergent validity test
	Domain	Estimate	SE	p	CR	AVE	Cronbach α	Inter-subscale correlation
	Factor 1				0.93	0.73	0.93	0.39
	 1	0.87						
	 2	0.88	0.05	<.001				
	 3	0.91	0.06	<.001				
	 4	0.82	0.05	<.001				
	 7	0.78	0.06	<.001				
	Factor 2				0.79	0.48	0.78	
	 5	0.68						
	 6	0.75	0.11	<.001				
	 8	0.60	0.12	<.001				
	 9	0.74	0.11	<.001				
	Total						0.87	


AVE, average variance extracted; CR, composite reliability; SE, standard error.


When the two factors’ AVE values were compared to the squared correlation coefficients (r²=0.154), the AVE values were greater. These findings provide evidence that the subscales have good discriminant validity.

3) Reliability
Internal consistency reliability was verified by calculating Cronbach’s α coefficient. The Cronbach’s α coefficient for the nine items of the Security Neglect Subscale was .87, and for the two factors, it was .78 and .93, respectively.



Discussion
This study validated the validity and reliability of the CNS Security Neglect Subscale in vulnerable children. The original scale was revised to accommodate vulnerable children. The psychometric properties were assessed in 242 children aged 5–18. The results showed that the 9-item CNS Security Neglect Subscale had good validity and reliability in assessing the security neglect status of vulnerable children in China. The use of this instrument may contribute to a full understanding of vulnerable child security neglect, leading to positive outcomes for children's subsequent development. The CNS Security Neglect subscale demonstrates significant advantages over existing measurement tools. Through self-reports from a child’s perspective, groups of vulnerable children experiencing security neglect are quickly identified using concise question items. This facilitates timely intervention or referral for services.
In this study, the wording was carefully considered to ensure the appropriateness of the tool in order to accommodate the vulnerable child population. For example, the key consideration was that a significant proportion of vulnerable children have incomplete family structures, so we changed the subject of neglect in the original scale from parents to guardians. The CFA was used in this study to confirm the structural validity of the Security Neglect Subscale. The two-factor structure remained stable in the group of vulnerable children, and the fit was fundamentally satisfactory. The present study model fit was improved by allowing correlated measurement errors. This strategy has been used in many studies [31,32]. Model fit indices are reported both prior to and following correlated error incorporation to clarify inter-model differences. The factor loadings for all items in this study ranged between .60 and .91. These findings are consistent with the original study of this tool [6].
AVE and CR were additionally examined to verify items’ accurate and consistent representation of their target constructs. While security neglect’s AVE fell marginally below the recommended threshold, satisfactory CR values confirmed adequate convergent validity for its items. Discriminant validity was also tested through CFA methods and supported in the current study.
The internal consistency of the Security Neglect Subscale was assessed using the Cronbach’s α coefficient. The subscale and both factors in the current study showed good internal consistency (Cronbach’s α coefficients of .78 and .93). Item-total correlations were also calculated to determine the relationship between items and scale scores. It is recommended that item-total correlations for items should be above .2 [33]. In the present study, item-total correlations ranged between .41 and .74, which indicates sufficient internal consistency of the scale.
Although hidden, child neglect is closely linked to children’s functional development [3]. This study clarifies whether vulnerable children are neglected and to what extent during interventions. Such insights help monitor guardianship status and guide efforts to improve guardians’ safety literacy [34], reducing unintentional injuries [35] and unlawful abuse [35,37]. Nurses, as the largest healthcare professional group within the field of child and family care, offer fresh perspectives for advancing public health solutions to child neglect [38]. Universal screening through comprehensive health services (i.e., screening all families at primary healthcare facilities) can eliminate the stigma associated with selective screening [39], reduce the likelihood of overlooking high-risk families, and facilitate early identification of patient needs using concise psychosocial tools. When risks or adverse effects are identified, it is crucial to take decisive action to protect children. This may involve follow-up when situations are ambiguous and collaborating with other professionals, such as social workers, when additional family support is deemed necessary. If vulnerable children reach a critical level of harm, nurses may report cases of neglect to child protection services. Nurses play a pivotal role in public health responses, and this study provides healthcare practitioners with a concise screening tool to support their professional practice.
There are some limitations to this study. Firstly, this study did not validate the retest reliability of the tool. We could not find participants again because the data came from a collaboration with the government to collect data. Future studies should validate the instrument's consistency by assessing its retest reliability. Second, this study was conducted in a county in Shandong Province, China. However, there is a great deal of variation between regions in China and a large population. Whether the findings of this study can be generalized to vulnerable children in other regions needs to be validated in future studies. Third, the final model incorporated correlated error terms. Future studies should streamline items with content redundancy.

Conclusion
The present study confirms that the CNS Security Neglect Subscale is a valid and reliable instrument for assessing the security neglect status of vulnerable children. Our findings confirm two factors in the CNS Security Neglect Subscale. Researchers can adopt intervention strategies according to the level of security neglect. In the future, it is necessary to validate the reliability and validity of the Security Neglect Subscale with larger sample sizes and to broaden our understanding of the impact of security neglect on vulnerable child health outcomes.
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