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Background: The Beck Anxiety Inventory (BAI) is a common tool for screening anxiety symptoms. In Malaysia, the Malay-version 21-item BAI has been previously validated in the Malaysian adult population. However, information regarding its reliability and validity among adolescents below 18 years old is still lacking. The objective of this study is to investigate the psychometric properties of the Malay-version BAI in this population.

Methods: The Malay versions of the BAI and the Depression, Anxiety, and Stress Scale (DASS) were administered among a sample of lower secondary school students (n = 329, age range: 13–14 years) in Selangor, Malaysia. Cronbach's alpha value for the internal consistency of the Malay-version BAI was determined. The correlation coefficient between the BAI score and DASS anxiety subscale score was calculated to examine convergent validity. The factor structure of the Malay-version BAI was identified by exploratory factor analysis (EFA) using principal axis factoring.

Results: The study included 329 respondents, who were predominantly female (58.7%) and Malay (79.9%). The mean Malay-version BAI score was 14.46 (SD = 12.39). The Malay-version BAI showed a high level of internal consistency (Cronbach's alpha = 0.948) and convergent validity with the DASS anxiety subscale score (r = 0.80, p < 0.001). The EFA suggested a one-factor solution, with the factor loading of all items on the single factor ranging between 0.48 and 0.81.

Conclusion: The Malay-version BAI demonstrated good psychometric properties. It can be a valid and reliable screening instrument for anxiety among Malaysian adolescents.
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Introduction

Anxiety disorders are among the most common mental health issues in the adolescent population. Surveys showed many adolescents experienced anxiety and required treatment for anxiety disorder (1). According to the World Mental Health Surveys, only 41.3% of the global population meeting the criteria for an anxiety disorder thought they needed care (2). Anxiety disorders among adolescents also cause an increased risk for suicidal behavior (3). In a study by Windarwati et al. (4) among 869 high school adolescents, 72.7% of teens experienced anxiety in the mild to very severe categories. The study also showed a significant relationship between suicidal ideation with anxiety in adolescents. The Malaysian National Health and Morbidity Survey (NHMS) (5) reveals that the mental health condition of adolescents is increasingly worrisome, with many teenagers aged 13 to 17 years old found to be suffering from mental health problems. One in five people experienced depression (18.3%), two in five people suffered from anxiety symptoms (39.7%), and about one-tenth experienced stress (9.6%). There was also an increasing trend for the prevalence of suicidal ideation to 10% compared to 7.9% in 2012.

In Malaysia, a study that looked at the trends of mental health problems among children and adolescents based on three population-based surveys by Ahmad et al. (6) found that the prevalence of mental health problems among children and adolescents aged 5 through 15 years showed an increasing trend from 19.4% in 2006 and 20% in 2011. Studies were also conducted among young adolescents aged 13 to 17 whereby at this stage they experienced physical and/or emotional changes, and depression was one of the most common mental health problems that could occur among them.

Adolescents with anxiety problems experience considerable impact on their learning such as loss of interest in learning and personality changes such as lethargy, low self-confidence or lack of self-esteem. According to Nguyen et al. (7), 19.4% of students in secondary school with low self-esteem were detected at a prevalence of related to anxiety, depression, educational stress, and suicidal ideation. Hamid et al. (8) reported a moderate level of depression, anxiety, and stress level for a total of 270 teenage students. The authors suggested that those who suffered from depression, anxiety, and stress problems to be given clinical attention and mitigated before becoming worse among students.

According to Hein et al. (9) the most utilized method for evaluating the presence of anxiety is by self-reporting questionnaires. This method is easy to administer because respondents would only have to answer a list of related questions found in the inventory provided. Among the questionnaires to measure anxiety is Beck's Anxiety Inventory (BAI). BAI, created by Aaron T. Beck and colleagues, is a self-report inventory consisting of 21 items that measure the severity of anxiety among adults and adolescents. Since items in BAI describe emotional, physiological, and cognitive symptoms of anxiety but not depression, it can discriminate anxiety from depression. Even though the instrument was initially applied in the age range of 17–80 years old, it has also been used in peer-reviewed studies with younger adolescents aged 12 and older (10).

Two early studies examined the use of the BAI among adolescents. The study by Kumar et al. (11) in an adolescent psychiatric inpatient sample (aged 12–17 years) in Philadelphia, United States found that the BAI displayed a high level of internal consistency (Cronbach's alpha = 0.91). In another study by Steer et al. (12) among 105 outpatients aged between 13 and 17 years at the same center, the BAI again demonstrated excellent internal consistency, with a Cronbach's alpha value of 0.92. In a separate study among adolescent inpatients, the BAI also displayed high internal consistency (Cronbach's alpha = 0.94) and convergent validity with the Revised Children's Manifest Anxiety Scale (13).

Various factor structures of BAI have been found. Beck et al. (14) and Hewitt and Norton (15) supported similar two-factor models corresponding to cognitive and somatic dimensions of anxiety. These factors showed good internal consistency and test-retest reliability. Subsequently, Beck and Steer (16) identified four factors in the BAI reflecting subjective, neurophysiological, autonomic, and panic components of anxiety. Borden et al. (17) preferred a five-factor solution consisting of subjective fear, somatic nervousness, neurophysiological, muscular/motoric, and respiration. Specifically, for adolescent populations, both Kumar et al. (11) and Steer et al. (12) favored a two-factor solution, representing subjective and somatic symptoms of anxiety, respectively.

Mukhtar and Zulkefly (18) investigated the factor structure, reliability, and validity of the Malay-version BAI among Malaysian adults with a large sample of study participants (n = 1,090) with an age range of 18 years to 63 years. In their exploratory factor analysis, they found a three-factor solution (subjective anxiety, autonomic, and neurophysiology) for the BAI, which accounted for 48.01% of the total variance. The BAI also demonstrated good internal consistency (Cronbach alpha coefficient = 0.91).

Previous studies have demonstrated the original BAI as a reliable and valid screening instrument for anxiety symptoms across different demographic sections, including among adolescents. It has been successfully translated into the Malay version, which has also shown good psychometric properties. However, the validity and reliability of the Malay version BAI have yet to be examined among Malaysian adolescents. Furthermore, the BAI has displayed various factor structures in different populations. Therefore, in this study, we aimed to examine the psychometric properties of the Malay version of BAI (Malay-BAI) among adolescents in Malaysia.



Methods


Study design

This study was a part of a larger research project that aimed to explore the role of social-emotional learning in improving mental wellbeing among Malaysian adolescents. The current study was conducted to support the development and validation of the learning module. It was a cross-sectional survey of lower secondary school students. Four schools were selected in the state of Selangor, Malaysia. Convenience sampling was carried out to select the schools and recruited the participants in this study.



Participants

The inclusion criteria were as follows: (1) first-year and second-year secondary school students aged 13 and 14 years old; (2) students of government day schools; (3) provided informed consent; (4) able to comprehend the Malay language questionnaires. Students who underwent psychiatric/ psychological treatment were excluded from this study. This was ascertained by a simple screening question i.e. “Have you received psychiatric/ psychological treatment in the past?” in the demographic section of the questionnaire with 2 options, “Yes” or “No.” Using a subject-to-item ratio of 1:10 (19, 20), the minimum sample size required for the validation of the Malay version BAI was 210.



Instruments

The questionnaire used in this study contained three sections: demographic data, the Malay-BAI, and the Malay version Depression, Anxiety, and Stress Scale (Malay-DASS). The questionnaire was administered in the Malay language as Malay is the national language of Malaysia. Therefore, all students in Malaysian public secondary schools, including those from minority ethnic groups such as Chinese and Indians, possess basic proficiency in the language, which allowed the universal application of the Malay-language questionnaire in this study. Nevertheless, in a multi-ethnic country like Malaysia, methods of socio-culture adaptation should be considered particularly in adapting health status measures like BAI as highlighted by Beaton et al. (21).


Demographic data

Participants filled up a demographic data sheet that covered information on the personal background of participants (age, gender, race, and year of study) and their parents (parent occupation, parent academic achievement, total parental income, and marital status).



Malay-version beck anxiety inventory

The measure contains 21 items on anxiety symptoms. The symptoms were rated on a four-point scale. Scores range from 0 to 63. A total score of 0 to 7 is considered minimal anxiety in range, 8–15 is mild anxiety, 16–25 is moderate anxiety, and 26–63 is severe anxiety (22, 23). Mukhtar and Zulkefly (18) first validated the Malay-version BAI for the Malaysian adult population using back-translating procedures by a team of content and linguistic experts whereby in the process, any word ambiguity and colloquial differences were resolved for the overall suitability.



Malay version of the depression anxiety stress scale

The instrument contains 21 items with three self-report scales designed to measure the emotional states of depression, anxiety, and stress. It was validated in the Malaysian population with Cronbach's alpha coefficients of 0.75 (depression), 0.74 (anxiety), and 0.79 (stress) by (24). The scale ranges from “did not apply to me at all” (0) to “applied to me very much, or most of the time” (3). Subjects responded to the items and the sub-score of the anxiety component was used to compare with the BAI. The summed score of the DASS anxiety sub-scale (items 2, 4, 7, 9, 15, 19, 20) was used in this study.




Study procedure

After obtaining informed consent from the parents of study participants, the researchers received the contact information of the students from the school counselors from each school involved in this survey. The researchers then distributed the link to the online survey form containing the demographic data section, Malay-BAI, and Malay-DASS to the participants via email and text messages. Data collection was performed through live video conferencing in five sessions to assist participants in answering the questionnaires. Data collection lasted from August until October 2021 during the pandemic COVID-19. It took approximately 30 to 45 min in total to complete the data collection process. This duration included time to brief the participants about the study procedure, explain how to answer the questions, and wait for the participants to submit the questionnaire. The actual time needed by the participants to answer the questionnaire was approximately 10 to 20 min.



Ethics approval

Ethics approval was obtained from the Research Ethics Committee of The National University of Malaysia (Approval No.: UKM PPI/111/8/JEP-2021-182).



Statistical analysis

In this study, the Statistical Package for the Social Sciences (IBM-SPSS®) version 26.0 software was used for data analyses. Data were checked for completeness. The normality of continuous data was checked using the Kolmogorov-Smirnov test. Descriptive statistics were generated for the sociodemographic variables and the scores of the Malay-BAI and the Malay-DASS anxiety subscales, using numbers and percentages for categorical variables, and medians and interquartile ranges for the non-normally distributed continuous variables. Cronbach's alpha was calculated for the internal consistency of the Malay-version BAI. Spearman's correlation coefficient between the BAI score and the DASS anxiety subscale score was calculated to examine convergent validity. The factor structure of the Malay-version BAI was identified by exploratory factor analysis (EFA) using principal axis factoring. All 21 items of the BAI were subjected to the analysis. The Kaiser-Meyer-Olkin (KMO) test was used to verify sampling adequacy for the analysis, while Bartlett's test was used to check the suitability of the correlation structure for factor analysis. A parallel analysis was conducted to determine the number of factors to retain, using an online parallel analysis engine to generate random eigenvalues (25).




Results


Descriptive statistics

A total of 329 participants responded to this study. Demographic characteristics are shown in Table 1. The age was between 13 years old (48.3%) and 14 years old (51.7%); 58.7% (n = 193) were female and 41.3% (n = 136) were male. Malays formed the majority (61.7%). The median score for the Malay-BAI was 11.0 (IQR = 16.5), while the median score for the Malay-DASS anxiety sub-score was 5.0 (IQR = 6.5).


TABLE 1 Socio-demographic of 329 respondents.
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Internal consistency and convergent validity

The 21-item Malay-BAI displayed excellent internal consistency with a calculated Cronbach's alpha value of 0.95. The Spearmen's correlation coefficient between the Malay-DASS anxiety subscale and Malay-BAI indicated a strong positive correlation (Spearman's Rho = 0.80) between the two measures, which was statistically significant (p < 0.001). This statistically significant strong relationship between the Malay-BAI score and the Malay-DASS anxiety subscale score demonstrated convergent validity between these two measurements of the same construct, namely anxiety symptoms among the study participants. Meanwhile, the Malay-BAI score also displayed a significant correlation with both the Malay-DASS depression subscale (Spearman's Rho = 0.72, p < 0.001) and stress subscale (Spearman's Rho = 0.75, p < 0.001), but with slightly lower values for the correlation coefficients.



Exploratory factor analysis

The results of the KMO measure of sampling adequacy (=0.959) and Bartlett's Test of Sphericity (p < 0.001) indicated that the data was suitable for factorial analysis (26). Inspection of the correlation matrix revealed no evidence of multicollinearity as none of the bivariate correlation coefficients were > 0.80 (27). Furthermore, all items had a measure of sampling adequacy of above 0.80, which provided a good indication that the items were appropriate for inclusion in the factor analysis (26). Using the parallel analysis approach, the eigenvalues computed from the data were compared against randomly generated eigenvalues. In the comparison, only the first eigenvalue based on the original data (10.546) was greater than the random eigenvalue (1.478), while the second eigenvalue (1.334) was already smaller than the next random eigenvalue (1.391). Thus, the number of eigenvalues was one (28). This suggested a one-factor solution to the Malay-BAI. Since there was only a single factor, no rotation was performed. As shown in Table 2, the factor loadings of all BAI items on the single factor ranged from the lowest of 0.48 (Item 19, “Faint / lightheaded”) to the highest of 0.81 (Item 11, “Nervous”). Meanwhile, the range of value for communality was between 0.36 (Item 16, “Fear of dying”) and 0.72 (Item 3, “Wobbliness in legs” and Item 5, “Fear of worst happening”).


TABLE 2 Factor loading and communality for the single-factor solution for the 21-item BAI (N = 329).
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Discussion

The purpose of this study was to investigate the psychometric properties of the Malay version of the BAI among Malaysian adolescent students. In this study sample, the Malay-BAI has demonstrated excellent internal consistency with a Cronbach's of 0.95 and displayed good convergent validity with the anxiety subscale of the Malay-DASS. The EFA suggested a single-factor structure for the Malay-BAI.

The median score for the Malay-BAI in this study was 11.0 (IQR = 16.5). In a study by Osman et al. (10) in an adolescent inpatient sample, the mean BAI score was 15.5 (SD = 12.7). This was comparable to the mean BAI score (15.7, SD = 14.8) reported by Jolly et al. (13) in another study among adolescent inpatients. Similarly, the mean BAI score in an outpatient adolescent study was 16.0 (SD = 12.6) (12). The average BAI score in the current study was lower likely due to the community sample involved in contrast to the clinical samples in the cited studies. When compared with the finding from the validation study of the Persian version of the BAI among adolescents (mean = 8.0, SD = 6.9), our sample indicated a higher average level of anxiety (29). Unfortunately, the average BAI score for Malaysian adults in the community is unavailable for comparison, as the only known study utilizing the Malay-BAI (18) did not report the value.

Concurring with previous research on the use of the BAI among adolescents, our study found that the BAI displayed excellent internal consistency when administered to Malaysian adolescents. The Cronbach alpha value (0.95) in the current study was better than the earlier validation of the Malay-BAI among adults (0.91) (18). Moreover, the Malay-BAI has shown very good convergent validity with the anxiety subscale of the Malay-version DASS scale, an instrument that has been validated in adolescents (30). These findings suggest that the Malay translation of the BAI, which was originally intended for use among adult respondents, can be reliably administered to younger adolescents. There was no indication that the language and content of the instrument were hard for the study participants to comprehend and respond to appropriately.

The single-factor model of the BAI identified in this study is different from most of the factor structures of the BAI found in the existing literature. Various two-factor, four-factor, and five-factor models have been reported (11, 12, 14–17). The Malaysian adult study on the Malay-BAI proposed a 3-factor structure (subjective anxiety, autonomic, and neurophysiology factors) (18). The study by Osman et al. (10) among adolescent inpatients initially identified a four-factor solution. Nevertheless, their final analysis supported a single-factor structure, similar to the current study. The different factor models of the BAI could probably be explained by the heterogeneity of the study population, differences in culture and language between Malaysia and western countries, and different understanding of anxiety symptoms between adults and adolescents. Even so, the unidimensional model of the Malay-BAI in this study does support its use as a measure of anxiety as a unitary construct among adolescents.

There were several limitations to this study. Since no diagnostic interview for clinical anxiety disorders was included, no reference standard could be used to determine the concurrent validity, sensitivity, and specificity of the Malay-BAI. Likewise, the cut-off score for clinical anxiety using the Malay-BAI could not be decided in this sample by building a ROC curve. As this study included non-Malay participants to be representative of Malaysia's diverse cultures, another possible study limitation was the lack of cross-cultural adaptation. Subtle cultural differences might necessitate further adaptations before the Malay-BAI is administered to individuals of different ethnic backgrounds despite the common understanding of the Malay language, to ensure content validity across cultures. This could be considered in future research. The generalizability of the study findings to entire Malaysia might also be limited by the convenience sampling method and sampling in the highly urbanized Selangor state alone. Nonetheless, the demographic profile of our study sample contained a good mix of both genders and the main ethnic groups in the country, thus allowing wider application of the study results to the Malaysian adolescent population to some extent. Despite these limitations, to the authors' knowledge, the present study is the first to investigate the psychometric properties of the Malay-BAI in the range age below 18 years. Future research should strive to further address the need for valid and reliable identification of Malaysian adolescents with anxiety, including but not limited to a confirmatory factor analysis to further verify the factor structure of the Malay-BAI.



Conclusion

The Malay version of BAI has demonstrated excellent internal consistency and convergent validity when employed among Malaysian adolescents. It also appeared to measure anxiety as a single dimension in this sample. Findings from this study suggest that the Malay-version BAI can be a suitable instrument to screen for anxiety in this population.
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