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Abstract

The goal of the present study was to evaluate the psychometric properties of the Brief Infant-

Toddler Social and Emotional Assessment (BITSEA) with 12- to 15-month-old infants from 

predominately Hispanic, low-income families. Mothers of 144 infants were screened at a pediatric 

clinic as part of a larger study examining a brief home-based intervention for infants at-risk for 

behavior problems. Reliability was good for the BITSEA problem scale in all analyses and 

acceptable for the BITSEA competence scale in most analyses. Discriminative validity was 

supported by scores on the BITSEA competence scale significantly predicting delayed status on 

all ASQ-3 subscales. BITSEA problem scale scores significantly predicted scores on the total 

problems scale of the Child Behavior Checklist, supporting predictive validity. Analyses revealed 

a main effect of group on BITSEA problem scale scores, providing preliminary support for 

sensitivity to change for the BITSEA problem scale. Results support the BITSEA as an effective 

screening tool for use with young infants, Hispanic and Spanish-speaking populations, and low-

income families.
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Infants and toddlers engage in many behaviors that might be bothersome for parents or 

caregivers (e.g., tantrums) but are representative of typical development. However, for some 

young children, these behaviors may be early signs of more serious long-term problems 

(Campbell et al. 2000). Children who show high levels of disruptive behavior by age 2 years 

are at higher risk for developing more severe problems later in life (Shaw et al. 2003). 

Additionally, early behavioral and emotional problems have been demonstrated to be stable 

Correspondence to: Daniel M. Bagner, dbagner@fiu.edu.

Conflict of Interest
Gabriela M. Hungerford, Dainelys Garcia, and Daniel M. Bagner declared that they have no conflict of interest.

Experiment Participants
All experimental protocols were approved by the appropriate institutional review boards and meet the guidelines of the responsible 
government agency. Informed consent was obtained from all adult participants.

HHS Public Access
Author manuscript
J Psychopathol Behav Assess. Author manuscript; available in PMC 2015 September 14.

Published in final edited form as:
J Psychopathol Behav Assess. 2015 September ; 37(3): 493–503. doi:10.1007/s10862-015-9478-x.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



over time (Briggs-Gowan et al. 2006; Mathiesen and Sanson 2000). In particular, proximal 

family and child risk factors (e.g., maternal depression, child fearlessness) occurring within 

the first 2 years of the child’s life are associated with a trajectory of chronic conduct 

problems (Shaw et al. 2005). When these problems are detected early, interventions have 

been shown to successfully improve outcomes (Shaw et al. 2006). Therefore, it is critical to 

identify signs of behavioral and emotional problems as early in life as possible. Furthermore, 

young children from Hispanic (Gross et al. 1999) and low-income (Qi and Kaiser 2003) 

backgrounds have been found to have a higher incidence of behavior problems, suggesting it 

may be especially important to detect early signs of these problems in these at-risk 

populations.

Similar to early behavioral and emotional problems, developmental delay also places young 

children at higher risk for negative outcomes. For example, young children with 

developmental delay are more likely to experience later difficulties with self-regulation and 

activity level (Olson et al. 2002), peer relationships (Guralnick et al. 2007), behavioral 

functioning (Feldman et al. 2000), and academic achievement (Sonnander and Claesson 

1999). Additionally, young children who live in poverty are almost twice as likely as other 

children to exhibit developmental delay (Simpson et al. 2003). Given that Hispanic children 

are more likely to live in poverty (Huston et al. 1994), it is critical to identify children with 

developmental delay as early as possible, particularly in children from Hispanic and low-

income families (Sonnander and Claesson 1999).

In order to improve efforts to identify early signs of behavioral and emotional problems and 

developmental delay in young children, it is recommended that screening take place 

routinely in pediatric settings (American Academy of Pediatrics 2006). However, 83 % of 

pediatricians report time limitations as a barrier to conducting standardized behavioral, 

emotional, and developmental screenings for young children (Sand et al. 2005). Given the 

importance of early identification of behavioral and emotional problems and developmental 

delay, particularly among children from minority and disadvantaged backgrounds, and the 

time constraints reported by pediatricians, the purpose of this study was to examine the 

psychometric properties of a brief screening tool for behavioral and emotional problems and 

competence in infants between 12- and 15-months-old from predominately Hispanic and 

low-income families.

The Brief Infant-Toddler Social and Emotional Assessment (BITSEA; Briggs-Gowan and 

Carter 2002) is a 42-item parent-report questionnaire used to screen for social-emotional and 

behavioral problems and developmental delay in 12- to 36-month-olds. The brief 5 to 10 

min completion time makes the BITSEA ideal for administration in pediatric primary care 

and other related settings with time constraints and can help identify children that may 

benefit from a more comprehensive evaluation and subsequent intervention. Items for the 

BITSEA were selected from the more comprehensive Infant-Toddler Social and Emotional 

Assessment (ITSEA; Carter and Briggs-Gowan 2006a), a 166-item, parent-report 

assessment measure used to identify social-emotional and behavioral problems and 

competencies. Criteria for BITSEA item selection included the 12 items with the highest 

loading on each of the ITSEA subscales, 1 item selected due to clinical significance, 1 item 

selected as most representative of the prosocial-peer parameter, and 28 items chosen by a 
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majority of an expert panel (Briggs-Gowan and Carter 2002). Specifically, relevant theories 

and literature were reviewed to ensure items were sensitive to early emerging problem 

behaviors, developmentally appropriate, and clinically sensitive. The BITSEA yields two 

scores: a problem total score and a competence total score. Cutpoints for each scale are 

based on age and sex and intended to identify 25 % of infants at highest risk for problems 

and 10–15 % of infants at highest risk for developmental delay on the problem and 

competence scores, respectively (Briggs-Gowan et al. 2004). The BITSEA also includes two 

separate parental “worry” items in which parents rate their concerns about their child’s 

behavior and language on a 5-point scale from 1 = not at all worried to 5 = extremely 

worried (Briggs-Gowan et al. 2004).

The psychometric properties of the BITSEA were examined in a representative healthy birth 

cohort of 1237 young children aged 12–36 months randomly selected from birth records 

(Briggs-Gowan et al. 2004). Participants in this study were mostly non-Hispanic white 

infants (66.3 %) from two-parent families (71.7 % married), and most parents reported an 

education beyond high school (73.7 %). Internal consistency was acceptable for the problem 

scale (α=.79) and marginal for the competence scale (α=.65). Test-retest reliability was 

excellent for both the problem (r=.87) and competence (r=.85) scales across 10 to 45 days, 

although one-year test-retest reliability estimates were lower for the problem (r=.65) and 

competence (r=.53) scales. Interrater reliability between parents was good for both the 

problem (r=.68) and competence (r=.61) scales. Interrater reliability between parents and 

child-care providers, however, was lower for both the problem and competence scales (rs=.

28 and .59, respectively). Predictive validity for the BITSEA was examined using the Child 

Behavior Checklist for ages 1.5 to 5 years (CBCL/1.5–5; Achenbach and Rescorla 2001), a 

widely used measure of behavioral and emotional problems in young children, and the 

ITSEA. Findings suggested that BITSEA problem and competence scores significantly 

predicted CBCL/1.5–5 externalizing, internalizing, and total scores, as well as ITSEA scores 

in all four domains (externalizing, internalizing, dysregulation, competence) 1 year later 

(Briggs-Gowan et al. 2004).

In addition to the psychometric properties in a predominately Caucasian, educated sample 

from the United States, psychometric properties of the BITSEA have been examined with a 

Turkish sample. Specifically, Karabekiroglu and colleagues (2009) recruited a community 

sample of 462 young children between the ages of 12 and 42 months whose parents had 

applied to health centers for immunization on their behalf in Turkey, and mothers and 

fathers completed the Turkish translation of the BITSEA. Internal consistency was excellent 

for the problem scale (α=.82) and good for the competence scale (α=.72). Test-retest 

reliability over 15 to 30 days was adequate for mothers (problem scale, r=.49; competence 

scale, r=.41) and fathers (problem scale, r=.83; competence scale, r=.60), and interrater 

reliability between mothers and fathers was good for both the problem (r=.68) and 

competence (r=.71) scales. Additionally, BITSEA problem scale scores were related to the 

CBCL/2–3 (Achenbach 1992) internalizing, externalizing, and total scores, supporting 

predictive validity.

Similarly, Kruizinga and colleagues (2012) examined the psychometric properties of the 

Dutch version of the BITSEA in a sample of 3,170 two-year-olds who were invited by 
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health care organizations to well-child visits in the Netherlands. Internal consistency and 

test-retest reliability (across 13–77 days) were adequate for the problem scale (α=.76; r=.75) 

and marginal for the competence scale (α=.63; r=.61). Interrater reliability between parents 

and child care providers was marginal for both scales (problem scale, r=.30; competence 

scale, r=.17). In support of convergent validity, BITSEA problem scale scores were highly 

correlated with CBCL/1.5–5 total problem scores (r=.75). In support of discriminative 

validity, BITSEA problem scores were able to distinguish between parents who reported 

being worried about their children’s behavior, emotion, or relationships and parents who did 

not report being worried about their child. Taken together, the existing research supports the 

reliability and validity of the English, Turkish, and Dutch versions of the BITSEA.

Despite the demonstrated psychometric properties of the BITSEA in English, Turkish, and 

Dutch samples, no research study to our knowledge has examined the psychometric 

properties of the Spanish version of the BITSEA. This is particularly relevant in the United 

States, where the number of Spanish speakers continues to rise, with projections of 40 

million Spanish speakers by the year 2020 (Ortman and Shin 2011). Additionally, previous 

research has examined psychometric properties of the BITSEA with participants from 

predominately middle socioeconomic status backgrounds (Briggs-Gowan et al. 2004). 

However, given the increased risk for behavioral, emotional, and developmental problems in 

children from low socioeconomic status and ethnic minority backgrounds (Gross et al. 1999; 

Qi and Kaiser 2003), it is important to examine the psychometric properties in this 

population. Additionally, psychometric properties of the BITSEA have been examined with 

participants from either the full age range on the BITSEA (i.e., 12- to 36-month-olds; 

Briggs-Gowan et al. 2004; Karabekiroglu et al. 2009) or among 2-year-olds (Kruizinga et al. 

2012), but no studies have examined psychometric properties with infants within the 

youngest BITSEA age band (i.e., 12 to 18 months). As previously discussed, this very young 

age range is particularly relevant given the importance of early detection of problems. 

Finally, to our knowledge, no studies have examined whether the BITSEA can detect 

intervention effects (i.e., sensitivity to change).

Current Study

The purpose of the current study was to examine the reliability and validity of the BITSEA 

with infants in the lower end (12–15 months) of the youngest BITSEA age band and from 

predominately Hispanic, low-income families. Additionally, to our knowledge, the current 

study was the first to examine the psychometric properties of the published Spanish version 

of the BITSEA. To examine reliability, we measured estimates of both internal consistency 

and test-retest reliability for both the BITSEA problem and competence scales. To examine 

validity, we measured estimates of both discriminative and predictive validity. 

Discriminative validity refers to the ability of a measure to discriminate between groups 

which are presumed to differ on the construct addressed by the measure (Foster and Cone 

1995). Due to the intended use of the BITSEA competence scales to identify children in 

need of a more comprehensive developmental assessment, the BITSEA’s discriminative 

validity is highly relevant. Additionally, predictive validity is particularly important for 

screening measures like the BITSEA, which are typically used to identify infants for 

preventive intervention programs (Bagner et al. 2012).
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Finally, we are the first to measure the sensitivity to change of the BITSEA problem scale. 

Sensitivity to change has been defined as the degree to which a measure is likely to reflect 

changes that occur as a result of participation in an intervention and represents an important 

psychometric property (Lambert and Hawkins 2004). Thus, we examined the ability of the 

BITSEA to evaluate intervention outcome consistent with research suggesting a measure 

that is sensitive to change can be useful in evaluating effectiveness, tracking progress, and 

treatment planning (McClendon et al. 2011).

Method

Participants

Participants were 144 mothers and their 12- to 15-month-old infant who participated in a 

screening as part of a larger study examining the effect of a brief home-based preventive 

intervention for infants. Families were screened during infant well and sick visits at a large 

pediatric primary care clinic (housed in a children’s hospital) serving a majority of families 

(85 %) without private insurance in a predominately Hispanic community. To participate in 

the screening, mothers were required to speak and understand either English or Spanish, and 

infants were required to be between 12- and 15-months-old. For bilingual families, the 

mother was given the option to complete the screening in English or Spanish.

During the recruitment period, we approached 315 families at the pediatric clinic and 

provided a brief description of the study in English or Spanish. One hundred and forty-six 

primary caregivers (46.3 %) agreed to participate and provided written consent before 

proceeding with the screening. Primary caregivers were the infant’s mother in all cases. All 

procedures were approved by the Institutional Review Boards at both the affiliated 

university and the children’s hospital. Two families did not complete the screening measures 

(due to time constraints) and were excluded from the current study. In total, 144 mother-

infant dyads were included in the current study. Mothers were on average 29.68-years-old 

(SD=5.67 years; range=17–42 years), and their infants (56 % male) were on average 13.26-

months-old (SD=1.27). A majority of the mothers (78.5 %) reported their ethnicity as 

Hispanic, and a majority of the mothers (80.6 %) reported their infant’s ethnicity as 

Hispanic. Approximately half of the mothers (n=65; 45.1 %) completed the screening and 

subsequent assessments (see below) in Spanish, and the other half of the mothers (n= 79; 

54.9 %) completed the screening and subsequent assessments in English. Income data were 

available for 74 families. Thirty-eight percent of these families reported yearly incomes 

below the poverty line, more than double the 2012 U.S. poverty rate of 15 % (DeNavas-

Walt et al. 2013). See Table 1 for a summary of participant demographics.

Procedures

As part of the screening, mothers completed the BITSEA (Briggs-Gowan et al. 2004) and 

the Ages and Stages Questionnaire–Third Edition (ASQ-3; Squires and Bricker 2009), a 

measure of child developmental functioning. Additionally, mothers completed either the 

Wechsler Abbreviated Scale of Intelligence (WASI; Wechsler 1999) if they spoke English 

or the Escala de Inteligencia Wechsler Para Adultos–Third Edition (EIWA-III; Pons et al. 

2008) if they spoke Spanish. In order to screen into the intervention study, infants had to be 
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rated by their mothers above the clinically significant range (i.e., > 75th percentile) on the 

BITSEA problem scale. Additionally, mothers had to receive an estimated IQ score≥70 on 

the two-subtest (vocabulary and matrix reasoning) version of the WASI (for English-

speaking mothers) or an average standard score≥4 on the vocabulary and matrix reasoning 

subtests of the EIWA-III (for Spanish-speaking mothers).

Sixty families screened into the intervention study based on these inclusion criteria and were 

randomized to an intervention (n=31) or standard care control group (n=29). Two families 

screened in and were randomized to condition, but did not respond to follow-up phone calls 

or complete the baseline assessment. The remaining 58 families completed a Time 1 

(baseline) assessment an average of 11.35 days (SD=7.30) after the initial screening. During 

this assessment, mothers completed the ITSEA (Carter and Briggs-Gowan 2006a) and other 

measures of child and parent functioning. The first 42 items on the ITSEA are identical to 

the 42 items on the BITSEA, which allows for test-retest reliability for the BITSEA to be 

examined using these two measures with this sample. We informed families of their group 

status at the conclusion of the Time 1 assessment after all measures were completed.

Families in the intervention group received a brief, home-based adaptation of Parent–child 

Interaction Therapy (PCIT) for at-risk infants with externalizing behavior problems. 

Specifically, the intervention consisted of an adaptation of the Child Directed Interaction 

(CDI) phase of PCIT designed to target behavior problems, in which parents learned to 

follow their infant’s lead in play and use differential attention to strengthen the parent–child 

relationship. During the first session, families participated in a CDI teach session, which 

included an orientation to the intervention and a discussion of the specific rules the parents 

should use to follow their infant’s lead in play. Following the teach session, each family 

participated in coach sessions in which the therapist actively coached the parent “live” in 

using the skills with the child. Families that completed the intervention participated in an 

average of 6.1 sessions (range=5–7 sessions).

Thirty-one families were randomly assigned to receive the intervention. Of these, one family 

did not complete the Time 1 assessment or any subsequent procedures. Two additional 

families completed the Time 1 assessment, but did not respond to follow-up phone calls 

after completing the Time 1 assessment to begin the intervention. Of the 28 families that 

began the intervention, 8 (29 %) dropped out of the intervention, which is comparable to 

dropout rates in studies examining standard PCIT (e.g., 36 %; Eyberg et al. 2014). Families 

that dropped out of the intervention completed an average of 3.1 sessions. Intervention 

sessions were videotaped and a research assistant coded 63 % of the sessions, selected at 

random, for fidelity (i.e., the percent with which the therapist adhered to key elements of the 

manual). Average fidelity across intervention sessions was 97 % (range=91–100 %). Forty 

percent of the tapes coded for fidelity were again randomly selected and coded for fidelity a 

second time, yielding an interobserver reliability estimate of 95 % (range=70–100 %).

In order to meet the needs of infants and their families, handouts were tailored for infants 

(e.g., replacing examples to be developmentally appropriate for infants), and therapists 

incorporated strategies relevant for the infant population (e.g., encouraging the use of 

physical touch to enhance verbal reinforcement). As families participated only in the CDI 
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phase of PCIT, they were encouraged, but not required, to meet mastery criteria (i.e., at least 

10 behavioral descriptions, 10 reflections, and 10 labeled praises and no more than 3 

commands, criticisms, or questions within 5 min). Open trial data for the intervention, 

including detailed information on specific adaptations for infants, have been presented 

elsewhere (blinded for review), and main outcome analyses for the current randomized trial 

are in progress.

Families in both the intervention and control groups participated in a Time 2 assessment 

(n=48) about 6 weeks after the Time 1 assessment, which was the post-intervention 

assessment for families randomly assigned to the intervention. Families in both groups also 

participated in a Time 3 assessment (n=46) about 3 months after Time 2, and in a Time 4 

assessment (n=46), which was the 6-month follow-up to the Time 2 assessment, about 3 

months after Time 3. Families completed similar procedures at all assessments, with the 

exception of Time 4, which also included administration of the Child Behavior Checklist 

1.5–5 (CBCL; Achenbach and Rescorla 2000). The CBCL was only administered at Time 4 

when all children were at least 18 months-old, as it has not been validated with children 

younger than 18-months.

Measures

Brief Infant-Toddler Social and Emotional Assessment (BITSEA; Briggs-
Gowan and Carter 2002)—The BITSEA is a 42-item, nationally standardized screener 

designed to assess behavioral problems and competencies in 12- to 36-month-olds. The 

problem scale has excellent test-retest reliability and very good interrater reliability (Briggs-

Gowan et al. 2004). Examples of items on the problem scale include “restless and can’t sit 

still,” “is destructive,” and “hits, bites, or kicks” and are rated on a scale from 0 (not true/

rarely), 1 (somewhat true/sometimes), or 2 (very true/often). The competence scale has good 

test-retest reliability and acceptable interrater reliability. Examples of items on the 

competence scale include “follows rules,” “is affectionate with loved ones,” and “points to 

show you something far away” (Briggs-Gowan et al. 2004).

Infant-Toddler Social and Emotional Assessment (ITSEA; Carter and Briggs-
Gowan 2006b)—The ITSEA, the larger version of the BITSEA, is a parent-report 

questionnaire consisting of 166 items designed to assess social-emotional and behavioral 

problems and competencies in 12- to 36-month-olds. As on the BITSEA, each item on the 

ITSEA is rated as “not true/rarely,” “somewhat true/sometimes,” or “very true/often.” The 

ITSEA yields scores in four broad domains: externalizing, internalizing, dysregulation, and 

competence. In a nationally-representative sample, internal consistency estimates were high, 

with Cronbach’s alpha coefficients ranging between 0.85 for the internalizing domain and 

0.90 for the competence domain. Test–retest reliability after 6 days was also high, with 

coefficients ranging from 0.76 for the competence domain to 0.91 for the dysregulation 

domain. Inter-rater reliability between mother-father pairs was acceptable, with correlations 

ranging from 0.72 for the internalizing domain and 0.79 for the competence domain (Carter 

and Briggs-Gowan 2006b). Spanish versions of the ITSEA and BITSEA were developed by 

the original authors (Carter et al. 2004) but, as indicated above, the psychometric properties 

of the Spanish version have not yet been tested.
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Ages & Stages Questionnaires: A Parent-Completed, Child-Monitoring 
System, Third Edition (ASQ-3; Squires and Bricker 2009)—The ASQ-3 is a 

screening tool designed to identify children ages 4 to 60 months in need of further 

developmental assessment. Each item (on versions matched to the child’s age) is rated as 

“yes,” “sometimes,” or “not yet.” Example items include “Does your baby shake his head 

when he means ‘no’ or ‘yes’?” and “Does your baby play with a doll or stuffed animal by 

hugging it?” (Squires and Bricker 2009). Questionnaires yield scores in five subscales: 

communication, gross motor, fine motor, problem solving, and personal-social. Further 

developmental assessment is recommended if a child’s score in a given domain is 2 SD 

below the mean in the normative sample. The ASQ-3 has demonstrated good test-retest 

reliability over 2 weeks (r=.75 to .82) and acceptable interobserver agreement (r=.43 to .69). 

In addition, ASQ-3 subscales have demonstrated good to acceptable (r=.51 to .87) estimates 

of internal consistency (Squires et al. 2009). The five scales of the ASQ-3 were included in 

the current study to examine the discriminative validity of the BITSEA competence scale. In 

the current sample, internal consistency estimates for the ASQ-3 subscales ranged from 0.61 

to 0.92.

Child Behavior Checklist for Ages 1½–5 (CBCL; Achenbach and Rescorla 
2000)—The CBCL is a widely-used 99-item parent-rating scale designed to measure the 

frequency of young children’s behavior and emotional problems now or within the past 2 

months. Parents rate each item as “not true (as far as you know),” “somewhat or sometimes 

true,” or “very true or often true.” The CBCL yields Syndrome scales, DSM-oriented scales, 

and internalizing, externalizing, and total problem scales. The CBCL total problems scale 

yields an interrater (mother-father) reliability coefficient of 0.65 and a 1-week test-retest 

reliability coefficient of 0.90 (Achenbach and Rescorla 2000). This scale was included in the 

current study to examine the predictive validity of the BITSEA problem scale. In the current 

sample, the internal consistency estimate for the CBCL total problems scale was 0.93.

Statistical Analyses

Prior to analysis, the data were evaluated for multivariate outliers by examining leverage 

indices for each individual and defining an outlier as a leverage score four times greater than 

the mean leverage. No outliers were detected using this method. Missing data were minimal 

for most variables but non-trivial for some. For example, for the ASQ-3, 13 % of the cases 

had missing data. Values for missing data were imputed using the Expectation-

Maximization method in SPSS 20 (Allison 2003). To examine internal consistency in the 

full sample, Cronbach’s alpha coefficients were computed for the BITSEA problem and 

competence scales at the screening. In addition, internal consistency was examined 

separately for families who completed the screening in English and in Spanish and 

separately for boys and girls. These comparisons were only performed in the analyses using 

the full sample, as the reduced sample size in the subsample was not large enough to make 

these comparisons. Test-retest reliability for the BITSEA problem and competence scales 

was evaluated with the subset of families that screened into the larger study and completed 

the ITSEA at the subsequent Time 1 assessment (n= 58). Screening scores were correlated to 

scores at the Time 1 assessment (from the identical first 42 items on the larger ITSEA).
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In order to examine the discriminative validity of the BITSEA competence scale, we used a 

binary logistic regression to determine whether BITSEA competence scores at the screening 

predicted infant delayed status (i.e., delayed or not delayed) on each of the five ASQ-3 

subscales. The BITSEA competence scale consists of 11 items and is intended to be a brief 

screener to identify infants in need of a comprehensive developmental assessment. 

Therefore, an important index of the utility of the BITSEA competence scale would be its 

ability to discriminate between infants who are classified as “delayed” (i.e., more than 2 SD 

below the mean on communication, gross motor, fine motor, problem solving, and personal-

social development) and infants who are classified as “not delayed” on the ASQ-3, a longer 

and more thorough screening measure of developmental functioning. Discriminative validity 

also was examined separately for families completing screenings in English and Spanish, as 

well as for boys and girls. Predictive validity was measured with a subset of the sample 

completing the Time 4 assessment (n=46) by regressing the BITSEA problem scale score at 

the screening onto the CBCL total problems scale score at the Time 4 assessment and 

controlling for group.

Finally, in order to examine sensitivity to change for the BITSEA problem scale in a subset 

of the sample completing the Time 2 assessment (n=48), we ran a regression analysis 

including BITSEA Problem scores at Time 1, group (i.e., intervention vs. standard care), and 

the group by Time 1 scores interaction as predictors and BITSEA Problem scores at Time 2 

as the dependent variable. Sensitivity to change was only examined using the problem scale, 

as behavior problems were the intended intervention target.

Results

In the current sample, 78 (54 %) children were above the BITSEA problem scale cut score, 

corresponding to the children in the normative sample with scores at the 75th percentile and 

higher. Of the children above the cut score, 45 (58 %) were boys. Twenty-six children (18 

%) were below the BITSEA competence scale cut score, corresponding to children in the 

normative sample with scores at the 25th percentile and lower. Of these children, 14 (54 %) 

were boys. Overall, 26 (18 %) mothers reported being “worried” or “very worried” about 

their child’s behavior, emotions, or relationships. Similarly, 35 (24 %) mothers reported 

being “worried” or “very worried” about their child’s language development. Mothers’ 

worry about their child’s behavior, emotions, or relationships was moderately correlated to 

BITSEA problem scores, r(144)=.58, p<.001. Mother’s worry about their child’s language 

development was moderately correlated to BITSEA competence scores, r(144)=−.43, p<.

001.

Reliability

Cronbach’s alpha coefficients obtained in the current study using the full sample were good 

for the BITSEA problem scale (0.85) and low for the BITSEA competence scale (0.57). 

When including only mothers who completed the BITSEA in English, Cronbach’s alpha 

coefficients were 0.87 for the problem scale and 0.63 for the competence scale. When 

including only mothers who completed the BITSEA in Spanish, Cronbach’s alpha 

coefficients were 0.83 for the problem scale and 0.47 for the competence scale. For boys, 
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Cronbach’s alpha coefficients were 0.86 for the problem scale and 0.66 for the competence 

scale. For girls, Cronbach’s alpha coefficients were 0.84 for the problem scale and 0.45 for 

the competence scale. To examine test-retest reliability, Pearson product moment 

correlations were calculated for a subset of the sample (n=58) completing the Time 1 

assessment between BITSEA problem and competence scale scores at the screening and at 

the Time 1 assessment, an average of 11.35 days apart (SD=7.30). Correlations were high 

for both the problem, r(58)=.81, p<.001, and competence scales, r(58)=.80, p<.001.

Validity

Using the full sample, binary logistic regressions predicting delayed status on each of the 

five ASQ-3 subscales from BITSEA competence scale scores were all significant at the p<.

001 level (Table 2). Specifically, the BITSEA competence scale score predicted delayed 

status on the ASQ-3 subscales accurately for 79.2 % (Fine Motor Subscale) to 91.7 % 

(Communication Subscale) of cases, with odds ratios ranging from 0.61 (Communication 

Subscale) to 0.79 (Gross Motor Subscale). Thus, the odds of delayed status on the ASQ-3 

subscales decreased between 0.61 and 0.79 for each one-point increase in the BITSEA 

competence scale. For mothers completing the BITSEA in English, competence scores 

significantly predicts delayed status on all ASQ-3 subscales (p<.05), with odds ratios 

ranging between 0.59 and 0.82. Similarly, for mothers who completed the BITSEA in 

Spanish, competence scores significantly predicts delayed status on all ASQ-3 subscales 

(p<.05), with odds ratios ranging from 0.67 to 0.76.

To examine predictive validity in the subset of the sample completing the Time 4 

assessment (n=46), BITSEA problem scale scores at screening were regressed onto the 

CBCL total problems scale score at Time 4, controlling for group. BITSEA problem scale 

scores significantly predicted scores on the CBCL total problems scale, β=1.28, t (43)=3.86, 

p<.001. BITSEA problem scale scores also explained a significant proportion of the 

variance in CBCL total problem scores, R2=.26, F (2, 43)=7.45, p=.002). Values for the 

families who dropped out of the study prior to Time 4 (n=14) were imputed using the 

Expectation-Maximization method in SPSS 20 (Allison 2003) and yielded comparable 

results.

Sensitivity to Change

In the subset of the sample (n=48) completing both Time 1 and Time 2 assessments, we 

conducted a regression analysis including BITSEA Problem scores at Time 1, group (i.e., 

intervention vs. standard care), and the group by Time 1 scores interaction as predictors and 

BITSEA Problem scores at Time 2 as the dependent variable. The interaction term was not 

significant (p=.192), suggesting the slopes for the intervention and standard care groups 

were not significantly different from each other.

Given the non-significant interaction term, we reran the regression without the interaction 

term, using only BITSEA Problem scores at Time 1 and group as predictors and BITSEA 

problem scores at Time 2 as the dependent variable. Results indicated the two predictors 

explained a significant proportion of the variance in BITSEA problem scores at Time 2, 

R2=.56, F (2, 45)=28.38, p<.001. Specifically, results revealed a main effect of group on 
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Time 2 BITSEA Problem scores when holding Time 1 BITSEA scores constant, B=−3.66, 

t(45)=−2.20, p=.033. Furthermore, BITSEA Problem scores at Time 1 significantly 

predicted scores at Time 2 when holding group status constant, suggesting a significant main 

effect of time (i.e., slope), B=0.755, t(45)=7.05, p<.001 (see Fig. 1).

Values for the families who dropped out of the study prior to Time 2 (n=12) were imputed 

using the Expectation-Maximization method in SPSS 20 (Allison 2003) and both regression 

analyses were rerun. When including imputed scores, the interaction term in the first 

regression analysis (i.e., including BITSEA Problem scores at Time 1, group, and the group 

by Time 1 scores interaction as predictors and BITSEA Problem scores at Time 2 as the 

dependent variable) was non-significant (p=.229). When including imputed scores, the 

second regression analysis (i.e., including only BITSEA Problem scores at Time 1 and 

group as predictors and BITSEA problem scores at Time 2 as the dependent variable) 

revealed significant main effects for both group (p=.034) and BITSEA problem scores at 

Time 1 (p<.001) on BITSEA problem scores at Time 2. Thus, results did not differ when we 

ran the analyses with and without missing data. All infants who were randomized to 

intervention or standard care groups were above the BITSEA problem cutoff at screening. 

Forty percent of infants in the intervention group were below the BITSEA problem cutoff at 

Time 2, compared with only 21 % of infants in the standard care group.

Discussion

The purpose of the current study was to examine the psychometric properties of the BITSEA 

in 12- to 15-month-old infants from predominately Hispanic, low-income families. Results 

provided evidence for the reliability of the BITSEA problem and competence scales. 

Specifically, internal consistency was good for the BITSEA problem scale and test-retest 

reliability was good for both the problem and competence scales. Results also provided 

evidence for the validity of the BITSEA scales. Specifically, scores on the BITSEA 

competence scale significantly predicted delayed status on each of the ASQ-3 subscales, 

supporting discriminative validity. Additionally, scores on the BITSEA problem scale at 

Time 1 significantly predicted scores on the CBCL at Time 4 when controlling for group, 

supporting predictive validity. Finally, group status significantly predicted BITSEA problem 

scores at Time 2 when controlling for Time 1 scores, providing preliminary support for 

intervention sensitivity.

Consistent with previous psychometric studies of the BITSEA in Turkish and Dutch samples 

(Karabekiroglu et al. 2009; Kruizinga et al. 2012), internal consistency was good for the 

BITSEA problem scale and acceptable for the competence scale when including only 

mothers who completed the BITSEA in English and when including only boys. However, 

when including only mothers who completed the BITSEA in Spanish, internal consistency 

was good for the problem scale but poor for the competence scale. Though the Spanish 

version of the BITSEA (translated by the developers) was administered in Spanish by a 

bilingual assessor, it is possible that it may be linguistically, but not culturally, equivalent to 

the original English version (Geisinger 1994; Preciado and Henry 1997). To our knowledge, 

this was the first study to examine the psychometric properties of the Spanish version of the 

BITSEA. Thus, the lower internal consistency estimates for the Spanish BITSEA in the 
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current study highlight the need for additional psychometric evaluations to establish its 

reliability and validity, as well as the extent to which it can be compared to the English 

version. Additionally, future research with larger samples should examine measurement 

invariance between the English and Spanish versions.

Similarly, when including only girls, internal consistency was good for the problem scale 

but poor for the competence scale. These findings of lower Cronbach’s alphas for parent 

ratings of girls’ behavior are consistent with previous research on other measures (Vaz et al. 

2013). Additionally, research has found that, despite identical levels of motor performance, 

mothers of infants underestimate their daughters’ motor abilities and overestimate their 

sons’ abilities (Mondschein et al. 2000). Thus, it is possible similar gender biases 

contributed to poor internal consistency for the competence scale for girls. Correspondence 

across an average of 11 days was high for both the problem and competence scales, 

supporting test-retest reliability in a subset of the sample. Taken together, these results 

extend the evidence for the reliability of the BITSEA.

BITSEA competence scale scores significantly predicted delayed status on each of the five 

ASQ-3 subscales in the full sample, both when including only mothers completing the 

BITSEA in English and when including only mothers completing the BITSEA in Spanish. 

Specifically, higher competence scale scores were associated with decreased odds of 

delayed status on the ASQ-3. These results provide support for the discriminative validity 

for the BITSEA competence scale. Discriminative validity is particularly important for 

screening measures, as they are used to make categorical decisions regarding the need for 

further evaluation (Bagner et al. 2006). Although the ASQ-3 is a longer and more thorough 

measure of infant development than the BITSEA competence scale, it is also a parent-report 

screening measure intended to identify children in need of a comprehensive developmental 

assessment. Thus, future research should examine the discriminative validity of the BITSEA 

competence scale with a more comprehensive developmental assessment tool, such as the 

Bayley Scales of Infant and Toddler Development (Bayley 2006). In the subset of the 

sample completing the Time 4 assessment, BITSEA problem scale scores significantly 

predicted scores on the CBCL total problems scale, supporting predictive validity for the 

BITSEA problem scale. Predictive validity is especially important for instruments, such as 

the BITSEA, used to identify children for preventive intervention programs.

In a subset of the sample that completed both the Time 1 and Time 2 assessments, a 

regression analysis including BITSEA problem scores at Time 1, group, and the group by 

Time 1 scores interaction as predictors and BITSEA problem scores at Time 2 as the 

dependent variable resulted in a non-significant interaction term, suggesting the slopes for 

the intervention and standard care groups were not significantly different from each other. It 

is possible this was due to our small sample size. Additionally, the intervention was intended 

to target externalizing problems specifically, while the BITSEA problem scale measures a 

broader range of problems, which could have affected these results.

When we regressed BITSEA problem scores at Time 1 and group onto BITSEA problem 

scores at Time 2, results revealed a main effect of group on Time 2 scores when holding 

Time 1 scores constant. Thus, the BITSEA detected an intervention effect, such that the 
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intervention led to lower BITSEA scores at Time 2 (holding constant Time 1 scores) for the 

intervention group compared to the standard care group. Furthermore, BITSEA problem 

scores at Time 1 significantly predicted scores at Time 2 when holding group status 

constant, suggesting a significant main effect of time (i.e., slope). Therefore, BITSEA Time 

2 scores for the intervention group were significantly lower than BITSEA Time 2 scores for 

the standard care group at every level of BITSEA Time 1 scores.

The proportion of infants with elevated problems in the current sample was another 

interesting finding. In a normative sample, we would expect 25 % of children to score above 

the cutoff for the BITSEA problem scale. However, more than half of the infants in the 

current study scored above the cutoff, highlighting the high-risk nature of the sample. 

Interestingly, only 18 % of mothers reported being “worried” or “very worried” about their 

infant’s behaviors, emotions, or relationships despite more than half of the mothers rating 

their infants above the BITSEA problem scale cutoff. The discrepancy hypothesis has been 

proposed to explain similar findings with another parent-report measure of child behavior. 

Briefly, the discrepancy hypothesis proposes that parents who report high frequencies of 

disruptive behavior but report few problems with these behaviors may be permissive or 

overly tolerant of disruptive behaviors (Butler et al. 2008). Additionally, as the disruptive 

behaviors assessed are considered early risk factors for more severe behavior problems later 

in life, it is possible that mothers in the current study were more tolerant of their infants’ 

disruptive behavior, perhaps due to their young age. Future research should compare mother 

ratings on the BITSEA to behavior ratings by an objective observer in order to evaluate the 

accuracy of mothers’ report of their infants’ behavior.

There were some limitations in the current study that should be considered when interpreting 

the results. First, the sample size was relatively small compared to other studies examining 

the psychometric properties for the BITSEA. However, the sample size was sufficient given 

the number of items on the BITSEA scales (Peterson 1994). Nevertheless, the current results 

should be considered preliminary evidence for psychometric properties in this sample of 

predominately low-income, Hispanic infants and with the Spanish version of the BITSEA. 

Future research should examine psychometric properties in larger samples with similar 

demographic compositions. Additionally, the sample size was not sufficient to test the 

BITSEA’s latent factor structure (MacCallum et al. 1999), which has not yet been examined 

and should be addressed in future research on the BITSEA.

Another limitation is the short timeline of the current research. Future research should 

examine psychometric properties which are time sensitive, such as test-retest reliability and 

predictive validity, over longer periods of time. Additionally, the constraints presented by 

the main study limit the generalizability of the current psychometric findings. For example, 

participants included in the test-retest analyses were drawn from those scoring above the 

75th percentile on the BITSEA Problem scale (due to study inclusion criteria). Given the 

limited range of problem scores (raw score range=13–48, out of a possible 62), test-retest 

reliability estimates for this scale should be interpreted with caution. However, the BITSEA 

Problem scale is intended to be used as a screener to identify infants displaying early signs 

of behavior problems (i.e., infants scoring above the 75th percentile). Therefore, it is 

important to demonstrate that scores for these infants, in particular, are reliable over time. 
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Furthermore, as the BITSEA Competence scale score was not used as a screening criterion, 

the test-retest analysis for this scale was not compressed (raw score range=3–21, out of a 

possible 22).

Another limitation is that only mothers were included in the current study, which did not 

allow examination of interrater reliability. Fathers are often excluded from research studies 

in child psychopathology (Phares et al. 2005) even though they can offer unique and 

important information about the child (Treutler and Epkins 2003). Thus, future research 

should include fathers and other care-givers in order to both measure interrater reliability 

and obtain additional information about the infant’s behavior. Finally, while the examination 

of psychometric properties in the youngest age range was a strength of the current study, it 

did not allow for examination of the psychometric properties of the Spanish version with the 

full age range of 12 to 36 months. Therefore, future research should examine these 

psychometric properties for the Spanish version of the BITSEA using larger samples with 

the full age range.

Despite these limitations, the current study was the first to examine the psychometric 

properties of the BITSEA in the youngest applicable age range (i.e., 12 to 15 months) in a 

predominately Hispanic, low-income sample. The current study was also the first to examine 

intervention sensitivity to change and psychometric properties of the Spanish version of the 

BITSEA. Additionally, the current research extended evidence for internal consistency, test-

retest reliability, discriminative validity, and predictive validity in the BITSEA. Taken 

together, this research extends support for the use of the BITSEA as a screening tool in 

pediatric primary care settings and suggests that the BITSEA is effective for use with the 

youngest patients from predominately Hispanic and low-income families. Results also 

suggest a need for continued research on the psychometric properties of the Spanish version 

of the BITSEA and with girls. Finally, this research study supports the utility of the BITSEA 

to identify children for early intervention and as a measure of intervention outcome.
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Fig. 1. 
BITSEA problem scale scores at Time 1 and Time 2 by Group. BITSEA = Brief Infant-

Toddler Social and Emotional Assessment
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Table 1

Sample demographic characteristics

Characteristic M (SD) N (%)

Child age (months) 13.26 (1.27)

Child sex (% male) 80 (55.6)

Child ethnicity (% Hispanic) 116 (80.6)

Child race (% White) 105 (72.9)

Mother age (years) 29.68 (5.67)

Mother ethnicity (% Hispanic) 113 (78.5)

Mother race 102 (70.8)

Mother marital status (% married) 75 (52.1)

Mother education (% high school or less) 45 (31.3)

Family Income (% below poverty line)a 28 (37.8)

a
Out of 74 families with available income data
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