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In response to D. Cicchetti's (1998) and W. A. Mason's (1998) commentaries, this article scrutinizes 
infant maltreatment in monkeys and its public health implications. Studies of infant abuse and neglect 
in monkeys have used operational definitions based on (a) adult behavior or (b) adult behavior and 
infant outcome (depending on data available for analysis). Direct comparisons between the incidence 
of maltreatment in monkey and human populations can be only tentative as a result of differences 
in operational definitions of maltreatment. A simplified version of the ecological-transactional model 
of maltreatment can be used in research with nonhuman primates, and different species can be used 
to model different aspects of the human phenomenon. Although abuse and neglect take different 
forms in animals and humans, research with animal models can make an important contribution to 
elucidating the adaptive function, if any, of child maltreatment and the proximate mechanisms underly- 
ing its occurrence. 

Despite the increased epidemiological estimates of child 
abuse and neglect and the growing body of evidence demonstrat- 
ing the negative developmental consequences of maltreatment, 
there seems to be a widespread belief among researchers and 
clinicians that the efforts currently being made to understand 
the causes of this phenomenon and to prevent its occurrence are 
largely insufficient. For example, in his commentary on our 
review and discussion of the animal literature (Maestripieri & 
Carroll, 1998), Cicchetti (1998) recognizes a parallel between 
our statement that little or no research with animal models of 
child maltreatment has recently been conducted and a statement 
made in the 1993 report of the National Research Council noting 
that there is no clear basic research or treatment agenda extant 
for child maltreatment. Cicchetti suggests that both the intense 
negative emotional reactions elicited by child maltreatment and 
the lack of interest or funding may be responsible for this insuf- 
ficient commitment to research. We are inclined to think that, 
in the case of animal research, lack of information concerning 
the availability of animal models of child maltreatment may 
have also played a role. Consequently, the main goal of our 
critical review and discussion of the animal literature was not 
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to show what monkeys can reveal about child maltreatment but 
to inform both animal and human researchers that promising 
animal models of this phenomenon are already available and 
that new ones can and must be developed. 

In his commentary, Cicchetti (1998) raises several questions 
concerning the definition, epidemiology, and etiology of infant 
maltreatment in monkeys and discusses similarities with and 
differences from similar issues in child maltreatment. Cicchetti 
also raises the question of the relevance of the animal data to 
human research, and this issue is further developed in Mason's 
(1998) commentary. In this article, we first address the issues 
of definition, epidemiology, and etiology raised by Cicchetti and 
then further discuss the implications of the animal data for hu- 
man research. 

Definitions, Epidemiology, and Etiology 

In our recent research on infant abuse and neglect in monkeys, 
we obtained information from two sources, namely the long- 
term reproductive and clinical records of large primate colonies 
and the direct observation of group-living monkeys. Our opera- 
tional definitions of infant abuse and neglect were, in part, 
constrained by our sources of information. For the analysis of 
the archival data, we used operational definitions that encom- 
passed both adult behavior and its outcome (i.e., demonstration 
of infant injury or death) and were biased toward the most 
severe forms of abuse and neglect. This is because the most 
reliable information provided by the archival data was on severe 
infant abuse and neglect. The data analysis for three different 
species showed, among other things, that abuse and neglect did 
not occur together and that abuse was more frequent than neglect 
(Maestripieri & Carroll, in press-b; Maestripieri, Wallen, & 
Carroll, 1997a, 1997b). Although these findings seem to point 
to important differences between the monkey phenomenon and 
the human phenomenon, we acknowledged that they might have 
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been influenced by our operational definitions of abuse and 
neglect. Our bias toward severe forms of abuse and neglect 
probably also influenced our findings concerning the epidemiol- 
ogy of abuse and neglect. Because of the limitations and impre- 
cision of the epidemiological analyses of infant maltreatment in 
both monkey and human populations, however, whether abuse 
appears to be a few percentage points more or less prevalent in 
monkeys than in humans should not, at this point, receive too 
much emphasis. 

In the analysis of our behavioral observations of infant abuse 
in monkeys, we used a definition of abuse based on the occur- 
rence of behavior patterns that were likely to harm the infants 
rather than on infant outcome (Maestripieri, 1994, 1998; Mae- 
stripieri & Carroll, in press-a). Our definition of abuse was 
therefore focused on adult behavior and inclusive of both mild 
and severe forms o f  maltreatment. Incidentally, maternal protec- 
tive and rejection behaviors were not considered abusive, as 
Mason (1998) implies in his commentary (p. 231). Recent 
analyses of mild and severe infant abuse in pigtail macaques 
(Macaca nemestrina) indicated that these two forms of mal- 
treatment differed in frequency of occurrence but not in physical 
patterns of abuse (Maestripieri & Carroll, in press-a). This find- 
ing suggests that mild and severe abuse are two different facets 
of the same phenomenon and raises the question of what deter- 
mines frequency of abuse in different individuals or environmen- 
tal circumstances. Our observations of infant abuse in rhesus 
(Macaca mulatta) and pigtail macaques, coupled with those 
previously obtained in other species and environments (Fair- 
banks & McGuire, 1995; Troisi & D'Amato, 1984), lend support 
to the conclusion derived from archival data that abuse and 
neglect do not occur together in monkeys. In fact, even if neglect 
is defined by using threshold values of maternal contact and 
protectiveness instead of being equated with infant abandon- 
ment, the data available indicate that abusive mothers tend to 
fall above rather than below these threshold values (Mae- 
stripieri, 1998; Maestripieri & Carroll, in press-a; Troisi & 
D'Amato, 1984). Therefore, the co-occurrence of abuse and 
neglect may represent a true difference between the primate and 
the human phenomena rather than an artifact of our data analy- 
sis. Nevertheless, we believe that it may be profitable for future 
studies of child maltreatment to attempt to separately investigate 
not only the etiology of abuse and neglect (Belsky, 1993) but 
also their potential evolutionary significance. In this regard, the 
animal data and parental investment theory could be used to 
formulate differential predictions concerning the characteristics 
of abuse and neglect and could contribute to enhancing under- 
standing of these two forms of maltreatment. 

The identification of infant abuse in monkeys on the basis of 
a set of characteristic adult behavior patterns is a relatively 
straightforward task, because these patterns are distinct from 
any other behavioral patterns in the maternal or aggressive reper- 
toire. Moreover, these patterns of abuse are consistently ob- 
served across a variety of species and environmental circum- 
stances. Therefore, the problems of definition that currently 
hamper research and intervention in the field of child mal- 
treatment are more easily circumvented in monkeys. The use of 
operational definitions of maltreatment that are based on harm- 
ful adult behavior can also provide a common ground for inter- 
specific and interdisciplinary studies of abuse. If different adult 

behaviors in different species or environments can be demon- 
strated to have similar harmful consequences for infant biobe- 
havioral development, this could further validate interspecific 
comparisons of infant maltreatment at both the theoretical and 
empirical levels. For example, in parallel with recent studies 
showing that child maltreatment can have long-lasting conse- 
quences for the activity of  the hypothamic-pituitary-adrenal 
(HPA) axis (Hart, Gunnar, & Cicchetti, 1995, 1996), we have 
preliminary data showing that monkey infants that experienced 
mild maternal abuse early in life (i.e., abuse that did not result 
in any observable in jury)had higher baseline levels of adreno- 
cortico-tropic hormone (ACTH) and cortisol than controls 1 -2  
months after termination of abuse (D. Maestripieri & P. Plotsky, 
1997). Although an unequivocal cause-effect  relationship be- 
tween abuse and physiological alterations cannot be established, 
both human and monkey data suggest that abuse results in HPA- 
axis-mediated heightened responsiveness to stress. 

The identification of monkey infant abuse as a set of behavior 
patterns that are morphologically distinct from other parenting 
and aggressive behaviors also makes it possible to separate the 
study of infant abuse from that of parenting and aggression in 
a way similar to what has been done for the human phenomenon 
(Barnett, Manly, & Cicchetti, 1993). Although most studies of 
infant abuse in macaques have found a consistent association 
between abuse and controlling or protective parenting styles 
(Maestripieri, 1998; Maestripieri & Carroll, in press-a; Troisi & 
D'Amato, 1984; but see Maestripieri, 1994), it cannot be ruled 
out that studies of other primate species in different environ- 
ments will reveal a different relationship between parenting style 
and abuse. In fact, we are confident that, as infant abuse and 
neglect are further investigated in nonhuman primates along the 
directions suggested in our article and in Cicchetti's (1998) 
commentary, these phenomena will reveal a variety of forms 
and determinants, both among individuals and across species, 
that is not apparent from current data sets. For this reason, we 
believe that it is important to investigate abuse and neglect in 
a wider range of species and environments. 

We certainly welcome the application of an ecological-trans- 
actional model to the study of infant abuse and neglect in pri- 
mates. Indeed, one of our main concerns about the social depri- 
vation paradigm for studying infant abuse was its exclusive 
focus on one possible determinant of inadequate parenting, 
namely adverse early experience. In our recent studies of infant 
abuse and neglect in group-living monkeys, we have expanded 
the range of variables under investigation to include, for exam- 
ple, relatedness to other abusive individuals, maternal psycho- 
logical characteristics, and stressful environmental circum- 
stances. Furthermore, we are currently investigating the potential 
role of infant characteristics, notably the frequency and acoustic 
properties of infant cries, in triggering abuse. It may still be 
argued, however, as Cicchetti does, that the focus on the possible 
determinants of infant abuse in monkeys is quite narrow relative 
to human research, in which a wide range of potential influences 
on child maltreatment across the level of the individual, family, 
and society are currently being considered. 

Although increasingly complex investigations of infant mal- 
treatment in monkeys are both desirable and inevitable, it is 
worth remembering that the goal of developing an animal model 
of child maltreatment is not to identify or exactly reproduce in 
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equally motivated by the pursuit of  knowledge, investments in 
research are being increasingly prioritized in relation to the 
research's immediate potential of  improving the health and liv- 
ing conditions of  human beings. Research with animal models of  
infant abuse and neglect has the potential to make an important 
contribution to a serious societal problem that, each year, claims 
the lives of  almost 1,000 children in the United States alone 
(U.S. Department of  Health and Human Services, 1997) and 
produces lifelong physical and psychological impairments in 
millions of  other children throughout the world. It is important, 
therefore, that both scientists and their sponsors leave precon- 
ceptions aside and make the best possible effort to understand 
and prevent this phenomenon. 
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