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Abstract
Objective The Macquarie Anxiety Behavioural Scale (MABS) is a newly developed scale to assess anxiety in children 
and teenagers. The present study aimed to evaluate the reliability and validity of the Chinese version of the MABS, as 
well as the measurement invariance across different age groups in a preschool-aged sample.

Methods A total of 1007 parents with children aged 3–6 years participated in the study. Internal consistency was 
assessed by calculating Cronbach’s alpha, McDonald’s omega and average inter-item correlation values. Confirmatory 
factor analysis (CFA) was conducted to examine the five-factor model. Multi-group CFA was conducted to test the 
measurement equivalence across different age groups (3- and 4-year-olds and 5- and 6-year-olds). Convergent, 
divergent, and criterion-related validity were assessed with Pearson correlation coefficients.

Results Internal consistency for the MABS total score was good and that of the subscales was acceptable. The 
CFA results showed that the five-factor structure of the MABS was supported in preschoolers (e.g., CFI = 0.929, 
TLI = 0.914, RMSEA = 0.050). In addition, scalar invariance of the MABS was supported across different age groups (e.g., 
ΔCFI = − 0.003, ΔTLI = 0, ΔRMSEA = 0). Furthermore, the MABS showed good convergent and divergent validity as well 
as criterion-related validity.

Conclusion The Chinese version of the MABS demonstrated satisfactory psychometric properties and appeared to 
be a valid and reliable instrument for measuring anxiety in preschool children.
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Introduction
Anxiety is a common emotional experience in chil-
dren and adolescents [1], whereas those who are often 
in a state of excessive anxiety would be at higher risk of 
developing anxiety disorders. Although most research 
on anxiety in children and adolescents has focused on 
older children or adolescents, in recent years there has 
been a growing interest in the study of anxiety in pre-
school children [2]. Studies have found anxiety disorders 
are one of the most common mental health problems in 
pre-schoolers [3] and the prevalence of anxiety disorders 
in preschool children ranges from approximately 9.4% to 
even 22.2% [2–5]. Preschool children with anxiety dis-
orders show considerable impairments [3]. Compared 
to preschoolers without anxiety disorders, those with 
anxiety disorders may have disrupted daily functioning 
[6] and thus are more likely to show lower positive affect 
and higher temperamental behavior inhibition [2, 7]. In 
addition, studies have found that anxiety problems in 
children tend to become chronic if the symptomatology 
starts early [8] and may have long-term adverse effects 
on adjustment [9, 10]. If not intervened, the presence of 
anxiety disorders in childhood may predict poor social 
skills, peer rejection, a lower sense of personal control 
[6], and poor academic performance later [11]. Even 
worse it may increase an individual’s risk of developing 
anxiety disorders [12–15] as well as various other psychi-
atric disorders, such as depression and conduct disorder 
later in life [1, 2, 15–18]. The impact of anxiety on young 
children is extensive; therefore, early detection and inter-
vention of anxiety symptoms in preschool children are 
important and can provide window for shaping healthy 
social, emotional, and cognitive functioning through the 
lifespan [19].

Due to preschool children do not have the ability to 
self-report, obtaining information about young children’s 
anxiety symptoms by administrating parent-report rating 
scales is a relatively common method used in research. 
This is not only a time- and cost-effective method, but 
also can be helpful in the detection (i.e., screening) of 
young anxious children [20]. As far as we know, only 
the Preschool Anxiety Scale (PAS) [21] and the revised 
version of the Preschool Anxiety Scale [22] have been 
developed specifically to measure anxiety symptoms in 
preschool children and have been widely used [23–27]. 
Yet, both scales were developed based on the classifica-
tion of the fourth edition of the Diagnostic and Statisti-
cal Manual of Mental Disorders (DSM-IV) [28] and one 
of their limitations is that using them requires parents 
to perceive and estimate their child’s anxiety level unless 
their child clearly expresses their concerns [21, 22, 29]. 
Whereas preschool children cannot talk about their emo-
tions with great fluency and clarity sometimes, parents 
may not always be aware of the severity and frequency 

of the anxiety symptoms their child is experiencing [30]. 
Besides, studies also have shown that parents’ own emo-
tional distress can influence their perception of the level 
of their child’s anxiety level [30–32]. Therefore, the infor-
mation collected from parent-report scales (e.g., the Pre-
school Anxiety Scale) may have some bias that can reduce 
the accuracy of the measure. However, it is worth noting 
that some studies in typically developing children have 
found that when anxiety symptoms are more observable, 
a stronger parent-child agreement on the degree of anxi-
ety symptoms in children can be found [33, 34]. Thus, it 
is better to use measures with more observable items to 
assess anxiety in preschoolers.

The Macquarie Anxiety Behavioural Scale (MABS) is 
a newly developed parent-report scale that focuses on 
observable behavioral indicators of anxiety [29]. Par-
ents were only required to report the occurrence of their 
child’s anxious behaviour as mentioned in the items, 
independent of the parent’s perception of their child’s 
emotions. Therefore using the MABS to measure a child’s 
anxiety may be more valid and accurate. In addition, it 
was also designed to measure the five anxiety dimensions 
specified in the more recently published DSM-V [35], 
including generalized anxiety, panic, separation anxiety, 
social anxiety and specific phobia. The original version 
of the MABS was developed in Australia and ultimately 
18 items were considered suitable for assessing anxiety 
in children and adolescents, irrespective of presence or 
absence of Autism Spectrum Disorder (ASD) [29].

Despite the potential of the MABS to be a useful 
parent-report instrument for the measurement of pre-
schoolers’ anxiety, it has not been formally verified in 
preschool-aged samples, though a small number of pre-
schoolers were included in the initial study [29]. More-
over, while measurement invariance of the MABS across 
ASD and non-ASD populations was demonstrated in the 
original study, we still do not know the measurement 
invariance of the MABS across different age groups. 
Some studies have found significant differences in anxiety 
levels between younger and older preschoolers. Notably, 
some found older preschoolers had higher levels of anxi-
ety than younger preschoolers [24], while others found 
the opposite result [21, 25]. And at the same time, some 
studies did not find such an age difference [2]. Thus, mea-
surement invariance of the MABS in this aspect is impor-
tant as well. If the MABS performs inconsistently across 
different age groups, it may lead to serious problems, 
including misestimation of group differences, inaccu-
racy of study estimates, unfairness and inequity between 
samples [36–38]. Lastly, MABS has not yet been admin-
istered in the Chinese context, therefore, it is necessary 
to verify the applicability and generalizability of this scale 
for use in China.
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The aim of the current study was to examine the psy-
chometric properties of the Chinese version of the MABS 
in a sample of preschool children. For this purpose, we 
evaluated the reliability and validity of the Chinese ver-
sion of the MABS. Firstly, the internal consistency was 
evaluated. Secondly, the factor structure of the MABS 
was examined. We hypothesized the factor structure of 
the MABS would be consistent with the original scale, 
with a five-factor structure. Thirdly, the measurement 
invariance of the MABS across different age (3- and 
4-year-olds and 5- and 6-year-olds) groups were evalu-
ated. We hypothesized that the measurement (at least 
scalar) invariance of the MABS would be established 
across different age groups. Finally, we analyzed the con-
vergent and divergent validity as well as criterion-related 
validity of the MABS. We hypothesized that the MABS 
scores would correlate with scores of questionnaires that 
had either been used in previous studies measuring chil-
dren’s externalizing and internalizing symptoms [22, 23], 
or measured variables had been proved to be associated 
with children’s anxiety, such as parenting stress [39, 40]. 
Based on the above psychometric tests, we expected to 
find satisfactory reliability and validity of MABS in our 
study.

Methods
Translation procedure
Before the development of the Chinese version of the 
MABS, we contacted one of the developers of the original 

MABS by email and obtained permission for the use of 
the scale in China. The Chinese translation of the MABS 
was developed by two independent groups through a 
back-translation procedure. One group consisted of four 
masters and one PhD in psychology, the other was a psy-
chology master who passed the Test for English Majors-
Band 8 (TEM-8). The initial Chinese version of the 
MABS was translated independently by the five-person 
group, and then back-translated to English by the other 
group. Then, we compared the inconsistencies between 
the back translation version and the original English 
version. Later we revised the inappropriate content in 
repeated iterations until the version was semantically 
identical and agreed both groups. The final version of the 
Chinese MABS was obtained through back-translation 
and discussion between the two groups.

Procedure and participants
This research was approved by the committee of the 
School of Psychology, Guizhou Normal University. Par-
ticipants were recruited from six public preschools in 
the city of Guiyang, located in Guizhou Province, South-
western China. The researchers presented this study to 
the principals of six kindergartens based on personal 
contacts or collaborations in previous studies. All school 
principals agreed to participate in this study. Then teach-
ers at these kindergartens sent a document explaining 
this research and an informed consent to the parents who 
might be potential participants. Only parents who pro-
vided a signed informed consent were invited to partici-
pate in the study. In addition, participants were informed 
that their answers would remain anonymous and were 
allowed to withdraw from this study at any time. The 
inclusion criteria for participants were: Chinese resi-
dency, fluency in Chinese, and being a parent of a child. 
Participants were excluded if their child was diagnosed 
with a developmental disorder (e.g., Autistic Disorder) 
or was currently undergoing psychological or psychiat-
ric treatment. The questionnaires were finally delivered 
to 1046 parents with children aged 3–6 years old. How-
ever, 39 participants (3.7%) did not complete the survey, 
so they were excluded. The demographic characteristics 
of the sample were presented in Table 1. A total of 1007 
parents (70.01% mothers) completed the survey. Their 
mean age was 33.9 years (SD, 5.0). Only 3.38% parents 
had a primary school education or below, 43.09% had a 
secondary school education or a high school education, 
and 53.53% had a university education or above.

Measures
The Chinese version of the Macquarie Anxiety Behavioural 
Scale (MABS)
The MABS is a parent-report measure developed to 
assess anxiety in children and adolescents [29]. Following 

Table 1 Descriptive information for the present sample 
(n = 1007)
Variables Number 

(percentage)
Child age

3 years old 123 (12.21%)

4 years old 352 (34.96%)

5 years old 340 (33.76%)

6 years old 192 (19.07%)

Parent

Father 302 (29.99%)

Mother 705 (70.01%)

Educational level (mother/father)

Primary education or below 34 (3.38%)

Middle school education 254 (25.22%)

High school education 180 (17.87%)

Undergraduate Education 474 (47.07%)

Postgraduate education or above 65 (6.45%)

Occupation (mother/father)

staff of state organs or institutions 276 (27.41%)

employee of enterprises, companies or factories 219 (21.75%)

individual industrial and commercial households 95 (9.43%)

agricultural workers 56 (5.56%)

unemployees 103 (10.23%)

others 258 (25.62%)
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the recommendations of the original study [29], we trans-
lated the 18 items with good psychometrics performance 
into a Chinese version of the MABS. It consists of five 
subscales: generalized anxiety (4 items; e.g., “My child 
asked many questions about new situations”), panic (4 
items; e.g., “My child suddenly started sweating and/or 
was unable to breathe even though there was no clear 
reason”), separation anxiety (3 items; e.g., “My child was 
unable to sleep on his/her own”), social anxiety (3 items; 
e.g., “My child became distressed by or avoided reading 
aloud, speaking or participating in class or during assem-
bly”), specific anxiety (4 items; e.g., “My child avoided one 
or more of the following situations – the dark, crowds, 
heights, storms or water”). Parents were requested to 
rate each item on a five-point scale (1 = “never”, 5 = “all 
of the time”). The scores for the total scale and each sub-
scale can be calculated by summing the responses of the 
relevant items. The higher the child’s MABS scores, the 
higher their anxiety level.

The strengths and difficulties questionnaire–parent version 
(SDQ-P)
The SDQ–P is a parent-report instrument designed to 
assess general difficulties and prosocial behavior of chil-
dren [41]. It consists of 25 items grouped into five sub-
scales (prosocial behavior, behavior problems, emotional 
symptoms, hyperactivity/inattention, and peer relation-
ship problems) and is rated on a Likert-type scale rang-
ing from 0 (not true) to 2 (certainly true). Recent research 
supported merging the four subscales of the SDQ-P into 
two subscales to reflect externalizing (conduct prob-
lems and hyperactivity/inattention) and internalizing 
(emotional symptoms and peer relationship problems) 
difficulties [42, 43]. In the current sample, the internal 
consistency (α) for the internalizing and externalizing 
subscales was 0.69 and 0.64, respectively. And the SDQ-P 
was used as a reliable tool to establish convergent and 
divergent validity of the MABS.

The parenting stress index-short Form-15 item (PSI-SF-15)
The PSI-SF-15 [44] is a 15-item with a 5-point Likert-type 
(1 = “strongly disagree”, 5 = “strongly agree”) measure 
to assess parenting stress perceived by the caregivers. It 
consists of three subscales: parental distress (PD), parent-
children dysfunctional interaction (PCDI) and difficult 
child (DC). The Cronbach’s α in this study for PSI-SF-15 
was 0.90, and the Cronbach’s α for PD, PCDI, and DC 
subscales were 0.79, 0.85 and 0.82, respectively. Based on 
several previous studies reporting a relation between pre-
schoolers’ anxiety and parents’ parenting stress [39, 40], 
the PSI-SF-15 was implemented to examine the criterion-
related validity of MABS.

Data analysis
Descriptive statistics for all scales were conducted by 
Stata (version 15.1) software. In order to assess the 
internal reliability of the MABS, Cronbach’s alpha (α), 
McDonald’s omega (ω) and average inter-item correla-
tions (AIC) were estimated. Cronbach’s α < 0.60 dem-
onstrated insufficient consistency; 0.60–0.69 indicated 
marginal consistency; 0.70–0.79 indicated acceptable 
consistency; 0.80–0.89 demonstrated good consistency; 
≥ 0.90 demonstrated excellent consistency [45]. And 
according to some previous research, a minimum value 
of 0.60 for both α and ω was considered adequate [46, 
47]. AIC values should theoretically range between 0.15 
and 0.50 [48].

To confirm the original five-factor structure model of 
the MABS in this studied group, Confirmatory Factor 
Analysis (CFA) was conducted using Mplus 8.3 software 
[49]. Since some values of the skewness and kurtosis of 
the data in the current study were outside the range of -1 
to + 1 (see Table 2), we conducted a maximum Likelihood 
estimation with an adjusted chi-square (MLM), which is 
robust to non-normality [50]. The Comparative Fit Index 
(CFI), the Tucker-Lewis index (TLI) and the Root Mean 
Square Error of Approximation (RMSEA) were used to 
evaluate the degree of the model fit. Values of CFI and 
TLI greater than 0.90 indicate an acceptable fit; RMSEA 
value below 0.06 and SRMR value below 0.08 indicate a 
relatively good fit [51].

To ensure that the differences in the MABS scores 
were due to true observed individual differences in the 
measuring scale, and not to the measurement artifacts, 
a CFA-based technique was used to examine the mea-
surement invariance across different age groups [52]. We 
divided the age group into 3–4 years (younger age group) 
and 5–6 years (older age group) to measure the invariance 
in the current study, as previous studies indicated that 
children’s anxiety symptoms vary significantly between 
these groups [25, 53]. Following previous research [54–
56], several established procedures were performed to 
assess the measurement invariance of the MABS. First, 
configural invariance was evaluated to confirm the factor 
equivalence between groups. In the configural equiva-
lence analysis, all parameters of the observed variables 
were estimated freely. Next, based on the results, met-
ric invariance was then assessed to examine the equiva-
lence of factor loading across groups. In the analysis of 
metric invariance, the factor loadings were restricted to 
be equivalent for the tested groups to determine whether 
items represent the same concept across groups. Metric 
invariance was considered to exist when there was no 
difference in the fit of the metric and configural models. 
Third, scalar invariance was assessed by constraining the 
item thresholds to be equal across groups. Scalar invari-
ance was considered to exist when there was no difference 



Page 5 of 11Chen et al. BMC Psychology          (2023) 11:414 

in the fit of the scalar and metric models. Fourth, strict 
invariance was assessed to determine whether the error 
variances were equal across groups. Strict invariance 
was considered to establish when there was no differ-
ence in the fit of the strict and scalar models. Accord-
ing to previous recommendations [57, 58], ΔCFI < 0.010, 
ΔTLI < 0.010, and ΔRMSEA < 0.015 suggested a presence 
of invariance. Additionally, the independent sample t-test 
would be used to test age differences on the MABS scores 
only when measurement invariance was established. The 
mean difference in MABS total scores and all subscales 
scores between groups were compared through the inde-
pendent samples t-test. The index of effect size was cal-
culated by Cohen’s d [59].

Pearson correlation coefficients were calculated to 
assess the convergent and divergent as well as the crite-
rion-related validity of the MABS. According to the some 
previous guidelines [59]: r between 0.10 and 0.30, small 

correlation; r between 0.30 and 0.50, medium correlation; 
and r > 0.50, strong correlation. The significance differ-
ences between the correlation coefficients were calcu-
lated using an online tool, the “cocor” [60], and following 
the previous recommendations [61].

Results
Descriptive statistics
Reliability
The Cronbach’s αs and McDonald’s ωs for the whole 
MABS scale (α = 0.82/ ω = 0.83), the Panic subscale 
(α = 0.84/ ω = 0.85) and the Social anxiety subscale 
(α = 0.76/ ω = 0.77) indicated good internal consistency. 
Internal consistency for the Specific anxiety subscale 
(α = 0.62/ ω = 0.63) was acceptable and poor for the sub-
scale Generalized anxiety (α = 0.58/ ω = 0.58) and Separa-
tion anxiety (α = 0.57/ ω = 0.59). AIC value for the total 
MABS was 0.20, and on the MABS subscales, AIC for 

Table 2 Means, SDs, skewness, kurtosis, Cronbach’s α, McDonald’s ω, AIC and factor loadings of the MABS (n = 1007)
Item M SD Skewness Kurtosis Loading Internal 

consistency
Factor 1: GAD α = 0.58

ω = 0.58
AIC = 0.23

m1. My child took more care than other children to avoid making mistakes or 
getting in trouble …

3.18 0.93 -0.10 3.01 0.50

m2. My child asked many questions about new situations 3.90 0.92 -0.78 3.50 0.39

m3. My child talked about the worst thing that might happen in a situation 2.92 1.00 0.10 2.43 0.44

m4. My child spent more time or effort than was needed preparing for activities 
…

2.89 0.96 0.13 2.65 0.68

Factor 2: PANIC α = 0.84
ω = 0.85
AIC = 0.35

m5. My child told me s/he felt s/he was going crazy 1.61 0.80 1.53 5.56 0.63

m6. My child told me s/he does not want to participate in certain activities … 1.82 0.91 1.16 4.04 0.66

m7. My child suddenly started sweating and/or was unable to breathe … 1.48 0.68 1.67 6.67 0.87

m8. My child told me that s/he suddenly felt numbness or a tingling sensation 1.51 0.76 1.86 7.07 0.89

Factor 3: SAD α = 0.57
ω = 0.59
AIC = 0.40

m9. My child was unable to sleep on his/her own 2.42 1.18 0.41 2.14 0.48

m10. My child talked about something bad that might happen when we’re not 
together

1.98 0.97 0.94 3.44 0.73

m11. My child checked where I would be before separating or after … 3.06 1.23 -0.20 2.03 0.48

Factor 4: SOC α = 0.76
ω = 0.77
AIC = 0.51

m12. My child either became distressed by or avoided performing … 2.02 0.94 0.94 3.78 0.76

m13. My child avoided talking to other people despite talking easily at home … 2.34 1.10 0.53 2.53 0.62

m14. My child became distressed by or avoided reading aloud, speaking or 
participating in class or during assembly

2.13 0.95 0.80 3.40 0.80

Factor 5: SPEC α = 0.62
ω = 0.63
AIC = 0.36

m15. My child refused to travel in certain means of transport … 1.61 0.81 1.67 6.53 0.67

m16. My child refused to be around certain animals or insects … 2.51 1.23 0.36 2.05 0.54

m17. My child avoided one or more of the following situations – the dark, crowds, 
heights, storms or water

2.94 1.19 -0.13 2.04 0.45

m18. My child refused one or more of the following - going to the doctor, going 
to the dentist, getting an injection

2.91 1.17 0.01 2.14 0.40

Total 43.22 8.96 0.47 4.24 α = 0.82
ω = 0.83
AIC = 0.20

Note: AIC = average inter-item correlation; MABS = Macquarie Anxiety Behavioural Scale; GAD = Generalized anxiety disorder; SAD = Separation anxiety; SOC = Social 
anxiety; SPEC = Specific phobia
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Generalized anxiety was 0.23, for Panic was 0.35, for Sep-
aration anxiety was 0.40, for Social anxiety was 0.51 and 
for Specific anxiety was 0.36 (see Table 2).

Structure validity
Since the MABS has shown a five-factor structure in the 
original study [29], which was also consistent with DSM-
5, the current study directly examined the five-factor 
model of the MABS. The result showed a satisfactory fit 
for the five correlated factors based on DSM: CFI = 0.932, 
TLI = 0.917, RMSEA = 0.048, 90% CI [0.043 0.053], 
SRMR = 0.047. In the CFA model (see Fig. 1), items had 
moderate to high factor loadings on their underlying fac-
tor. Standardized factor loadings of Generalized anxiety 
ranged from 0.39 to 0.68, those of Panic from 0.63 to 
0.89, those of Separation anxiety from 0.48 to 0.73, those 
of Social anxiety from 0.62 to 0.80, and those of Specific 
anxiety ranged from 0.40 to 0.67 (see Table 2).

Measurement invariance
A multi-group confirmatory factor analysis (MCFA) 
was performed to examine the measurement invariance 
of the MABS across younger (3- and 4-year-olds) and 
older (5- and 6-year-olds) groups. Fit indices (CFI = 0.928, 
TLI = 0.912, RMSEA = 0.050) for the configural invariance 
model demonstrated that configural equivalence was 
established; therefore, this model was used as the baseline 
in subsequent testing. Satisfactory fit indices (ΔCFI = 0, 
ΔTLI = + 0.005, ΔRMSEA=-0.002) supported the met-
ric invariance model. The scalar invariance model also 
yielded satisfactory fit indices (ΔCFI =-0.003, ΔTLI = 0, 
ΔRMSEA = 0). Fit indices for the strict invariance model 
were ΔCFI=-0.014, ΔTLI=-0.009, and ΔRMSEA = + 0.003 
(see Table  3), not supporting the strict measurement 
invariance. Thus, these results support the hypothesis 
that the measurement invariance of the MABS, at least 
scalar invariance, were established across younger and 
older groups. Consequently, the independent-sample 
t-test was conducted, and total MABS scores were sig-
nificantly higher among older group in comparison with 
the younger group (t = -4.49, p < 0.001, Cohen’s d = -0.28). 
Specifically, older group scored significantly higher on all 
subscales of the MABS compared to younger group (see 
Table 4).

Convergent, divergent validity and criterion-related 
validity
To further explore the convergent and divergent validity 
of the Chinese MABS, correlations between the MABS 
and SDQ-P subscales were calculated. As indicated in 
Table 5, the total score and subscales of the MABS cor-
related significantly with internalizing subscale of SDQ-
P. Meanwhile, the total score and subscales of the MABS 
correlated significantly with externalizing subscale of 

SDQ-P, except with the GAD subscale. Z tests were con-
ducted to determine whether the correlation between 
the MABS and internalizing subscale (convergent rela-
tionship) was significantly stronger than the correlation 
between MABS and externalizing subscale (divergent 
relationship). The correlation coefficients between the 
total scale and subscales and internalizing problems were 
significantly stronger than the ones between the total 
scale and subscales and externalizing subscale except that 
the correlation between the SAD and internalizing prob-
lems was not significantly stronger than the one between 
SAD and externalizing subscale.

With regard to criterion-related validity, the results 
showed that, with the exception of the GAD subscale, 
there were moderate to strong correlations between 
the MABS and its subscales and PSI-SF-15 as well as its 
three subscales, ranging from 0.32 to 0.57 (p < 0.01) (see 
Table 6).

Discussion
The MABS is a newly developed parent-report scale for 
assessing anxiety in children and adolescents [29]. The 
current study examined the psychometric properties of 
the Chinese version of MABS, especially its measure-
ment invariance across different age groups in a sample 
of preschool children. To our best knowledge, this was 
the first research to further explore the reliability and 
validity of the MABS. Our findings indicated that the 
Chinese version of the MABS had acceptable reliability 
and good validity, as well as measurement invariance in 
a preschool sample, suggesting that this instrument can 
be relied upon to measure anxiety in preschool children.

The MABS showed acceptable internal consistency (see 
Table 2). The Cronbach’s α of the whole MABS (α = 0.82) 
was lower compared to the original MABS (α = 0.97) [29], 
but still satisfactory. Although the reliability of the sub-
scales was not mentioned in the original study, we fur-
ther examined the reliability of its subscales. Three of 
these five subscales showed α and ω values above 0.60, 
while the Generalized anxiety subscale (α = 0.58/ ω = 0.58) 
and Separation anxiety subscale (α = 0.57/ ω = 0.59) had 
slightly lower scores. Therefore, we also calculated the 
average inter-item correlations (AIC), which was another 
way of analyzing internal consistency independent of the 
number of items and sample size. The results showed that 
AICs of Generalized anxiety and Separation anxiety sub-
scales were within the recommended range, indicating 
both constructs of the MABS were formed with reason-
ably homogenous items. Overall, the MABS had accept-
able reliability and was still a reliable scale.

In reference to the structure validity, the CFA result in 
our study yielded support for the correlated five-factor 
structure of the MABS in the preschool-aged sample. 
This result was consistent with the original research 
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[29], which may indicate that the five-factor model of the 
MABS was stable in different cultures and can be used 
in both Western and Eastern countries. Although in the 
original study, the best model obtained by the researchers 

was five correlated DSM factors with correlated errors, 
which was because the original sample was a population 
with autism spectrum disorder (ASD) and the similarity 
and overlap between the items can be explained by the 

Fig. 1 The five-factor model evaluated in the confirmatory factor analysis. GAD = Generalized anxiety disorder; SAD = Separation anxiety; SOC = Social 
anxiety; SPEC = Specific phobia
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way anxiety presented in ASD [29]. In contrast, our study 
was not conducted in an ASD sample, where those simi-
larities and overlaps between items may not exist, so the 
MABS obtained a more concise factor structure in this 
study. Overall, the above result demonstrated the satis-
factory structural validity of the MABS in China.

The measurement invariance of a scale should be 
checked before comparing scale scores across groups [56, 
62]. As a result, we examined the measurement invari-
ance of the MABS across the younger (3- and 4-year-
olds) and older (5- and 6-year-olds) groups, by assessing 
configural, metric, scalar and strict invariance. The result 
of the configural invariance assessment showed that the 
number of factors and factor patterns were equivalent 
in different age groups. The metric invariance assess-
ment showed that the observed items and underlying 
factors of this instrument were equal in different age 
groups. The scalar invariance assessment indicated that 
cross-group differences in the means of the observed 
variables reflected inter-group differences in the means 
of the latent variables. While the strict invariance assess-
ment showed that the error variance of each group was 
not equivalent in this study. In most previous empirical 
studies, researchers had argued the evaluation of strict 
invariance was too strict and unrealistic [63]. In short, 
our findings supported the measurement invariance of 
the MABS, at least for different age groups with strong 
invariance of anxiety measurement. This implied that the 

Table 3 Model comparisons for measurement invariance testing across younger (3- and 4-year-olds: N = 475) and older (5- and 6-year-
olds: N = 532) groups
Model S-B χ2 df CFI TLI RMSEA ΔCFI ΔTLI ΔRMSEA Decision
Model 1 563.758 250 0.928 0.912 0.050

Model 2 574.305 263 0.928 0.917 0.048 0 0.005 -0.002 Accept

Model 3 600.235 276 0.925 0.917 0.048 -0.003 0 0 Accept

Model 4 678.980 294 0.911 0.908 0.051 -0.014 -0.009 0.003 Reject
NOTE: Model 1, configural invariance; Model 2, metric invariance; Model 3, scalar invariance; Model 4, residual invariance; S-B χ2, Satorra-Bentler scaled Chi-squared 
test; df, degrees of freedom; TLI, Tucker-Lewis index; CFI, comparative fit index; RMSEA, root-mean-square error of approximation; ΔCFI, ΔTLI, and ΔRMSEA values 
represent comparisons of in-row model with model immediately above the row

Table 4 Means, standard deviations (mean ± SD) and between 
sample differences for MABS (3- and 4-year-olds: N = 475; 5- and 
6-year-olds: N = 532)

3–4 years 5–6 years t-value Co-
hen’s 
d

GAD 12.63 ± 2.59 13.13 ± 2.45 -3.13** -0.20

PANIC 6.12 ± 2.51 6.66 ± 2.64 -3.35*** -0.21

SAD 7.18 ± 2.43 7.71 ± 2.53 -3.38*** -0.21

SOC 6.28 ± 2.42 6.66 ± 2.49 -2.47* -0.16

SPEC 9.68 ± 3.08 10.24 ± 3.00 -2.91** -0.18

Total 41.89 ± 8.81 44.40 ± 8.92 -4.49*** -0.28
Note: GAD = Generalized anxiety disorder; SAD = Separation anxiety; 
SOC = Social anxiety; SPEC = Specific phobia

*, p < 0.05; **, p < 0.01; ***, p < 0.001

Table 5 Correlations between the MABS and Internalizing 
subscale and Externalizing subscale of SDQ-P.

Internalizing Externalizing Z
1. MABS 0.49** 0.31** 6.16**

2.GAD 0.07* -0.05

3.PANIC 0.44** 0.26** 5.98**

4.SAD 0.37** 0.32** 1.65

5.SOC 0.46** 0.30** 5.41**

6.SPEC 0.33** 0.22** 3.53**
NOTE: MABS = Macquarie Anxiety Behavioural Scale; GAD = Generalized anxiety 
disorder; SAD = Separation anxiety; SOC = Social anxiety; SPEC = Specific phobia

*, p < 0.05; **, p < 0.01

Table 6 Correlations between the MABS and PSI-SF-15.
1 2 3 4 5 6 7 8 9 10

1. MABS 1

2. GAD 0.46** 1

3. PANIC 0.72** 0.15** 1

4. SAD 0.74** 0.18** 0.44** 1

5. SOC 0.72** 0.07* 0.49** 0.47** 1

6. SPEC 0.75** 0.18** 0.38** 0.46** 0.44** 1

7. PSI-SF-15 0.57** 0.05 0.46** 0.47** 0.53** 0.42** 1

8. PD 0.47** 0.04 0.38** 0.39** 0.41** 0.37** 0.84** 1

9. PCDI 0.52** 0.06 0.49** 0.38** 0.50** 0.35** 0.85** 0.62** 1

10. DC 0.46** 0.03 0.32** 0.43** 0.43** 0.36** 0.84** 0.54** 0.56** 1
NOTE: MABS = Macquarie Anxiety Behavioural Scale; GAD = Generalized anxiety disorder; SAD = Separation anxiety; SOC = Social anxiety; SPEC = Specific phobia; 
IN = Internalizing subscale of SDQ-P; EX = Externalizing subscale of SDQ-P; PSI-SF-15 = the Parenting Stress Index-Short Form-15 item; PD = Parenting distress subscale 
of PSI-SF-15; PCDI = Parent–children dysfunctional interaction subscale of PSI-SF-15; DC = Difficult child subscale of PSI-SF-15.

*, p < 0.05; **, p < 0.01
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construct measured by the MABS has the same meaning 
across different age groups and it could provide accurate 
information for group comparisons.

Since we were able to confirm that factor loadings and 
intercepts were equivalent across younger and older 
groups in our measurement invariance analyses, we 
could conclude that older group (5- and 6-year-olds) have 
higher anxiety levels in comparison to younger group 
(3- and 4-year-olds) in this preschool sample. Similar 
to previous studies, older preschoolers had significantly 
higher levels of anxiety than younger preschoolers [24], 
which was also consistent with some earlier research that 
some anxiety problems increase as a function of cogni-
tive development [64, 65].

The MABS showed good convergent and divergent 
validity, as in general the correlations between the MABS 
and internalizing subscale of SDQ-P were more strongly 
than the ones between MABS and externalizing subscale 
of SDQ-P. This indicated that child’s anxiety as measured 
by the MABS showed more internalizing rather than 
externalizing symptoms. It should be noted that the cor-
relation between SAD and internalizing subscale was 
not significantly higher than the one with externalizing 
subscale. Nevertheless, the correlations between the two 
showed such a trend. With reference to the criterion-
related validity, the correlations between the MABS and 
PSI-SF-15 indicated that the child’s anxiety levels were 
correlated with parenting pressures. Similar to previous 
studies, the child’s anxiety was related to parents’ parent-
ing stress [39]. This may be due to the fact that children 
with anxiety symptoms often have obvious behavioral 
problems [25], and their parents may have to give more 
and experience more frustration [66], making parent-
child interactions unpleasant and increasing the parent-
ing stress of parents. It is notable that GAD did not show 
such a relationship in the present study, which may be 
due to the fact that children’s general anxiety behaviours 
do not cause a particularly high level of parenting stress 
from their parents, but this needs to continue to be veri-
fied in future studies.

Several limitations of this study should be noted. First, 
this study was not based on random sampling. We used 
a convenience sample of preschoolers from southwestern 
China. Thus, it remains unknown whether the current 
results could be generalized to other geographic areas in 
China. Future studies should replicate these findings in 
other regions of China. Secondly, due to limited sources, 
we failed to include a sample of clinical participants 
to explore the psychometric properties of the MABS 
among them. Some studies suggest that children with 
autism have higher levels of anxiety than normally devel-
oping children [67]. It is therefore necessary to validate 
the scale equally in a clinical sample, such as the mea-
surement invariance of the MABS, to be sure that what 

was being compared was the same. Further studies that 
include clinical participants, such as ASD population, 
would be necessary.

Despite these limitations, the current study provided 
the first psychometric evaluation of the MABS in a large 
sample of Chinese preschool children. Further, it was the 
first to explore and verify the measurement invariance of 
the MABS across different age groups, which was consid-
ered a prerequisite for comparison among groups.

Conclusion
In summary, the Chinese version of the MABS was dem-
onstrated to have good psychometric properties in pre-
schoolers and could be employed as a valid and reliable 
questionnaire to assess the possible anxiety symptoms 
in preschoolers. This effort broadened the psychometric 
properties of MABS and had important implications for 
empirical research in the prevention and treatment of 
anxiety in preschool children.
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