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Background: Social withdrawal is a risk indicator for infant development with both organic and non-organic causes. Cleft lip and palate (CLP) impose a higher risk of physical and emotional distress in infants and alters parent-infant relationships. The ADBB scale is a screening tool to identify social withdrawal as a sign of distress in infants. The aim of this study is to evaluate the prevalence of social withdrawal behavior in infants with CLP using the full 8-item ADBB scale and the modified 5-item ADBB scale, and to examine the feasibility of both scales.

Methods: 145 infants with Cleft Lip and Palate were enrolled and video recorded during a pediatric consultation. All infants were scored by two expert raters trained in ADBB scale, and subsequently scored with the m-ADBB by an independent expert. We measured the interrater agreement for the full ADBB scale and psychometric properties of both scales.

Results: The full ADBB scale identified 15.9% of infants as having social withdrawal behavior (score above cutoff ≥5). Among the infants evaluated with the m-ADBB scale, 44.9% had a score above the suggested cutoff (≥2). For both scales, the item “vocalization” showed the higher scores. We found a good internal consistency for the full ADBB (Cronbach's alpha = 0.82) and an acceptable internal consistency for the modified ADBB (Cronbach's alpha = 0.71). The interrater agreement for the full ADBB scale was excellent (kappa = 0.837). The Spearman correlation coefficient between the total scores of the two versions was 0.88 (P < 0.001).

Conclusion: Our results indicate a relatively high prevalence of social withdrawal in infants with Cleft Lip and Palate, especially evaluated with the modified 5-item ADBB scale. We found that the full ADBB and the modified ADBB scales are feasible to use as screening tools of social withdrawal in this population.

Clinical Trial Registration: This trial is registered on ClinicalTrials.gov, identifier: NCT00993993. The data is the property of Assistance Publique, Hôpitaux de Paris.
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INTRODUCTION

Cleft lip and palate (CLP) is the most frequent congenital craniofacial malformation in humans (1). This anomaly is immediately recognizable because of the disruptions of normal facial structure, and even though this medical condition is not a cause of mortality, it brings considerable morbidity in the affected infant and their family. Infants with CLP may endure numerous surgical and non-surgical treatments from birth until adulthood, which psychologically affects both the children and their family members.

Previous studies have found that infants with CLP may experience functional problems with feeding (swallowing and chewing), speaking (phonation), hearing and ventilation, and an increased prevalence of psychiatric illness, language disorders, Autism Spectrum Disorders (ASD), intellectual disability and behavioral problems in children with CLP (2).

Habersaat et al. (3) described that babies with CLP interact less with their mother at 2 months of age, compared with infants with no CLP. Other authors have found that babies with cleft lip showed fewer communicative signals toward their mothers, producing fewer positive vocalizations, spending less time in visual contact with their mothers, engaging less in active exploring of the environment and exhibiting more self-absorbed behavior than controls (4, 5). These behaviors are similar to the conceptualization of infant social withdrawal.

Social withdrawal behavior in infants is characterized by diminished or absence of either positive or negative behaviors, such as less frequent eye contact, fewer vocalizations or crying, a decreased level of activity, delayed reaction time, fewer facial expressions, or the presence of self-stimulation gestures (6).

Brief episodes of social withdrawal are a way that infants use to regulate the intensity of stimulation and the flow of interactions (6, 7).

In contrast, sustained social withdrawal is considered a sign of organic and emotional distress that may hinder normal development since the infant is not available for interaction with others (6).

Some of the risk factors that have been associated with social withdrawal are prematurity (8, 9), sleep and feeding disorders (10), somatic suffering (11), mother's current depressive symptoms and father's perceived moderate or poor mental health (12, 13). Interestingly, Dollberg et al. (10) observed more negative relational patterns in mother-withdrawn infant dyads in terms of higher maternal intrusiveness, lower reciprocity, and lower infant involvement.

Sustained social withdrawal may have adverse effects on infants' development, since the baby is less available for social learning (6, 14). Previous studies have found that infants' social withdrawal is associated with emotional and behavioral problems (15, 16), language development (17, 18) and cognitive milestones [e.g., (14)].

In this perspective, screening of social withdrawal could be beneficial for early detection and intervention in high-risk populations, such as infants with CLP. The ADBB scale is a brief screening tool that facilitates a more structured observation of the infant's social behavior, and that allows the detection of social withdrawal in infants aged 2–24 months (19).

The full ADBB consists of eight items: facial expression, eye contact, general level of activity, self-stimulating gestures, vocalizations, response to stimulation, relationship with the clinician, and the capacity to attract and maintain attention with the observer. Validity and reliability studies of the scale have shown good results (6). The ADBB scale demonstrated a good internal consistency for the global scale (Cronbach's alpha = 0.83), and a cutoff score of 5 was determined to be optimal for screening purposes (sensitivity of 0.82 and a specificity of 0.78) when using with French infants.

The modified version of the ADBB (m-ADBB) is a shorter instrument developed by Matthey et al. (20). In the m-ADBB, item 4 (Self-stimulating gestures) was removed because it showed poor interrater reliability; item 6 (response to stimulation) was removed because the item demonstrated high correlations with item 3 (general level of activity); and item 8 (attraction) was removed due to high correlations with six of the other items. Consequently, the m-ADBB is composed of five items from the original ADBB: Item 1 (Facial expressions), item 2 (Eye contact), item 3 (General level of activity), item 5 (Vocalizations), and item 7 (Relationship). This version is scored on a 3-point scale (0 = Satisfactory, 1 = Possible Problem, and 2 = Definite Problem). A recent study found that the m-ADBB showed better interrater reliability than the full ADBB, whereas the full ADBB reported better internal consistency than the m-ADBB (21).

In a previous study, we examined the social withdrawal in infants with CLP using the full ADBB scale (22). The aim of the present study is to evaluate the prevalence of social withdrawal behavior in infants with CLP using the full 8-item ADBB scale and the modified 5-item ADBB scale, and to examine the feasibility of both scales.



MATERIALS AND METHODS


Participants

All infants born with a Cleft Lip (with or without cleft palate) and followed at the recruitment centers were eligible for the study and were invited to participate. The non-inclusion criteria were infants born before 37 weeks of gestation, infants whose birth weight was under 2.00 kg, placed in foster homes, whose parents showed insufficient level of French and/or were illiterate.

One hundred and forty-five infants with Cleft Lip and Palate (CLP) participated in this multi-center study in the first evaluation, and one hundred and twenty-three infants continued to participate in the second assessment. Table 1 shows the main characteristics of the participants. As we can see, the average age at the first evaluation was 4.04 months (SD = 0.65), and 12.29 months (SD = 1.24) for the second assessment. Figure 1 is the Flow chart of the study.


Table 1. Main descriptive statistics of the characteristics of the infants participating (n = 145).
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FIGURE 1. Flowchart of the study.


According to the type of malformation, 80.3% of the infants had a cleft lip with cleft palate (CLP), and 19.7% of infants with a cleft lip only (CL). Regarding the surgical protocols, on average, infants waited 86.79 (SD = 51.48) days between birth and the reconstruction surgery, in a range of 8–253 days. All parents signed an informed consent to their infants to be involved in the study.



The Full Alarm Distress Baby Scale

The Alarm Distress Baby Scale (ADBB) was created to facilitate a more structured observation of social withdrawal behavior in infants from 2 to 24 months old, in the context of a routine physical exam (19). Social withdrawal behavior is assessed based on the infant's reaction to stimulation presented by the clinician in a short period of time. It is important that the clinician attempts to socially engage the infant –by talking, smiling, and touching- during examination.

The ADBB scale consists of eight items: (1) Facial expression, (2) Eye contact, (3) General level of activity, (4) Self-stimulating gestures, (5) Vocalizations, (6) Response to stimulation, (7) Relation between the infant and the clinician, and (8) Attraction, defined as the ability of the infant to attract and maintain the clinician's attention. The ADBB scale has been designed to avoid using items that show dramatic changes with development. Besides, the ADBB assessment is made within an age frame, so that the reaction of the infant is compared to what is expected at this age (23).

The rating is done immediately after observation in a live situation or on videotape by a professional trained in the scale. Each item is scored on a 5-point scale ranging from zero to four. For each item, zero represents best functioning and four, severe abnormality. Total score (range: 0–32) is calculated by summing the scores from the eight items, with higher scores indicating more social withdrawal. Studies have indicated that a total score of 5 or more is thought to be deviant and a sign of distress in the infant (19, 24–28). The full ADBB has shown good content validity as well as good psychometric properties when used with the general population (19).



The Modified Alarm Distress Baby Scale

The m-ADBB is a shorter version of the ADBB scale that includes only five items: (1) Facial expression, (2) Eye contact, (3) General level of activity (4) Vocalizations, and (5) Relationship. Each item is rated with a three-point scale ranging from zero to two: 0 = Satisfactory, 1 = Possible problem, and 2 = Definite problem. Higher scores indicate more social withdrawal behavior. Authors suggested a cut-off score equal or greater of 2 as an indicator of social withdrawal in infants (20, 26).

In relation to its psychometric properties, Hartley et al. (29) found a good reliability of the m-ADBB (Cronbach's alpha = 0.80) in 10–12-month infants of HIV-infected mothers. Guedeney et al. (6) argued that because of its simplified coding and scoring scheme, as compared to the full ADBB, the m-ADBB may well prove to be a more practical solution for evaluating withdrawal behavior in vulnerable populations. On the other hand, Egmose et al. (30) suggested that the m-ADBB could be used as a first-line screening tool, and the full ADBB could be used to assess social withdrawal in specific at-risk populations.



Procedure

Infants were video recorded during interaction with a certified ADBB professional in a pediatric routine exam setting, in the presence of a caregiver. During the examination, the professional tried to engage the infant in the interaction. A structured situation was developed where the examiners were at the eye level of the infant, using the same infant seat, toys and following the same routine.

Subsequently, videotapes of infant-clinical interaction were coded according to the ADBB manual (23), by an independent trained professional, then coded blindly by a second expert for the full ADBB scale. Of the 145 enrolled participants, 136 were evaluated with the modified version of the ADBB by a trained professional in the first assessment.

In the second assessment, 123 infants were evaluated with the full ADBB and the m-ADBB.



Statistical Analyses

To determine the prevalence of social withdrawal, we described the frequencies and the percentage of the full and modified ADBB total scores. To estimate the interrater agreement for the full ADBB, we calculated the Cohen's kappa coefficient (κ) considering the scores from two certified ADBB trained professionals.

We measured the internal consistency of the full ADBB and the m-ADBB by calculating Cronbach's alpha and main descriptive statistics. Finally, Pearson correlation was used to estimate correlations between the full ADBB and the m-ADBB total scores. All statistical analyses were performed with the Statistical Package for the Social Sciences (SPSS).




RESULTS


Prevalence of Social Withdrawal

According to the full ADBB scale, the prevalence of social withdrawal (i.e., total score ≥ 5) in the first evaluation was 15.9% (23 infants), of which 5 infants had scores above 10 that suggests severe withdrawal (see Figure 2). In the second evaluation, 10.6% (13) of the infants were socially withdrawn, only 1 infant reported a score corresponding to severe withdrawal behavior (>10) (see Figure 2).
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FIGURE 2. Frequencies of the total scores of the ADBB scale.


Using the m-ADBB, we found a social withdrawal prevalence of 44.9% (61 infants) in the first evaluation (i.e., total score ≥ 2) and 26.8% (33 infants) in the second assessment (see Figure 3).
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FIGURE 3. Frequencies of the total scores of the m-ADBB scale.




Internal Consistency of the Full ADBB

In the first assessment, the full ADBB scale showed a good internal consistency (Cronbach's alpha = 0.82, 95% IC 0.77 to 0.86; n = 145), and an excellent interrater agreement (kappa = 0.837).

The values of the correlation coefficients between the items and the total score fluctuated from 0.38 to 0.69. Item 1 “facial expression” and item 8 “attraction” showed the strongest correlations. The analysis of internal consistency indicated that the elimination of any of the items did not improve Cronbach's alpha value (see Table 2).


Table 2. Internal consistency of the ADBB scale in the first evaluation.
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In the second assessment, the ADBB scale showed an acceptable Cronbach's alpha coefficient of 0.73 (95% IC 0.65 to 0.79; n = 123), and a good inter-rater agreement (kappa = 0.879). Table 3 shows the values of the correlation coefficients between the items and the total score (from 0.23 to 0.68). Item 1 “facial expression” showed the strongest correlation to the total score, and item 5 “vocalizations” reported the lowest correlation. The analysis of internal consistency indicated that the elimination of item 5 would improve Cronbach's alpha value.


Table 3. Internal consistency of the ADBB scale in the second evaluation.
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According to the full ADBB, infants reported the highest mean on item 5 “vocalizations”, and the lowest mean on item 3 “general level of activity” in the first and the second assessments. These results suggested that infants with CLP showed more difficulties in the oral expression (less positive and negative vocalizations), and they performed better at the level of corporal activity in both assessments.



Internal Consistency of the m-ADBB

In the first evaluation, the m-ADBB scale reported a Cronbach's alpha coefficient of 0.71 (95% IC 0.64 to 0.79; n = 136), which is an acceptable internal consistency. The values of the correlation coefficients between the item and the total score reached from 0.38 to 0.63. Item 1 “facial expression” showed the strongest correlation to the total score. The analysis of internal consistency indicated that the elimination of any of the items did not improve Cronbach's alpha value (see Table 4).


Table 4. Internal consistency of the m-ADBB scale in the first evaluation.
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In the second evaluation, the m-ADBB showed a Cronbach's alpha coefficient of 0.65 (95% IC 0.54 to 0.74; n = 123). In line with the full ADBB results, we found that item 1 “facial expression” showed the strongest correlation to the total score, and item 5 “vocalizations” reported the lowest correlation. The analysis of internal consistency indicated that the elimination of item 5 would improve Cronbach's alpha value (see Table 5).


Table 5. Internal consistency of the m-ADBB scale in the second evaluation.
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Regarding the m-ADBB, findings reflected a pattern like that observed in the full ADBB, where item 5 “vocalizations” showed the highest mean, and item 3 “general level of activity” reported the lowest means in the first and the second evaluations.



Correlation Between the Full ADBB and the m-ADBB

To evaluate the possible association between the full ADBB and m-ADBB total scores, a Pearson's correlation was carried out. A statistically significant, strong, and proportional linear association was found between the full ADBB and m-ADBB total scores in the first (r = 0.88, p < 0.001, CI 95% 0.91, 0.84), and in the second assessments (r = 0.90, p < 0.001, CI 95% 0.93, 0.85). These results suggested that when the full ADBB total score increases, also the value of m-ADBB total score rises, and vice versa.




DISCUSSION

This is the first study evaluating the prevalence of social withdrawal using both the full and the modified version of the ADBB in infants with Cleft Lip and Palate (CLP) and examining the internal consistency of both scales.

When using the full ADBB, a prevalence of 15.9 and 10.6% of social withdrawal behavior in infants with CLP was found in the first and second evaluations, respectively. These percentages are similar to the 13% reported by Guedeney et al. (31), and the 14% observed by Guedeney et al. (2012), in infants belonging to at-risk population.

According to the modified ADBB scale, the prevalence of infant social withdrawal was 44.9% (61 infants) in the first evaluation, and 26.8% (33 infants) in the second assessment. These results are similar to the 45.5% of social withdrawal found in infants with a congenital heart disease observed by Re et al. (32). Likewise, in a study with 83 mother-infant HIV infected dyads, Durandt (33) suggested a 31% of social withdrawal behavior, with the m-ADBB using a cutoff of 2. In another study, Tauber et al. (34) reported a 62% of social withdrawal in infants –under 6 months- with a genetic diagnosis of Prader-Willi Syndrome. In this line, a 61.8% of premature infants reported signs of social withdrawal behavior, and this behavior was greater in infants who required admission to the Neonatal Intensive Care Unit or oxygen support (35). These findings emphasize the necessity of the detection of social withdrawal behavior, as a silent signal of suffering, especially in infants with a medical condition.

The internal consistency of the full ADBB in both evaluations was good and in line with the one found in the original ADBB scale used in the general population (19). In the second evaluation, the analysis of internal consistency suggested that the elimination of item 5 would improve Cronbach's alpha value, however, this item provides important information about infant's development, especially in the case of CLP patients. In both assessments, we obtained an excellent interrater agreement for the full ADBB scale, demonstrating consistency of the scorings.

Regarding the m-ADBB, we found a lower internal consistency, compared to the full ADBB, which might be due to the lower number of items (five items compared to eight). Similar results were observed by Ulak et al. (21) in a Nepali study using the GLB coefficient. They reported a 0.74 and 0.46 GLB coefficients, suggesting a good internal consistency for the full ADBB and a poor internal consistency for the m-ADBB. In contrast, Egmose et al. (30) observed that the validity of the full ADBB might be improved with the removal of items 4, 6, and 8 as suggested in the m-ADBB, using Item Response Theory. We did not obtain the interrater agreement for the m-ADBB, however, previous studies have shown promising interrater agreement using the m-ADBB (6, 21, 33), since in the modified version, the items that were difficult to score and highly correlated with each other were removed (20).

The difference in the prevalence of social withdrawal between the full and the modified versions might be explained because the m-ADBB has a poorer accuracy compared with the full ADBB. In another study using the full ADBB and the m-ADBB in the same sample, a similar pattern was found: the prevalence of social withdrawal increased when evaluating with the m-ADBB (21). Authors explained that this difference could be due to the m-ADBB being a cruder measure. More studies using the full and the modified ADBB versions in the same sample are warranted to better understand this difference.

Using a cut—off score at 3 and over for the m-ADBB would yield a prevalence of 25% for the first assessment at 4 months of age with 34 infants, and 13.82% with 17 infants at the second assessment at 1 year of age, while a cut off score of 4 and over. A cut-off score of 4 and over gives 11.76% (16 infants) at the first assessment and 6.5% at the second one (eight infants). Therefore, the cut off score of 4 with the m-ADBB seems the best to use on infants with cleft and lip palate cleft. When using the full ADBB, a prevalence of 15.9 and 10.6% of social withdrawal behavior in infants with CLP was found in the first and second evaluations, respectively.

In both evaluations, using the full ADBB and the m-ADBB infants has shown higher difficulties on the item 5 “vocalizations”. This result suggested that infants with CLP had less vocalizations expressing pleasure (i.e., cooing, laughing, or babbling) but also showing displeasure or pain (i.e., squealing, screaming, or crying). These findings might be explained if we consider that Cleft Lip/Palate malformation affects the oral cavity. The oral structural deficit itself, the post-surgery discomfort, and the use of oral devices–such as palatal obturators- to modify oral structures might complicate the production of vocalizations.

Our results are consistent with previous studies (4, 5) suggesting that infants with CLP make fewer communicative signals, and produce fewer positive vocalizations, in comparison with infants with no CLP. Likewise, Chapman et al. (36) found that babies with cleft palate had smaller canonical babbling ratios than their age-matched peers, with just 57% of the babies with cleft palate reaching the canonical babbling stage by 9 months compared to 93% of the non-cleft babies. This might explain the findings in our study, in which item 5 “vocalizations” was the dimension with major difficulties.

Finally, the strong and statistically significant correlation between the total score of the full and the modified versions demonstrates that when the total score of the full ADBB increases, also the modified version does. Ulak et al. (21) also reported highly significant correlations between the total scores of the two versions (full ADBB and m-ADBB).

Some strengths of this study are the large sample size of infants with CLP included, and the use of the ADBB and m-ADBB simultaneously, as objective screening tools. All the ADBB raters were certified trained professionals with experience in infant development. One limitation of this study is that only 136 of the 145 infants were evaluated with the m-ADBB in the first evaluation, and that only one expert scored with the m-ADBB, so we did not have reference scores to evaluate the interrater agreement. Fifteen percent of the sample was missing in the second evaluation which potentially leads to a bias in this sample. The discontinuation of participation was due to different reasons: moving out of the city, loss of contact and refusal to continue to participate mainly attributable to the distance between home and the healthcare center, and the repeated visits required for the infant's care (37).



CONCLUSION

The results of this study suggest that the full and the modified versions of the ADBB are feasible to use as screening instruments of social withdrawal in infants with Cleft Lip and Palate. Both scales reported good and acceptable internal consistency, respectively. More studies are needed to further explore the psychometric characteristics of the modified ADBB scale in different populations and to examine the criterion-related validity of the full and the m-ADBB. The prevalence of social withdrawal in this population was higher than in the general population, which highlights the importance of using screening tools in primary care that evaluate the socio-emotional development in infants with CLP since the first months of life. The use of the ADBB scale facilitates a more comprehensive perception of the infants with CLP, promoting an early and individualized intervention, coordinated by the psychologist or psychiatrist that supports both the infant and their parents.
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