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A Cumulative Risk 
Model of Child Physical 
Maltreatment Potential: 
Findings From a 
Community-Based Study

Diogo Lamela1 and Bárbara Figueiredo2

Abstract
Previous studies have identified the predictive risk factors of child physical 
maltreatment (CPM). However, a significant number of these studies 
assessed risk factors in isolation. The cumulative risk hypothesis postulates 
that health problems are caused by the accumulation of risk factors, 
independently of the presence or absence of specific risk indicators. Few 
studies examined the effect of cumulative risk on CPM potential. This study 
aimed to test two concurrent models of cumulative risk of CPM potential 
by investigating whether CPM potential was better predicted by a threshold 
cumulative risk model or a linear cumulative risk model. Data from the 
National Representative Study of Psychosocial Context of Child Abuse and 
Neglect in Portugal were used. Parents of school-age children (N = 796) 
answered to self-report measures regarding sociodemographic variables, 
history of child maltreatment, psychological distress, and CPM potential. 
A cumulative risk index was computed, comprising 10 dichotomized risk 
factors. Evidence for a threshold cumulative effect was found. Additional 
bivariate logistic regressions revealed that the odds for high-potential CPM 
were dramatically higher for those parents with six or more risk factors 

1Lusófona University of Porto, Portugal
2University of Minho, Braga, Portugal

Corresponding Author:
Diogo Lamela, School of Psychology, Education, and Sport, Lusófona University of Porto,  
Rua Augusto Rosa, 24, Porto 4000-098, Portugal. 
Email: lamela@ulp.pt

615142 JIVXXX10.1177/0886260515615142Journal of Interpersonal ViolenceLamela and Figueiredo
research-article2015

 

mailto:lamela@ulp.pt
http://jiv.sagepub.com/


2 Journal of Interpersonal Violence 

when compared with parents with any one risk factor. By testing and 
confirming a threshold cumulative effect on CPM potential, it was possible 
to find a “trigger point” from which a dramatic increase in child physical 
maltreatment potential occurs.
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child maltreatment, cumulative risk, physical maltreatment, risk factor

Child physical maltreatment (CPM) is considered as a major public health prob-
lem in high-income countries (Gilbert et al., 2012; Gilbert et al., 2009). CPM is 
one of the major risk factors of physical and psychiatric problems during life 
span. Past research has evidenced that physically abused children report lower 
educational achievement and more incidence of anxiety, mood, and behavior 
disorders (Gershoff, 2002; Kim, Cicchetti, Rogosch, & Manly, 2009; Mills 
et al., 2011). In addition, adults with a history of physical abuse in childhood 
show more risk of suicide, more chronic health problems (Fuller-Thomson 
et al., 2010; Springer, Sheridan, Kuo, & Carnes, 2007), obesity (Alvarez, Pavao, 
Baumrind, & Kimerling, 2007), mental health disorders (MacMillan et al., 
2001), substance and alcohol abuse (Anne Lown, Nayak, Korcha, & Greenfield, 
2011; Spatz Widom, Marmorstein, & Raskin White, 2006), and more risk of 
unskilled employment and poverty (Currie & Widom, 2010). Adults physically 
abused in childhood also have more likelihood of suffering and perpetrating 
intimate partner violence and more risk to maltreat their children (McKinney, 
Caetano, Ramisetty-Mikler, & Nelson, 2009; Thompson et al., 2006) as well. 
Due the well-established individual, family, and social consequences of CPM, 
understanding the risk process is a main challenge to public health research.

Previous studies have systematically identified the most predictive risk 
factors of CPM. In a meta-analysis of 155 studies, Stith et al. (2009) found 
that parents’ characteristics, such as anger/hyperreactivity, psychopathology, 
depression, experiences of abuse in childhood, and unemployment, are major 
predictors of CPM risk. Similar findings were reported by other epidemio-
logical, longitudinal, and cross-sectional studies (Euser, van IJzendoorn, 
Prinzie, & Bakermans-Kranenburg, 2010; Hurme, Alanko, Anttila, Juven, & 
Svedstrom, 2008; Machado, Gonçalves, Matos, & Dias, 2007; Parrish, 
Young, Perham-Hester, & Gessner, 2011; Wu et al., 2004). Nevertheless, past 
research showed that risk factors hardly operate in isolation, so that their 
combining and cumulative effect should be analyzed. Based on developmen-
tal-contextual models, the cumulative risk hypothesis posits that that human 
development may be jeopardized by “constellations of risk” rather than iso-
lated adverse events (Evans, Li, & Whipple, 2013). This hypothesis asse
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that the physical and psychological health outcomes are determined by the 
accumulation of risk factors, independently of the presence or absence of 
specific risk indicators (Appleyard, Egeland, Dulmen, & Alan Sroufe, 2005; 
Rutter, 1979; Sameroff, Seifer, Baldwin, & Baldwin, 1993; Sameroff, Seifer, 
Barocas, Zax, & Greenspan, 1987). Cumulative risk assessment assumes that 
the number of risk factors is a more efficient and accurate predictor of health 
and psychosocial problems than any single risk factor considered individu-
ally (Appleyard et al., 2005; Everhart, Fiese, & Smyth, 2008). A limitation of 
cumulative risk measurement is the absence of a theoretical basis for explain-
ing its predictive power of developmental outcomes (Atkinson et al., 2015; 
Evans et al., 2013). However, cumulative risk metric is described as a parsi-
monious procedure for multiple risk measurement with high predictive power 
of a wide range of developmental outcomes, low sensitivity to risk collinear-
ity, and high statistical power (Evans et al., 2013). This cumulative risk effect 
was found in a variety of health problems, such as pediatric asthma (Everhart 
et al., 2008), obesity (Evans, Fuller-Rowell, & Doan, 2012), stroke (Mohan 
et al., 2011), and psychopathological disorders (Appleyard et al., 2005).

Despite linearity in the cumulative risk:outcome function having been found 
in many studies, some empirical and theoretical research has also suggested that 
the function between multiple risk and target outcomes might not be always 
linear (Appleyard et al., 2005; Obradovic, Shaffer, & Masten, 2012). Also the 
predictive power of cumulative risk might be explained by an accelerating non-
linear function, indicating a “synergistic influence” on developmental outcomes 
(Evans et al., 2013). Therefore, previous studies have found two different mod-
els to explain the association between cumulative risk and unhealthy outcomes: 
additive (linear) and threshold (nonlinear-quadratic) cumulative risk models. 
The additive model defends a progressive linear effect of risk factors, with no 
multiplicative effect of the risk factor on each other, whereby the greater the 
number of predictors, the greater the prevalence of the outcome variable 
(Everhart et al., 2008; Horan & Widom, 2015; Sameroff et al., 1993). Conversely, 
the threshold cumulative risk model supports that the risk for a physical or psy-
chological problem increases dramatically in the presence of a certain number of 
risk factors (Appleyard et al., 2005; Rutter, 1979). This quadratic trend model 
hypothesized that, beyond a certain number, the combined effect of the interac-
tive accumulation of concurrent risk factors is more strikingly adverse than the 
summation of their effects (Appleyard et al., 2005; Jones, Forehand, Brody, & 
Armistead, 2002). Nevertheless, in an extensive state-of-the-art review, Evans 
et al. (2013) concluded that linearity in the multiple risk:outcome function has 
rarely been formally examined, and they advocated that future research should 
statistically test the nonlinearity of the cumulative risk:outcome function.

Despite cumulative risk measurement being a widespread procedure to exam-
ine the effect of multiple risk factors on specific outcomes in other scientific 
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domains, few studies have tested the cumulative risk hypothesis on CPM and 
CPM potential (MacKenzie, Kotch, & Lee, 2011; Nair, Schuler, Black, Kettinger, 
& Harrington, 2003; Parrish et al., 2011; Straus, Gelles, & Steinmetz, 1980; 
Wekerle, Wall, Leung, & Trocmé, 2007). One cross-sectional study found evi-
dence that the cumulative risk model is more predictive of CPM potential than 
Belsky’s developmental-ecological model (Belsky, 1993). A previous study with 
substance abusing mothers also found that mothers with five or more risk factors 
showed an increased risk of abusive parenting than mothers with fewer risk fac-
tors (Nair et al., 2003). In a retrospective population-based cohort study, Parrish 
et al. (2011) found evidence for a significant relationship between a steady accu-
mulation of risk factors and the likelihood of reports of CPM. Such studies are 
essential for testing and finding evidence for a cumulative risk model of CPM, 
but their methodology presents some limitations for the prevention efforts in 
health services. First, these cumulative risk models (with exception of Parrish 
et al., 2011; Straus et al., 1980) were constructed based mainly on psychological 
latent constructs. Assessing these psychological constructs to screen cumulative 
risk in health care services could be ineffective because it is time-consuming and 
demands a highly specialized knowledge on scoring and interpreting psychologi-
cal tests. Second, all of these previous studies only tested the linear cumulative 
risk model of CPM and, to our knowledge, no previous research assessed the 
nonlinearity of the cumulative risk:outcome function on prediction of the CPM 
potential. This is a major limitation as studies in other public health problems 
found that a quadratic model could better explain the cumulative risk mecha-
nisms than a linear model (Everhart et al., 2008; Long, Marsland, & Alderfer, 
2013; Oldfield, Humphrey, & Hebron, 2015; Shukla & Wiesner, 2013).

This study aims to address such limitations. The goal of the present study 
was to examine the relationship between a cumulative risk model and par-
ents’ CPM potential. We also aimed to extend previous work on cumulative 
risk and adverse outcomes by assessing and comparing a linear and a qua-
dratic model of cumulative risk in prediction of CPM potential. Based on the 
limited past research, we specifically hypothesized that cumulative risk index 
would predict CPM potential in a nonlinear-quadratic manner. Furthermore, 
as the amount of risk rose, CPM potential would exponentially increase in the 
presence of a certain number of risk factors.

Method

Participants

Participants were 796 parents (aged between 22 and 58 years; M = 36.8,  
SD = 5.4) who were living in Portugal during the year 2000. Demographic 
data are summarized in Table 1.
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Procedure and Design

For the current study, data from the National Representative Study of 
Psychosocial Context of Child Abuse and Neglect in Portugal (PCCANP) 
were used. Participants were mothers and fathers of school-age children ran-
domly selected in five public elementary schools of Northern Portugal. All 
parents whose children attended the selected schools were invited to partici-
pate in PCCANP in the year 2000 by letter. Subsequently, parents were also 
invited to participate in a meeting with teachers and research team members 

Table 1. Description of Sample (N = 796), n (%) for Categorical Variables and M 
(SD) for Continuous Variables.

Value

 n %

Gender
 Female 442 55.5
 Male 354 44.5
Marital status
 Married 707 88.8
 Cohabiting 28 3.5
 Single 15 1.9
 Divorced 41 5.2
 Widow 5 0.6
Education
 ≤6 years 296 37.1
 7 to 9 years 171 21.5
 10 to 12 years 136 17.1
 Undergraduation 185 23.3
 Graduation 8 1.0
Employment status
 Employed 667 83.8
 Unemployed 125 15.7
 Retired 4 0.5
Income
 ≤1national minimum wage 54 6.8
 1.1 to 3 national minimum wage 392 49.2
 3.1 to 6 national minimum wage 226 28.4
 ≥6.1 national minimum wage 124 15.6

 M SD

Age 36.8 5.4
Number of children 1.8 0.89
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to elucidate the study’s aims and ethics procedures. In the next 2 weeks, 
teachers provided the assessment batteries in sealed envelopes to the children 
who, in turn, handed them to their parents. A total of 971 parents (533 moth-
ers and 438 fathers) who consented to participate in this study completed and 
returned the assessment batteries in sealed envelopes to the teachers via their 
children. All participants provided written informed consent. No financial 
compensation was provided. The overall response rate of parents (i.e., in 
returning the questionnaires) was 69%. All relevant institutional review 
boards granted approval for this research. Detailed description regarding par-
ticipants’ selection procedures is available in an earlier publication (Figueiredo 
et al., 2004). For current analyses, only participants without missing data 
were included (176 participants were excluded). No statistical differences 
between retained and excluded participants were found in main sociodemo-
graphic variables, such as age, t(969) = −.46, ns, gender, χ2(1) = .47, ns, mari-
tal status, χ2(1) = .009, ns, and number of children, t(969) = 1.71, ns.

Measures

CPM potential. Potential of CPM was assessed by the abuse scale of the 
Child Abuse Potential Inventory (CAPI; Milner, 1986). The CAPI is one of 
the most internationally used self-report instruments for screening child 
physical abuse risk. The CAPI abuse scale measures parents’ attitudes and 
practices regarding physical forms of discipline and abuse. Comprising a 
forced-choice format (0, no or 1, yes) the 74-items of the Portuguese ver-
sion of the CAPI showed very good psychometric properties (Milner, 
1986). For the current research, a unit (0/1) scoring procedure was applied, 
according to the scoring procedures proposed by the authors of the Portu-
guese version of the CAPI (Gomes, 2010). Total scores on the CAPI abuse 
scale range from 0 to 74, with higher scores reflecting more risk for child 
physical abuse. According to the Portuguese version of the CAPI manual, 
parents with a high potential for CPM are those who score higher than the 
cutoff value of 32 in the Abuse Scale (Gomes, 2010). The internal consis-
tency for the total score in the current sample was excellent (Cronbach’s  
α = .91).

Measures of risk factors. Ten parents-related risk factors were included in the 
calculation of the cumulative risk index. The selection of these risk variables 
were based on past research (Appleyard, Berlin, Rosanbalm, & Dodge, 2011; 
Figueiredo et al., 2004; Hurme et al., 2008; Parrish et al., 2011; Stith et al., 
2009; Wong, Chen, Goggins, Tang, & Leung, 2009). To compute the cumula-
tive risk index, each of these 10 variables was first transformed into a 

 j 
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dichotomous variable. For each variable, the absence or low risk was coded as 
0, while the presence of risk was coded as 1. Then, the dichotomous variables 
were summed into a cumulative risk index for each participant. Total score in 
the cumulative risk index tabulated for each parent range from 0 (absence of 
any risk factor) to 10 (presence of all risk factors). Description of higher risk 
definition and prevalence of each variable are summarized in Table 2.

Marital status. Marital status assessed parents’ legal marital status at the 
time of the study and was dichotomized as married/cohabiting (coded as 0) 
or not married (coded as 1).

Number of children. Number of children was a continuous variable that 
was dichotomized as less than or equal to three children (coded as 0) or equal 
or greater than four children (coded as 1). No recommended risk cutoff was 
found in past research. Therefore, a conservative cutoff of four children was 
applied to dichotomize this variable.

Table 2. Risk Factors’ Definitions and Risk Prevalence for Each Risk Variable.

Measure 
Definition of Presence of 

Risk Factora

Prevalence of Risk

n %

Marital status Divorced, single or widow 61 7.7
Number of children ≥4 children 28 3.5
Education ≤9 years 467 58.7
Income ≤1 national minimum wage 54 6.8
Employment status Unemployed 125 15.7
Childhood physical 

maltreatment without 
sequelae/injury

Presence 564 70.9

Childhood physical 
maltreatment with 
sequelae/injury

Presence 96 12.1

Adolescence physical 
maltreatment without 
sequelae/injury

Presence 383 48,1

Adolescence physical 
maltreatment with 
sequelae/injury

Presence 72 9.0

Psychological distress ≥1.70 BSI-PSDI 164 20.6

Note. BSI = Brief Symptom Inventory; PSDI = positive symptom distress index.
aRisk coded as 1.
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Education. Education was dichotomized based on the 9 years of compul-
sory education specified by the Portuguese law. An education equal to or 
greater than 10 years were coded as 0 and education less than or equal to 9 
years was coded as 1.

Income. The Portuguese national minimum wage in 2000 was used as the 
cutoff criteria to dichotomize the income variable. An income equal to or 
less than one national minimum wage was considered as higher risk (coded 
as 1), while an income equal or superior to 1.1 national minimum wage was 
considered as low risk (coded as 0).

Childhood and adolescence history of maltreatment and sequelae related to 
maltreatment. The Childhood History Questionnaire (Figueiredo et al., 2004; 
Milner, Robertson, & Rogers, 1990) is one of the most widely administered 
self-report questionnaires for screening the prevalence of physical maltreat-
ment behaviors and physical abuse sequelae and injuries during childhood 
(before 13 years) and adolescence (after 13 years). Physical maltreatment 
behaviors are defined as whipping, slapping/kicking, poking/punching, and 
hair-pulling. The presence of bruises/welts, cuts/scratches, dislocations, 
burns, and bone fractures are considered as physical abuse sequelae/injuries. 
Only the items related to physical maltreatment and related sequelae were 
computed for current analyses. For variables dichotomization, the presence 
of any type of physical maltreatment in childhood and adolescence was coded 
as 1, while the absence of maltreatment behaviors was coded as 0. In addi-
tion, for variables “childhood physical maltreatment sequelae/injuries” and 
“adolescence physical maltreatment sequelae/injuries,” reports of sequelae/
injuries caused by physical maltreatment were coded as 1 and the absence of 
physical maltreatment sequelae/injuries was coded as 0.

Psychological distress. The Brief Symptom Inventory (BSI) was used to 
examine nine patterns of clinically relevant psychopathological symptoms 
(Derogatis & Melisaratos, 1983). BSI instructions ask participants to rate 
the occurrence of 53 symptoms in the past week on a scale ranging from 0 
(not-at-all) to 4 (extremely). The Portuguese version of BSI revealed good 
psychometric properties (Canavarro, 1999). For current analyses, the posi-
tive symptom distress index (PSDI) was computed. According to validation 
studies of the Portuguese version of the BSI, the BSI-PSDI is the best index 
to discriminate between the presence and absence of psychopathological 
disorder in the general population. The variable dichotomization was based 
on the BSI-PSDI cutoff score recommended in the Portuguese population 
(1.70; Canavarro, 1999). Accordingly, a score equal to or greater than 1.70 

 j
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was coded as 1 (high probability of psychopathological disorder) and a score 
equal or lower than 1.69 was coded as 0 (low probability of psychopathologi-
cal disorder).

Data Analysis

Descriptive statistics of each variable were generated and correlational anal-
yses were performed to investigate whether all dichotomized risk variables 
were significantly associated with parents’ CPM potential. The prevalence 
of higher risk for each variable was determined by computing the percentage 
of parents that scored 1 in each risk variable. Student’s t test analyses were 
conducted to examine mean differences between parents classified as low 
risk (absence of the risk factor) and high risk (presence of the risk factor) in 
each variable. Cohen’s d effect size was also calculated for statistically sig-
nificant differences between groups. Hierarchical multiple regression analy-
ses were conducted to test the cumulative risk effect on prediction of CPM 
potential. The cumulative risk index was entered as a linear term in Step 1 
and as a quadratic term in Step 2. Cohen’s ƒ2 effect size for hierarchical 
multiple regression was also computed to compare the relationship between 
linear and quadratic cumulative risk models with CPM potential scores. 
Finally, independent logistic regressions were conducted to compare the 
odds of child maltreatment potential between the reference group (parents 
with no risk factors) and the other risk groups. All analyses were conducted 
using IBM SPSS 19.

Results

Risk Measures and Cumulative Risk Index

Prevalence for each variable included on the cumulative risk index is pre-
sented in Table 2. Prevalence of each risk factor among parents ranged from 
5.8% in the income variable and 70.9% in childhood maltreatment without 
sequelae/injuries. Parents’ mean total score of the cumulative risk index was 
2.53 (SD = 1.63, range 0 to 9 risk factors). Among the participants, 56 parents 
(7%) did not present any risk factor, 380 parents (47.7%) had between 1 and 
2 risk factors, 317 (39.8%) between 3 and 5 risk factors, and 43 parents 
(5.5%) between 6 and 9 risk factors. Cumulative risk index differed by par-
ent’s gender, t(794) = 2.8, p = .005; Cohen’s d = .20, with fathers reporting 
significantly less cumulative risk than mothers (fathers: M = 2.67, SD = 1.76; 
mothers: M = 2.35, SD = 1.42). Cumulative risk index was not correlated 
with parents’ age, r = −.03, p = .31.

 

http://jiv.sagepub.com/


10 Journal of Interpersonal Violence 

Parents’ Child Maltreatment Potential

The mean CAPI score was 22.04 (SD = 12.43, range 2-64). Differences in 
child maltreatment potential were found regarding parents’ gender, t(494) 
= 4.66, p = .001; Cohen’s d = .30, with mothers reporting higher potential 
for physically maltreating their children. The mean CAPI scores for 
fathers was 19.77 (SD = 11.45) and 23.85 (SD = 12.89) for mothers. No 
association between parents’ age and CAPI scores was found, r = .05,  
p = .16.

All dichotomized risk variables were positively and significantly asso-
ciated with CPM potential (Table 3). Parents’ mean CAPI scores differed 
across all variable risks, with parents in the risk factor group reporting 
higher scores of CPM potential for each variable (Table 4). Cohen’s d 
effect size ranged from −0.20 to −1.80. Large effect sizes (Cohen’s d ≥ 
0.8) in the mean differences between high risk and low risk groups were 
found for 5 risk variables: marital status, number of children, income, 
adolescence physical maltreatment with sequelae/injury, and psychologi-
cal distress. Conversely, a small effect size (Cohen’s d ≤ 0.2) was found 
only for childhood physical maltreatment without sequelae/injury vari-
able (Table 4).

Table 3. Bivariate Correlations Between Each Risk Factor and the Cumulative 
Risk Index and With the Child Physical Maltreatment Potential.

Dichotomized Risk Factor
Correlation (r) With the 
Cumulative Risk Index

Correlation (r) 
With the CAPI

Marital status .28* .21*
Number of children .41** .25**
Education .47** .26**
Income .37** .21**
Employment status .43** .25**
Childhood physical maltreatment 

without sequelae/injury
.44** .09*

Childhood physical maltreatment 
with sequelae/injury

.58** .23**

Adolescence physical maltreatment 
without sequelae/injury

.65** .12**

Adolescence physical maltreatment 
with sequelae/injury

.70** .30**

Psychological distress .40** .49**

Note. CAPI = Child Abuse Potential Inventory.
*p = .05. **p = .001.

 

http://jiv.sagepub.com/


Lamela and Figueiredo 11

Table 4. Differences in CAPI Scores in Each Dichotomized Risk Variable.

Measure 
Dichotomized 

Variable

CAPI Scores

t p

d

M SD [95% CI]

Marital status Married/
cohabiting

Not married

21.28

31.15

11.76

16.29

−6.09 .001 −0.8

[−1.66, 3.27]
Number of 

children 
≤3 children
≥4 children

21.3
42.5

11.76
11.08

−9.33 .001 −1.8
[−2.63, 3.04]

Education ≥10 years
≤9 years

18.19
24.74

10.88
12.75

−7.58 .001 −0.6
[−1.72, 0.61]

Income ≥1.1 national 
minimum 
wage

21.3 11.9 −6.11 .001 −0.9

 ≤1 national 
minimum 
wage

31.8 14.7 [−1.72, 3.07]

Employment 
status 

Unemployed
Employed

20.7
29.3

11.5
14.4

−7.36 .001 −0.7
[−1.59, 1.81]

Childhood 
physical 
maltreatment 
without 
sequelae/injury

Absence
Presence

20.7
22.6

10.9
12.9

−1.92 .05 −0.2
[−1.56, 0.92]

Childhood 
physical 
maltreatment 
with sequelae/
injury

Absence 20.9 11.5 −6.64 .001 −0.7
Presence 29.7 15.7 [−1.58, 2.43]

Adolescence 
physical 
maltreatment 
without 
sequelae/injury

Absence 20.6 11.6 −3.46 .001 −0.3
Presence 23.6 11.1 [−1.39, 0.84]

Adolescence 
physical 
maltreatment 
with sequelae/
injury

Absence 20.8 11.4 −8.96 .001 −1.1
Presence 33.9 15.5 [−1.94, 2.48]

Psychological 
distress

≤1.69 BSI-PSDI 19.2 10.2 −13.73 .001 −1.2
≥1.70 BSI-PSDI 32.7 14.3 [−2.01, 0.98]

Note. CAPI = Child Abuse Potential Inventory; CI = confidence interval; BSI = Brief Symptom 
Inventory; PSDI = positive symptom distress index.
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Test of Linear Versus Quadratic Models of Cumulative Risk

According to the results presented in Table 5 and Figure 1, the cumulative 
risk model significantly predicted parents’ CAPI scores as a quadratic func-
tion, F(1, 793) = 145.62, p = .001. The addition of the quadratic term to the 
regression model contributed to a significant improvement in fit over the 
linear function, ΔF(1, 793) = 17.6, p = .001. Additional variance in parents’ 

Table 5. Hierarchical Multiple Regression Results for Linear and Quadratic 
Cumulative Risk Models.

Predictor R2 ΔR2 F ΔF df B SE

Step 1: Cumulative effect .25 .25 268.1** 268.1** 1, 794 3.83** .23
Step 2: Cumulative Effect 

× Cumulative Effect
.27 .02 145.6** 17.6** 1, 793 .385** .09

**p = .001.

Figure 1. Mean of parents’ child maltreatment potential for each level of the 
cumulative risk model.
Note. CAPI = Child Abuse Potential Inventory.
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CAPI scores was accounted for the quadratic function beyond that explained 
by the linear function (R2 = .27, ΔR2 = .02). Moreover, the comparison of 
Cohen’s effect sizes for the linear (ƒ2 = .33, 95% confidence interval [CI] = 
[.24, .43]) and quadratic (ƒ2 = .37, 95% CI = [.28, .48]) cumulative risk mod-
els showed a stronger association between the quadratic approach and the 
parents’ CAPI scores. Parents’ CPM potential increased as the presence of 
cumulated risk increased and a threshold effect was found to exist in the pres-
ence six risk factors (Figure 1). Subsequent bivariate logistic regressions 
revealed that, when compared with parents with no risk factors, the odds of 
having high CPM potential (CAPI cutoff ≥ 32) were 4.8 times greater for 
parents with four risk factors (95% CI = [1.73, 13.5]), and were 8.5 times 
greater for parents with five factor risks (95% CI = [2.84, 25.4]). However, 
the odds of having CPM potential were 52.5 times greater for those with six 
or more risk factors (95% CI = [15.4, 178.5]; Table 6). In the current sample, 
112 mothers and 54 fathers scored above the CAPI 32-point cutoff.

Discussion

The main aim of the current study was to examine which cumulative risk 
model (linear vs. threshold) better predicted parents’ CPM potential. Using a 
low-risk community sample, these results showed evidence for a threshold 
cumulative effect by demonstrating a dramatic increase of CPM as the risk 
factors accumulate and interact with one another. As represented in Figure 1, 
the nonlinear-quadratic cumulative risk model shows a better fit to the data 
than the linear additive model. In addition, bivariate logistic regressions 
revealed that the odds for high-potential CPM were substantially greater for 
parents with four and five risk factors and dramatically higher for those par-
ents with six or more risk factors. The evidence for a threshold cumulative 
effect of risk factors may assume a major contribution for prevention of 
CPM. Indeed, current results suggest that a cumulative risk model comprised 
by parents’ sociodemographic variables and global psychological distress is 
statistically significant in screening high-risk parents for CPM. Moreover, 
these results also contribute to prevention science by pointing out that an 
increased effect on reduction of CPM potential should be produced when 
prevention strategies tackle several risk factors synchronously. These results 
may suggest that focusing only on one risk factor could significantly decrease 
the effectiveness of prevention strategies in the reduction of CPM in high-
risk families.

In fact, testing only the linear model, two main findings would be found 
that would not be the fully representation of how risk accumulation predicts 
parents’ CPM potential. First, it would be found that CPM potential gradually 
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increases as risk factors increase and, second, a linear model would assume 
that on average all parents experienced a similar rate of increase of CPM 
potential. In fact, by testing the threshold model, it was possible to find a “trig-
ger point” at which a dramatic increase in child maltreatment potential occurs. 
Findings suggest that previous studies that focused on testing risk factors of 
CPM separately could have overvalued the predictive association between 
that specific risk factors and parents’ CPM potential. In addition, past research 
studying the separate effect of particular risk factors on CPM potential could 
also have underestimated the presence of other risk factors and their combined 
effect and produced an incorrect assessment of child’s maltreatment risk level.

The results of this research should be interpreted bearing some limita-
tions in mind. Common limitations of cumulative risk models are the 
assumption of equal weight for each of the risk factors and failure to con-
sider that certain patterns of combined effect of risk factors can contribute to 
the increased probability of CPM (Everhart et al., 2008). As some studies in 
other public health problems have suggested that risk factors may not co-
occur randomly (Bailey & Scott, 2008; Evans et al., 2013), future research 
on CPM potential should also apply more sophisticated statistical designs to 

Table 6. Independent Logistic Regressions.

% of Total 
N (N = 796)

Low Child 
Physical 

Maltreatment 
Potential %  
(N = 796)

High Child 
Physical 

Maltreatment 
Potential %  
(N = 796) OR (95% CI)

0 risk factor 7.0 6.4 0.6 —
(56) (51) (5)

Presence of 1 
risk factor

20.2 18.7 1.5 0.8 [0.3, 2.4]
(161) (149) (12)

Presence of 2 
risk factors

27.5 23.5 4 1.3 [0.8, 2.2]
(219) (187) (32)

Presence of 3 
risk factors

23.7 19.5 4.3 1.3 [0.9, 1.8]
(189) (155) (34)

Presence of 4 
risk factors

10.6 7.2 3.4 4.8 [1.7, 13.5]
(84) (57) (27)

Presence of 5 
risk factors

5.5 3.0 2.5 8.5 [2.8, 25.4]
(44) (24) (20)

Presence of 6 
or more risk 
factors

5.4 0.9 4.5 52.5 [15.4, 178.5]
(43) (7) (36)

Note. OR = odds ratio; CI = confidence interval.
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address this limitation. A second limitation of this study is the dichotomiza-
tion of the risk variables. Despite not sample-dependent cutoff criteria being 
applied in the dichotomization of the two continuous risk factors, it is essen-
tial to mention that cumulative risk index is specific to the current sample 
and dependent on mean of the participants on each risk indicator. Therefore, 
generalization of results should be considered with caution. An additional 
caveat that should be considered is the wide confidence intervals for odds 
ratios found in some groups (mainly in the six or more risk factors group). 
These confidence intervals, which could be explained by the small group 
sizes (Prel, Hommel, Röhrig, & Blettner, 2009), might decrease the preci-
sion of these estimates. Third, although fathers and mothers of the same 
family could participate in the study, no question was included in the assess-
ment protocol to identify both parents of the same family, precluding a cod-
ing strategy to associate answers of fathers and mothers of the same family 
in the database. This could increase the probability of unmodeled dependen-
cies within data, which could have partially affected the statistical analyses 
by overestimating the effects of some variables that parents of the same 
family could have answered in a similar way. However, earlier research sug-
gested that CPM potential scores between mothers and fathers of the same 
family would be statistically independent (e.g., Miragoli, Camisasca, & 
Blasio, 2015; Moore & Florsheim, 2008), indicating that interindividual 
variability in CPM potential found in our study might not be a by-product of 
unmodeled dependencies. Finally, only CPM potential was assessed rather 
than actual CPM. Despite CAPI predictive validity of future being relatively 
well established in the literature (Milner & Crouch, 2012; Walker & Davies, 
2010), other studies suggest that CPM potential and actual CPM were only 
moderately associated (e.g., Rodriguez, 2006). Therefore, no direct and lin-
ear inferences about current CPM potential on parents’ actual CPM behav-
iors should be assumed. Future research should assess actual CPM behaviors, 
using self-reports (e.g., the Parent-Child Conflict Tactics Scale; Straus, 
Hamby, Finkelhor, Moore, & Runyan, 1998) and other data collection meth-
ods (e.g., Child Protective Services records). Despite these limitations, to 
our knowledge, this research was the first to demonstrate a threshold cumu-
lative effect of CPM potential. These findings are useful to public health 
services as they contribute to the increased accuracy in identification of 
low-, moderate-, and high-risk parents of CPM (Dubowitz & Bennett, 2007), 
contributing, in this way, to the effectiveness of universal, selective, and 
indicated prevention strategies.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect to the research, 
authorship, and/or publication of this article.

http://jiv.sagepub.com/


16 Journal of Interpersonal Violence 

Funding

The author(s) disclosed receipt of the following financial support for the research, 
authorship, and/or publication of this article: This study was supported by the 
Portuguese Foundation of Science and Technology through a research grant to the 
second author (POCTI/PSI/14276/1998).

References

Alvarez, J., Pavao, J., Baumrind, N., & Kimerling, R. (2007). The relationship 
between child abuse and adult obesity among California women. American 
Journal of Preventive Medicine, 33, 28-33.

Anne Lown, E., Nayak, M., Korcha, R., & Greenfield, T. (2011). Child physi-
cal and sexual abuse: A comprehensive look at alcohol consumption patterns, 
consequences, and dependence from the National Alcohol Survey. Alcoholism: 
Clinical & Experimental Research, 35, 317-325.

Appleyard, K., Berlin, L., Rosanbalm, K., & Dodge, K. (2011). Preventing early child 
maltreatment: Implications from a longitudinal study of maternal abuse story, 
substance use problems, and offspring victimization. Prevention Science, 12, 
139-149.

Appleyard, K., Egeland, B., Dulmen, M., & Alan Sroufe, L. (2005). When more is not 
better: The role of cumulative risk in child behavior outcomes. Journal of Child 
Psychology and Psychiatry, and Allied Disciplines, 46, 235-245.

Atkinson, L., Beitchman, J., Gonzalez, A., Young, A., Wilson, B., Escobar, M., . . . 
Villani, V. (2015). Cumulative risk, cumulative outcome: A 20-year longitudinal 
study. PLoS ONE, 10, e0127650.

Bailey, S., & Scott, S. (2008). Juvenile delinquency. In M. Rutter, D. Bishop, D. Pine, 
S. Scott, J. Stevenson, E. Taylor, & A. Thapar (Eds.), Rutter’s child and adoles-
cent psychiatry (pp. 1106-1125). Oxford, UK: Blackwell.

Belsky, J. (1993). Etiology of child maltreatment: A developmental-ecological analy-
sis. Psychological Bulletin, 114, 413-434.

Canavarro, C. (1999). Inventário de Sintomas Psicopatológicos (BSI). In M. Simões, 
M. Gonçalves, & L. Almeida (Eds.), Testes e provas psicológicas em Portugal 
(pp. 95-109). Braga, Portugal: Associação dos Psicólogos Portugueses.

Currie, J., & Widom, C. (2010). Long-term consequences of child abuse and neglect 
on adult economic well-being. Child Maltreatment, 15, 111-120.

Derogatis, L., & Melisaratos, N. (1983). The Brief Symptom Inventory: An introduc-
tory report. Psychological Medicine, 13, 595-605.

Dubowitz, H., & Bennett, S. (2007). Physical abuse and neglect of children. The 
Lancet, 369, 1891-1899.

Euser, E., van IJzendoorn, M., Prinzie, P., & Bakermans-Kranenburg, M. (2010). 
Prevalence of child maltreatment in The Netherlands. Child Maltreatment, 15, 
5-17.

Evans, G., Fuller-Rowell, T., & Doan, S. (2012). Childhood cumulative risk and obe-
sity: The mediating role of self-regulatory ability. Pediatrics, 129, e68-e73.

Evans, G., Li, D., & Whipple, S. (2013). Cumulative risk and child development. 
Psychological Bulletin, 139, 1342-1396.

 

http://jiv.sagepub.com/


Lamela and Figueiredo 17

Everhart, R., Fiese, B., & Smyth, J. (2008). A cumulative risk model predicting caregiver 
quality of life in pediatric asthma. Journal of Pediatric Psychology, 33, 809-818.

Figueiredo, B., Bifulco, A., Paiva, C., Maia, Â., Fernandes, E., & Matos, R. (2004). 
History of childhood abuse in Portuguese parents. Child Abuse & Neglect, 28, 
669-682.

Fuller-Thomson, E., Brennenstuhl, S., & Frank, J. (2010). The association between 
childhood physical abuse and heart disease in adulthood: Findings from a repre-
sentative community sample. Child Abuse & Neglect, 34, 689-698.

Gershoff, E. (2002). Corporal punishment by parents and associated child behaviors 
and experiences: A meta-analytic and theoretical review. Psychological Bulletin, 
128, 539-579.

Gilbert, R., Fluke, J., O’Donnell, M., Gonzalez-Izquierdo, A., Brownell, M., Gulliver, 
P., . . . Sidebotham, P. (2012). Child maltreatment: Variation in trends and poli-
cies in six developed countries. The Lancet, 379, 758-772.

Gilbert, R., Widom, C., Browne, K., Fergusson, D., Webb, E., & Janson, S. (2009). 
Burden and consequences of child maltreatment in high-income countries. The 
Lancet, 373, 68-81.

Gomes, J. (2010). Validation of the Portuguese version of the Child Abuse Potential 
Inventory. Braga, Portugal: University of Minho.

Horan, J., & Widom, C. (2015). Cumulative childhood risk and adult functioning 
in abused and neglected children grown up. Development and Psychology, 27, 
927-941.

Hurme, T., Alanko, S., Anttila, P., Juven, T., & Svedstrom, E. (2008). Risk factors 
for physical child abuse in infants and toddlers. European Journal of Pediatric 
Surgery, 18, 387-391.

Jones, D., Forehand, R., Brody, G., & Armistead, L. (2002). Psychosocial adjustment 
of African American children in single-mother families: A test of three risk mod-
els. Journal of Marriage and Family, 64, 105-115.

Kim, J., Cicchetti, D., Rogosch, F., & Manly, J. (2009). Child maltreatment and tra-
jectories of personality and behavioral functioning: Implications for the develop-
ment of personality disorder. Development and Psychopathology, 21, 889-912.

Long, K., Marsland, A., & Alderfer, M. (2013). Cumulative family risk predicts sib-
ling adjustment to childhood cancer. Cancer, 119, 2503-2510.

Machado, C., Gonçalves, M., Matos, M., & Dias, A. (2007). Child and partner abuse: 
Self-reported prevalence and attitudes in the north of Portugal. Child Abuse & 
Neglect, 31, 657-670.

MacKenzie, M., Kotch, J., & Lee, L. (2011). Toward a cumulative ecological risk 
model for the etiology of child maltreatment. Children and Youth Services 
Review, 33, 1638-1647.

MacMillan, H., Fleming, J., Streiner, D., Lin, E., Boyle, M., Jamieson, E., . . . 
Beardslee, W. R. (2001). Childhood abuse and lifetime psychopathology in a 
community sample. American Journal of Psychiatry, 158, 1878-1883.

McKinney, C., Caetano, R., Ramisetty-Mikler, S., & Nelson, S. (2009). Childhood 
family violence and perpetration and victimization of intimate partner vio-
lence: Findings from a national population-based study of couples. Annals of 
Epidemiology, 19, 25-32.

 

http://jiv.sagepub.com/


18 Journal of Interpersonal Violence 

Mills, R., Alati, R., O’Callaghan, M., Najman, J., Williams, G., Bor, W., & Strathearn, 
L. (2011). Child abuse and neglect and cognitive function at 14 years of age: 
Findings from a birth cohort. Pediatrics, 127, 4-10.

Milner, J. (1986). Child Abuse Potential Inventory: Manual. Webster, NC: Psytec.
Milner, J., & Crouch, J. (2012). Psychometric characteristics of translated versions of 

the Child Abuse Potential Inventory. Psychology of Violence, 2, 239-259.
Milner, J., Robertson, K., & Rogers, D. (1990). Childhood history of abuse and adult 

child abuse potential. Journal of Family Violence, 5, 15-34.
Miragoli, S., Camisasca, E., & Blasio, P. (2015). Validation of the Child Abuse 

Potential Inventory in Italy: A preliminary study. SAGE Open, 5, 1-12. 
doi:10.1177/2158244015597044

Mohan, K., Wolfe, C., Rudd, A., Heuschmann, P., Kolominsky-Rabas, P., & Grieve, 
A. (2011). Risk and cumulative risk of stroke recurrence. Stroke, 42, 1489-1494.

Moore, D., & Florsheim, P. (2008). Interpartner conflict and child abuse risk among 
African American and Latino adolescent parenting couples. Child Abuse & 
Neglect, 32, 463-475.

Nair, P., Schuler, M., Black, M., Kettinger, L., & Harrington, D. (2003). Cumulative 
environmental risk in substance abusing women: Early intervention, parenting stress, 
child abuse potential and child development. Child Abuse & Neglect, 27, 997-1017.

Obradovic, J., Shaffer, A., & Masten, A. S. (2012). Risk and adversity in develop-
mental psychopathology: Progress and future directions. In L. C. Mayes & M. 
Lewis (Eds.), The environment of human development: A handbook of theory and 
measurement (pp. 35-57). New York, NY: Cambridge University Press.

Oldfield, J., Humphrey, N., & Hebron, J. (2015). Cumulative risk effects for the devel-
opment of behaviour difficulties in children and adolescents with special educa-
tional needs and disabilities. Research in Developmental Disabilities, 41-42, 66-75.

Parrish, J., Young, M., Perham-Hester, K., & Gessner, B. (2011). Identifying risk fac-
tors for child maltreatment in Alaska: A population-based approach. American 
Journal of Preventive Medicine, 40, 666-673.

Prel, J., Hommel, G., Röhrig, B., & Blettner, M. (2009). Confidence interval or 
p-value? Deutsches Arzteblatt International, 106, 335-339.

Rodriguez, C. (2006). Attributional style as a mediator between parental abuse risk 
and child internalizing symptomatology. Child Maltreatment, 11, 121-130.

Rutter, M. (1979). Protective factors in children’s responses to stress and disadvan-
tage. In M. Kent & J. Rolf (Eds.), Primary prevention of psychopathology (pp. 
49-74). Hanover, NH: University Press of New England.

Sameroff, A., Seifer, R., Baldwin, A., & Baldwin, C. (1993). Stability of intelligence 
from preschool to adolescence: The influence of social and family risk factors. 
Child Development, 64, 80-97.

Sameroff, A., Seifer, R., Barocas, R., Zax, M., & Greenspan, S. (1987). Intelligence 
quotient scores of 4-year-old children: Social-environmental risk factors. 
Pediatrics, 79, 343-350.

Shukla, K., & Wiesner, M. (2013). Relations of delinquency to direct and indirect 
violence exposure among economically disadvantaged, ethnic-minority mid-
adolescents. Crime & Delinquency, 59, 1-23.

 

http://jiv.sagepub.com/


Lamela and Figueiredo 19

Spatz Widom, C., Marmorstein, N., & Raskin White, H. (2006). Childhood victimiza-
tion and illicit drug use in middle adulthood. Psychology of Addictive Behaviors, 
20, 394-403.

Springer, K., Sheridan, J., Kuo, D., & Carnes, M. (2007). Long-term physical and men-
tal health consequences of childhood physical abuse: Results from a large popu-
lation-based sample of men and women. Child Abuse & Neglect, 31, 517-530.

Stith, S., Liu, T., Davies, L., Boykin, E., Alder, M., Harris, J., . . . Dees, J. E. M. E. G. 
(2009). Risk factors in child maltreatment: A meta-analytic review of the litera-
ture. Aggression and Violent Behavior, 14, 13-29.

Straus, M. A., Gelles, R. J., & Steinmetz, S. K. (1980). Behind closed doors: Violence 
in the American family. Garden City, NY: Anchor Press.

Straus, M. A., Hamby, S., Finkelhor, D., Moore, D., & Runyan, D. (1998). 
Identification of child maltreatment with the Parent-Child Conflict Tactics 
Scales: Development and psychometric data for a national sample of American 
parents. Child Abuse & Neglect, 22, 249-270.

Thompson, R., Bonomi, A., Anderson, M., Reid, R., Dimer, J., Carrell, D., & Rivara, 
F. P. (2006). Intimate partner violence: Prevalence, types, and chronicity in adult 
women. American Journal of Preventive Medicine, 30, 447-457.

Walker, C., & Davies, J. (2010). A critical review of the psychometric evidence base 
of the child abuse potential inventory. Journal of Family Violence, 25, 215-227.

Wekerle, C., Wall, A., Leung, E., & Trocmé, N. (2007). Cumulative stress and sub-
stantiated maltreatment: The importance of caregiver vulnerability and adult 
partner violence. Child Abuse & Neglect, 31, 427-443.

Wong, W., Chen, W., Goggins, W., Tang, C., & Leung, P. (2009). Individual, familial 
and community determinants of child physical abuse among high-school students 
in China. Social Science & Medicine, 68, 1819-1825.

Wu, S., Ma, C., Carter, R., Ariet, M., Feaver, E., Resnick, M., & Roth, J. (2004). 
Risk factors for infant maltreatment: A population-based study. Child Abuse & 
Neglect, 28, 1253-1264.

Author Biographies

Diogo Lamela, PhD, is assistant professor of psychology in the School of Psychology, 
Education, and Sport at the Lusófona University of Porto. His research focuses on 
child physical maltreatment and the relationship between coparenting and family 
members’ developmental outcomes. Recent publications appear in Journal of 
Psychosomatic Research, European Journal of Psychological Assessment, Journal of 
Happiness Studies, and Child Psychiatry & Human Development .

Bárbara Figueiredo, PhD, is associate professor in the Department of Applied 
Psychology at the University of Minho. Her research focuses on normative and non-
normative family processes and outcomes, as well as the relationship between adults, 
adolescents, and children’s psychological adjustment and family transitions across the 
life span. Recent publications appear in Psychoneuroendocrinology, Journal of 
Affective Disorders, Child Abuse and Neglect, Human Reproduction Update, and 
Psychological Medicine.

  

http://jiv.sagepub.com/



