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Abstract
Objective—Prior studies have shown a low rate of accurate identification by primary care
physicians of mental health disorders in youth. This study tested the psychometric properties of two
brief mental health screening questionnaires, the Mood and Feelings Questionnaire – Short Form
(MFQ-SF) and Childhood Anxiety Sensitivity Index (ASI), in a large sample of youth.

Methods—In a sample of 1375 youth age 11 to 17 (779 with asthma, 596 randomly selected
controls) enrolled in an HMO, the psychometric properties (optimum cutoffs on Receiver Operating
Curve (ROC) curves, sensitivity, specificity, positive and negative predictive values) of two brief
anxiety and depression screens were examined versus a “gold standard” structured psychiatric
interview.

Results—Both the MFQ-SF and ASI performed well on ROC analysis for screening youth for one
or more DSM-IV anxiety or depressive disorders. The MFQ-SF performed better on ROC analysis
than the ASI for youth with major depression (area under the curve of 0.84 vs 0.77). For screening
youth with anxiety disorders ROC curves showed that both the MFQ-SF and ASI only performed in
the fair range (area under the curve of 0.76).

Conclusion—The MFQ-SF and ASI are two relatively brief questionnaires that performed well
for screening youth for one or more DSM-IV anxiety or depressive disorders. The MFQ-SF
performed better than the ASI for screening youth with major depression. Use of these instruments
could increase the accuracy of identification of mental health disorders in youth by primary care
physicians.
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Anxiety and depressive disorders affect approximately 10% of youth and increase in prevalence
in teenage years.1, 2 Youth with medical disorders such as asthma and diabetes are at especially
high risk with prevalence rates of meeting criteria for anxiety and depressive disorders that are
two-fold higher than controls.3, 4 Anxiety and depressive disorders in youth are associated
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with unexplained physical symptoms such as abdominal pain and headaches5, impairment in
social roles6, and increased risk for smoking, and obesity,7, 8 which may lead to increased
medical utilization and costs.3

The primary care system provides an opportunity for early detection and treatment of anxiety
and depressive disorders in youth. Unfortunately, despite the high prevalence of these disorders
and their association with impairment in health and social roles, primary care physicians often
fail to detect these disorders.9, 10 Studies of youth with anxiety and depressive disorders
suggest that only about 20 to 30% are accurately identified by primary care physicians.9, 10
Among youth with chronic medical disorders who have more visits to primary care physicians,
rates of accurate diagnosis may go up to 40%.10

Given the low rates of accurate diagnosis, brief anxiety and depression screening measures
may enhance detection rates in primary care. A recent review found that self-report depression
scales improved accuracy of diagnosis of depression in youth more than physician depression
training programs alone.11 A recent study also suggested that universal screening of youth for
depression in one, large private practice was feasible with both parents and practitioners,
reporting high levels of satisfaction with screening.12 Yet compared to the extensive data on
anxiety and depressive screening measures in adults13, 14, far less research on primary care
mental health screening has been completed in youth. A recent review found only five studies
with adequate data to assess the psychometric properties and validity of depression screens in
youth in primary care settings.12

Because anxiety and depressive disorders are each extremely prevalent and often occur together
in youth, a brief questionnaire that could screen for both disorders would be optimal for primary
care physicians. In addition, researchers as well as organizations involved in quality
improvement efforts may want to screen for only one of these two common disorders.
Therefore, this paper will describe the sensitivity, specificity and positive and negative
predictive value for the telephone administered Childhood Anxiety Sensitivity Index (ASI)
15 and Mood and Feelings Questionnaire Short Form (MFQ-SF)16 in screening for meeting
DSM-IV criteria for either an anxiety or depressive disorder as well as screening for one of
these two disorders in a large sample of youth receiving care in a health maintenance
organization (HMO). This large sample of youth were recruited as part of a study to determine
the prevalence of anxiety and depressive disorders in youth with asthma versus controls without
this common medical condition.17 Asthma was chosen because it is the most common chronic
disorder in youth, is responsible for high utilization of primary care, and is associated with
higher rates of anxiety and depressive disorders.3

METHODS
Setting

Group Health Cooperative (GHC) is a nonprofit HMO in Washington State with 25 GHC-
owned primary care clinics as well as 75 contracted clinics. The study protocol was reviewed
and approved by the institutional review board of GHC.

Subjects and Recruitment
Potential subjects between 11 and 17 years of age who were enrolled in GHC ≥6 months were
identified from administrative data. All youth with asthma identified via GHC automated data
based on physician ICD-9 asthma diagnoses and asthma medication prescriptions were
approached for interview.17 The control sample of youth was required to have no evidence of
asthma medication use or an ICD-9 diagnosis of asthma in the last 12 months. In each 4 to 6
week recruitment wave, each eligible control youth was assigned a unique number and the
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youth with the lowest 100 numbers were chosen. Following receipt of a letter inviting
participation in the study and providing consent, subjects completed a telephone interview that
included a 20-minute parent interview and 45- to 75-minute child/adolescent interview. For
subjects who were aged 13 to 17 years, written informed consent was obtained for both the
parent and the youth. Parental consent alone was obtained for youth younger than 13 years.

Data Collection
The parent interview included questions about demographics, asthma and child anxiety and
depressive symptoms. The youth interview included the following measures of anxiety and
depression. The Childhood Anxiety Sensitivity Index (ASI)15 is a 16-item self report measure
that has been shown to have high reliability and validity.15, 18–20 The ASI assesses fear of
anxiety symptoms and catastrophic cognitions regarding bodily sensations. Each item is rated
on a 0 to 4 scale (“a little” to “very much”) with a range of 0 to 64. Scores on the ASI have
been shown to be significantly higher in patients with anxiety and depressive disorders
compared to controls.18–20 The Mood and Feelings Questionnaire Short Form (MFQ-SF)16
is a 13-item questionnaire that codes symptoms on a 3-point scale (“true”, “sometimes true”,
“not true”) with a range of 0 to 26. This scale has been found to have high reliability and validity
and the short form is made up of items that best discriminated depressed and non-depressed
children in field trials using structured psychiatric interviews.16

All interviewers had at least a high school education and received 12 hours of classroom and
hands-on training and additional, project-specific training on the C-DISC-4.0. Interview
quality was continuously assessed through silent monitors installed on all telephones. Written
feedback on errors, and corrective instruction were provided.

All youth also completed a telephone version of the Diagnostic Interview Schedule for Children
NIMH DISC-4.0, a reliable and valid structured interview designed for lay interviewers, which
includes algorithms to diagnose DSM-IV disorders in children and adolescents.21 Telephone
versions of structured psychiatric interviews in both adults22 and youth23 have been found to
have a high correlation with in-person interviews. To decrease patient burden, only selected
DISC-4.0 depression modules (major depression, dysthymia) and anxiety modules (panic
disorder, separation anxiety, social phobia, generalized anxiety disorder and agoraphobia) were
used.

Statistical Analyses
We created standardized z scores (score-mean/standard deviation) on the 2 scales to account
for different numbers of items and compared group means of standardized scores with the
paired t-test. In order to determine the best screening cutoffs for the MFQ-SF and the ASI, we
conducted psychometric analyses of the scales’ ability to classify a large sample of youth into
those with either a DSM-IV-R depression and/or anxiety diagnosis in comparison to those
youth not meeting criteria for a C-DISC diagnosis. We also conducted two separate
psychometric analyses of each scale’s ability to classify the sample of youth into those with
major depression (with or without anxiety) or those with an anxiety disorder (with or without
a depressive disorder) in comparison to those not meeting these C-DISC diagnoses. The C-
DISC DSM-IV-R diagnostic grouping was used as the gold standard for the ROC and other
psychometric analyses.

All analyses were performed using STATA 8.0. We calculated the area under the receiver
operator characteristic (ROC) curve as a quantification of the sensitivity and specificity of the
self-report questionnaires’ ability to classify youths into the diagnostic categories. Standards
have been set for interpreting the area under the curve: 0.90–1 = excellent; 0.80–0.90 = good
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(B); 0.70–0.80 = fair; 0.60–0.70 = poor; and 0.50–0.60 = fail
(http://gim.unmc.edu/dxtests/Default.htm)

We used a Chi-square statistic to test the differences between the ROC curves for the two
scales. A significant test at p < 0.05 would imply that one questionnaire had significantly better
sensitivity and specificity than the other scale.

Cutoffs for the two questionnaire total scores were determined using the cut point that
maximized the sensitivity and specificity. Sensitivity is the probability of a positive screening
test given that the person has the disorder and specificity is the probability of having a negative
screening test given that the patient does not have the disorder. If more than 1 cutoff had similar
properties, we tested both of them. After optimum cutoffs were chosen using ROC analysis,
the positive predictive value (PPV) and negative predictive value (NPV) of the cutoffs were
calculated. The PPV is the probability of having the disease given a positive test and the NPV
is the probability of not having the disease given a negative test. These indices are a function
of both test properties and the prevalence of the disorder in the study population.24 The percent
correctly classified is defined as those who have a disorder and were identified as having the
disorder plus those who did not have a disorder and were classified not having the disorder
divided by the total sample. It is related to the sensitivity and specificity of a measure in the
following way: Rate of correct classification = (sensitivity × prevalence of disease) +
(specificity × 1-prevalence of disease).

RESULTS
Of the 1458 youth with asthma in the initial sample, 1288 proved eligible (Figure 1) and 833
eligible parents gave consent for us to contact their child/adolescent with asthma. Of these, we
completed 781 child/adolescent interviews for a final recruitment rate of 60.6%. Of the 1360
control youth without asthma, 1183 proved eligible and 648 eligible parents gave consent to
contact their child/adolescent without asthma. We completed 598 control youth interviews for
a recruitment rate of 50.5%. From the total sample of 1379, two youths with asthma and two
control youth were missing too many item responses to be used in this analysis, so our sample
in this paper included 1375 youth (N = 779 with asthma, N = 596 controls). A total of 652
(47%) were female, the mean age was 14.0 ± 1.9, and 1080 (78%) were Caucasian.

The prevalence of anxiety and/or depression diagnosis on the C-DISC was 13.4% (95% CI =
11.5% –15.2%) in this sample. As previously reported, 17.1% of youth with asthma and 8.6%
of controls met criteria for ≥1 anxiety or depression diagnoses17 with 145 meeting criteria for
an anxiety disorder, 83 for major depression or dysthymia (only 1 met criteria for dysthymia),
and 45 for both, for a total of 183 with ≥1 anxiety and/or depression disorders.

Screening for Either a DSM-IV Anxiety or Depressive Disorder (Table 1)
The MFQ-SF is shorter than the ASI (13 compared to 16 items), however, both scales have
similar distributions and psychometric properties. The differences in mean standardized scores
between those with and without ≥1 anxiety or depression diagnoses were similar for both
measures (paired group t test), indicating that they are both equally sensitive to mean group
differences. Both demonstrate very good internal consistency reliability (Cronbach’s alpha =
0.88) and using cut points of ≥4 for the MFQ-SF and ≥13 for the ASI, both demonstrate good
sensitivity and specificity (ROC area approximately 0.80) for ≥1 anxiety or depression
diagnoses based on the C-DISC. The Chi square for the differences between the ROC curves
was not statistically significant (p = 0.66).

At the above cutpoints, both scales have relatively low PPVs in the 30% range, with the MFQ-
SF being slightly more predictive. NPVs were excellent for both instruments (95%). This
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corresponds to a correct classification rate of about 70% for those with an anxiety or depression
diagnosis and about 76% correct classification for youth without a diagnosis.

Screening for Major Depression with or without Anxiety
Table 2 describes the performance of the MFQ-SF (the cutoff score of ≥ 6 was optimal for
depression based on ROC analysis) and ASI in detecting youth with major depression or
dysthymia (with or without anxiety disorders). The table shows that the MFQ-SF performs
significantly better on the ROC analysis and demonstrates better sensitivity, specificity, PPV,
and has a higher rate of correct classification compared to the ASI. The PPV is relatively low
for both scales (12% to 22%), but the NPV is high (97% to 98%). The percent of youth (both
DSM-IV cases and controls) correctly classified was 81% for the MFQ-SF and 66% for the
ASI.

Screening for Anxiety Disorders with or without Depression
Table 3 describes the performance of the MFQ-SF and ASI in youth with anxiety (with and
without depression). Both questionnaires performed similarly on the ROC analysis (ROC area
= 0.76, within the fair range) and both had relatively poor PPVs (14.7% to 17.5%), but high
NPVs. The percent of youth correctly classified was 65% for the MFQ-SF and 70% for the
ASI.

Sensitivity Analyses
We computed the sensitivity and specificity of the ASI and MFQ-SF in the asthma and control
cohorts separately for screening for ≥1 anxiety or depressive disorders. In the asthma cohort,
the sensitivity and specificity of the ASI was .79 and .69, respectively, and the sensitivity and
specificity of the MFQ-SF was .78 and .71, respectively. In the controls, the sensitivity and
specificity of the ASI was .65 and .70, and the sensitivity and specificity of the MFQ-SF was .73
and .75, respectively.

We also computed the PPVs for detecting youth with ≥1 anxiety or depressive diagnosis using
the prevalence of anxiety and/or depression in each cohort: 8.6% prevalence in controls and
17.1% prevalence in youth with asthma. Given the estimated 10% prevalence of asthma, we
also estimated that if the controls included youth with asthma, the prevalence of one or more
anxiety and depressive disorders would have been slightly higher, i.e. 9.5%. We then estimated
the PPV of the two questionnaires based on the inclusion in the control group of a 10% sample
of youth with asthma. Among controls, the PPV was 24% for the MFQ-SF and 19% for the
ASI. Among youth with asthma, the PPV was 41% for the MFQ-SF and 34% for the ASI.
Among controls enriched with a 10% sample of youth with asthma, the PPV was 23% for the
MFQ-SF and 23% for the ASI. The values in Table 1 essentially represent the average of these
cohort PPVs.

DISCUSSION
Our results suggest that both the MFQ-SF and the ASI have relatively high sensitivity and
specificity and performed moderately well on the ROC analysis for screening youth for one or
more DSM-IV anxiety or depressive disorders. These screening tools also have the advantage
of being brief and easy to administer. The majority of primary care physicians report that it is
their responsibility to identify anxiety and depression in youth25, but few are using
standardized tools to screen for the disorders26. Our results may help primary care physicians
choose optimal screening tools. When used as a screening measure for either anxiety or
depression, the MFQ-SF has slightly superior psychometric properties in comparison to the
longer ASI, but the results are so similar as to make the choice more theoretical than
psychometric. That is, the primary care physician or researcher should use the scale that makes
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the most empirical sense given their population or the study questions. These are important
findings for primary care physicians because approximately 10% to 20% of youth meet DSM-
IV criteria for ≥1 anxiety or depressive disorders1, 2, 6, 17, anxiety and depressive disorders
frequently co-occur, and longitudinal studies show that youth with anxiety disorders are
particularly vulnerable to developing depressive episodes27.

Researchers or clinics that only want to screen for major depression should note that the MFQ-
SF performed significantly better than the ASI on the ROC analysis (0.84 vs. 0.77) with better
sensitivity (0.80 vs. 0.74) and specificity (0.81 vs. 0.66). In screening for anxiety disorders,
both the ASI and MFQ-SF only performed in the “fair” range on ROC analysis (0.76) and had
a relatively poor PPV (14.7% to 17.5%).

Although our data suggests that screening for depression and anxiety could lead to more
accurate identification of DSM-IV psychiatric disorders, the relatively low PPVs for both
instruments also suggest that screening will lead to some degree of burden of false positive
results. However, community-based studies of children and adolescents suggest that 5% to
10% report subsyndromal symptoms of anxiety or depression, which are associated with
considerable psychosocial impairment, high familial loading for depression, and an increased
risk for suicide attempts and developing a full-blown depressive disorder.28 Therefore, “false
positives” may still be a population of youth that needs further interview to determine reasons
for less severe psychological distress.

Our sensitivity analysis suggests that there is higher PPV in screening youth with asthma
compared to controls because of the higher prevalence of meeting criteria for ≥1 anxiety or
depression disorders in youth with this chronic illness. For systems of care that are concerned
about the burden of false positives, targeting screening to high risk subgroups such as youth
with a chronic medical illness may be more efficient. The sensitivity and specificity of the
MFQ-SF was similar in the asthma and control cohorts for screening for ≥1 anxiety or
depressive disorders whereas the ASI had higher sensitivity (.79 vs. .65) but similar specificity
(.69 vs. .70) in youth with asthma compared to controls.

The finding of the current study that the MFQ-SF cutoff of ≥6 had 80% sensitivity and 81%
specificity to the C-DISC diagnosis of major depression was similar to results from previous,
smaller studies. Previous studies used a cutoff of 8 on the MFQ-SF, but in our study a cutoff
of 6 on the MFQ-SF was optimal based on the ROC analysis, whereas a cutoff of 8 resulted in
0.42 sensitivity and 0.92 specificity for the combined anxiety and depression group. Our
population was generally larger and more representative than the four prior populations studied.
29–32 Lower cutoff scores are often found in community and primary care populations
compared to specialty mental health populations. Four studies have compared the MFQ-SF at
cutoff of 8 to evidence of meeting criteria for major depression on structured interviews.29–
32 Angold et al. (1995) examined the child report MFQ-SF compared to a C-DISC interview
in a sample of 125 7- to 11-year-olds and found that a cutoff of ≥8 achieved 60% sensitivity
and 85% specificity.29 Thapar and McGuffin (1998) examined the child-report MFQ-SF
compared to a diagnosis of depression based on a structured psychiatric interview in 43
adolescents.30 The cutoff-point of 8 on the MFQ-SF yielded a sensitivity of 75% and a
specificity of 74%. Kuo et al. (2005) administered the MFQ-SF to adolescents in a juvenile
detention facility and showed 100% sensitivity and 67% specificity at the cutoff of 8 compared
to the C-DISC diagnosis of major depression in a representative sample of 50 of the adolescents.
31 Simpson et al. (2004) described in the Developmental Pathways Project a sensitivity of 55%
and specificity of 87% at the MFQ-SF score of ≥8 among 11- to 12-year-olds using a C-DISC
diagnosis of major depression.32
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The relatively poor PPV of both the MFQ-SF or the ASI for screening for anxiety disorders
compared to major depressive disorder is probably explained by the variability of symptoms
in the five anxiety disorders assessed (i.e. social anxiety, separation anxiety, agoraphobia, panic
and generalized anxiety disorder). We believe it is difficult for one screening measure to
effectively screen for the diversity of symptoms in these five disorders whereas the MFQ-SF
can more effectively include in a short screen most of the nine DSM-IV symptoms of major
depression. Other epidemiologic studies of young adults have also found that anxiety
questionnaires have relatively poor PPV compared to structured psychiatric interviews in
diagnosing anxiety disorders.33

One limitation was that the study took place in one large HMO in the northwest region of the
United States. Future studies will need to validate the optimal cutoffs on depression and anxiety
scales in other samples. Our response rates of 61% and 51% in youth with asthma and controls,
respectively, may have also influenced our results because nonresponders may have different
rates of anxiety and depressive disorders. It is also possible that phone, rather than in-person,
administration of anxiety and depression questionnaires may have provided different results
from previous studies. Also, the current study oversampled youth with asthma. However,
asthma is the most common chronic disorder in youth, is responsible for high utilization of
primary care and is associated with 2-fold higher rates of anxiety and depressive disorders.
17 In addition, our sensitivity analysis allowed estimation of PPV in both groups separately.
Strengths of the study include the large sample size and the use of well validated youth anxiety
and depressive self-report measures and structured psychiatric interviews.

CONCLUSION
Multiple studies have found low rates of recognition of anxiety and depressive disorders by
pediatricians9, 10 Screening for anxiety and depressive disorders could improve detection, but
improved patient-level outcomes will probably require changes in the way primary care is
organized. One large study showed that when screening for depression was coupled with a
primary care based quality improvement program aimed at enhanced exposure of youth to
evidence based treatment, there was evidence of improved depression outcomes.34 Our data
suggests optimal cutoffs for two brief questionnaires that could be utilized for effective
screening of youth with one or more anxiety and depressive disorders. The MFQ-SF is briefer
and has better psychometric properties than the ASI for screening youth for major depression.
More research is needed in order to develop a short screening questionnaire for anxiety
disorders in youth.
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Figure 1.
Recruitment of Youth with Asthma and Controls
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Table 1
Screening for anxiety or depression: psychometric properties of the Mood Feelings Questionnaire and the Anxiety
Sensitivity Index in screening for either a DSM-IV anxiety or depressive disorder* in a combined sample of youth with
and without asthma [Total N = 1375; N = 183 (13.3%) with ≥1 anxiety or depressive disorder]

Mood Feelings ASI

Number of Items (response scoring option for each
item)

13 (0 – 2) 16 (0 – 4)

Mean (SD) Median 3.4 (4.5) 11.0 (8.9)
2.0 9.0

Internal Consistency Reliability – Coefficient Alpha .88 .88
Area Under the Receiver Operating Curve† .81 (95% CI,.77 –.84) .79 (95% CI,.75 –.82)
Cutpoint Determined by Receiver
Operating Curve ≥ 4 ≥ 13
Sensitivity .77 (95% CI,.75 –.79) .75 (95% CI,.73 –.77)
Specificity .73 (95% CI,.70 –.75) .70 (95% CI,.67 –.72)
Positive Predictive Value (%) (PPV) 30.3 (95% CI, 27.9 – 34.7) 27.6 (95% CI, 25.2 – 30.0)
Negative Predictive Value (%) (NPV) 95.4 (95% CI, 94.3 – 96.5) 94.7 (95% CI, 93.6 – 96.0)
Total % Correctly Classified 73.3% 70.3
% Youth with Anxiety or Depression Correctly
Classified

72.8% 69.6%

% Youth without Anxiety or Depression Correctly
Classified

77% 75%

*
Using the C-DISC any anxiety or depression as the gold standard

†
x2 (1) = 0.66, p = 0.42
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Table 2
Screening for depression: psychometric properties of the Mood and Feelings Questionnaire and the Anxiety Sensitivity
Index using the C-DISC depression diagnosis (with or without anxiety) as the gold standard in the combined sample
of youth with and without asthma (Total N = 1375 with 83 (6.0%) with major depression).

Mood Feelings ASI

Area Under the Receiver Operating Curve* .84 (95% CI,.79 –.90) .77 (95% CI,.72 –.82)
Cutpoint Determined by Receiver Operating
Curve

≥6 ≥13

Sensitivity .80 (95% CI,.69 –.88) .74 (95% CI,.73 –.77)
Specificity .81 (95% CI,.77 –.84) .66 (95% CI,.63 –.69)
Positive Predictive Value (%) (PPV) 21.6 (95% CI, 17.1 – 26.6) 12.2 (95% CI 9.5 – 15.4)
Negative Predictive Value (%) (NPV) 98.4 (95% CI, 97.5 – 99.1) 97.5 (95% CI, 96.2 – 98.4)
Total % Correctly Classified 81.3% 66.4%
% Youth with Depression Classified 75.9 73.5%
% Youth without Depression Correctly
Classified

81.4% 66.0%

*
x2 (1) = 5.66, p = 0.02; MFQ > ASI
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Table 3
Screening for anxiety: psychometric properties of the Mood and Feelings Questionnaire and the Anxiety and Sensitivity
Index using the C-DISC anxiety disorder (with or without depression) as the gold standard in a combined sample of
youth with and without asthma [Total N = 1375 with N = 145 (10.5%) with an anxiety diagnosis]

Mood Feelings ASI

Area Under the Receiver Operating Curve* .76 (95% CI,.72 –.81) .76 (95% CI,.74–.79
Cutpoint Determined by Receiver Operating
Curve

≥4 ≥13

Sensitivity .73 (95% CI,.71 –.76) .76 (95% CI,.74 –.79)
Specificity .64 (95% CI,.61 –.67) .70 (95% CI,.67 –.72)
Positive Predictive Value (%) (PPV) 14.7 (95% CI, 12.8 – 16.7) 17.5 (95% CI, 15.5 – 19.6)
Negative Predictive Value (%) (NPV) 96.6 (95% CI, 95.6 – 97.6) 97.2 (95% CI, 96.3 – 98.1)
Total % Correctly Classified 64.8% 70.1%
% Youth with Anxiety Correctly Classified 64.0% 76.2%
% Youth without Anxiety Correctly Classified 64.0% 69.6%

*
x2 (1) = 0.59, p = 0.44; MFQ = ASI
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