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Abstract 

Disruptive behavior problems (DBPs) in young children are early indicators of potential 

disruptive behavior disorders (DBD), which can lead to negative health and social outcomes. 

Secondary prevention strategies that target DBPs may facilitate early interventions and 

reduce these risks. Current Canadian pediatric practice guidelines provide an example one 

such strategy and suggest screening for DBPs only if a child’s parent reports concerns about 

their behavior. This systematic review sought to determine if parents’ concerns can provide 

enough information to justify a decision in favour of, or against, screening for DBPs. The 

protocol was registered on Prospero (CRD42021157492), and no funding was received. Six 

databases were searched (March 23–26, 2022) for prospective, retrospective, or naturalistic 

studies assessing the diagnostic accuracy of parents' concerns. Studies were included if they 

elicited parents' concerns about their child's behavior via an index test, used a reference 

standard to identify DBPs in children aged 0-5, and reported true/false positive and true/false 

negative outcomes. Studies were excluded if they did not include children in the target age 

range, did not report the outcomes of interest, used inappropriate sampling methods, 

measured heterogeneous mental health problems, elicited heterogeneous concerns from 
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parents, or if they were not a primary analysis of data. Risk of Bias was assessed using the 

QUADAS-2 tool, and results were synthesized to produce calibrated estimates of the accuracy 

of parents’ concerns in the form of weighted kappa coefficients. Of 53 studies reviewed, only 

one met the eligibility criteria. Moderate agreement was found between the absence of DBPs 

and parents' concerns (k = 0.533, 95% CI: 0.501-0.564) and fair agreement for the presence of 

DBPs and parents’ concerns (k = 0.255, 95% CI: 0.238-0.272). These findings suggest that 

parents' concerns alone may not be sufficiently accurate to guide clinical screening decisions, 

highlighting a significant gap in the literature. Further research is needed to validate this 

approach. Until more data becomes available, clinicians should be cautious when interpreting 

the presence or absence of parents’ concerns about their child’s behavior, and in using 

parents’ concerns when making decisions to screen for DBPs. 
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Systematic review; disruptive behaviors; conduct disorder; oppositional defiant disorder; 

diagnostic screening; diagnostic test accuracy; developmental surveillance 

 

1. Introduction 

1.1 An Overview of Disruptive Behavior Problems and Disorders 

Disruptive behaviour problems (DBPs) can be conceptualized as a multidimensional framework 

of behaviours that evolve with psychological development across the life course [1]. Carter et al. 

identify non-compliance, temper-loss, low concern for others, and aggression as four core 

dimensions of DBPs, present throughout life [1]. The manifestation of DBPs shifts with 

developmental stages [1]; for example, a reflexive “no” to caregiver requests, and difficulty 

following directions from work supervisors both reflect non-compliant behaviour at different stages 

in an individual’s development [1]. 

The presence of DBPs within this framework are associated with symptoms of disruptive 

behavior disorders (DBDs) [1], which are defined by the Diagnostic and Statistical Manual of Mental 

Disorders, 5th ed. (DSM-5) as “conditions involving problems in the self-control of emotions and 

behaviors” which manifest as “behaviors that violate the rights of others or conflict with societal 

norms or authority figures” [2]. Notable examples of DBDs include Oppositional Defiant Disorder 

(ODD) and conduct disorder (CD) as DBDs, both of which typically emerge as early as the preschool 

years [2]. Early signs of DBPs in infants and young children may indicate an elevated risk for the later 

emergence of DBDs [3, 4], presenting an opportunity for early prevention and intervention. 

1.2 “The Burden of Suffering”: The Impact of DBDs at an Individual and Population Level 

There is consensus in the literature that healthcare strategies aimed at the prevention of 

childhood mental illness may greatly reduce the “burden of suffering” across the life course [5-8]. 

Offord et al. [8] define “burden of suffering” as the cumulative, holistic impact of the morbidity, 

continuity, prevalence, and the financial and social costs associated with a condition. Early 
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prevention strategies that target DBPs and DBDs may be especially important and can offer an 

opportunity to minimize the “burden of suffering” related to these disorders.  

In the context of DBDs, the “burden of suffering” can be quite significant. A recent systematic 

review estimated that mental health disorders affect approximately 12.7% of the population aged 

4-18 years in high income countries [9]. Within this pooled sample, the prevalence of ODD was 

estimated to be 3.3%, and conduct disorder was 1.3% [9]. Although prevalence estimates for 

younger children are less clear, mental health disorders, including DBPs, are known to affect around 

18.4% of children aged 2 to 5 years [5, 10]. Further, morbidity related to the presence of DBDs in 

childhood can be significant [8]. Poor outcomes, such as delinquency, academic underachievement, 

and poor physical and mental health are common among children with DBDs [11], and the impacts 

of these outcomes may persist across the life course. For example, children diagnosed with CD have 

higher odds of experiencing depression, anxiety, substance use, and engaging in delinquent 

behaviors relative to their peers, which can lead to socioeconomic disadvantage and poor overall 

health outcomes in adulthood, and early mortality [12, 13]. In addition to the emotional, physical, 

and social costs, DBDs can also carry a significant financial burden at both the personal and public 

level due to increased public health care service use and the increased need for long-term 

psychological healthcare [14-18]. 

1.3 Minimizing the Burden of Suffering: Prevention of DBDs and DBPs 

1.3.1 Secondary Prevention Strategies 

Broadly, disease prevention strategies aim to reduce the burden of disease by targeting different 

stages of disease/illness development [19]. Given that the “burden of suffering” associated with 

DBPs and later DBDs can be significant, preventive strategies that target early DBPs may present an 

important opportunity to minimize this burden [20, 21]. In this context, secondary prevention 

strategies are therefore of particular interest, which focus on early identification of at-risk children 

before the onset of more severe behavioral disorders – thus introducing the opportunity for early 

intervention following early identification. For example, secondary prevention strategies that 

incorporate early screening during Well-Baby visits have been proposed as one strategy by which 

DBPs and DBDs can be detected [22, 23].  

1.3.2 Universal and Targeted Screening 

Screening plays a crucial role in secondary prevention strategies – in this context, by detecting 

early signs of DBPs. Targeted screening may focus on children deemed at elevated risk due to factors 

like family history or early behavioral indicators. In contrast, universal screening applies to all 

children within a certain age range, regardless of risk. Both approaches aim to prevent the 

progression of DBPs to (more severe) DBDs by facilitating early detection and intervention [22, 23]. 

Some research has suggested that universal screening may be particularly beneficial in detecting 

DBPs, given that early symptoms often emerge in preschool years and tend to persist as children 

age [24, 25]. However, the resources needed to implement a universal screening program can be 

high relative to those associated with a targeted screening strategy. It is therefore of interest to 

determine if targeted screening strategies exist that are effective in identifying DBPs in young 

children.  
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1.3.3 Current Recommendations 

One systematic review of randomized clinical trials of disruptive behavior interventions found 

that secondary prevention strategies are most effective at preventing DBPs in preschool-aged 

children [21]. Several targeted intervention programs—such as the Family Checkup, Triple P, and 

Incredible Years Group Parenting programs—have shown success in reducing negative outcomes in 

at-risk children [21]. However, routine early developmental monitoring during Well-Baby visits, 

which could detect early signs of DBPs, was conspicuously absent from the interventions studied. 

Such early monitoring programs may represent an excellent opportunity for early detection and 

prevention of more severe behavioral disorders.  

Within this context, it is significant that the Canadian Paediatric Society has published a clinical 

practice guideline that uses early screening for DBPs as part of a targeted, secondary prevention 

strategy [26]. These guidelines recommend that parents’ concerns be used to inform screening 

decisions for DBPs in children beginning at the 24-month well-child visit and continuing until the 

child reaches 5 years of age. It advocates for primary care providers (PCPs) to routinely elicit parents’ 

concerns to assist in deciding in favour of/against screening for DBPs, and that if parents’ concerns 

are present, then PCPs should always decide in favour of screening. Otherwise, when parents’ 

concerns are absent, PCPs should decide against screening [26]. Crucially, a summary analysis of the 

accuracy of parents’ concerns in this context would provide a solid basis of evidence upon which we 

can inform the creation of similar targeted screening strategies. In this systematic review, we sought 

to fill this gap in the literature, and to determine what, if any, evidence exists that would support 

the use of parents’ concerns in the context of screening decisions for DBPs.  

1.4 Research Objective and Questions 

1.4.1 Research Objective 

The purpose of this research was to determine, via a systematic review, whether parents’ 

concerns can provide PCPs with enough information to decide in favour of/against screening for 

DBPs.  

1.4.2 Research Questions 

First, we sought to determine if the mere presence of parents’ concerns justifies deciding in 

favour of screening for DBPs in children. Second, we sought to determine if the mere absence of 

parents’ concerns justifies deciding against screening for DBPs in children.  

2. Methods 

2.1 PITO Elements & Eligibility Criteria 

PITO is a conceptual framework that underpins the construction of a systematic review of 

diagnostic test accuracy studies, identifying a priori the population of interest (P), the index test (I), 

the target condition (T), and the outcomes of interest (O) in eligible studies. The population of 

interest in this review were children between the ages of 0-5 years, and their parent/caregiver. The 

index test was the presence/absence of parents’ psychological concerns about their child’s 
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behaviour. Herein, psychological concerns are defined as any concern about the social, emotional, 

and/or behavioral development of the child. The reference standard was the presence or absence 

of DBPs in our population of interest.  

The outcomes of interest that were assessed by this study are as follows:  

1. The proportion of children with a DBP and whose parents have behavioural concerns (true 

positives, or TP)  

2. The proportion of children with a DBP whose parents do not have behavioural concerns (false 

negatives, or FN)  

3. The proportion of children without a DBP and whose parents do not have behavioural 

concerns (true negatives, or TN)  

4. The proportion of children without a DBP and whose parents have behavioural concerns (false 

positives, or FP)  

Studies that met the following eligibility criteria were included for review:  

1. had investigated DBPs in children between the ages of 0-5 years of age 

2. had systematically elicited parents’ psychological concerns about their child via a validated 

index test (e.g., the Parental Evaluation of Developmental Status (PEDS) [27] or equivalent), 

or via a custom index test designed to elicit parents’ concerns 

3. the study confirmed the presence/absence of a DBP in children via a reference standard that 

had been validated for use within the population of interest (e.g., Eyberg Child Behavior 

Inventory (ECBI) [28], or equivalent) 

4. the study reported the 4 outcomes of interest identified by this review or reported outcome 

measures from which the 4 outcomes of interest could be generated.  

We excluded studies that met one or more of the following exclusion criteria:  

1. the study population of interest did not match the review’s population of interest (i.e., 

sampled only children 5 years and older, or did not report data for the population of interest 

that was separable from older populations) 

2. the study reported the wrong outcomes (i.e., reported the wrong outcomes of interest, or did 

not report outcomes from which the 4 outcomes of this review could be generated) 

3. the study measured heterogeneous mental health problems (i.e., measured a combination of 

problems from different developmental domains (e.g., DBPs and physical health problems)), 

or did not measure DBPs at all 

4. the study elicited heterogeneous concerns from parents (e.g., concerns about psychological 

and physical development in their child), or elicited concerns from parents that were not 

psychological in nature (i.e., not about social, emotional, or behavioral development) 

5. the study used a pseudo-retrospective or pseudo-prospective sampling method [29] (see 

below) 

6. the study was not a primary analysis of data (e.g., re-analyzed data from a previous study) 

There are two primary arguments justifying these eligibility/exclusion criteria. These can be 

categorized as 1) Sampling Methods, and 2) Defining Parents’ Concerns.  

2.1.1 Sampling Methods  

Among diagnostic test accuracy (DTA) studies that have assessed the accuracy of parents’ 

concerns with respect to DBPs, there are three sampling methods by which participant data can be 
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generated: naturalistic, prospective, and retrospective sampling. A description of each of these 

three sampling methods, according to the methods of Kraemer [29] are provided below.  

Naturalistic sampling simply involves drawing a representative sample from the population of 

interest (N0) and testing every participant with both the reference standard and the index test 

irrespective of the participant’s results on either test. From the results of these tests, a 2 × 2 

contingency table can be populated and the 4 outcomes of interest (i.e., TP, FN, FP, TN) can be 

estimated. These outcomes are then used to estimate the values of P, Q, sensitivity (SE), specificity 

(SP), positive predictive value (PPV), and negative predictive value (NPV) (see Data Synthesis and 

Analysis). Briefly, P is the proportion of children who have a DBP within the population of interest, 

and Q is the proportion of parents’ who have concerns within the population of interest. SE is the 

conditional probability of a parent having concerns if their child has a DBP; SP is the conditional 

probability of a parent not having concerns if their child does not have a DBP; PPV is the conditional 

probability of a child having a DBP if their parent has concerns; NPV is the conditional probability of 

a child not having a DBP if their parent does not have concerns.  

Prospective DTA studies first draw a representative sample of parents from the population of 

interest and test all individuals in the sample with the index test (N0). From these index test results, 

we can estimate the proportion of parents in the population of interest with a positive index test 

result – that is, those who have concerns about their child’s behaviour (Q). A second, random 

sample of children whose parents gave a positive response on the index test (N1) is then drawn 

from N0. A third, random sample of children whose parents gave a negative response on the index 

test (N2) is also drawn from N0. All children from the N1 and N2 samples are then administered the 

reference standard. From these reference standard results, we can estimate the conditional 

probability of a child having a positive reference standard result (i.e., DBP) if their parent had a 

positive index test result (i.e., concerns) – that is, we can estimate PPV. Similarly, we can estimate 

the conditional probability of a child having a negative reference standard result (i.e., no DBP) if 

their parent had a negative index test result (i.e., no concerns) – that is, we can estimate NPV. Having 

estimates of Q, PPV, and NPV, we can then proceed to estimate the 4 outcomes of interest, SE, SP, 

and P [29]. However, in the absence of the first sampling stage (N0) (i.e., “pseudo-prospective 

sampling” [29]), we cannot generate a prior estimate of Q. Without Q, we cannot calculate later 

estimates of the 4 outcomes of interest, SE, SP, and P [29], nor can we calibrate these measures 

(see Data Analysis and Synthesis) [30]. Therefore, pseudo-prospective DTA studies were unsuitable 

for this study’s analysis protocol and were excluded from this review. 

Inversely, retrospective DTA studies first draw a representative sample of children from the 

population of interest and test all individuals in the sample with the reference standard (N0). From 

these reference standard results, we can estimate the proportion of children in the population of 

interest with a positive reference standard result – that is, those who have a DBP (P). A second, 

random sample of children who received a positive result on the reference standard (N1) is then 

drawn from N0. A third, random sample of children who received a negative result on the reference 

standard (N2) is also drawn from N0. All parents of the children from the N1 and N2 samples are 

then administered the index test. From these index test results, we can then estimate the 

probability of a parent having a positive index test result (i.e., concerns) if their child has a positive 

reference standard result (i.e., a DBP) – that is, we can estimate SE. Similarly, we can estimate the 

conditional probability of a parent having a negative index test result (i.e., no concerns) if their child 

has a negative reference standard result (i.e., no DBP) – that is, we can estimate SP. Having 
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estimates of P, SE, and SP, we can then proceed to estimate the 4 outcomes of interest, PPV, NPV, 

and Q. However, in the absence of the first sampling stage (N0) (i.e., “pseudo-retrospective 

sampling” [29]), we cannot generate a prior estimate of P. Without P, we cannot calculate later 

estimates of the 4 outcomes of interest, NPV, PPV, and Q [29], nor can we calibrate these measures 

(see Data Analysis and Synthesis) [30]. Therefore, pseudo-retrospective DTA studies were 

unsuitable for this study’s analysis protocol and were excluded from this review. 

2.1.2 Defining Parents’ Concerns  

Determining which types of parents’ concerns to consider can miss the target condition (i.e., 

DBPs), either by mapping too broadly (i.e., including too many types of concerns) or by mapping too 

narrowly (i.e., excluding too many types of concerns). There are limitations to either approach. For 

example, broadening the definition of behavioural concerns too much, such that many concerns 

that are included do not map onto DBPs (but, rather, on to other developmental problems), may 

artificially reduce our SP estimate. Alternatively, narrowing the definition of behavioural concerns 

too much, such that many concerns are excluded that do map onto DBPs may artificially reduce our 

SE estimate. Either situation will introduce bias. In effort to minimize the number of behavioral 

concerns that may be missed by defining this construct too narrowly, this review defined parents’ 

concerns as concerns about the psychological development of their child. As mentioned, 

psychological development has been defined as the social, emotional, and/or behavioral 

development of the child. Therefore, studies that elicited concerns from parents that extended 

beyond the scope of this construct were excluded from this review.  

2.2 Systematic Search Strategy  

Eligible studies were identified using a systematic search strategy that was adapted for use in 

Medline(Ovid), Embase(Ovid), Central(Ovid), CINAHL(EBSCOHost), PsycINFO(Ovid), and Eric(Ovid) 

and Scopus (see Appendix A). Search results were first uploaded to Covidence Systematic Review 

Software [31], in which all steps of the eligibility review process were conducted. Following the 

import of search results, duplicates were removed. Title-and-Abstract Screening was then 

completed, where potentially relevant studies were selected for full-text review. Consensus on 

decisions to include or exclude was required between the 2 reviewers assessing each record, and 

conflicts were resolved via discussion.  

Following Title-and-Abstract Screening, full-text articles were independently screened for 

eligibility by 2 reviewers, with three reviewers in total contributing to this stage of review (SW, RB 

& HP). Studies were excluded from our analysis if they did not meet our eligibility criteria (see below). 

Like the Title and Abstract screening phase, consensus was required between 2 reviewers on 

decisions to include or exclude a study. In situations where a reviewer wished to vote to exclude a 

record, the reviewer had to select one primary reason for ineligibility in Covidence. Any 

disagreement between reviewers was resolved via discussion between all 3 full-text reviewers. 

Consensus among 2/3 of the reviewers was necessary resolve disagreements regarding whether to 

include or exclude a study, and regarding the primary reason for exclusion for any given study.  

Following Full-Text Review, backward citation searching was completed by manually checking 

the reference lists of the included studies [32]. One reviewer (SW) imported all reference material 

from included studies into Covidence for completion of screening. Title and Abstract screening, and 
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full-text screening during this phase were completed independently by two reviewers, and conflicts 

were resolved again via discussion. If a study(s) was missing data required for analysis, the review 

team contacted the study author(s) via email to request the missing data during this review phase.  

2.3 Data Extraction 

It is important to note here that the planned data extraction and analysis methods used by this 

review depended on the sampling methods used by each included study. That is, for example, the 

extraction and analysis of data would have been slightly different for a study with a prospective 

sampling design than for one with a retrospective sampling design. Similarly, the exact methods 

required to analyze data from a study with a naturalistic sampling design are also unique. Given the 

results of this review, all extraction and analysis methods described herein are specific to data from 

studies that used a naturalistic sampling design.  

A data extraction form specific to naturalistic sampling methods was adapted from the “Data 

Collection form for intervention review – RCTs and non-RCTs” data collection template produced by 

the Cochrane Collaboration [33]. An example of the adapted data extraction form for a naturalistic 

sampling design can be found in Appendix B. Data pertaining to the outcomes of interest (i.e., TP, 

TN, FP, and FN), participant demographics (i.e., age, sex, gender, … etc.), publication details (i.e., 

authors, date of publication, … etc.), and study characteristics (i.e., number of participants, 

reference standard used, index test used etc.) were independently extracted from included studies 

and entered into the data extraction form.  

2.4 Assessment of Risk of Bias  

As per the PRISMA-DTA guidelines, risk of bias was assessed in included studies based on their 

applicability to the current problem of interest [34]. Applicability of studies to the current review 

and other sources of methodological bias were assessed using the QUADAS-2 tool [35]. According 

to the QUADAS-2, the applicability of a DTA study is defined as the “the extent to which primary 

studies are applicable to the review’s research questions” and bias is defined as “systematic flaws 

or limitations in the design or conduct of a study [which] distort the results” [35].  

For each included study, two reviewers (SW & RB) independently completed the QUADAS-2 

assessment to determine the risk of bias within each of the following 4 domains: patient selection 

methods, the index test, the reference standard, and the Flow and Timing of test administration. 

Reviewers also used the QUADAS-2 tool to determine whether each included study was applicable 

to our review questions. This was assessed across each of the following 3 domains: the patient 

selection methods, the index test, and the reference standard. Following independent assessment, 

any discrepancies in reviewers’ judgments for each of the domains were resolved via discussion. 

The QUADAS-2 poses signalling questions for each risk of bias domain, and each applicability domain 

[36] to assist reviewers in their assessment. Reviewers judged the risk of bias as “low”, “unclear”, 

or “high” [36] based on their responses to each signalling question. As per the QUADAS-2 guidance 

document, a response of “no” to any signalling question indicated the potential for bias; a response 

of “unclear” was appropriate when the included study reported insufficient data to permit a 

judgment from reviewers; a response of “yes” to any signalling question indicated a low risk of bias 

[36].  
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2.5 Data Analysis & Synthesis 

2.5.1 Naturalistic Sampling Designs 

To determine whether the mere presence of parents’ concerns justifies deciding in favour of 

screening for DBPs in children, reviewers needed to determine how accurately parents’ concerns 

could rule in the presence of a DBP in children. To do this, reviewers calculated the concerns’ 

positive predictive value (PPV), specificity (SP), and jackknife estimates of RR1 based on the four 

outcomes of interest extracted from each included study. RR1 was defined as the ratio of the odds 

of having a DBP among those children who have parents with concerns, over the odds of having a 

DBP among all children [29]. Standard errors, and 95% confidence intervals were obtained for all 

measures listed above. The formulae used to calculate SP, PPV and RR1 for a naturalistic sampling 

design can be found in Figure 1.  

 

Figure 1 Necessary Formulae for Data Analysis for a Naturalistic Sampling Design. Note. 

P refers to the proportion of children with a DBP (P = TP + FN, and P’ = (1 - P)). Q refers 

to the proportion of children of concerned parents (Q = TP + FP, and Q’ = (1 - Q)). TP 

refers to the proportion of children who have a DBP and have parents with concerns; FP 

refers to the proportion of children without a DBP and have parents with concerns; FN 

refers to the proportion of children with a DBP and have parents without concerns; TN 

refers to the proportion of children without a DBP and have parents without concerns. 

For each included study, these estimates were then calibrated on a common scale (ranging from 

0 to 1) using a weighted kappa coefficient, k(0,0) [29]. The formulae used to calibrate SP, PPV and 

RR1 can also be found in Figure 1. Note that, once calibrated, all three estimates yielded the same 

jackknife estimate of k(0,0) [29]. One may interpret a weighted k(0,0) value as a quality index of the 

reproducibility of a positive diagnosis, where k(0,0) equal to 0.0 indicates that any agreement 

between a positive result on the reference standard and a positive result on the index test is due to 

chance alone [29]. Conversely, k(0,0) equal to 1.0 indicates 100% corrected-for-chance agreement 

between a positive result on the reference standard and on the index test. As defined by Landis & 

Koch [36], the relative strength of agreement represented by any weighted kappa statistic ranges 

from poor (k ≤ 0.00) to almost perfect (0.8 < k ≤ 1.00) (see Table 1). Values of k(0,0) must be at least 
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substantial (i.e., k > 0.6) to demonstrate that parents’ concerns can provide a reliable means to rule 

in the presence of a DBP in the absence of additional information [37]. 

Table 1 Strength of Agreement Represented by Weighted Kappa Statistics. 

Kappa statistic  Strength of Agreement  

k ≤ 0.00  Poor  

0.00 < k ≤ 0.20  Slight  

0.20 < k ≤ 0.40  Fair  

0.40 < k ≤ 0.60  Moderate  

0.60 < k ≤ 0.80  Substantial  

0.80 < k ≤ 1.00  Almost Perfect  

Note. This table is adapted from the thresholds defined and published by Landis & Koch [37]. 

To determine if the mere absence of parents’ concerns justifies deciding against screening for 

DBPs in children, reviewers needed to determine how accurately parents’ concerns could rule out 

the presence of a DBP in children. This was done by calculating the concerns’ negative predictive 

value (NPV), sensitivity (SE), and jackknife estimates of RR3 based on the four outcomes of interest 

extracted from each included study. RR3 was defined as the ratio of the odds of not having a DBP 

among children who have parents with no concerns, over the odds of not having a DBP among all 

children [29]. Standard errors and 95% confidence intervals were also obtained for all measures 

listed above. The formulae used to calculate SE, NPV and RR3 for a naturalistic sampling design can 

also be found in Figure 1.  

These estimates were also calibrated on a common scale (ranging from 0 to 1) using a weighted 

kappa coefficient, k(1,0) [29]. Formulae for calibrating SE, NPV, and RR3 can be found in Figure 1. 

Note that, once calibrated, all three estimates yielded the same jackknife estimate of k(1,0) [29]. 

One may interpret a weighted k(1,0) value as a quality index of the reproducibility of a negative 

diagnosis, where values of k(1,0) equal to 0.0 indicate that any agreement between a negative result 

on the reference standard and a negative result on the index test is due to chance alone [29]. 

Conversely, values of k(1,0) equal to 1.0 indicate 100% corrected-for-chance agreement between a 

negative result on the reference standard and on the index test. Values of k(1,0) exceeding 0.6 

indicate that parents’ concerns can provide a reliable means to rule out the presence of a DBP [37]. 

2.6 Meta- and Subgroup Analyses  

In the review protocol, a meta-analysis plan was proposed which used a bivariate, multilevel 

model of k(0,0) and k(1,0) estimates to construct a summary Receiver Operating Characteristic 

(sROC) curve [38]. The area under the sROC curve would have then been calculated to determine 

the overall accuracy of parents’ concerns. However, one scenario in which the proposed bivariate 

model may fail to converge arises when too little data is available for meta-analysis (i.e., an 

insufficient number of studies is returned from our search that meet our eligibility criteria). There 

is little consensus on what constitutes “too little” data; however, by convention, attempting to use 

data from fewer than 4 studies will likely render the model unstable. Therefore, reviewers defined, 

a priori, that a minimum threshold of 4 included studies was required to complete a meta-analysis. 

As is discussed in Section 3, the final systematic search did not yield a sufficiently large dataset from 
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which summary estimates of k(1,0) and k(0,0) could be modeled. Therefore, the meta-analysis 

method published in the protocol was not used to meta-analyze data from the included study.  

3. Data Analysis and Results 

3.1 Study Selection  

Figure 2 was adapted from the PRISMA flow diagram [39] and summarizes the results of the 

screening and review process. Systematic searches returned 8420 articles, and backward citation 

searching returned an additional 19 articles. 3475 articles were removed as duplicates. Titles and 

abstracts from the remaining 4964 records were each screened independently by 2 reviewers, with 

6 reviewers in total contributing to this screening phase (SW, HP, TC, IM, NY & RB). 4910 records 

were considered irrelevant, and thus excluded at this stage. Of the remaining 54 articles, 1 full-text 

version [40] was unable to be retrieved. 53 full-text articles were independently screened for 

eligibility by 2 reviewers, with 3 reviewers in total contributing to this screening phase (SW, HP & 

RB). 52 out of 53 full-text records were ineligible for inclusion for a variety of reasons. Just one 

article [41] met all inclusion criteria. Very few studies failed to meet inclusion criteria for one reason 

alone. However, constraints within the Covidence software required reviewers to select only one, 

primary reason for exclusion on which reviewers could reach a consensus (see Figure 2).  

 

Figure 2 Prisma Flow Diagram. Note. This diagram was adapted from the Prisma Flow 

Diagram published by Page et al., 2021. 



OBM Integrative and Complementary Medicine 2025; 10(1), doi:10.21926/obm.icm.2501009 
 

Page 12/39 

For each of the 52 records excluded at the full-text screening stage, Table 2 provides a description 

of how the selected reason to exclude a study given in Covidence aligned with our exclusion criteria. 

If a study was missing data that were required for analysis, the corresponding author(s) were 

contacted to request the missing data. One such study was retrieved via our search [42]. In this 

study, sample data published for participants under the age of 5 could not be analyzed separately 

from sample data corresponding to participants over the age of 5. As such, we could not generate 

necessary outcome measurements (i.e., TPs, FNs, TNs, and FPs) for our population of interest using 

only the data published by Reijneveld et al. [42]. A request for the disaggregated data was sent to 

the study’s authors. Unfortunately, no response was received by the time of submission. Therefore, 

the paper by Reijneveld et al. [42] was excluded from the analysis.  

Table 2 Description of Primary Reasons for Exclusion in Covidence. 

Exclusion criterion met based on 

reason-for-exclusion given in 

Covidence 

Description of primary reason-for-exclusion in 

Covidence 
Excluded studies 

Wrong Outcomes (n = 15)  

Study did not report proportions of TPs, TNs, 

FPs, or FNs as outcome, or did not report similar 

outcomes that would allow us to generate 

estimates of proportions of TPs, TNs, FPs, and 

FNs (n = 15) 

References [42-56] 

Wrong Population of Interest 

(n = 4)  

Results from children in the target population 

(i.e., under the age of 5 years) were not 

available or could not be analyzed (n = 4)  

References [41, 57-59] 

Wrong Study Design (n = 33)  

Incomplete sampling methods (n = 7)  References [60-66] 

Re-analysis of existing data (n = 2)  References [67, 68] 

Elicited heterogeneous concerns from parents 

(n = 4) 
References [69-72] 

Measured heterogeneous developmental 

problems (n = 6) 
References [73-78] 

Absent or inappropriate index test (n = 7) References [79-85] 

Absent or inappropriate reference standard 

(n = 7) 
References [86-93] 

Three other studies were identified in Covidence as having samples that did not match our 

population of interest and were therefore excluded from this review. First, the study by August et 

al. [58] included “children [that] ranged in age from 7-12 years”, and thus contained a sample that 

was older than our target population. Similarly, the study by Poduska [59] sampled from “all first-

graders in 9 public elementary schools … [that were] participants in 2-school based interventions 

targeting early learning and aggressive behavior”. However, the study did not report the mean age 

or age range of children included in their sample. In North America, most children in first-grade are 

between 6 and 7 years of age. Hence, the sample studied by Poduska [59] appeared to be older than 

our population of interest and the study was therefore excluded from this review. Lastly, the study 

by Feldman et al. [60] was erroneously categorized in Covidence as containing the wrong population 



OBM Integrative and Complementary Medicine 2025; 10(1), doi:10.21926/obm.icm.2501009 
 

Page 13/39 

of interest. However, the children included in the study by Feldman et al. [60] were all 2 years of 

age, and thus were within this review’s population of interest. Nonetheless, all children included in 

this sample had been diagnosed with, or were at risk for, developmental delays [60]. Therefore, this 

study did not match this review’s target condition (DBPs), and therefore the study was excluded on 

the grounds that the developmental problems measured were too heterogeneous. 

3.2 Heterogeneity in Parents’ Concerns 

As previously mentioned, a relatively broad definition of parents’ concerns was employed by this 

review, where studies that elicited parents’ psychological concerns (i.e., social, emotional, or 

behavioral concerns) about their young children were eligible. Parents’ concerns were considered 

too heterogeneous if they addressed psychological development and other domains of 

development in their child simultaneously. For example, a study that elicited concerns from parents 

that addressed physical or cognitive development were not eligible for inclusion. Four studies were 

identified during full text-screening that elicited parent concerns which were considered too 

heterogeneous for the scope of this review. Summaries of how parents’ concerns were defined and 

measured by each of these 4 studies, and why each study was ultimately excluded from this review 

are presented below.  

3.2.1 Barkley, Shelton, Crosswait, et al., 2002 [70] 

In the study by Barkley et al., there were no measurement tools used that could be considered 

index tests that elicited parents’ concerns. The only measure that came close to an index test (as 

defined by this review) was the Normative Adaptive Behavior Checklist (NABC). However, this tool 

did not appear to elicit specific concerns from parents about their child’s psychological development. 

Further, the NABC assesses global developmental functioning across six very different domains: fine 

and gross-motor skill development, sensory-motor skills, language, self-help skills, independent 

living skills, and social skills [70]. Therefore, reviewers considered the data gathered by Barkley et 

al. via the NABC to be too heterogeneous for this review. 

3.2.2 Karabekiroglu, Uslu, Kapci-Seyitoglu, et al., 2013 [71] 

In the study by Karabekiroglu et al., there were again no measurement tools used that could be 

considered index tests that elicited parents’ concerns. The only measure that appeared close to an 

index test was a series of questionnaire items that asked parents to “state the mental and/or 

developmental problems that [parents] thought to exist in [their] child” [71]. Importantly, the 

questionnaire items did not appear to elicit specific psychological concerns or worries from parents. 

Further, items on this questionnaire appeared to address areas of global developmental functioning 

(i.e., speech and language, learning/comprehension, sleeping, eating/feeding behavior) and areas 

of social-emotional development (i.e., irritability, phobias/fearfulness, aggression, hyperactivity, 

attention problems, excessive crying, and social withdrawal) [71]. Therefore, the “index test” used 

by Karabekiroglu et al. [71] was considered too heterogeneous for the scope of this review.  
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3.2.3 Kruizinga, Jansen, de Haan, et al., 2012 [72] 

In the study by Kruizinga et al., there were again no measurement tools used that could be 

considered index tests that elicited parents’ concerns. The only measure that came close to an index 

test (as defined by this review) was an item which assessed whether parents “worried about their 

child’s upbringing” [72]. It was unclear to reviewers whether this measure was contained within a 

validated screening tool, or if it was a standalone item. Nonetheless, reviewers felt that “upbringing” 

as a construct was too broad and did not fit this review’s definition of parents’ concerns.  

3.2.4 Wendland, Danet, Gacoin, et al., 2014 [73] 

The study by Wendland et al. sought to examine the psychometric properties of a French 

translation of the BITSEA, which is a screening tool for the identification of elevated levels of social-

emotional behavior problems or delayed levels of competence in children aged 1-3 years [73]. The 

BITSEA contains 2 single-item questions that assess parents’ worries, in addition to subscales that 

measure behavioral problems. Pertinent to the scope of this review, the BITSEA-A item asks parents 

to report on the level of worry they have about their young child’s behavior, emotions, or 

relationships [73]. In their analysis, Wendland et al. calculated correlations between BITSEA 

subscale scores and the level of parental worry as reported by parent responses to the BITSEA-A 

item [73]. Unfortunately, this study was erroneously categorized during the full-text screening 

phase as having reported heterogeneous concerns. Given that the BITSEA-A screening item does 

elicit specific concerns from parents, the study did in fact meet this inclusion criterion. Nonetheless, 

the fact that only correlational data was reported by Wendland et al. (from which we could not 

generate estimates of proportions of TPs, TNs, FPs, and FNs) rendered this study ineligible for 

inclusion. 

3.3 Included Study Characteristics: Glascoe, MacLean & Stone, 1991 [41] 

3.3.1 Demographic and Study Characteristics 

Demographic and study characteristic data for the included study by Glascoe et al. [41] was 

extracted by reviewers (SW & RB). The study’s stated purpose This cross-sectional study enrolled 99 

parent-child dyads from five sampling sites, where patients who had visited one of the five sampling 

sites to seek non-acute medical care were eligible to participate in the study [41]. Sampling sites 

consisted of “two urban teaching hospitals” and “three private pediatric practices” [41]. Four 

eligible parent/child dyads declined participation, leading to a sample size of n = 95. Children 

enrolled were between 24-78 months of age, with a mean age of 48 months [41]. Statements that 

disclosed the study’s funding were not included in the publication by Glascoe et al. [41]. 

3.3.2 Eliciting Parents’ Concerns: The Index Test 

First, an index test was administered verbally to parents [41]. The first question on the index test 

“asked each parent ‘Please tell me any concerns about your child’s learning and development?’” 

[41]. This generated positive responses specific to behavioral concerns from 8 out of 95 parents. All 

parents were then asked, “Do you have any concerns about the way [your child] behaves” [41]. This 

second question generated 26 positive responses [41]. Results from these 2 index test questions 



OBM Integrative and Complementary Medicine 2025; 10(1), doi:10.21926/obm.icm.2501009 
 

Page 15/39 

were pooled to yield a total of 34 parents that had indicated that they had concerns about their 

child’s behavior. Note that these and other questions were later published in a formal, validated 

tool intended to elicit information about parents’ concerns – the PEDS [27].  

The PEDS itself has demonstrated moderate internal consistency (Cronbach’s alpha a = 0.692), 

with a tendency toward higher internal consistency as the age of participants increases [94]. The 

concurrent validity of the PEDS has been well studied, and associations between parent concerns 

on the PEDS and diagnostic measures of development are significant [94]. However, recent studies 

of the predictive validity of the tool are limited. Only reports of strong associations between parents’ 

concerns and later observations of academic failure and diagnoses of autism spectrum disorder in 

children are reported by the tool’s author [94].  

3.3.3 Measuring DBPs: The Reference Standard 

Following administration of the index test questions, the presence/absence of DBPs were 

confirmed using the Eyberg Child Behavior Inventory (ECBI) as a reference standard. The ECBI is a 

parent-report questionnaire comprised of 2 subscales: the problem subscale, and the intensity 

subscale. Relevant to this review, the problem scale asks parents to identify which behavior 

problems have been observed (if any) in their child, out of a total of 36 behaviors problems common 

among children with conduct problems. The ECBI was standardized on children between 2-12 years 

of age [95], which is consistent with this review’s population of interest. The instrument has 

demonstrated good reliability, with an internal consistency coefficient (Cronbach’s alpha) of r = 0.98 

for the problem subscale [96]. Also, the ECBI has demonstrated good predictive validity, where 

children with conduct problems tend to have problem subscale scores (mean = 15.0) that are 

significantly higher than children without conduct problems (mean = 5.6, p < 0.01) [96]. Glascoe et 

al. defined the cut-off for a failed test (i.e., indicating the presence of DBPs) as the presence of 16 

or more behavior problems [41]. A total of 20 children received a score of 16 or higher [41]. 

Unfortunately, due to the methods by which the results of the index test questions were pooled 

together, it is unknown which of the children with positive ECBI scores received a positive score on 

the first index question, and which of these children received a positive score for the second index 

test question.  

3.4 Risk of Bias in Included Studies: Glascoe, MacLean & Stone, 1991 

Table 3 summarizes the results of the risk of bias assessment completed for the study by Glascoe 

et al. [41] via the QUADAS-2 assessment tool. Two reviewers (SW & RB) independently completed 

the QUADAS-2 assessment for the included study. Appendix C contains a copy of the QUADAS-2 

assessment form, including all signalling questions posed to reviewers for both risk of bias concerns 

and applicability concerns across all domains.  
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Table 3 Revised Quality Assessment of Diagnostic Accuracy Studies (QUADAS-2): Results 

for the study by Glascoe, MacLean & Stone, 1991. 

Risk of bias Applicability concerns 

Patient 

selection 
Index test 

Reference 

standard 

Flow and 

timing 

Patient 

selection 
Index test 

Reference 

standard 

☺ ?  ☺ ☺ ☺ ☺ 

☺ Low risk  High Risk ? Unclear Risk 

Note. Table adapted from the QUADAS-2 results template published by Whiting et al. [35]. 

3.4.1 Domain 1: Patient Selection 

Risk of Bias in Patient Recruitment and Enrolment. The QUADAS-2 tool assessed whether the 

selection of patients by Glascoe et al. [41] could have introduced bias. Three signalling questions 

identified key methodological areas where risk of bias could have been introduced.  

The first signalling question asked whether the study used “consecutive” or random sampling as 

a strategy to minimize the risk of sampling bias [36]. The study by Glascoe et al. used convenience 

sampling to enroll participants, where “parents of children seeking health services who were 

between 24 and 78 months of age and who were not acutely ill were asked to participate” [41]. As 

mentioned, all participants were parent-child dyads who had been recruited while seeking pediatric 

care from one of the five recruiting sites [41]. While convenience sampling carries some risk of 

sampling bias, reviewers did not find evidence in the text to suggest that participants were enrolled 

during the recruiting window in a manner that would impart additional risk of bias (e.g., cherry 

picking). Therefore, reviewers considered the risk of bias in this area to be low.  

Second, the QUADAS-2 asked reviewers to determine whether a case-controlled design had been 

avoided by the study in question. The study by Glascoe et al. [41] used a naturalistic sampling design, 

where parents’ concerns and children’s behavior problems were assessed in tandem. The risk of 

bias pertaining to this question was therefore judged to be low. 

Lastly, reviewers were asked to determine whether any unjustifiable exclusion criteria were 

implemented that could have introduced sampling bias. The study by Glascoe et al. had two explicit 

eligibility criteria. First, as mentioned, children were not eligible for inclusion if they were seeking 

acute medical care, and second, children were not eligible if they were younger than 24 months or 

older than 78 months of age [41]. These exclusion criteria were considered justifiable in the eyes of 

reviewers, given that the context of this review and of the practice guidelines in question [26] are 

also specific to well-child primary care visits; that is, routine, non-acute healthcare visits for young 

children (i.e., between 2-5 years of age).  

One additional area not addressed by the QUADAS-2 tool may also contribute to the risk of bias 

in this study. 4 out of 99 recruited parent-child -dyads declined to participate in the study by Glascoe 

et al. [41]. Further, no data was reported by Glascoe et al. about the demographic or clinical features 

of these parent-child dyads to indicate that they differed significantly (or not) from those patients 

included in the study. Given the lack of transparency about potential differences between those 

individuals who participated and those who did not, reviewers determined that a risk of 

nonresponse bias [97] could not be ruled out. However, given that the return rate for this study was 

relatively high (i.e., responses gathered from 95/99 from eligible participants), reviewers considered 
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this risk to be low. Overall, risk of bias within the patient selection domain was judged to be low 

(see Table 3). 

Applicability of the Patient Sample. The QUADAS-2 included a signalling question about whether 

the study included patients that did not match our review question. As mentioned, patients who 

participated in the study by Glascoe et al. [41] were sampled from pediatric care clinics and 

consisted of only those patients who were seeking non-acute care. Reviewers found that this clinical 

context was sufficiently similar to the clinical context detailed in the practice guidelines by Charach 

et al. [26], which informed our review questions. Therefore, reviewers had low concern about the 

overall applicability of the participants sampled by Glascoe et al. [41] (see Table 3).  

3.4.2 Domain 2: Index Test 

Risk of Bias within the Index Test. The QUADAS-2 tool also assessed whether the index test, how 

it was conducted, and how it was interpreted by Glascoe et al. [40] could have introduced bias. Two 

signalling questions assessed this. Reviewers were first asked to evaluate if the results of the index 

test used by Glascoe et al. [41] had been interpreted without knowledge of the results of the 

reference standard. In the study by Glascoe et al. [41], the index test questions were administered 

before the reference standard (the ECBI). Also, even if the results from the index test questions had 

been scored after the ECBI was administered, reviewers believe that the format of the index 

questions were consistent with those contained in the PEDS – that is, responses from parents are 

given by circling “yes” or “no”, or “a little”. In this format, parents’ concerns can be assessed with 

relative objectivity, requiring little interpretation on behalf of researchers scoring the results. 

Therefore, reviewers considered the risk of bias pertaining to this question to be low. 

Second, reviewers were asked to determine if a test threshold was used for the index test, and 

(if so) if the test’s threshold had been pre-specified. As mentioned above, the index test used by 

Glascoe et al. [41] did not calculate or sum a total score for which a test threshold was necessary. 

Rather, as mentioned above, the total number of parents who reported concerns about their child’s 

behavior was calculated by summing the number of participants who reported concerns about 

behavior in response to either the first (n = 8) or second (n = 26) index test question (Glascoe et al., 

1991). Therefore, the risk of bias pertaining to this signalling question was found to be low.  

Outside of the signalling questions asked by the QUADAS-2, however, reviewers identified 

additional areas of concern where the conduct of the index test may have introduced bias. If we 

assume that Glascoe et al. [41] used a version of the PEDS that is consistent with the published 

version of the tool as their index test there is some ambiguity in how Glascoe et al. [41] 

dichotomized parents’ responses to the index test questions to arrive at that number of concerns 

(i.e., 34). The published version of the PEDS explicitly codes parents’ responses to these same index 

test questions in one of three categories: “no”, the parent is not concerned; the parent is “a little” 

concerned; or “yes” the parent is concerned [27]. If Glascoe et al. [41] used a similar scale to record 

index test responses, they may have combined responses of “yes” or “a little” to either index test 

question into one “yes” category for a dichotomous response variable. Any such strategy to 

determine what constituted a “yes” response on these index test questions may have influenced 

the total number of concerns measured, and thus poses a risk of bias. Therefore, the overall risk of 

bias in the index test domain was found to be unclear (see Table 3).  
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Applicability of the Index Test. The QUADAS-2 tool also included a signalling question that 

assessed whether the index test, its conduct, or its interpretation differed from our review 

questions. As mentioned previously, the second index test question posed by Glascoe et al. [41] 

specifically elicited parents’ concerns about their child’s behavior. As for the first index test question, 

only parents’ responses that specifically referred to behavioral concerns were included in the 

analysis by Glascoe et al. [41]. Reviewers therefore had low concern about the applicability of the 

index test.  

3.4.3 Domain 3: Reference Standard 

Risk of Bias within the Reference Standard. The QUADAS-2 tool also asked reviewers to 

determine if the reference standard used by Glascoe et al. [41], its conduct, or its interpretation 

could have introduced bias. This was assessed via 2 signalling questions.  

The first signalling question asked whether the reference standard was likely to classify the target 

condition correctly. According to the scoring guide that accompanies the QUADAS-2, “estimates of 

test accuracy are based on the assumption that the reference standard is 100% sensitive” [36]. To 

the knowledge of reviewers, there is no instrument that is 100% accurate in screening for behavior 

problems in young children. As such, any bias that results from the reference standard chosen by 

Glascoe et al. [41] should be assessed based on the reported validity and reliability of the tool itself.  

Glascoe et al. [41] used the Eyberg Child Behavior Inventory (ECBI) as a reference standard. Thus, 

reviewers felt that the reference standard was likely to classify the target condition (behavior 

problems) correctly. Therefore, the risk of bias pertaining to the first signalling question was judged 

to be low.  

The second signaling question asked reviewers to determine whether the reference standard 

results were interpreted without knowledge of the results of the index test. According to Glascoe 

et al., “after parents stated their concerns, they were asked to complete the Eyberg Child Behavior 

Inventory (ECBI)” [41]. The ECBI is designed such that the scoring of parent responses is intended to 

be objective, where scoring consists of summing the number of “yes” responses given by parents 

(for the problem scale) [98]. Therefore, there is little interpretation to be done on behalf of a 

researcher who scores the reference standard. Therefore, reviewers considered there to be a low 

risk of bias attributable to the interpretation of the reference standard results.  

However, many additional aspects of the methods by which the ECBI was administered and 

scored remain unclear, and therefore represent potential sources of bias. First, it is unknown 

whether the same researcher administered both the index test and the ECBI to parents. Reviewers 

considered this to be the probable scenario, given that the time interval between tests was implied 

to be short. Also, it is unclear whether researchers assisted parents when they completed the ECBI. 

Hence, the effects of observer-expectancy bias on parents’ responses to the reference standard 

cannot be ruled out.  

Second, Glascoe et al. [41] defined a cutoff threshold for the ECBI of 16, where 16 or more 

behavior problems was considered a positive reference standard result. This cutoff, however, is 

inconsistent with the cutoff threshold defined by the authors of the ECBI, who have identified a 

“tentative cutoff point of 11” for the behavior problem scale [98]. Therefore, reviewers had 

concerns that the cutoff threshold for behavior problems that was used by Glascoe et al. [41] may 
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have biased (downward) the number of children identified as having behavior problems via the 

reference standard.  

Lastly, the order of test administration could have introduced a response bias; that is, parents’ 

previous responses to the index test may influence their later responses to the ECBI via a variety of 

mechanisms. The anchoring effect describes the tendency of an established reference point to 

influence an individual’s decisions. For example, if a parent previously expressed that they did not 

have concerns about their child’s behavior (i.e., via the index test), he or she may have been less 

likely to report the presence of specific behavior problems. Inversely, had the parents completed 

the ECBI first, a different type of response bias might have been introduced. Overall, reviewers 

considered there to be a high risk of bias within the reference standard domain (see Table 3).  

Applicability of the Reference Standard. The QUADAS-2 tool asked reviewers to assess whether 

the target condition (i.e., DBPs), as defined by the reference standard used by Glascoe et al. [41] 

(i.e., the ECBI), matched the target condition defined in our review question. While the problems 

assessed by the ECBI may refer to behaviors common to many DBDs (i.e., ODD, Conduct Disorder, 

ADHD etc.), the authors of the ECBI only state that “the ECBI is an internally valid scale which 

measures a unitary construct, ‘conduct problem’” [96]. Whether this tool possesses similar 

construct validity for our target condition (DBPs) is unknown. Reviewers considered the similarity 

between these two constructs to be sufficient such that there were low concerns about its 

applicability to the review questions.  

3.4.4 Domain 4: Risk of Bias within Study Flow and Timing 

Lastly, the QUADAS-2 asked reviewers to assess whether “patient flow could have introduced 

bias” [36]. The first signalling question asked reviewers if there was an appropriate time interval 

between the administration of the index test and of the reference standard. Reviewers were also 

asked to determine if any interventions were delivered between the administration of the index 

test and the reference standard. Glascoe et al. [41] simply state that "after parents stated their 

concerns [via the index test], they completed the ECBI", implying that both tests were administered 

within a short time interval and that no intervention occurred in between the two tests. Assuming 

this to be true, reviewers considered there to be a low risk of bias pertaining to this question.  

In the second and third signaling questions, the QUADAS-2 asked reviewers to determine if all 

participants were assessed with a reference standard, and if all participants were assessed using the 

same reference standard. Only one reference standard was used (i.e., the ECBI) by Glascoe et al. 

[41]. Furthermore, data from all 95 individuals to whom the ECBI and the index test were 

administered were reported by Glascoe et al. [41]. Therefore, there were no missing data for either 

the reference standard or the index test. Reviewers therefore considered there to be a low risk of 

bias pertaining to these signaling questions.  

The last signaling question asked reviewers to determine whether all data from patients enrolled 

in the study by Glascoe et al. [41] were included in their analysis. As mentioned, there was no 

evidence of missing data in the study by Glascoe et al. [41]. Therefore, reviewers considered there 

to be a low risk of bias pertaining to this question. Overall, reviewers found there to be a low risk of 

bias in the study flow and timing domain (see Table 3).  
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3.5 Results of Individual Studies: Glascoe, MacLean & Stone, 1991 

Table 4 presents the frequencies of true positive, false negative, true negative, and false negative 

outcomes extracted from the study by Glascoe et al. [41]. Table 5 presents the proportions of true 

positive, false negative, true negative, and false positive outcomes, their standard errors, and 95% 

confidence intervals. There is an asymmetry in the number of parents who have concerns and the 

number of children who have DBPs, with more of the former than the latter. A notably larger 

proportion of parents expressed concerns about their child’s behavior (0.358) than there were 

children who had behavioral problems (0.211). Indeed, the odds that a parent had concerns were 

2.091 [i.e., (0.358/0.642)/(0.211/0.789)] times higher than the odds that a child had a DBP (Jackknife 

se = 0.058, Jackknife 95% CI: 1.977-2.205). Given this asymmetry, it is not wholly surprising that 

there is a relatively large proportion of false positive outcomes present in the sample (0.211). Also, 

there is a statistically significant proportion of false negative outcomes (0.063). Overall, parents 

made errors distinguishing between children with a DBP and children without in approximately 27.4% 

of cases. 

Table 4 Frequencies of true positive, false positive, false negative, and true negative 

outcomes for the study by Glascoe, MacLean & Stone (1991). 

 
Behavioral Concerns 

Marginal Frequency 
Yes No 

Disruptive 

Behavior Problems 

Yes 14 6 20 

No 20 55 75 

Marginal Frequency 34 61 95 

Table 5 Proportions of true positive, false positive, false negative, and true negative 

outcomes for the study by Glascoe, MacLean & Stone (1991). 

 
Behavioral Concerns Marginal 

Proportion Yes No 

Disruptive 

Behavior Problems 

Yes 
0.147 (0.036) 

[0.076-0.219] 

0.063 (0.025) 

[0.014-0.112] 

0.211 (0.042) 

[0.129–0.293] 

No 
0.211 (0.042) 

[0.129-0.293] 

0.579 (0.051) 

[0.480-0.678] 

0.789 (0.042) 

[0.708–0.872] 

Marginal Proportion 
0.358 (0.049) 

[0.262-0.454] 

0.642 (0.049) 

[0.546-0.739] 
1.00 

Note. Standard errors are given in parentheses; 95% confidence intervals are given in square 

parentheses. 

3.6 Results of Data Synthesis & Analysis 

Table 6 presents measures that indicate the accuracy with which parents’ concerns can rule in 

the presence of a DBP in young children. An estimated PPV of 0.412 indicates that, among all parents 

who expressed concerns, 41.2% had a child with a DBP. An estimated SP of 0.733 indicates that, 

among all children without a DBP, 73.3% of their parents did not express behavioral concerns. RR1 
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was estimated to be 2.626, indicating that the odds that a child has a DBP are 2.6 times higher 

among parents who report concerns (i.e., 14/20 = 0.700), compared to the same odds irrespective 

of parents expressing concerns or not (i.e., 20/75 = 0.267). Following Kraemer [29] these measures 

were calibrated using a k(0,0) weighted kappa coefficient. An estimated k(0,0) value of 0.255 

indicates only a fair agreement (i.e., 0.2 < k ≤ 0.4) between a positive reference standard result (i.e., 

presence of a DBP, as measured via the ECBI) and a positive index test result (i.e., presence of 

parents’ concerns, as measured via the index test).  

Table 6 Measures of the Accuracy of Parents’ Concerns at Ruling In the Presence of a 

Disruptive Behavior Problem in Young Children: Results from Glascoe, MacLean & Stone 

(1991). 

PPV SP RR1 k(0,0) 

0.412 (0.084) 0.733 (0.051) 2.626 (0.068) 0.255 (0.009) 

[0.246–0.577] [0.633–0.833] [2.493–2.760] [0.238–0.272] 

Note. PPV is the positive predictive value of parents’ concerns; SP is the specificity of parents’ 

concerns; Jackknife estimates of RR1 and k(0,0) are given, where RR1 is a relative risk ratio, and 

k(0,0) is a weighted kappa coefficient. Standard errors are given in parentheses; 95% confidence 

intervals are given in square parentheses. 

Table 7 presents measures that indicate the accuracy with which parents’ concerns can rule out 

the presence of a DBP in young children. An estimated NPV of 0.902 indicates that, among all 

parents who did not express concerns, 90.2% had a child without a DBP. An estimated SE of 0.7 

indicates that, among all children with a DBP, 70% of their parents expressed behavioral concerns. 

RR3 was estimated to be 2.448, indicating that the odds that a child does not have a DBP are 2.5 

times higher among parents that did not report concerns (i.e., 55/6 = 9.17), compared to the same 

odds irrespective of the presence or absence of parents’ concerns (i.e., 75/20 = 3.75). Again, 

following Kraemer (1992), these measures were calibrated using a k(1,0) weighted kappa coefficient. 

An estimated k(1,0) value of 0.533 indicates only a moderate agreement (i.e., 0.4 < k ≤ 0.6) between 

a negative reference standard result (i.e., absence of a DBP, as measured via the ECBI) and a 

negative index test result (i.e., absence of parents’ concerns, as measured via the index test). 

Table 7 Measures of the Accuracy of Parents’ Concerns at Ruling Out the Presence of a 

Disruptive Behavior Problem in Young Children: Results from Glascoe, MacLean & Stone 

(1991). 

NPV SE RR3 k(1,0) 

0.902 (0.038) 0.700 (0.102) 2.448 (0.100) 0.533 (0.01) 

[0.827–0.976] [0.499–0.901] [2.252–2.644] [0.501–0.564] 

Note. NPV is the negative predictive value of parents’ concerns; SE is the sensitivity of parents’ 

concerns; Jackknife estimated of RR3 and k(1,0) are given, where RR3 is a relative risk ratio; k(1,0) 

is a weighted kappa coefficient. Standard errors are given in parentheses, and 95% confidence 

intervals are given in square parentheses. 
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4. Discussion 

4.1 Overview 

The purpose of this review was to determine whether parents’ concerns can provide enough 

accurate information to PCPs, such that they can efficiently decide in favour of or against screening 

for DBPs in young children. We therefore sought to generate a consensus on the accuracy of parents’ 

concerns in this context via systematic review methods. Ultimately, a limited number of results were 

retrieved by this review. The single study that met our eligibility criteria provided some preliminary 

evidence that parents’ concerns do not accurately distinguish between children with DBPs and those 

without. Further, the results of our data analysis suggest that the presence of parents’ concerns 

about their child’s behavior may be more likely to generate false positive cases than false negatives 

– a trend which may negatively influence the accessibility of testing and diagnostic services for both 

children with DBPs and those without. 

However, the results of one study are not sufficient to generate a consensus on this topic, and 

extreme caution should be exercised when interpreting and applying these results to clinical 

practice. The results of this review highlight a significant gap in the literature, which could indicate 

that high-quality evidence to demonstrate the accuracy of parents’ concerns is simply difficult to 

retrieve using systematic review methods. Whether this is due to an overall dearth of research on 

this topic, or due to significant heterogeneity in the methods by which researchers have previously 

addressed this question remains unknown. The results of this review also prompt future research 

questions about whether alternate methods exist that can more accurately determine when 

screening for DBPs in young children is warranted. 

These findings also call into question the legitimacy of current practice guidelines, which 

recommend: first, PCP’s use the presence/absence of parents’ concerns about their child’s behavior 

to determine whether screening for DBPs is needed; and second, which do not make 

recommendations about the methods by which PCP’s should elicit these concerns (Charach et al., 

2017). The gap in literature illuminated by this review ultimately calls into question whether 

sufficient academic consensus is available to support these current recommendations. 

4.2 Efficiency of Systematic Review Methodology: Scope and Applications 

Our systematic search strategy produced 8420 records and resulted in 4964 abstracts screened 

for eligibility by reviewers. Just 53 of these records were eligible to be reviewed in full. Out of the 

53 full-text studies reviewed, only one study [41] met all eligibility criteria. Despite the large number 

of records generated by our systematic search strategy, this review yielded more limited data than 

was previously identified in a recent rapid review [99]. Interestingly, most records that were 

excluded during full-text screening were excluded due to problems within the studies’ designs (n = 

33). Further, most of these records were excluded due to heterogeneity in how studies defined or 

measured parents’ concerns and DBPs in children (n = 24/33). This result points to a need for 

additional research that a) generates consensus on how behavior problems and parents’ concerns, 

as constructs, are defined, and b) develops gold standard screening tools that reliably measure 

these constructs. Until such time that behavioral concerns and DBPs are defined and measured 

consistently within the literature, systematic review methods may continue to be inefficient in 

retrieving data that addresses these constructs. 
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Given the results of this review, it is possible that diagnostic test accuracy methods may not be 

the most important method by which we can assess the predictive validity of parents’ concerns. 

Instead, we may benefit from more observational data that assesses the longitudinal trajectory of 

FP and FN cases. Such work could provide much needed, objective data about the harms associated 

with both outcomes, and may provide an empirical basis on which we can identify which outcomes 

should be addressed with greater political attention. Alternatively, with unlimited resources, one 

could study the clinical outcomes associated with both FP and FN cases via RCT; however, such a 

method is likely not be feasible given ethical constraints. 

4.3 The Accuracy of Parent’s Concerns: Quality and Scope of Evidence  

Ultimately, reviewers did not find good-quality evidence in the results of Glascoe et al. [41] to 

demonstrate that parents’ concerns can accurately distinguish between children with DBPs and 

those without. While the reported sensitivity of parents’ concerns (SE = 0.700, [0.499; 0.901]) was 

relatively high, calibration of this result demonstrated only moderate agreement (k(1,0) = 0.533, 

[0.501; 0.564]) between a negative reference standard result (i.e., absence of DBPs) and a negative 

index test result (i.e., absence of parents’ concerns). Given that the estimated k(1,0) value is less 

than 0.6, this result suggests that the absence of parents’ concerns may not provide enough 

accurate information to PCPs to rule out the presence of a DBP and decide against screening [36].  

Similarly, the specificity of parents’ concerns (SP = 0.733, [0.633; 0.833]) was also relatively high, 

but calibration of this result demonstrated only fair agreement (k(0,0) = 0.255, [0.238;0.272]) 

between a positive reference standard result (i.e., presence of DBPs) and a positive index test result 

(i.e., presence of parents’ concerns). Given that the estimated value of k(0,0) is again less than 0.6, 

this result also suggests that the presence of parents’ concerns may not provide enough accurate 

information to PCPs to rule in the presence of DBPs and decide in favour of screening. 

Given the ratio of k(1,0) to k(0,0) (i.e., 0.533/0.255 = 2.091), parents’ concerns appear to be 

relatively better at ruling out the presence of DBPs than they are at ruling in. In fact, any test that is 

better at ruling out illness will have a value of k(1,0) that is higher than k(0,0). When interpreting 

the relationship between these quality indices, it is important to assess the relative harms 

associated with a low value of either quality index. These harms are influenced by the relative 

prevalence of concerns (i.e., P and P’), and by the SE and SP of the test. As mentioned, while the SE 

of parents’ concerns (0.700) was only slightly smaller than the SP (0.733), the quality of the 

specificity (k(0,0) = 0.255) was lower than that of the sensitivity (k(1,0) = 0.533). Additionally, there 

are more children without DBPs (P’ = 0.789) in the sample from Glascoe et al. [40] than there are 

children with DBPs (P = 0.211), and more FP cases (i.e., 0.211 or 20/95) than FN cases (i.e., 0.063 or 

6/95). Since the relative prevalence of P to P’ are so disparate, and the SE and SP of parents’ 

concerns are roughly equal, parents’ concerns in this context are more likely to generate FP 

outcomes than FN outcomes. 

There are significant harms associated with the use of a test that is relatively poor at ruling in 

illness (i.e., with a low k(0,0) value) and that which is likely to generate a high volume of FPs. This is 

due to the relative number of children affected by these kinds of errors, where more well children 

are likely to be misclassified as having a DBP. These harms can include unnecessary testing and 

increased emotional burden for a larger proportion of children without DBPs and their families. 

Indirectly, this scenario can also lead to harm for the smaller proportion of children with DBPs, 
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where a greater demand for screening and diagnostic services can reduce the accessibility of 

diagnostic testing for children who really need it. Thus, the harms associated with using a test that 

has a relatively poor ability to rule in illness (i.e., low k(0,0)) are likely to impact a majority of children, 

particularly in a system where there are finite resources available at a diagnostic level. In the context 

of the data from Glascoe et al. [41], it is therefore concerning that the quality of the specificity of 

parents’ concerns (k(0,0)) is so low.  

This is not to say that there are no harms associated with the use of a test that is poor at ruling 

out illness (i.e., where k(1,0) < k(0,0)). In the context of the data from Glascoe et al. [41], parents’ 

concerns were still unlikely to provide enough accurate information to rule out the presence of DBPs 

given that the value of k(1,0) was smaller than 0.6 [37]. A poor ability to rule out illness in this 

context can still cause harm for the minority children who do have DBPs. Given the significant 

burden of suffering associated with the presence of DBPs, failure to decide in favour of screening 

(when necessary) may cost children access to timely interventions – interventions which, 

importantly, are effective in attenuating the risks of long-term harm. While these costs impact the 

minority of children in this sample (i.e., children with DBPs, P = 0.211), the scale of these costs is 

substantial for those affected, and therefore should not be undervalued.  

In addition to the results of our data analysis, reviewers found there to be a high risk of bias 

within the methods of Glascoe et al. [41], which limits the strength of the evidence presented. There 

remains some ambiguity in how exactly parents’ concerns were elicited in the study by Glascoe et 

al. [41], and by what index test. This points, again, to ambiguity in how parents’ behavioral concerns 

are defined and measured in this field. Further, the order of test administration, and ambiguity in 

researcher blinding methods also contribute to a high risk of bias within the reported findings. Lastly, 

a discrepancy exists between the cut-off threshold defined by Glascoe et al. [41] and the cut-off 

threshold defined by the authors of the reference standard (i.e., the ECBI). This may have biased 

downward the estimates of accuracy reported here. Overall, the quality of the evidence retrieved 

by this review further emphasizes the need for more high-quality research to address whether 

parents’ concerns can accurately distinguish between children with DBPs and children without. Until 

such a time that good quality evidence on this subject is accessible via methods like systematic 

reviews, clinicians may remain without the necessary tools to determine whether the presence or 

absence of parents' concerns justifies deciding in favour of or against screening for DBPs in young 

children.  

4.4 Limitations  

4.4.1 Limitations Due to Construct Heterogeneity 

There is a known limitation introduced by the way in which the threshold for parents’ concerns 

is defined. As mentioned previously, defining parents’ concerns too narrowly, such that many 

concerns are excluded that do map to behavioral problems, can impact the validity of marginal 

proportions (i.e., the relative prevalence of behavior problems, P and P’). This, in turn can artificially 

reduce an SE estimate, and may also lead to improper estimates of k(1,0) and of the marginal odds 

ratios. Any change to the marginal odds estimates will impact the ratio of kappa coefficients, which 

then can impact the interpretation of whether a test is better at ruling in or ruling out illness. While 

studies that elicited behavioral, social, or emotional concerns from parents were eligible for 

inclusion in this review, the working definition of parents’ concerns that was implemented by 
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Glascoe et al. [41] remained quite narrow relative to the definition of concerns implemented by this 

review. In the study by Glascoe et al. [41], parent concerns about domains of development outside 

of their child’s behavior were excluded from their analysis. Therefore, it is possible that the 

estimates of SE and k(1,0) generated from Glascoe et al.’s data [41] and reported here, may be 

skewed downward.  

4.4.2 The Absence of a Gold-Standard 

In addition, the absence of a gold standard from which we may verify the presence/absence of 

DBPs limits our ability to estimate the accuracy of any index test. Not only does the absence of a 

gold standard contribute to the variability in the methods by which any study assesses the presence 

of DBPs in young children, the use of a non- “gold standard” test in diagnostic test accuracy may 

yield biased estimates of the prevalence of cases and non-cases [100]. Further, over- or 

underestimation of the prevalence of the target condition will result in over- or underestimation of 

the reliability of an index test [100]. The absence of a gold-standard tool therefore limits the 

reliability of the accuracy estimates presented by this review (as generated from data by Glascoe et 

al. [41]). Reviewers caution that the results presented here should not be interpreted as absolute 

indicators of the accuracy of parents’ concerns, but rather as estimates that can be biased by 

classification errors in both the reference standard and the index test.  

4.4.3 Limitations Imposed on Search Strategy 

Several imposed search strategy constraints significantly impacted the number of studies 

retrieved for review. While reviewers employed an intentionally broad initial search approach, the 

final search strategy restricted the age range of children to 0-5 years. While a recently published 

rapid review [99] did assess the accuracy of parents’ concerns for a broader target population (0-

12-years) and it did not yield many more included studies (n = 2), it is possible that the age restriction 

imposed on our search strategy could have limited the number of studies ultimately retrieved. 

Additionally, the final search strategy excluded ADHD-related behavioral dimensions from key 

words. Given the high comorbidity between DBDs and ADHD [2, 101], relevant diagnostic test 

accuracy studies may have been overlooked. The omission of grey literature searches further 

restricted potential findings. These methodological constraints could ultimately have limited our 

ability to generate summary estimates of accuracy as planned in the meta-analysis protocol. 

4.5 Interdisciplinary Contributions to Research and Future Directions 

The current CPS screening guidelines for DBPs promote the psychological health and 

development of young children through routine and early screening [26]. This prevention strategy 

bridges the fields of public health, psychology, and medicine. In the context of these guidelines and 

this review, the assessment of the accuracy of parents’ concerns further employed research and 

analysis methods from each of these three fields. This interdisciplinary approach attempted to 

bridge some of the research gaps that exist between the assessment of diagnostic test accuracy in 

medicine, and the assessment of screening test accuracy in psychology and public health.  

While the results of this review did not provide robust answers to our research questions, they 

uncovered a gap in the current literature that may be addressed by future, interdisciplinary research. 
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As the prevention of psychological disorders becomes more central to public health policy, the 

development of accurate screening measures that can detect early symptoms may be in the 

interests of stakeholders. This may be particularly important for disorders that have an early age of 

onset and are associated with a considerable burden of suffering, like DBPs. With respect to the 

findings of this review, future research may benefit from addressing the accuracy of parents’ 

concerns in a broader context. A focus on broader age ranges, and other developmental domains 

may facilitate the construction of a better-defined framework from which parents’ concerns about 

their children’s development can be categorized. Further, additional research that builds on the 

work of Glascoe et al. [41] is needed to develop a summary estimate of the accuracy of parents’ 

concerns about their child’s behavior.  

As it stands, while parents’ concerns seem to be quite poor at ruling in the presence of DBPs, 

eliciting parents’ concerns to gather information about the developmental status of children may 

still be useful in the context of selective developmental screening strategies. In fact, despite 

limitations to the reliability of parents’ concerns that are demonstrated by these findings, previous 

research has demonstrated that the expected benefit conferred by selective screening strategies 

that use parents’ concerns is still greater than the expected benefit conferred by an alternative, 

universal screening strategy [102].  

However, there are a wide variety of methods by which parents’ concerns could be elicited that 

may improve their reliability within such selective screening strategies. In the context of the current 

Canadian practice guidelines, policy makers could consider implementing more explicit 

recommendations that better define how parents’ concerns should be elicited by PCPs. For example, 

parents’ concerns have been shown to be more reliable when elicited systematically by PCPs (i.e., 

via a questionnaire like the PEDS) [94]. The inclusion of specific methods or tools to the current 

recommendations that assist clinicians in eliciting parents’ concerns may help minimize screening 

errors and minimize variability from clinician to clinician.  

Considering the evidence presented in this review, current guidelines could also better identify 

which children are most in need of screening by incorporating an if/and algorithm into their practice 

recommendations. The current guidelines first instruct PCPs to elicit parents’ concerns about their 

child’s behavior. Given that parents’ concerns are relatively poor at ruling in the presence of DBPs, 

policy makers could (for example) recommend that PCPs follow up with a second question that has 

a relatively better ability to rule in DBPs (I.e., has a higher k(0,0) value) than do parents’ concerns. 

Following this, PCPs could be instructed to proceed with screening only if they receive positive 

responses from parents on both questions. Future studies would benefit from further examining 

whether there are other metrics that are more accurate in their ability to rule in the presence of 

DBPs than parents’ concerns, and whether the implementation of such a decision-making procedure 

into practice guidelines would enhance the reliability with which we can identify children in need of 

early screening and intervention.  

5. Conclusions 

This systematic review reveals a critical gap in the evidence supporting current screening 

practices for DBPs in young children. The single eligible study from our comprehensive search [41] 

provides low-quality evidence that parents' concerns lack sufficient accuracy to reliably rule out 

DBPs in young children and are particularly poor at ruling in their presence. This finding has 
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significant implications for current clinical practice guidelines that rely on parents' concerns to guide 

screening decisions. 

From a population health perspective, our findings raise serious questions about the 

effectiveness of current screening recommendations. The poor ruling-in capacity of parents' 

concerns is especially problematic, as it may lead to both unnecessary screening of children without 

DBPs and reduced accessibility of diagnostic services for those truly in need. These inefficiencies in 

resource allocation could have substantial impacts on early intervention efforts, which are known 

to be most effective during the preschool years. 

The stark paucity of studies that have replicated Glascoe et al.'s work [41] points to a 

fundamental weakness in the evidence base supporting current practice guidelines [26]. Without 

robust evidence validating the accuracy of parents' concerns, the effectiveness of selective 

screening strategies remains questionable. Future research to address these issues should prioritize: 

1. Developing standardized methods for eliciting and defining parents' concerns 

2. Conducting large-scale validation studies of screening decision protocols 

3. Evaluating alternative approaches to identifying children who most need DBP screening 

Until such evidence is available, healthcare providers should exercise considerable caution when 

using parents' concerns as the sole basis for screening decisions. These findings strongly suggest the 

need to reassess and potentially revise current pediatric practice guidelines to ensure more 

effective identification of children with DBPs. 

Appendix 

Appendix A: Example of Search Strategy Adaptation for Medline(Ovid) Database and Date 

Searched. 

Medline(Ovid) – Mar. 22, 2022 

1 Child, Preschool/ 972275 

2 
(child* or kid? or toddler? or girl? or boy? or preschool* or nurser* or pre-

school* or prekindergarten* or kindergarten* or pediat* or paediat*).ti,ab. 
1847261 

3 1 or 2 2237264 

4 
Child Behavior Disorders/or "attention deficit and disruptive behavior 

disorders"/or conduct disorder/ 
26367 

5 ((dysfunc* or problem* or disrupt* or defian* or dysregulate*) adj behav*).ti,ab. 10927 

6 ((disrupt* or defian*) adj2 problem*).ti,ab. 573 

7 exp Aggression/ 41898 

8 (aggression or aggressive*).ti,ab. 230200 

9 "low concern for others".ti,ab. 9 

10 ("callous? unemotional traits" or "callous, unemotional traits").ti,ab. 681 

11 (temper adj tantrum*).ti,ab. 250 

12 (disobedien* or non-complian* or "non compliant" or "non compliance").ti,ab. 7772 

13 problem behavior/ 3290 

14 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 288961 
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15 exp Diagnosis/or mass screening/ 9051820 

16 diagnosis.fs. 2796540 

17 (screen* or test or tests or testing).ti,ab. 3247904 

18 ((measur* or screen*) adj2 tool*).ti,ab. 45726 

19 15 or 16 or 17 or 18 11855852 

20 

((parent* or mother* or father* or guardian* or caregiver*) adj2 (concern* or 

worr* or identifi* or complain* or opinion* or observ* or screen* or report* or 

insight* or attunement)).ti,ab. 

47763 

21 3 and 14 and 19 and 20 1782 

*A total of 1782 records were retrieved from Medline. 

Appendix B: Data extraction form for Studies with a Naturalistic Sampling Design 

ORGANIZATIONAL DATA 

REF ID  
REVIEWER 

DATE 
 CHECKED BY  

Author/year  

Journal/source  

Country of origin  

Publication type  

STUDY CHARACTERISTICS 

Sample size  

Number of participants excluded  

Recruitment method  

Setting  
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Location  

Funding  

Attrition  

PARTICIPANT CHARACTERISTICS (if reported) 

Age (mean, sd) 
 

 

Ethnicity (%)  

Sex (%)  

Annual household income  

Diagnostic status of participants 

at rdx (pre-study) 
 

Comorbid conditions?  

METHODOLOGY 

Behavioural problem(s) studied 

 

 

 

Index test used 

 

 

 

Reference standard used 

 

 

 

Timeline/flow of assessments 

 

 

 

Outcomes measures 

reported/assessed  
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Appendix C: Quality Assessment of Diagnostic Accuracy Studies – 2 (QUADAS-2) 
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