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Parenting styles of abusive mothers in group-living rhesus macaques
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Abstract.Maternal abuse of offspring in group-living monkeys was investigated to assess whether abuse
of infants can be interpreted as an adaptive reduction of parental expenditure or as a behavioural
pathology. I compared the parenting styles of 10 abusive and 10 non-abusive rhesus macaque,Macaca
mulatta, mothers living in three large captive groups over the first 12 weeks of infant life. I also analysed
the social interactions between mothers and infants and other individuals. Abusive females scored
higher than controls on several measures of maternal protectiveness and rejection, indicating that they
were highly controlling mothers. They also received fewer contacts and approaches from other
individuals, and tended to be more aggressive and more interested in other females’ infants compared
to non-abusive mothers. Infant abuse was accompanied by similar or higher parental expenditure in the
offspring rather than by a reduction in expenditure, as predicted by the adaptive hypothesis. Therefore,
the results of this study support the hypothesis that infant abuse is a form of behavioural pathology.
Infant abuse in rhesus macaques shows parallels with that in other primate species, but some of its
characteristics could be a by-product of species-specific behavioural adaptations of rhesus macaques.
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Parental care can be defined as any parental
behaviour that appears likely to increase the fit-
ness of a parent’s offspring (Clutton-Brock 1991).
Most of the behaviour that a parent shows
towards her offspring during the period of off-
spring dependence falls within the range of paren-
tal care. The expenditure of energy, time and
other parental resources in the care of the off-
spring, however, may vary among individuals of
the same species or within an individual’s lifetime,
because parents are selected to maximize the dif-
ference between the benefits of care to their off-
spring and its costs to themselves (Williams 1966;
Trivers 1972; Winkler 1987). When the costs of
parental care outweigh its benefits, parents are
expected to reduce or terminate their expenditure
in their offspring, even if the offspring are still
dependent on them. This may occur, for example,
when the certainty of parenthood is low, when
parental resources are limited or when the off-
spring’s chances of survival are reduced (Clutton-
Brock 1991).
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When the conditions favouring early termin-
ation of parental expenditure occur, the parent’s
behaviour toward the offspring may fall outside
the definition of parental care and include neglect,
abandonment, abuse, infanticide or cannibal-
ism. Early reduction or termination of parental
expenditure in response to circumstances un-
favourable to reproduction has been reported in
animal taxa from insects to primates, including
humans (e.g. Bernds & Barash 1979; Haig 1990;
Maestripieri 1991; Fairbanks & McGuire 1995).
Behavioural phenomena such as parental

neglect, abuse or cannibalism of the offspring,
however, may also result from genetic abnor-
malities (e.g. Brown et al. 1996) or reflect
environment-induced pathologies (e.g. Arling &
Harlow 1967). Although maladaptive animal
behaviour is often the result of human manipu-
lations, some behavioural pathologies are also
expected to occur among animals living in natural
environments with minimal human influence.
Understanding causes of maladaptive behaviour
can provide insight into the mechanisms under-
lying the regulation of adaptive behaviour.
One issue relevant to both functional and

mechanistic studies of behaviour is how to
98 The Association for the Study of Animal Behaviour



Animal Behaviour, 55, 12
distinguish adaptations from pathologies. The
most direct approach to the problem, that is the
assessment of the relative balance of fitness costs
and benefits of the behaviour in question, is not
always feasible. For example, an accurate assess-
ment of lifetime reproductive success is a problem
when studying animals with a long life span, or
who, like humans, live in an environment that is
very different from the one in which they evolved.
An accurate observation and analysis of behav-

iour can be a profitable alternative strategy. For
example, if reduction of expenditure in one paren-
tal activity, such as feeding the young, reflects an
adaptive pattern of reduced parental investment,
one should expect a consistent reduction of
expenditure across all parental activities, across
contexts and over a certain period. In contrast, if
parents decrease their expenditure in one care-
giving activity and in some contexts but not in
others, and if changes in their behaviour are
unpredictable and independent of changes in
the environment (e.g. parents rapidly alternate
between high and low parental expenditure during
environmental stability), then their behaviour is
likely to be maladaptive.
In the present study, I applied this behavioural

approach to a study of maternal abuse of off-
spring in group-living rhesus macaques, Macaca
mulatta. Maternal abuse of offspring was first
reported by Harlow and co-workers in
laboratory-raised rhesus monkeys and consisted
of infant dragging, pulling, hitting or biting
(Harlow & Seay 1966; Arling & Harlow 1967).
The abusive mothers observed by Harlow also
showed abnormal behaviour in social contexts
including communication, mating, affiliation and
aggression; these abnormalities were probably
induced by human experimental manipulations
such as early separation of infants from their
mothers and rearing in conditions of severe social
deprivation.
Maternal abuse of offspring has also been

observed among macaques living in relatively
undisturbed social groups in captivity and in
the wild (Hiraiwa 1981; Troisi et al. 1982;
Maestripieri 1994a). Apart from a few well-
documented cases, no systematic investigation of
infant abuse has been conducted in unmanipu-
lated social groups, in part due to the low fre-
quency of occurrence of this phenomenon in
group-living monkeys. Three recent epidemiologi-
cal and multi-generational studies of infant abuse
in rhesus macaques, pigtail macaques, M. nemes-
trina, and sooty mangabeys, Cercocebus atys,
showed that only about 10% of mothers physically
abuse their infants (Maestripieri & Carroll, in
press a, Maestripieri et al. 1997, in press).
In macaque groups where infant abuse was

observed, human manipulations were minimal or
non-existent, and abusive mothers were otherwise
socially skilful individuals. Therefore, a question
arises as to whether infant abuse can be
understood within the framework of parental
investment theory or whether it reflects a
naturally-occurring pathology specific to the
care-giving domain. To address this question, I
investigated the parenting styles of abusive rhesus
mothers living in relatively undisturbed social
groups. I compared abusive and non-abusive
mothers in their styles of interaction with their
infants over the first 12 weeks of infant life. I also
investigated social interactions between mothers
and infants and other individuals. The adaptive
hypothesis views infant abuse as a form of reduc-
tion or termination of parental expenditure (Daly
& Wilson 1981) and predicts that infant abuse
should also be accompanied by reduced expendi-
ture in other parental activities, across contexts
and with consistency over time. In contrast, the
pathology hypothesis predicts no necessary con-
sistency between infant abuse and reduced
expenditure in other parental activities, across
contexts or over time.
METHODS
Subjects and Procedure

At the beginning of the rhesus birth season
(March 1996) I began ad libitum observations
of four rhesus macaque groups (A1, A2, A3,
A4) housed in adjacent outdoor compounds
(25#25 m) with attached indoor quarters at the
Field Station of the Yerkes Regional Primate
Research Center in Lawrenceville, Georgia,
U.S.A. Each of the four groups consisted of two
to five adult males and 25–30 adult females with
their subadult and juvenile offspring.
The criterion used to identify abusive mothers

was the occurrence of one of the following behav-
iour patterns: infant dragging, crushing, throwing
or sitting/stepping on. These are the most com-
monly observed patterns of infant abuse in
macaques (Troisi & D’Amato 1983; Maestripieri
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Table I. Socio-demographic characteristics of abusive and control mother–infant pairs

Mothers Rank Age (years) Parity

% Previous
offspring

surviving first
6 months Infant sex

Abusive
RAj M 5 M 100 M
RDe L 5 M 0 M
RDh M 11 M 67 F
REa L 4 P — M
RFy M 9 M 60 F
RNj L 11 M 80 F
ROi H 5 M 0 M
RTp H 4 M 0 M
RYd H 12 M 100 F
RZq M 4 P — M

Controls
RCg M 5 P — M
RDj M 4 P — F
RGb H 5 M 100 F
RHo M 7 M 100 M
RJe H 9 M 100 M
ROd L 9 M 100 M
RPe M 4 P — F
RSh M 8 M 67 F
RUm L 7 M 67 M
RVi L 8 M 100 M

Rank: H=high, M=middle, L=low.
Parity: P=primiparous, M=multiparous.
Infant sex: M=male, F=female.
1994a; Maestripieri et al. 1997). These patterns
are also distinguishable from other behaviours in
the maternal and aggressive repertoire, such as
those observed during mother–infant weaning
conflicts. Because other abuse patterns such as
hitting and biting sometimes occur during
mother–infant weaning conflicts, they were not
used for the initial identification of abusive
mothers. I identified 10 abusive mothers: one in
the A1 group, six in the A3 group and three in the
A4 group (Table I). In seven of these mothers, the
first episode of infant abuse was observed in
the first week of infant life. In the other three
mothers, the first infant abuse episode was
observed in weeks 5, 7 and 9, respectively.
As soon as I observed the first episode of infant

abuse, I began focal observations (Martin &
Bateson 1986) of the mother and her infant and
continued them until the 12th week of infant life.
I observed each mother–infant pair for 30 min
four times each week, randomly between 0800 and
1900 hours. I made observations from a platform
that provided an unrestricted view of the entire
compound and collected data with a portable
computer.
Ten rhesus mothers whom I never observed

infant dragging, crushing, throwing or sitting/
stepping on in the first 12 weeks of infant life
served as controls (Table I). All controls belonged
to the A4 group and were observed during the
birth season of 1993 (Maestripieri 1994b, c). The
1993 study comprised 11 mothers, but one of them
displayed infant dragging once, and therefore was
not used as a control. Although the subjects and
controls were observed in different years, size
and composition of all four rhesus groups has
remained stable over the years, and subjects and
controls had similar characteristics and history.
All mothers were born and raised by their biologi-
cal mothers in the groups in which they were
observed. Prior to this study, they had been used
mostly for breeding purposes and observational
studies of behaviour, and had never been used for
invasive experimental studies or removed from
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their social group for long periods other than for
medical reasons. Among the abusive mothers,
there was one mother with two adult daughters
(RDh, RAj, RZq) and a mother–daughter pair
(RNj, RDe). Among non-abusive mothers, there
was one mother–daughter pair (RJe, RGb) and
one mother–niece pair (ROd, RVi). One abusive
and one non-abusive mother (ROi, RCg) were
sisters. I observed abusive mothers and controls
with identical procedures and for the same period
of infant life. Abusive subjects were observed for
204 hours; controls were observed for 240 hours.
Behavioural Observations

Data collection included infant abuse and other
interactions between mothers and infants,
between mothers and other individuals and
between infants and other individuals (see also
Maestripieri 1994b, c).
Infant abuse
The following maternal behaviour patterns

were included in the infant abuse category: (1)
dragging: the mother drags her infant by its tail or
leg while walking or running; (2) crushing: the
mother pushes her infant against the ground with
both hands; (3) throwing: the mother throws her
infant at a short distance with one hand while
standing or walking; (4) hitting: the mother vio-
lently slaps her infant with one hand or arm; (5)
biting; (6) stepping or sitting on: the mother steps
on her infant with one foot or both feet, or sits on
her infant; (7) dangling/dropping: the mother
climbs a tree or fence and holds her infant by its
tail or leg or drops her infant on the ground; (8)
rough grooming: the mother pulls her infant’s hair
or otherwise roughly grooms it causing distress
calls; (9) stretching: the mother holds her infant by
its arms and/or legs and stretches it; (10) somer-
saulting: the mother runs and somersaults with
her infant clinging to her chest. Infant abuse was
scored independently of all the other mother-
infant interactions (e.g. rejection).
Abuse events did not last more than a few sec-

onds, so I recorded only their frequency. I recorded
infant abuse as two separate events if there was a
transition in the pattern of behaviour (e.g. from
dragging to throwing) or if there was a pause of
at least 10 s during the behaviour. Abuse bouts
consisted of single abuse events or of two or more
events that occurred within 30 s of each other.
Mother–infant interactions
I used the following measures: (1) percentage of

time spent in contact; (2) frequency of contacts
made and broken by mothers and infants; (3)
frequency of approaches and leaves by mothers
and infants (scored in relation to the proximity
within arm’s reach, about 60 cm); (4) percentage
of all infant attempts to break contact that were
prevented by the mother by pulling the infant by
its tail or leg (restraining); (5) percentage of all
infant attempts to make contact that were pre-
vented by the mother by turning, running away or
holding the infant at a distance with an arm
(rejection); (6) percentage of contact time in which
the mother kept her arms around the infant
(cradling); (7) percentage of contact time in which
the mother groomed her infant. The rate at which
mothers scratched themselves (number of episodes
per 1000 s) when their infants were out of contact
was used as an indicator of maternal anxiety
(Maestripieri et al. 1992; Maestripieri 1993a, b).
Mother–others interactions
I used the following measures: (1) frequency of

contacts made and received by mothers; (2) fre-
quency of approaches made and received by
mothers (in relation to the proximity within arm’s
reach); (3) frequency and duration of grooming
done and received by mothers; (4) frequency of
aggressive acts (threats, bites, and chases) done
and received by mothers; (5) frequency of infant
handling (touching, grooming, harassing) epi-
sodes initiated by mothers with infants other than
their own.
Infant–others interactions
I used the following measures: (1) frequency of

infant handling (touching, carrying) episodes
initiated by other individuals; (2) duration of
grooming received by infants; (3) frequency of
infant harassment (pulling, dragging, hitting,
biting associated with infant screams) episodes
initiated by other individuals. I also recorded the
frequency of infant scream vocalizations.

Data Analysis

I used chi-square tests to compare the domi-
nance rank and parity of abusive mothers and
controls and the sex of their infants. Maternal age
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and previous offspring survival were compared
with t-tests for unpaired samples. The frequencies
and durations of behaviour recorded in the four
weekly sessions were summed to obtain weekly
scores and then analysed in 4-week blocks with
repeated measures ANOVA (factors: subjects/
controls and infant age) followed by Bonferroni-
Dunn post hoc tests. The number of abusive
subjects used for the analyses was seven, nine, and
10 in the first, second and third month, respect-
ively. Whenever the data failed to meet the
assumptions necessary for the use of parametric
tests, they were transformed by using square-
root transformations in case of frequencies and
durations, and arcsine transformations for
percentages. Probabilities ¦0.05 were considered
significant.

RESULTS

Abusive mother–infant pairs did not differ signifi-
cantly from control pairs in the maternal domi-
nance rank (÷22=0.31, P>0.05), parity (÷

2
1=0.27,

P>0.05), age (t18=0.33, P>0.05), or infant sex
(÷21=0, P>0.05; Table I). The percentage of pre-
vious offspring that survived the first 6 months of
life was significantly lower for abusive mothers
than for controls (t13="2.23, P<0.05).
Infant dragging was the most frequent infant

abuse pattern, followed by crushing, throwing,
biting, hitting and stepping/sitting on the infant
(Fig. 1a). Other less frequent patterns accounted
for about 10% of all abuse events. Infant abuse
events and bouts were most frequent in the first
week of life, when infants were abused with an
average rate of about four events/h, and decreased
thereafter (Fig. 1b). Abuse bouts consisted of up
to four events. Infant abuse caused infant distress
calls (Fig. 1b) but was never as severe as to require
intervention for medical treatment. Control
mothers induced few distress calls in their infants.
Infant abuse events were accompanied by con-

siderable agitation in the group. Juvenile and
adult females often approached the abusive
mother and her infant and attempted to touch and
retrieve the screaming infant. In some of the most
dramatic episodes of abuse, the alpha male
approached and mounted the abusive mother.
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Figure 1. (a) Percentage of occurrence of different abuse
patterns; (b) mean& number of infant abuse events
(—,—), and bouts (—-—), and infant distress calls
(—0—) of abused infants per individual per week.
Mother–Infant Interactions

Abusive mother–infant pairs spent more time in
contact than controls in the second (F1,16=7.48,
P<0.05) and in the third month of infant life
(F1,18=24.94, P<0.0001; Fig. 2a). In the first
4 weeks of life, time in contact decreased linearly
in controls but not in abusive mother–infant pairs
(F3,45=3.47, P<0.05). There were no significant
differences in maternal cradling and grooming
between subjects and controls (Fig. 2b, c).
Abusive mothers broke more contacts with

their infants than controls in the second month
(F1,16=4.49, P=0.05), but had fewer leaves in the
third month (F1,18=5.72, P<0.05; Fig. 3a, b). In
the first month, the number of leaves increased
sharply for abusive mothers but not for control
mothers (F3,45=4.26, P<0.01). Abused infants
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Figure 3. (a) Mean& number of contacts broken by
abusive (—-—) and control (—,—) mothers per
individual per week. Differences are significant in the
second month of infant life (*); (b) mean& number of
leaves by abusive and control mothers per individual per
week. Differences are significant in the third month of
infant life (*).
attempted to break contact less frequently than
controls in the second month (F1,16=6.28,
P<0.05), but their frequency of leaving was
not significantly different (Fig. 4a, b). Abusive
mothers initiated a higher percentage of contacts
with and approaches to their infants than controls
in the third month (contacts: F1,18=6.52, P<0.05;
approaches: F1,18=7.01, P<0.05; Fig. 5a, b).
Abusive mothers restrained their infants more

than did controls in the second (F1,16=4.48,
P=0.05) and third month (F1,18=9.90, P<0.01;
Fig. 6a). Abusive mothers also rejected their
infants more than did controls in all three months
(first month: F1,5=11.15, P<0.02; second month:
F1,16=8.16, P<0.02; third month: F1,18=5.37,
P<0.05; Fig. 6b). Abusive mothers often re-
strained and rejected their infants in rapid succes-
sion in a way that was never observed among
non-abusive mothers. The rate of maternal
scratching when the infant was out of contact was
higher for controls than for abusive mothers in the
first month of life (F1,7=5.59, P=0.05; Fig. 7). The
rate of scratching also decreased more rapidly for
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Figure 2. (a) Mean& percentage of time spent in
mother–infant contact in subjects (—-—) and controls
(—,—) per individual per week. Differences are signifi-
cant in the second and third month of infant life (*); (b)
mean& percentage of contact time spent in cradling
in subjects and controls per individual per week; (c)
mean& percentage of contact time spent in grooming
in subjects and controls per individual per week.
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controls than for abusive mothers in the first
month (F3,21=5.59, P<0.01). In the third month,
however, the rate of maternal scratching when the
infant was out of contact was higher for abusive
mothers than for controls (F1,18=9.04, P<0.01;
Fig. 7)
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Figure 4. (a) Mean& number of contacts broken by
abused (—-—) and control (—,—) infants per indi-
vidual per week. Differences are significant in the second
month of infant life (*); (b) mean& number of leaves
by abused and control infants per individual per week.
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Figure 5. (a) Mean& percentage of contacts made by
abusive (—-—) and control (—,—) mothers per
individual per week. Differences are significant in the
third month of infant life (*); (b) mean& percentage
of approaches made by abusive and control mothers per
individual per week. Differences are significant in the
third month of infant life (*).
Mother–Others Interactions

There were no significant differences in the
frequency of contacts and approaches made by
abusive and control mothers in any months (Table
II). Abusive mothers received fewer contacts
and approaches, however, from other individuals
than controls (contacts, first month: F1,15=5.63,
P<0.05; second month: F1,15=4.86, P<0.05;
approaches, first month: F1,15=19.5, P=0.0005;
second month: F1,16=35.19, P<0.0001; third
month: F1,18=10.85, P<0.005). There were no
significant differences between abusive mothers
and controls in the frequency and duration of
grooming done and received, except that the dur-
ation of grooming received was higher for abusive
mothers than for controls in the third month
(F1,18=5.02, P<0.05). The frequency of aggression
received was not significantly different for abusive
and control mothers, but abusive mothers were
more aggressive than controls in the third month
(F1,18=14.34, P=0.001). Abusive mothers handled
other infants significantly more frequently than
controls in the third month (F1,18=4.41, P=0.05).
All mothers increased the frequency with which
they handled other infants as their own infants
grew older (first month: F3,45=4.58, P<0.01;
second month: F3,48=6.4, P=0.001; third month:
F3,54=5.44, P<0.01).
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Infant–Others Interactions

Abused and control infants did not differ sig-
nificantly in the frequency with which they were
handled by other individuals in any month (Table
II). Abused infants, however, were groomed more
(F1,15=4.55, P=0.05) and harassed less by other
individuals than controls in the first month
(F1,15=15.25, P=0.001).
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Figure 6. (a) Mean& percentage of infant attempts to
break contact that were prevented by abusive (—-—)
and control (—,—) mothers (restraining) per individ-
ual per week. Differences are significant in the second
and third months of infant life (*); (b) mean& per-
centage of infant attempts to make contact that were
rejected by abusive and control mothers (rejection) per
individual per week. Differences are significant in all
3 months of infant life (*).
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Figure 7. Mean& rate of maternal scratching when
the infant was out of contact per individual per week;
—,—, control; —-—, abuse. Differences are signifi-
cant in the first and third months of infant life (*).
DISCUSSION

The most frequent patterns of infant abuse in
group-living rhesus macaques were infant drag-
ging, crushing and throwing. Abused infants were
less frequently slapped or bitten by their mothers.
Thus, during abuse events, rhesus infants were
mostly treated by their mothers as though they
were inanimate objects. This observation suggests
that most infant abuse is qualitatively different
from the aggressive behaviour that mothers use to
encourage their infants’ independence (Troisi &
D’Amato 1983), although the two have often been
confused (Jensen et al. 1969; Harlow 1974;
Negayama 1981).
Although infant abuse in this study was never

so severe as to require medical intervention,
abused infants had higher basal concentrations
of adrenocorticotrophin and cortisol than non-
abused infants (D. Maestripieri & P. Plotsky,
unpublished data), suggesting that abuse had
long-lasting stressful consequences. Other group
members, notably juvenile and adult females,
groomed abused infants more and harassed them
less than non-abused infants in the first month,
the period when abuse was most frequent.
Although this finding could suggest empathy for
abused infants, a more parsimonious explanation
is that the behaviour was a response to the high
frequency of their distress calls.
Since abuse does not appear likely to increase

the infant’s reproductive fitness, infant abuse falls
outside the definition of parental care (Clutton-
Brock 1991). Infant abuse, however, could still
be adaptive to the mother if abuse reflected a
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Table II. Social interactions between mothers, infants, and other individuals

Abusive mothers Controls

1st month 2nd month 3rd month 1st month 2nd month 3rd month

Mothers–others
Contacts made 3.7&0.6 5.4&0.6 4.8&0.5 5.5&0.6 5.8&0.5 6.3&0.5
Contacts received 8.8&0.9* 8.1&0.7* 8.3&0.8 14.0&0.8* 11.1&0.7* 9.0&0.6
Approaches made 7.5&0.8 10.3&0.9 12.7&0.8 7.8&0.6 11.9&0.8 12.3&0.8
Approaches received 14.6&1.3* 13.4&1.0* 13.2&0.8* 25.0&1.5* 22.9&1.1* 19.0&0.9*
Grooming done F 3.7&0.7 4.8&0.6 3.7&0.4 5.9&0.7 6.1&0.6 6.1&0.7
Grooming done D (s) 588&114 871&138 703&105 573&82 716&88 744&95
Grooming received F 5.0&0.8 4.1&0.6 4.7&0.6 7.4&0.6 5.2&0.6 5.1&0.6
Grooming received D (s) 672&140 616&104 962&140* 583&56 469&47 476&68*
Aggression done 2.8&0.4 2.9&0.5 4.4&0.4* 2.6&0.4 3.2&0.4 2.2&0.3*
Aggression received 1.3&0.2 1.1&0.1 1.4&0.2 1.4&0.2 1.6&0.2 1.3&0.2
Infant handling 1.4&0.4 4.9&0.7 7.9&1.0* 0.9&0.2 3.2&0.5 4.9&0.5*

Infants–others
Infant handling 8.3&1.3 17.0&1.7 13.5&1.1 13.0&1.6 23.4&2.0 17.6&1.7
Infant grooming (s) 149&30* 54&15 44&17 66&14* 45&10 19&5
Infant harassment 0.5&0.1* 1.5&0.4 0.6&0.1 1.6&0.3* 2.6&0.4 1.6&0.5

Data are presented as mean& values per individual per 2 h of observation.
F=frequency, D=duration. *P¦0.05.
reduction or termination of parental expenditure
in the offspring, and if the fitness benefits to the
mother (increased chances of survival and future
reproduction) outweighed the costs associated
with loss of the current offspring. In contrast to
this hypothesis, the present analysis of parenting
styles suggests that abusive mothers invested
more, not less, in their infants than did non-
abusive mothers.
Abusive mothers spent more time in contact

with their infants than did non-abusive mothers in
the second and third month of infant life. Abusive
mothers also restrained their infants more often in
the second and third month and initiated a higher
percentage of contacts and approaches with their
infants than non-abusive mothers in the third
month. These differences indicate that abusive
mothers were generally more protective of their
infants than non-abusive mothers. Abusive
mothers rejected their infants more than non-
abusive mothers in all three months and broke
contact with their infants more than non-abusive
mothers in the second month. Thus, abusive
mothers were generally more rejecting than non-
abusive mothers. Based on these differences in
maternal behaviour, the parenting style of abusive
mothers can be characterized as more controlling
than that of non-abusive mothers (Fairbanks
1996).
The adaptive hypothesis of infant abuse pre-
dicts a rejecting or laissez-faire parenting style and
not a controlling one. The hypothesis that infant
abuse reflects an adaptive reduction of parental
expenditure in the infant is inconsistent with the
increased time spent in contact with infants and
with the maternal protectiveness shown by abu-
sive mothers. Increased mother–infant contact
time observed among abusive mother–infant pairs
probably resulted from infant as well as maternal
behaviour. Abused infants attempted to break
contact with their mothers less frequently than did
non-abused infants in the first 2 months, probably
as a result of the frequent abuse experienced in the
first weeks. In fact, Arling & Harlow (1967)
showed that maternal abuse enhances infant cling-
ing. The adaptive hypothesis also predicts an
increase in the frequency of abuse with infant age
and not a decrease, as observed in this study.
Thus, the inconsistency between infant abuse and
the parenting style of abusive mothers suggests
that infant abuse is best viewed as a behavioural
pathology (Maestripieri & Carroll, in press b).
Abusive mothers were more aggressive towards

other individuals than controls in the third month,
suggesting that an aggressive temperament can
perhaps contribute to the aetiology of infant
abuse. Abusive mothers also received more
grooming than controls during this period, but
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this may be an appeasement response to their in-
creased aggressiveness. Abusive mothers received
fewer contacts and approaches from other individ-
uals than controls, suggesting that they were
avoided or feared by other individuals. Reduced
social contact with other individuals may also con-
tribute to the aetiology of infant abuse. Overall,
however, the social behaviour of abusive mothers
appeared to be well within the normal range for
rhesus macaques, and infant abuse seems to be a
pathology specific to the care-giving domain.
I propose several hypotheses concerning the

mechanisms responsible for infant abuse. Abusive
mothers may have a general difficulty in respond-
ing adequately to the stimulus characteristics
(visual, auditory, olfactory or tactile) of newborn
infants, which are mostly behaviourally passive.
This explanation is consistent with the early onset
of infant abuse and maternal rejection observed
in most mothers, but it is inconsistent with the
strong interest shown by abusive mothers in the
newborns of other females.
Alternatively, abusive mothers may have an

initial difficulty in forming a strong and specific
bond with their infants. Abusive mothers did not
show the typical high frequency of scratching
shown by macaque mothers upon interruption of
contact with their infants in their first weeks of
life, suggesting an initial lack of concern and
anxiety over their infant’s safety (Maestripieri
1993a, 1994b). Abusive mothers, however, had
higher scratching rates than controls in the third
month. The hypothesis that abuse results from an
initial difficulty in bonding with offspring does not
account for the later onset of abuse observed in
some cases and is inconsistent with the controlling
parenting style of abusive mothers.
The parenting style of abusive mothers suggests

another mechanism underlying abuse. Abusive
mothers could be highly controlling individuals
who use inadequate means for controlling their
infant’s behaviour (see also Maestripieri & Carroll,
in press c). This hypothesis could account for the
early onset of infant abuse because newborn
infants are generally passive, and it is also consist-
ent with the late onset of infant abuse if abuse is
associated with significant changes in infant
activity patterns. The use of abuse to control the
infant’s behaviour could be related to the tem-
perament of abusive mothers (Troisi & D’Amato
1994), could be learned through exposure to
other abusive individuals, or both. Evidence of
inter-generational transmission of infant abuse
in monkeys (Maestripieri & Carroll, in press a,
Maestripieri et al. 1997, in press) suggests that
infant abuse could be transmitted from mothers to
daughters with learning processes similar to those
underlying the inter-generational transmission of
parenting styles (Fairbanks 1996).
Infant abuse may not be a unitary phenom-

enon, and the mechanisms responsible for its
onset may be different from those underlying its
maintenance or transmission across generations.
Some of the characteristics of infant abuse in
rhesus macaques may also be species-specific and
related to other behavioural adaptations of this
species. For example, the association between
infant abuse and controlling parenting style sug-
gests that infant abuse may be a by-product of
selection for controlling parenting styles in rhesus
macaques.
The need for protection of infants, coupled with

the need to encourage early independence, is prob-
ably responsible for the controlling parenting style
of rhesus mothers relative to some other macaque
species (Maestripieri 1994b, c, 1995). Extreme
levels of parental control, however, could increase
the probability of occurrence of infant abuse, and
rhesus females with the most controlling parenting
styles could be especially at risk of displaying
maladaptive behavior. Although the incidence of
infant abuse in rhesus populations should be
reduced by natural selection, the potential for
maternal behaviour patterns to be transmitted
across generations through experience and learn-
ing could contribute to the maintenance of this
behavioural phenotype.
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