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The Social Information Processing model in Child Physical Abuse and Neglect: A
Meta-Analytic Review

Abstract
Background: Child maltreatment has been recently examined from a cognitive-
behavioral perspective. The Social Information Processing (SIP) model specifies how
parental cognitions can be associated with child physical abuse and neglect and suggests
that maltreating parents do not adequately respond to the child’s needs due to errors/bias
in the cognitive processing of child-related information.
Obijective: This study provides two separate meta-analytic reviews of research exploring
the role of parents’ socio-cognitive variables in shaping child physical abuse and child
neglect, identifying the association of each SIP stage to these types of maltreatment.
Method: After a four-phase systematic literature search based in PRISMA with inter-
judges’ agreement, 130 effect sizes were extracted from the 51 studies selected.
Results: Overall, the effect sizes of the four cognitive stages of the model were
significant for physical abuse and ranged from small (r = .190 for parents’
interpretations of children’s signals) to moderate (r = .315 for parents’ perceptions of
children’s signals). Regarding neglect, only the overall effect of parent’s preexisting
schemata was significant but small in magnitude (r = .231).
Conclusions: The results of these multilevel meta-analyses support the general
hypothesis that physically abusive parents may incur in biases in processing child-
related information, but further research is still required regarding neglect. Theoretically
this work is likely to provide a more solid framework to understand parental cognitions
underlying child maltreatment with potential implications for evaluation and
intervention with maltreating or at-risk parents.
Keywords: parental cognitions; information processing; child abuse and neglect;
multilevel meta-analysis
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Introduction

Parenting is one of the most complex and challenging human tasks (Kane, 2005), which
is shaped by a set of biological processes, personality attributes, actual or perceived
characteristics of the children, and contextual influences such as social situational
factors, family background, socioeconomic status, and culture (Belsky & Jaffee, 2015;
Bornstein, 2016). When one or several of these sub-systems are compromised, the
likelihood of maladaptive parenting in the form of child maltreatment increases
(Cicchetti & Valentino, 2015).

Data from child protection services (CPS) and prevalence studies have been
documenting the high number of children who are still victims of abuse and neglect
(e.g., Jud, 2018). Moreover, the immediate and long-term impact of child maltreatment
for the children is well known, as well as the serious consequences for their own
development (Jaffee & Maikovich-Fong, 2011), for their families, and for their
communities (e.g., Radford et al., 2013).

The multitude of variables contributing to child maltreatment has for a long time been
well captured by ecological models of parenting (e.g., Cicchetti & Valentino, 2015)
emphasizing the importance of addressing the several systems that influence parental
behaviors. Despite the popularity of these models, recent socio-cognitive approaches to
parenting have also been emphasizing the role of cognitive information processing
mechanisms in determining parental behaviors towards children (e.g., Johnston et al.,
2018; Sigel & McGillicuddy-DeLisi, 2002), including those related to maladaptive
parenting such as child abuse and neglect (e.g., Azar et al., 2008; Crittenden, 1993;
Crouch & Milner, 2005; Milner, 2000).

In the context of child physical abuse, Milner (1993, 2000) proposed a four-stage Social
Information Processing (SIP) model to examine parental cognitions — (0) preexisting
cognitive schemata, (1) perception and (2) interpretation of children’s signals, and (3)
selection and (4) implementation of a parental response, associated with this type of
maltreatment. In the same year, Crittenden (1993) extended this approach to child
neglect, proposing that abusive and neglectful parents cannot adequately respond to
their child’s needs because of errors or biases in information processing, particularly
child-related information. The significant theoretical and empirical body of knowledge
derived from these SIP models, and the valuable role of knowledge integration to
science development, motivated the meta-analytic review of research exploring the role
of parents’ socio-cognitive variables in shaping child maltreatment presented in this
manuscript.

Since the 80’s, socio-cognitive models explaining maladaptive parenting such as child
abuse and neglect became more prominent. Overall, these models advocate the
importance of the ways parents think about their children during parental-child
interactions: “Mothers with flexible, complex, and appropriately differentiated schemas
are better equipped to perceive the nuances of mother—child interaction and avoid biases
in cue processing, leading to more efficient and competent parenting” (Azar et al., 2008,
p.298). The seminal work by Sigel (1985), conceptualizing parent-child relationships
research with a marked emphasis on cognitive processes and information processing,
inspired subsequent work under this approach (e.g., Azar et al., 2008). Critically, recent
meta-analyses confirmed the strength of these associations between parental cognitions
and child maltreatment. For example, a meta-analytic review about the risk factors of
child maltreatment (Stith et al., 2009) identified parents’ perceptions about children as
an important risk factor for abuse and neglect. Moreover, studies assessing cognitively
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based intervention programs, addressing changes in parental cognitions, have confirmed
their effectiveness (e.g., Bugental et al., 2012). Among the different socio-cognitive
approaches to parenting (e.g., Azar et al., 2008), the SIP model applied to abuse
(Milner, 1993, 2003) and neglect (Crittenden, 1993) has reached some prominence.
Based on information processing theories from social cognition, these models suggest
that physically abusive and neglectful parents are unable to understand the signals or
states of the child, interpret these signals correctly, and select and implement adequate
responses due to bias and errors in processing caregiving related information. Although
most of the SIP components proposed in the two models share many features,
Crittenden’s model of child neglect does not fully map onto each of the Milner’s SIP
components (namely, it does not discuss pre-existing schemata).

Specifically, the SIP framework proposed by Milner (2000) suggests that parents hold
pre-existing cognitive schemas, including beliefs and values that influence the way they
perceive and behave towards their children. These schemas act as a filter for the
subsequent three cognitive stages — perception and interpretation of children’s signals,
response selection, and a final cognitive-behavioral stage where the response is
implemented (physical abuse). Crittenden’s model applied to child neglect proposes that
neglectful parents fail to respond to children’s signals, that are indicative of children’s
needs for care, because they do not perceive the signal, do not interpret the signal as
requiring a parental response, are unable to select an adequate response or are unable to
implement that response (Crittenden, 1993).

During the last decades, the SIP model has been receiving theoretical and empirical
support (e.g., Azar et al., 2017; Rodriguez et al., 2019), documenting different socio-
cognitive parental variables that influence parental caregiving behaviors.

In the SIP model applied to maladaptive parenting, pre-existing cognitive schemas are
considered a key factor in cognitive information processing, defined as knowledge
accepted as true by individuals (Sigel, 1985). When activated, this knowledge acts as a
filter for the environmental information to which parents must respond (e.g., Azar et al.,
2008). These schemas might include (a) ideas, beliefs, values and attitudes about child
development and childrearing (Sigel & McGillicuddy-De Lisi, 2002), (b) person-
specific schemata such as self-efficacy, control expectancies, locus of control
orientation and empathy, and (c) affective schemata, such as mood, negative affect,
distress, and hyperreactivity to child-related stimuli (Milner, 2000). These pre-existing
schemata are likely to influence parents’ perceptions of children’s signals and
behaviors, and to determine the subsequent stages of information processing (Bugental
& Johnston, 2000; Milner, 1993). Specifically, these information structures, prior to the
processing of new information, can be global (related to all children) or specific (related
to their own children), theory-driven (based on preexisting beliefs) or context-driven
(impacted by situational variables; Milner, 2000). Research conducted with high-risk of
abuse and abusive parents has been showing that these parents are more likely to hold
more inaccurate and biased preexisting cognitive schemata. For example, this research
has shown that these parents value physical punishment as a disciplinary technique
(e.g., Ateah & Durrant, 2005; Rodriguez, 2018), hold unrealistic expectations about
child development (e.g., Haskett et al., 2006; McElroy & Rodriguez, 2018), have
negative implicit attitudes towards children (e.g., Risser et al., 2011), present higher
accessibility of negative schemata (e.g., Crouch et al., 2012; Crouch, Risser et al., 2010;
Hiraoka et al., 2014; Milner et al., 2011), show an external locus of control (e.g.,
Rodriguez, 2010; Rodriguez & Richardson, 2007), are less empathic (e.g., Francis &
Wolfe, 2008; Pérez-Albéniz & De Padl, 2003, 2004), and present more negative affect
(e.g., Dadds et al., 2003; Dopke et al., 2003). Surprisingly, much less attention has been
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given to neglectful parents. However, the research conducted with neglectful parents
has been suggesting that they present unrealistic expectations about child development
(e.g., Azar et al., 2017; Azar et al., 2012), an external locus of control (e.g., Rodriguez
& Richardson, 2007), lack of empathy (e.g., Rodrigo et al., 2011), negative affect (e.g.,
Edwards et al., 2005) and biased attitudes related to parenting (e.g., Camilo et al., in
press).

The first stage of information processing proposed in the SIP model is parents’
detection and perception of the child’s signals and states (Milner, 2000). This stage
includes attentional processes related with the child, such as awareness of children’s
behavior, encoding of child-related information, cue detection accuracy, notice of minor
changes in children’s behavior, likelihood to observe noncompliant children’ behaviors,
ability to distinguish different types of child transgressions, and errors in recognition of
the child’s emotional expressions. Specifically, research has been suggesting that high-
risk and abusive parents present errors in encoding children’s behavior (e.g., Crouch et
al., 2017; Milner et al., 2010; Miragoli et al., 2018) and in recognizing children’s
emotions (e.g., Asla et al., 2011; Francis & Wolfe, 2008; Rodriguez, Gracia et al.,
2016), and are more intolerant towards children’s misbehavior (e.g., McElroy &
Rodriguez, 2008). Neglectful parents are expected to have more difficulties in
perceiving signals indicative of children’s need for attention (Crittenden, 1993).
Although scarce, a few studies have been suggesting that neglectful parents present
errors in encoding children’s behaviors (Hansen et al., 1989) and in recognizing
children’s emotions (Hildyard & Wolfe, 2007).

In stage 2 of the SIP model, influenced by parents’ preexisting schemata and by their
encoding of children’s behavior, parents interpret and evaluate children’s signals, and
engage in attributional processes. These attributions of children’s behavior might be
more internal/external, stable/unstable, specific/global, controllable/uncontrollable, or
intentional/unintentional (Milner, 2000). Specifically, high-risk and abusive parents are
expected to display more negative and biased judgments about their children, to
interpret their behaviors as more negative, wrong, and blameworthy, and to attribute
them to internal, stable, and global child factors, often motivated by hostile intent.
Further, they are expected to make more evaluations of wrongness and to have more
expectations of child’s compliance following transgressions. Research conducted with
high-risk and abusive parents provides support for these assumption by showing that
these parents make more negative attributions about children’s behaviors (e.g., Crouch
etal., 2017; Dopke & Milner, 2000; Rodriguez, 2018), interpret these behaviors as
having negative intent (e.g., Ateah & Durrant, 2005; Azar et al., 2016), and have higher
expectations of child compliance (e.g., Rodriguez, Smith et al., 2016). Research with
neglectful parents has shown that they make more negative attributions about children’s
behaviors (Hildyard & Wolfe, 2007) and interpret these behaviors as having negative
intent (Azar et al., 2012; Azar et al., 2017).

In the third stage of the SIP model parents are expected to integrate the information and
select a response. Parents use the situational information in their evaluation of
children’s behavior (mitigating information) and select from their repertoire, specific
parenting skills and techniques, using their ability to creatively generate appropriate
child management techniques (Milner, 2000). High-risk and abusive parents are
expected to show more errors in the integration of child-related information, and their
response selection process is likely to be limited by their poor repertoire of parental
responses. For example, research has already shown that both abusive and neglectful
parents present deficits in problem-solving skills (e.g., Azar et al., 2016, 2017; Azar et
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al., 2012), and that abusive parents specifically show a lack of adequate parenting
techniques (e.g., Caselles & Milner, 2000; De Padl et al., 2006; Russa et al., 2014).
Finally, in the fourth response implementation and monitoring stage proposed in the SIP
model, high-risk and abusive parents are likely to have less-developed skills to
implement adequate responses, and to monitor and modify their response when
necessary. While abusive parents are expected to engage in aggressive and violent
behaviors (Milner, 2000), neglectful parents are expected to fail in implementing a
parental response, omitting their caregiving behaviors (Crittenden, 1993).

The processes involved in the SIP stages are believed to influence each other in a bi-
directional way, and to be moderated by experiences of negative affect and high levels
of distress (Milner, 1993, 2003). Furthermore, the SIP model proposed by Milner
(2000) suggests that information processing activities are both controlled, especially in
ambiguous and novel situations, and automatic, occurring outside of awareness and
potentially influenced by the parents’ responses to stress (physiological arousal)
(Milner, 2003).

In the last decades, the SIP model or its components have been systematically
used in the context of maltreatment research, examining different socio-cognitive
variables, using explicit or implicit measures and more experimental or correlational
designs. Recent research has also been exploring the model as whole, and applying
longitudinal methods (e.g., Rodriguez et al., 2019).

The exponential growth of studies on parental cognitions during the last decades,
examining the effects of different cognitive variables advances fundamental knowledge
about the parental cognitions that are most associated with maladaptive parental
behaviors. Further, more insight into the effects of parental cognitions underlying child
abuse and neglect can help improve current risk and actual behavior assessment
practices, namely disentangling the role of different sources of information (such as
CPS records, self-reports, observations, implicit measures) in the assessment of parental
practices. Third, while informing about the parental cognitions more associated with
parenting behaviors, the results of the present study can support the development and
improvement of prevention and intervention programs with abusive and neglectful
parents. To summarize the research about parental cognitions that are associated with
child physical abuse and child neglect, we conducted a set of meta-analyses based on
the cognitive stages of the SIP model. Although the SIP framework underlying this
review is originally a model applied to child physical abuse (Milner, 2000), we adopted
the model to explore its application to neglect. Specifically, we aimed to identify the
association of each SIP stage to physical abuse and to neglect. Additionally, we mapped
the main characteristics of the studies, namely the sample characteristics, type of
maltreatment, type of measures used to assess the socio-cognitive variables and
maltreatment, country of data collection and publication year, and examined their
moderation effects in the association between parental cognitions and child
maltreatment. The flow diagram, the list of included studies and their main
characteristics, the coding scheme, the classification of the SIP cognitive stages, and the
references included in the meta-analyses are presented in the Supplemental Material.
Method

Search strategy and study selection
A systematic electronic search was conducted during November 2018, in seven

databases, namely Academic Search Complete, ERIC, PsycARTICLES, PsycINFO,
Psychology and Behavioral Sciences Collection, Scopus and Web of Science, restricted
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to articles published in academic journals in English, Portuguese and Spanish. The
studies were identified using all possible combinations of the following groups of
search terms: (a) child abuse OR child neglect OR child maltreatment; AND (b)
cognitive processes” OR “information processing” OR “sip model” OR cognitions;
AND (c) parent*. Additionally, a hand search was performed based on the references of
relevant papers and previous reviews of the literature on this subject.

Studies were considered for this meta-analysis if they met a set of inclusion
criteria: (1) empirical and quantitative studies; (2) adult participants, with 18 years or
older, parents or non-parents (e.g., undergraduate students, who were assessed for the
risk of being maltreating in the future); (3) evaluated, as independent variables, socio-
cognitive factors related to parenting and child-rearing underlying the SIP model of
maladaptive parenting (according to Milner, 2000); (4) evaluated, as dependent
variables, child physical abuse or child neglect, perpetrated (referred to CPS or assessed
through parental reports) or at risk of. In a later stage, during data extraction, studies
presenting only multivariate results were not considered since they do not present a
direct association between two variables (see Appendix D in Supplemental Material).

According to the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) Statement (Liberati et al., 2009), we conducted a four-phase
process (Figure 1) to select the relevant studies based on a sequential examination of the
title, abstract and full text. Title and abstract screening were conducted by two
independent judges in order to obtain inter-rater agreement, using the software Rayyan
QCRI (Ouzzani et al., 2016). Each rater screened all the articles identified (91.4% of
agreement), and all disagreements were resolved by a third rater. From the 1013 articles
initially identified, 51 were selected and included in the meta-analysis (see Appendix A
in Supplemental Material).

Coding of the studies

Based on the guidelines proposed by Lipsey and Wilson (2001), we created a form for
coding the main studies’ characteristics, their results and the specific data required to
calculate the effect sizes (see Appendix B in Supplemental Material). Specifically, the
following information was extracted: bibliographical information (authors; title; year of
publication), sample characteristics (type of participants — mothers, fathers, non-parents;
type of sample - CPS or community-sample; age-range of the children; sample size),
study characteristics (country in which the study was conducted; design; assessment
context), information about the variables (type of maltreatment; measures of
maltreatment; socio-cognitive variables evaluated; social information processing stage;
measures of the socio-cognitive variables), main results, and the respective effect sizes.
The effect sizes that were not reported in the primary studies were calculated using
statistical information derived from the reported statistics. Some of the variables were
coded for descriptive purposes or to be tested as potential moderators. Additionally,
based on Milner’s proposal (2000), the socio-cognitive variables were classified
according to the stages of the SIP model (see Appendix C in Supplemental Material).
Calculation of effect sizes

To quantify the effect of parental socio-cognitive factors in the explanation of child
physical abuse and neglect, we calculated the Pearson product-moment correlation
coefficient (r) for each association between a socio-cognitive variable (e.g., errors in
emotions recognition, deficits in problem-solving skills) and a variable of abuse and
neglect (e.g., CPS records, parental practices evaluation) that could be extracted from
the primary studies. Pearson's product moment correlation coefficient (r) was chosen as
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the effect size because almost all the primary studies included were correlational
studies, and because correlations are readily interpretable in terms of practical
importance (Rosenthal & DiMatteo, 2001). Moreover, correlations can be easily
computed from chi-square, t, F, and d values (Hunter & Schmidt, 2004), which proved
to be helpful to transform the remaining statistics reported in primary studies (e.g.,
means, standard deviations, and odds-ratios).

Study-specific data were transformed to correlation coefficients using the methods and
formulas proposed by Lipsey and Wilson (2001), and by Borenstein and colleagues
(2009). Effect sizes were calculated using the results of bivariate analyses. Multivariate
results such as adjusted means or adjusted odds-ratios were not considered since they do
not present a direct association between two variables. We selected this approach, since
the studies included in the meta-analyses rarely use the same set of covariates. This
means that combining and comparing differentially adjusted effect sizes would limit the
ability to properly estimate a true overall effect (see Mulder et al., 2018).

When the correlation coefficient is chosen as effect size, multiple scholars advise to
transform correlations into normally distributed Fisher’s z-values prior to conducting
the statistical analyses in meta-analytic research. Correlations are not normally
distributed, and this may negatively affect the results of the analyses (e.g., Cooper,
2010; Lipsey & Wilson, 2001). Therefore, all correlation coefficients were transformed
into Fisher’s z-scores prior to conducting the analyses. After the analyses, the Fisher’s
z-scores were transformed back to correlations in order to enhance the interpretability of
the results. In the present study, effect sizes of r > .100 were interpreted as small, r >
.243 as medium, and r > .371 as large (Rice & Harris, 2005). The direction of each
effect size (either positive or negative) matched the statistical data as reported in the
primary study.

Analyses plan

The primary studies included in the current review were treated as a random sample
from a larger population of studies, and therefore, in the statistical analyses, a random-
effect-approach was applied (see for example Mulder et al., 2018). Most of the included
studies reported multiple socio-cognitive variables or physical abuse and neglect,
meaning that, in many cases, multiple effect sizes could be extracted from one primary
study. In order to take the dependency between effect sizes from the same study into
account, we used an approach in which the (possible) dependence of effect sizes can be
modeled. Therefore, we performed three-level meta-analyses for each SIP stage, where
three different sources of variance are modeled: variance between studies (level 3),
variance between effect sizes extracted from the same primary study (level 2), and
sample variance of the retrieved effect sizes (level 1) (e.g., Assink et al., 2015; Mulder
et al., 2018). The multilevel models allow the calculation of an overall effect size and, if
significant variance on level 2 and/or level 3 is observed, to examine whether study
and/or sample characteristics can explain this variance. The syntax described by Assink
and Wibbelink (2016) was used to build the meta-analytic models in the statistical
environment R (version 3.6.3, R Core Team, 2020), with the function “rma.mv” of the
metafor package (Viechtbauer, 2010). The model coefficients were tested two-sided
using the Knapp-Hartung-correction (Knapp & Hartung, 2003), meaning that a t-
distribution was used for testing individual coefficients, and an F-distribution was used
for the omnibus-test of all coefficients in the model (excluding the intercept). To
determine the significance of the variances at levels 2 and 3, two one-sided log-
likelihood-ratio tests were performed, in which the deviance of the full model was
compared with the deviance of the model without one of the two variance-parameters.
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The sampling variance of the observed effect sizes (Level 1) was estimated by using the
formula prosed by Cheung (2014). For each individual cognitive variable, a simple
meta-analysis was performed with the function “rma” of the metafor package
(Viechtbauer, 2010), whenever the number of effect sizes included allowed it (> 1).
Furthermore, a selective number of potential moderating variables were examined,
based on previous studies (e.g., Hambrick et al., 2014; Lau et al., 2006). Prior to the
moderator analyses, dummy variables were created for each category of all discrete
variables and continuous variables were centered around their mean.
Finally, to examine the extent to which the results were affected by different sources of
bias (such as publication bias), a nonparametric and funnel-plot based trim-and-fill
analysis was conducted (e.g., Duval, 2005).

Results

Descriptives

The present review analyzed a total of K = 51 articles and 130 effect sizes (see
Appendix A in Supplemental Material). Most studies were conducted in the USA (k =
33), followed by Europe (k = 12), and Canada (4), and single studies were conducted in
Australia (k = 1) and China (k = 1). The 51 studies included were published between
1978 and 2018, although most of them (k = 35) were published after 2000.

The sample sizes of the included studies ranged from n = 20 to n = 1596 and included
mostly mothers (k = 28) or mothers and fathers (k = 16), and a few studies included
non-parents (k = 6). Samples were coded into referred to CPS-samples (k = 26), or
community-based samples (i.e., samples with parents with non-referred children, and
non-parents) (k = 25).

Regarding the type of maltreatment, most studies analyzed physical abuse (k = 47) and
a smaller number of studies explored neglect (k = 10). Child maltreatment was assessed
mostly through self-report measures (k = 32) or CPS records (k = 20).

Socio-cognitive variables were coded into the four-SIP stages, with the majority of
studies analyzing stage 0 variables (k = 36), followed by stage 2 variables (k = 20), and
finally stage 1 (k = 17) and stage 3 (k = 17). Stage 0 variables — parents’ pre-existing
schemata — included unrealistic expectations about the child’s development (k = 13),
lack of empathy (k = 12), negative affect (k = 9), value of physical punishment (k = 6),
external locus of control (k = 4), accessibility of negative schemata (k = 2) and
hyperreactivity to child-related stimuli (k = 1). Stage 1 variables — parents’ perceptions
— included errors in encoding children’s behavior (k = 12), in recognizing children’s
emotions (k = 5) and intolerance towards children’s misbehavior (k = 1). Stage 2
variables — parents’ interpretations and evaluations — included general negative
attributions (k = 8), attributions of negative intent (k = 6), evaluations of wrongness (k =
5), expectations of child compliance (k = 4), attributions of controllability (k = 2), errors
in interpreting children’s behavior (k = 1) and attributions of internality (k = 1). Stage 3
variables — parents’ information integration and response selection — included lack of
adequate parenting techniques (k = 12), deficits in problem-solving skills (k = 5),
inadequate appraisals of the appropriateness of disciplinary choices (k = 2), and
inadequate disciplinary goals (k = 1).

Overall effects of the SIP stages on physical abuse

The overall effect of each SIP stage and of each specific cognitive variable on physical
abuse is presented in Table 1. Each overall effect represents the association of a SIP
stage (or the individual cognitive variable) and child physical abuse. The overall effect
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of each of the four SIP stages was significant, with Stages 0 and 1 presenting moderate
effects (r = .265 for parents’ preexisting schemata, and r = .296 for parents’
perceptions), and Stages 2 and 3 presented effects of smaller magnitude (r = .179, for
parents’ interpretations and evaluations, and r = .230, for parents’ information
integration and response selection).

Specifically, in Stage 0, the overall effect of most cognitive variables examined was
significant and ranged from small (r = .191, for the value of physical punishment) to
moderate (r = .357, for the lack of empathy); one of the effect sizes was not significant
(unrealistic expectations about child development, r = .126). Regarding Stage 1, both
individual cognitive variables (errors in encoding the child’s behavior and errors in
recognizing children’s emotions) presented a significant and moderate effect size (r =
.300, r =.275 respectively). In Stage 2, most of the effect sizes of the cognitive
variables were small (with the exception to the general negative attributions, r = .265),
and two of them were not significant (attributions of controllability, r = .104 and errors
in interpreting child’s behavior, r = .178). Finally, in Stage 3, two of the cognitive
variables (deficits in problem-solving skills and lack of adequate parenting techniques)
presented a significant and moderate effect size (r = . 327, r = .237 respectively), and
the effect size of inadequate appraisals of the appropriateness of disciplinary choices (r
=.070) was not significant.

Overall effects of the SIP stages on child neglect

Regarding neglect, the overall effect of each SIP stage and of each specific cognitive
variable is presented in Table 2. Only the overall effect of Stage 0 was significant but
small (r =.231) in magnitude; the overall effect sizes observed in Stage 2 and 3 were
not significant (r = .255 and r = .288 respectively). Stage 1 was not meta-analyzed since
only one effect was identified.

Specifically, in Stage 0, the overall effect of the two analyzed cognitive variables (lack
of empathy, r = .104 and unrealistic expectations about child development, r = .226)
was not significant. Regarding Stages 2 and 3, the individual cognitive variables
examined (attributions of negative intent and deficits in problem-solving skills)
presented a significant and moderate effect (r = .257, r = .288 respectively).
Heterogeneity and moderator effects

The results of the likelihood-ratio tests revealed significant variance between effect
sizes extracted from the same study and between studies (i.e., level 2 and level 3
variance) in Stage 0 and Stage 2 for physical abuse (and not for neglect) (see Table 1).
Consequently, we conducted moderation analysis for both stages. None of the variables
tested in the moderator analyses yielded a significant effect, as presented in Table 3.
Trim and fill analyses

The trim and fill analyses suggested that bias was present in most of the SIP stages in
physical abuse and neglect, given the asymmetrical funnel plot distributions observed
(Appendix E in Supplemental Material). After the trim and fill analyses, the overall
effects were adjusted by imputing “missing” effect sizes and re-estimating an overall
effect, presented in Tables 4 and 5. For physical abuse, higher effects were observed for
Stages 0 and 1, whereas Stage 2 presented smaller effects. For neglect, a higher effect
was found in Stage 2 and a smaller effect was found in Stage 3.
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Discussion

From a cognitive-behavioral perspective, parents undergo a set of socio-cognitive
processes that influence their parental responses (e.g., Sigel & McGillicuddy-DeL.isi,
2002). The SIP model applied to child maltreatment suggests that abusive and
neglectful parents are unable to understand the signals or states of the child, interpret
those signals correctly, and select and implement adequate responses (Crittenden, 1993;
Milner, 1993, 2003). Several authors have already empirically explored this framework
and provided evidence that parental cognitions have an important role in shaping
abusive and neglectful behaviors (e.g., Crouch, Milner et al., 2010; Pérez-Albéniz & De
Paul, 2005; Rodriguez, Smith et al., 2016). To further examine the extent to which
specific components of the SIP model explain child physical abuse and child neglect,
we reviewed 51 primary studies (and their effect sizes) that examined the association
between socio-cognitive parental variables from each cognitive stage of the SIP model
and physical abuse and neglect, using a multilevel meta-analytic approach.

The results of our meta-analyses support the general hypothesis that physically abusive
parents may incur in biases or errors in child-related information processing during
parent-child interactions. Overall, the associations of socio-cognitive parental variables
with physically abusive practices reached a small (Stages 0 and 1) to medium
magnitude (Stages 2 and 3) (according to Rice & Harris, 2005). Regarding neglect, only
parents’ preexisting schemata revealed a significant, although small, association with
child neglect, which can be potentially related with the low number of included studies
analyzing child neglect. This finding suggests the need for further studies examining
parental neglect within this framework. Although non-significant, parents’ biased
interpretations and evaluations of children’s behavior (Stage 2) and their difficulties to
integrate the information and select a parental response (Stage 3) reached a moderate
effect in the association with child neglect.

As for the specific cognitive variables in each stage and their associations with child
maltreatment, the obtained results suggest that abusive parents are more likely to hold
inaccurate and biased preexisting cognitive schemata (Stage 0), namely they present a
more external locus of control (e.g., Rodriguez, 2010; Rodriguez & Richardson, 2007),
lack of empathy (e.g., Francis & Wolfe, 2008; Rodrigo et al., 2011), and higher negative
affect towards children (e.g., Dadds et al., 2003; Edwards et al., 2005).

Further, the included studies suggest that physically abusive parents present more
difficulties in perceiving children’s signals (Stage 1), making more errors when
encoding children’s behaviors (e.g., McCarthy et al., 2017; Miragoli et al., 2018), and
when recognizing children’s emotions (e.g., Francis & Wolfe, 2008; Rodriguez, Gracia
etal., 2016).

Additionally, with a smaller magnitude, the reported results also indicate that physically
abusive parents make more biased attributions about children’s behaviors (Stage 2),
interpreting those behaviors as more negative (e.g., Montes et al., 2001; Rodriguez &
Tucker, 2015) and as more wrong (e.g., Chilamkurti & Milner, 1993).

Finally, the reviewed results also suggest that physically abusive parents may present
more difficulties in the integration of child-related information and response selection
(Stage 3), revealing difficulties in problem-solving (e.g., Azar et al., 2016, 2017) and a
limited repertoire of adequate parenting techniques (e.g., De Paul et al., 2006; Russa et
al., 2014).

The included studies also suggest that biases on parents’ preexisting schemata may have
an important role in the explanation of neglectful behaviors, namely that they present
unrealistic expectations about child development (e.g., Azar et al., 2012). Moreover,
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neglectful parents make more biased attributions about children’s behaviors (Stage 2),
interpreting those behaviors as more negative (e.g., Azar et al., 2017) and present more
difficulties in problem-solving skills (e.g., Azar et al., 1984).

The trim and fill analyses for physical abuse and neglect suggested missing data in most
of the SIP stages, indicating that the true effects of each stage may differ from the
estimated effects in our meta-analyses. Although previous studies on simulated meta-
analyses showed that the trim-and-fill algorithm may inappropriately adjust for bias
(e.g., Peters et al., 2007), it is useful to test how sensitive the results are to the possible
presence of publication bias (e.g., Fernandez-Castilla et al., 2019). In this specific case,
the results of trim and fill analyses even reinforced the effects in most stages.

Despite the interesting results of this meta-analytic review, we have identified a set of
limitations in the primary studies. First, many of the included studies were conducted
with no reference or recognition of the SIP framework applied to abuse and neglect
(e.g., Rodrigo et al., 2011) and used different terms for the same variables (e.g.,
“mother’s rating of the valence of the child behavior” in Dadds et al., 2003; “parents’
perceptions of children’s adjustment” in Haskett et al., 2003). Nevertheless, we
attempted to overcome this limitation through a thorough categorization of the variables
based on the theoretical descriptions of the SIP model (Milner, 1993, 2003). Second,
there is high variability in child abuse and neglect definition and assessment. For
example, CPS records may have inherent biases derived from professionals’
perceptions, different legal systems of each country, or lack of distinction between
reported and substantiated cases. Moreover, self-report measures of maltreatment were
very heterogeneous, since some evaluated parental practices such as the Parent- Child
Conflict Tactics Scale (Straus et al., 1998) for abuse and the Multidimensional
Neglectful Behavior Scale - Parent Report (Kantor et al., 2003) for neglect, and others
assessed risk with the Child Abuse Potential Inventory (Milner, 1986). Third, few
studies explored child neglect, which is consistently reported as the most prevalent type
of maltreatment (e.g., Warmingham et al., 2019). Further, not all primary studies report
having controlled for socio-demographic variables. For example, many of the studies
did not refer to socioeconomic status (e.g., Crouch et al., 2012), which can constitute an
important confound since poverty has been also associated with cognitive information
processing deficits (Mani et al., 2013). Finally, and despite the recognizable difficulty in
accessing and evaluating these samples, few studies have used experimental designs (for
an exception see Farc et al., 2008), and even less conducted longitudinal research (for
an exception see Rodriguez et al., 2019).

Likewise, we have identified some limitations of the current meta-analyses.
Specifically, the reported work did not include non-published studies (for details about
this issue see Camilo & Garrido, 2019), although the diagnosis analysis for publication
bias indicated that our results are reliable. In addition, a significant number of studies (k
= 31; see the reference list in the Appendix D in Supplemental Material) were not
included since they presented only multivariate data. Moreover, this review does not
specify the different types of child neglect (neglect, emotional, educational neglect),
mostly because the primary studies did not treat neglect as a multidimensional
construct, presenting global scores for this type of maltreatment. It would be important
to disentangle the association of different parental cognitions with different types of
neglect and abuse, for a deeper understanding of the different putative causal
mechanisms. Also, the inclusion of studies with small samples, and subsequently low
power, is likely to increase the effects of publication bias (e.g., Turner et al., 2018).
Further, this meta-analytic review did not include an assessment of study quality (e.g.,
STROBE; Vandenbroucke et al., 2007), which could be a potential moderating variable.

10
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Additionally, the current study draws mostly on correlational data, which do not allow
to establish causation. Finally, although the analytical distinction of the SIP components
is crucial to clarify the model, these components are interdependent and mutually
influenced (Milner, 1993, 2003), and might be addressed as such in future research.
Nevertheless, the current multilevel meta-analytic review brings important theoretical
and methodological contributions in summarizing the evidence about socio-cognitive
processes underlying child physical abuse and neglect. This is likely to reflect the
advances in both social cognitive psychology and social developmental psychology in
the parenting domain. Specifically, by systematically addressing the different socio-
cognitive components of the social information processing model, this work is likely to
provide a more solid framework to understand parental cognitions underlying child
maltreatment. Based on the current findings, future studies on child neglect are needed,
especially because this has been the most reported and substantiated type of
maltreatment (Kim, Wildeman et al., 2017). Further, it would be important to consider
abuse and neglect as multidimensional constructs, analyzing and presenting the results
for each specific form of abuse and of neglect, given their potential different
mechanisms (Warmingham et al., 2019). Given the high co-occurrence of different
types of maltreatment (Kim, Mennen et al., 2017), future studies should also control for
the co-occurrence of abuse and neglect. Moreover, the current study identified a limited
number of longitudinal and experimental studies, which are important to establish
causality (e.g., Rodriguez et al., 2019). Finally, future research could advance on the
validation of implicit measures that tap unconscious and automatic cognitive processes,
less prone to conscious awareness and social desirability than self-report measures (Lau
et al., 2006).

Regarding the implications to intervention, this review clarifies the most important
components of the SIP model that should be addressed in prevention and intervention
with maltreating or at-risk parents. For example, based on the reported effect sizes,
parental pre-existing schemata and perceptions about children’s signals seem to be
important components to integrate in intervention programs with parents (e.g., Camilo
& Garrido, 2013). This can easily be translated into programs targeting parents’ beliefs
and attitudes about childrearing, increasing positive parental expectations about their
capabilities, their meta-cognitive awareness, and working their attentional focus
management, reducing the automaticity of their cognitions (Crouch & Milner, 2005).
Socio-cognitive approaches to maladaptive parenting constitute an important
complement to the bio-ecological frameworks (Belsky & Jaffee, 2015), by focusing on
parental cognitions that, under certain environmental conditions, may lead to
maltreating parental behaviors. This meta-analytic review shows that parental
cognitions have an important role in the explanation of child physical abuse and neglect
while opening new research avenues. These may include more experimental designs and
the use of implicit measures (Camilo et al., 2016). Additionally, the examination of
mediation effects between the components of the model, with the interaction of
ecological factors (e.g., socioeconomic status, social support, child-related stress) and
individual variables (e.g., psychopathology, cognitive functioning) (e.g., Azar et al.,
2012; Milner, 2000; Rodriguez et al., 2019) are also likely to benefit prevention and
intervention programs in child maltreatment.

11
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