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Abstract !Kung San (Bushman) hunter-gatherers have unusually high levels of
mother-infant contact and represent one of the environments of human evolutionary
adaptedness (EEAs). Studies among the !Kung show that levels of crying—the most
basic sign of mammalian infant distress—are low, and response to crying is high,
and some suggest that responses are overwhelmingly maternal. We show that
although !Kung mothers respond to crying most often, one-third of crying bouts are
managed solely by someone else. Mothers responded to all bouts lasting ≥30 s, but
in half of these responses they were joined by one or more others. Mothers are the
most consistent responders, but multiple caregiving is common. The mother is rarely
alone when her baby cries; others often substitute or join her in interventions. This
social support may facilitate the high levels of maternal responsiveness characteristic
of the !Kung, and of hunter-gatherers generally, but it is also consistent with recent
theory emphasizing nonmaternal care (allocare) and cooperative breeding.
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Recent thinking about the evolution of human reproductive adaptations has
highlighted the possible role of cooperative breeding as a key factor in the success
of our species. Grandmothers, other adult female relatives, fathers, and dependent
children have all been viewed as contributing to the diffusion of infant and child care
that may have played a role in hominization (Hawkes 2003; Hewlett 1991; Kaplan et
al. 2000; Hrdy 2005, 2009; Kramer 2005; Robson and Wood 2008; Scelza 2009). If
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this is true, then cross-cultural research should show nonmaternal care or allocare
to be widespread in human populations, and in particular among hunter-gatherers,
often reported to have very intensive maternal care (Fouts and Lamb 2005; Hill
and Hurtado 1996; Konner 2005) but also found to have substantial allocare (Ivey
2000; Meehan 2005; Tronick et al. 1992). If, as is certainly true in many species
(Emlen 1995), reproductive success in humans is enhanced by “helpers at the
nest,” this would add weight to the possible role of cooperative breeding in human
evolution. Such effects have been shown for several traditional—although not
hunter-gatherer—cultures, including Hungarian Roma (Gypsies) (Bereczkei and
Dunbar 2002), people on Ifaluk Island (Turke 1988), and villagers of rural Gambia
(Sear et al. 2000).

Cross-cultural infancy and childhood studies have a long history (Barry and
Paxson 1971; Kagan 1977; Leiderman et al. 1977; LeVine 1997; Monroe et al. 1981;
Van IJzendoorn and Sagi 1999; Whiting and Whiting 1975) and are now widely
recognized as vital in developmental research (Rogoff 1997; Rogoff and Morelli
1989). Hunter-gatherer infancy has been of special interest, based on the view that
hunter-gatherers represent the range of environments of human evolutionary
adaptedness (EEAs) (Hewlett and Lamb 2005; Konner 2005). The earliest extensive
studies of hunter-gatherers focused on the !Kung San (Bushmen) of the Kalahari
desert in sub-Saharan Africa. At least by the 1950s, ethnographers described !Kung
infants as remaining physically close to their mothers and being highly indulged in
every aspect of nurturance. Attachment theory influenced, and was later influenced
by, studies of the !Kung, who are believed to have one of the closest mother-infant
relationships ever studied.

Ethnographic descriptions of the !Kung were followed by quantitative research
published in the 1970s and 1980s showing that !Kung infants had extremely high
levels of skin-to-skin physical contact, mainly with the mother (Konner 1972).
Newborns were carried upright in a sling on the mother’s side, with no clothing
between them. Breast-feeding occurred for a few minutes at a time, several times an
hour, throughout the waking hours (Konner and Worthman 1980). !Kung infants
slept with their mothers on the same mat and nursed during the night, often without
waking their mothers. Weaning was gradual and generally took place during the
mother’s next pregnancy, at three to four years (Konner 1977). The !Kung pattern of
infant care served as an initial model of what may have obtained in the EEAs and
appeared to support the concept of maternal primacy—a strong tendency of infants
to focus attachment on one primary caregiver (Van IJzendoorn and Sagi 1999).

Despite researchers’ focus on the closeness of the !Kung mother-infant
relationship, there was evidence that other caregivers were important as well. The
milieu of development in the first year included many brief, intensive, face-to-face
interactions between infants and other children, including mutual smiling and
vocalization (Konner 1972). When not in the sling, infants were “passed from hand
to hand around a fire for similar interactions with adults and children” (1972:292).
When !Kung nonmaternal care was compared (Konner 1976) with care of
professional and working-class ten-month-old girls in Boston (Tulkin 1970, 1977;
Tulkin and Kagan 1972), physical contact with people other than the mother was
found to be higher among !Kung infants than it was among either class in Boston.
Furthermore, in a study of !Kung infants’ joint attention to objects (Bakeman et al.
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1990), no difference was found between mothers and others in their object-centered
interactions with infants, and infants were just as likely to offer objects to non-
mothers as to mothers. Individuals other than the mother entertained and directed
vocalizations toward the infant more than mothers. Thus, !Kung infants develop in a
rich social world, having extensive interactions with many individuals while
maintaining close physical contact with the mother. Indeed, the high level of
maternal indulgence among the !Kung has been explained in terms of the supportive
social context (Konner 1977). The ongoing availability of caregiving partners was
said to support the mother and make her better able to maintain sensitive
responsiveness.

In addition to the !Kung, we now have good studies of hunter-gatherer infants
among the Efe, Aka, Hadza, Ache, and other groups (Hewlett 1991; Hewlett et al.
1998; Hill and Hurtado 1999; Morelli and Tronick 1991; Tronick et al. 1987, 1992).
These studies generally support the !Kung model of hunter-gatherer infancy (Konner
2005) with important exceptions. The Efe appeared to have much more nonmaternal
involvement in caregiving (Morelli and Tronick 1991; Tronick et al. 1987, 1992).
Observations of the Aka revealed that 55% of infants received some breastfeeding
by women other than their mothers, although only in the first few months of life
(Hewlett et al. 2000), and that fathers had an exceptionally large role (Hewlett 1991).
Although there was considerable variation in allocare among the Aka, infants
received a similar overall level of care (Meehan 2005).

In particular, the Efe, hunter-gatherers of the Central African forest, were
said to provide a stark contrast to the !Kung in caregiving. People other than
the mother accounted for about half of all social and physical contact. Many
different people cared for each infant, and most infants were sometimes nursed
by non-mothers (Tronick et al. 1987, 1992). The shift of emphasis in the
research literature to provisioning infant care by non-mothers has challenged !
Kung mother-infant closeness and maternal primacy as a paradigm for infant care
in the EEAs.

To refine our understanding of these issues, we focused in some detail on how
the !Kung, both mothers and non-mothers, care for infants in distress. In
attachment theory, caregiver responsiveness to infant distress is central in the
formation of the infant’s internal working model of self and other. In our
examination of responses to crying among the !Kung we elucidate how and by
whom caregiving is carried out in situations that are important to attachment
formation. Although data on overall responsiveness to crying in hunter-gatherers are
available, to our knowledge the question of who responds has not been studied
quantitatively in these cultures. Thus, the present reexamination of !Kung caregiving
during infant distress may provide a more nuanced account of the roles of mothers
and others in this population.

The infant distress call is a fundamental characteristic of mammals, perhaps 200
million years old (MacLean 1985; Zeifman 2001), and magnetic resonance imaging
shows that human mothers hearing infant cries activate brain circuits that evolved
with mammals (Lorberbaum et al. 2002). Crying in distress is basic to human
infancy and seems to have the general function of eliciting care (Barr 1990a;
Lummaa et al. 1998; Wolff 1969), although it may not always reflect a true need for
care (Soltis 2004). While caregiver response may be partly biological, it is also

Hum Nat (2010) 21:309–329 311311

Author's personal copy



influenced by knowledge about infants and by the context of care (Wendland-Carro
et al. 1999; Wood and Gustafson 2001).

Crying peaks in the early months, and there is cross-cultural evidence for a
“normal crying curve” that rises from birth to two months, then slowly declines to a
plateau for the rest of infancy (Baildam et al. 1995; Barr 1990a, b). Some
investigators have claimed that responsiveness to crying reduces later crying (Bell
and Ainsworth 1972), and others that it increases it (Gewirtz 1977); a more recent
experiment suggests the latter (Van IJzendoorn and Hubbard 2000), although there is
considerable evidence that greater maternal sensitivity predicts attachment security
(Bakermans-Kranenburg et al. 2003). Whatever their long-term effects, caregiver
interventions usually reduce crying in the event. Randomized controlled trials show
that skin-to-skin contact is analgesic in newborns (Gray et al. 2000) and that holding
young infants more hours per day reduces their overall level of crying (Hunziker and
Barr 1986).

Crying in !Kung infants illustrates universal human tendencies and culturally
specific variation. !Kung infants displayed the “normal crying curve” with a peak in
the first three months, and also had the same number of crying bouts as infants in a
Dutch sample, even though !Kung crying bouts were shorter and their total crying
duration was about half that of Dutch infants (Barr et al. 1991). Caregivers respond
promptly to distress in !Kung infants (Konner 1972), and the cultural difference in
crying duration could be due to differences in caregiving, including physical contact
and responsiveness.

The present study focuses in more detail on responses to crying in !Kung infants by
mothers and other caregivers. Our analysis of archival data was directed toward three
research questions. First, we examined the types of responses that weremade bymothers
and others in response to infant crying and how those may vary by infant age and length
of crying bout. Second, we compared how often mothers versus others responded to
crying. Third, to explore more thoroughly the concept of !Kung maternal sensitivity
correlating with strong social support, we carefully catalogued incidents in which the
mother was the sole responder to a crying infant.

Method

Original Procedure

The present analysis is based on systematic observations made by the second author
among the !Kung San, or Bushmen, of Botswana, during 20 months from 1969 to
1971 and 6 months in 1975, when they were still mainly hunting and gathering for a
living. The second author was a member of the Kahalari Research Group, which
began studying the !Kung in 1963 and is still ongoing (Draper 1997; Draper and
Harpending 1987; Lee 1979, 1984; Lee and Daly 1999; Lee and DeVore 1976). By
the time of this data collection, the !Kung were well used to being investigated (in
fact, they took it for granted that they were interesting). The second author was
fluent in the Bushman language, acquainted with the mothers of the infants studied,
and obtained their consent, as well informed as possible given the large cultural gap,
before observing them.
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The observation methodology had significant limitations owing to the difficult
logistics of finding and observing infants in a sparse and nomadic population
distributed over a wide geographic area; it was impossible to meet the usual
standards for infant research in urban or suburban homes. However, the
methodology was more rigorous than is common in anthropological studies of
childhood even today. We believe (as have reviewers and editors of previous
publications) that the uniqueness of the data and its likely importance
in understanding the origins of human infancy and infant care outweigh
methodological limitations. Results from this dataset have been of value even to
investigators with hypotheses far removed from the goals of the original study
(Bakeman et al. 1990, 1997; Barr et al. 1987, 1991). In our discussion we try to
address the limitations and take a cautious approach to interpreting our results.

The subjects comprised not a sample but in effect the universe of infants
living in from 6 to 10 village-camps (this number varied with nomadic movements
based on food and water availability) in an area about 10 miles long and 5 miles
wide in northwestern Botswana, adjacent to the border of what is now Namibia.
Numerous different kinds of studies were done on !Kung infants and young
children, as described in the papers cited above. The data on infants analyzed here
come from 15-min observation sessions marked in contiguous 5-s time blocks.
Whenever possible, infants were observed for six 15-min sessions, for a total of
90 min at a specific age point. Randomization was impossible under the
circumstances, but a serious effort was made to distribute the observations over
the daylight hours and throughout the year. Usually (but no more than) two of the
six 15-min sessions occurred on the same day, but the six at a given age point all
occurred within one week. Criteria for onset of observation were that the infant
was awake, not in the sling, not nursing, and within 10 feet of the mother.
Although the last criterion could be seen to bias the data in favor of mother
presence, spot observations had shown that mother and infant were rarely farther
apart while in the village-camps (Konner 1976). (During the 10–15 h per week that
mothers were outside the village-camp, gathering, infants under two were almost
invariably with them and being carried in a leather sling at the mother’s side. Our
data do not apply to this situation, but non-quantitative observations suggest that
response to crying was even more prompt, although mainly maternal.) Father
availability was not a criterion for observation onset, nor was the presence of any
other potential caregiver. The observations were recorded by hand in a shorthand
and using a code developed for a study of mother-infant interaction among ten-
month-old girls in Boston (Tulkin 1970, 1977; Tulkin and Kagan 1972), expanded
to include a larger age range, using codes developed for other studies (Leiderman
and Leiderman 1977; Leiderman, Tulkin, and Rosenfeld 1977), and then modified
for the !Kung setting.

The resulting code consisted of more than 100 infant and caregiver behaviors,
although in practice only a subset was used at any given age, and some were rare
throughout the dataset. Since the original study was motivated more by ethological
methods (Blurton Jones 1972) than by any particular psychological theory, an
attempt was made to minimize inference by using a highly atomized behavior code,
which could later be collapsed into psychologically interesting categories, as was
done for the present study (see below). An electronic beeper marked 5-s blocks
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through an earpiece, and an effort was made to preserve the order of events even
within the 5-s blocks. Thus the data comprise an interval-based record of all
behavior codes. In addition to the behavior codes, the individuals interacting with or
caring for the infant during each block were identified (Mother, Father, Sister,
Brother, Man, Woman, Boy, or Girl). Also identified was the individual who served
as the primary caregiver during the block, defined as the person who appeared to
have responsibility for the infant (e.g., the person the infant was being held by or
was sitting on or beside). All observations were done by the second author, who
had previously established the method’s reliability with Steven Tulkin, the
originator of the method, in Boston, admittedly but unavoidably a different
setting. Reliabilities (agreements/[agreements+disagreements] in all coded
variables) ranged from 0.85 to 0.92.

Subjects

The original dataset had 67 observations of 45 infants, 22 males and 23 females,
ranging in age from 1 to 99 weeks (M=38.4). Because of the logistic considerations
described above, not all infants could be observed more than once. For the purposes
of the present study this original corpus of observations was reduced to include only
complete sets of observations. A complete set is defined as including all 6 15-min
(90 min total) observation sessions of one infant at an age point. This resulted in the
elimination of one age point’s observation for each of 8 infants (5 males, 3 females)
ranging in age from 2 to 88 weeks (M=19.5). Because of the present study’s focus
on caregivers’ responses to infant distress, the dataset was further reduced to include
only those complete sets of observations in which an infant was found to cry at least
once during the 90 min, eliminating another 20 observation sets of 18 infants
(7 males, 11 females) ranging in age from 2 to 86 weeks (M=37.1). Note that 20 of
59 90-min observation sets contained no record of infant crying. The ratio of criers
to non-criers among the infants was consistent across age, but boys were more likely
to be represented among the criers than were girls, constituting 62% of the final
sample.

The present analysis is based on the remaining 39 observation sets of 29
infants (18 males, 11 females) ranging in age from 1 to 99 weeks (M=42.8), for a
total of 58.5 h of observations. In this reduced dataset 20 infants were observed
once, 8 were observed twice, and 1 was observed three times (Table 1). The
inclusion of observations of individuals at more than one age point does raise a
question about the assumption of independence. However, given the special
importance and relative rarity of hunter-gatherer infancy data and the reduced
number of infants observed to cry even once, we believe that this decision is
justified. Results will be interpreted with the limits on independence taken into
account.

The observations are divided into age groups: Group 1 (1–12 weeks, M=7;
9 observations), Group 2 (13–24 weeks, M=19; 6 observations), Group 3 (25–
54 weeks, M=45; 10 observations), and Group 4 (55–99 weeks. M=75; 14
observations). Only three infants are represented more than once (twice each) in
the same age group.
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Present Procedure

The original, atomized behavior codes were reanalyzed to address the research
questions of the present study. In the first step of reanalysis of the reduced data
archive described above, the original data record was marked for each code
indicating a cry. Crying was defined in the original data collection as rhythmic,
ongoing, whining vocalization associated with cry face. In contrast to Barr et al.
(1991), only crying, not fretting or fussing (non-rhythmic, transient), was included in
the present analyses because of our interest in response to this type of infant distress.
Cry bout length was defined using contiguous 5-s intervals during which crying was
noted. Thus, if crying was observed for only one 5-s interval, the cry bout was 5 s in

Table 1 Full observation sets for each infant by age group

Infant # Gender Age Group 1 Age Group 2 Age Group 3 Age Group 4

1 male 1 1

2 male 2

3 male 1

4 male 1

5 female 1 1

6 female 1 1

7 male 2

8 female 1

9 male 1

10 male 1 1

11 male 1

12 male 1

13 male 2 1

14 female 1 1

15 male 1

16 female 1 1

17 female 1

18 male 1

19 male 1

20 male 1

21 male 1

22 female 1

23 male 1

24 male 1

25 male 1

26 female 1

27 female 1

28 female 1

29 female 1
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length; if for three 5-s intervals successively, the cry bout was considered 15 s in
length. A bout of any length (in multiples of 5 s) represents the duration of crying
bounded by intervals without crying,

In the second step of reanalysis of the data archive, all of the behaviors that were
directed toward the infant by the mother and by any others present (e.g., fathers,
siblings, children, and other adults) were marked if they occurred during a cry bout
or during the 15 s following the cry bout. These behaviors were tabulated by
responder and summed for each observation set. No judgment was required in either
step in the present procedure and thus no reliability measures were made. In both
steps, behaviors from the original dataset were marked, organized, and summed
according to the criteria described above.

All of the behaviors noted in the data archive as directed toward the infant during
or following a cry bout were organized here into four major categories (Comforting,
Distracting, Nursing, Controlling) constructed post hoc for the present analysis. We
defined Comforting as stimulation by sound or touch that appears designed to soothe
excitation. Original behavior codes such as Sing or Rock were included in this
category. “Distracting” is stimulation via the introduction of a new focus of attention
that appears designed to redirect excitation. Behavior codes such as Give Food and
Entertain were included in this category. Nursing was defined as feeding the infant at
the breast, and Controlling was defined as verbal or nonverbal commands that
appear designed to restrict infant behavior. The behaviors observed in response to
crying and the organizing categories to which they are assigned are outlined in
Table 2.

Results

The results presented below include a description of the amount of infant crying (in
seconds) observed in the four age groups and a comparison between age groups. We
also describe and compare crying by age groups in terms of the length of crying
bouts. We then review the frequency and rate of types of responses to crying and
follow that with an analysis of which persons responded to the infant’s distress.
Finally we explore the situations in which the mother was the only responder to
crying.

Infant Crying

Because of differences from previously published databases in the definitions,
subject groupings, and observations discarded, !Kung infant crying is described in
two ways in this analysis. First, the mean number of seconds of crying per 90 min of
observation was calculated for each of the four age groups and compared via a one-
way ANOVA. Results indicate a shallow U-shaped function with respect to age,
F3,38=3.02, p=0.000, h

2=0.59. (Note that this curve covers a period much longer
than that in Barr’s “normal crying curve”; the period of interest in relation to that
phenomenon is largely subsumed in our Age Group 1.) Post-hoc tests (Tukey’s
HSD) indicated that infants in Age Group 1 were observed to cry significantly more
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than infants in Age Group 3 (p=0.029). These findings are illustrated in Fig. 1.
Second, crying was studied with bouts as the units of analysis, classified by length.
A short bout was defined as ≤10 s, a medium bout as 15–25 s, and a long bout
as ≥30 s. For the entire sample of observations used here (all ages combined), in
90 min of observation, short bouts (M=3.44, SD=3.70) were more than 3 times
more frequent than medium bouts (M=0.90, SD=0.97) and more than 12 times more
frequent than long bouts (M=0.26, SD=0.55). A MANOVAwas calculated to reveal
any differences among the age groups in the number of short, medium, and
long bouts. Differences were observed for the frequency of long bouts only, F3,38=
8.38, p=0.000, h2=0.42. Post-hoc examination (Tukey’s HSD) revealed the
youngest infants (Age Group 1) had more long bouts of crying than the infants in
Age Group 2 (p=0.017), Age Group 3 (p=0.000), and Age Group 4 (p=0.001).
These results are illustrated in Fig. 2.

This description of infant crying is slightly different from previous published
accounts based on this dataset (e.g., Barr et al. 1991) because only crying (and not
crying and fretting) was examined here. However, the picture of infant crying among
the !Kung presented here is comparable to earlier analyses of the dataset in terms of
the low overall amount of crying (at its peak in Age Group 1, one minute of crying

Table 2 Behaviors by mothers and others directed to crying infants

Category Operational Definition Original Code

I. Comforting Stimulation via sound or touch that
appears designed to soothe excitation

A. Oral Vocalize

Sing

Chant

Imitate Vocally

B. Tactile Rock

Adjust

Nurture

Nuzzle

Touch

Stimulation

II. Distracting Stimulation via the introduction of a new
focus of attention that appears designed
to redirect excitation

Give food

Give object

Entertain

Encourage

III. Nursing Feeding the infant at the breast Insert nipple

IV. Controlling Verbal or nonverbal commands that appear
designed to restrict infant behavior

Direct

Verbally prohibit

Physically prohibit

Verbally punish
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per hour of observation) and the predominance of short bouts. Unlike in previous
analyses, we went on to determine (a) the nature of the responses made to crying and
(b) the identity of the person or people responding.

Responses to Crying

One way to understand caregiver responsiveness is to examine the frequency of
different types of responses to crying over the 90 min of observation. Looking
across the age groups and all responders, Comforting responses occur most frequently
(M=10.67, SD=12.10) and are five times as likely as Distracting (M=2.08, SD=2.96)
or Nursing (M=2.05, SD=4.20). Controlling responses are rare (M=0.41, SD=0.82).
The mean number of total responses to crying over the 90 min is 10.05 (SD=13.74).
When the total number of responses is divided by the total seconds of crying, the
mean is 0.33 (SD=0.21), or a rate of 1 response for every 3 s of crying.

Fig. 1 Mean seconds of crying
by infants over 90 min of
observation

Fig. 2 Frequency of crying
bouts of different lengths over
90 min of observation
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A second approach is to calculate the general rate of response (any response to
crying by anyone available) by making the crying bout the unit of analysis. This
provides a close examination of timely responses, although at the cost of over-
representing in the summary statistic caregivers of infants who cried more at the time
of observation. A total of 177 cry bouts were observed in the present study. Of these,
22 (12%) resolved without a response; these were short bouts (M=8.63 s, SD=5.16)
produced by 10 males (ranging in age from 11 to 76 weeks, M=40.5) and 5 females
(ranging in age from 48 to 99 weeks, M=78.6). Each of the remaining 155 bouts
prompted at least one response from someone in the infant’s environment; this
indicates a bout-by-bout response level of 88%. These bouts were somewhat longer
(M=12.32, SD=18.53). The entire sample of infants, described above, contributed to
these 155 bouts.

To investigate differences among the four age groups on response frequency, a
MANOVA on the frequency of responses in the four categories defined above
(Comforting, Distracting, Nursing, Controlling) revealed significant age group
differences in Comforting, F3,38=4.26, p=0.011, h2=0.27, and in Nursing,
F3,38=3.86, p=0.017, h

2=0.25. Tukey HSD tests indicated that significantly more
Comforting responses are provided to crying infants in Age Group 1 than in Age
Group 3 (p=0.036) and Age Group 4 (p=0.009). As already noted, infants in Age
Group 1 have longer cry bouts than all others, and this difference in Comforting
frequency may be a function of that phenomenon. There are also significantly more
Nursing responses for Age Group 2 than for Age Group 4 (p=0.049). These findings
are illustrated in Fig. 3. Over the age ranges examined, the degree to which
responders use Comforting and Nursing as responses to crying decreases over time,
while Distracting and Controlling responses are used more consistently over time.

The Social Context of Responsiveness

The responses to crying made by the mother and by all others (considered together)
in the infant’s environment were compared. Using a doubly multivariate repeated
measures model, Comforting, Distracting, Nursing, and Controlling responses by
mother versus all others were compared generally and across the age groups for the
90-min observation sets. There were significant within-subjects effects of Caregiver

Fig. 3 Frequency of response
types over 90 min of
observation
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(Mother vs. Others) for Comforting (F1,35=6.47, p=0.016, h
2=0.16) and Nursing

(F1,35=16.74, p=0.000, h
2=0.32). These main effects were clarified by interaction

effects of Caregiver × Age Group for both Comforting (F3,35=3.17, p=0.036,
h2=0.21) and Nursing (F3,35=3.86, p=0.017, h2=0.25). With regard to the
Caregiver × Age Group interaction effect on Comforting, inspection of the means
makes it clear that mothers produce more comforting responses than all others
combined (M=7.05, SD=10.56 and M=3.61, SD=4.18, respectively). The
MANOVA results reported above indicate that these Comforting responses occur
more often with Age Group 1 infants than with infants in Age Groups 3 or 4. The
Caregiver × Age Group interaction effect on Nursing represents more Nursing
responses by mother at the youngest ages. The mother was the only person ever
observed to nurse an infant, and the MANOVA analyses reported above indicate that
Nursing is used as a response to crying significantly more often with Age Group 2
than with Age Group 4 (Fig. 4). According to this analysis there was no difference
between mother and all others in Distracting and Controlling responses to crying
across infancy.

We also compared mothers and others using the cry bout as the unit of analysis.
This examination was done separately for short, medium, and long bouts. Figure 5
illustrates the findings. For short bouts, the mother was the only responder to 47% of
the bouts, one or more caregivers excluding the mother responded to 28% of the
bouts, and the mother plus one or more other caregivers responded together to 11%.
For the remaining 14% no response was observed. The pattern was similar for the
medium bouts. However, there were no long crying bouts to which the mother did
not respond. Half of the long bouts received a response from mother alone; the other
half received a response from both mother and one or more other caregivers.
Looking across all bouts combined, mothers alone responded to 46% of bouts (bout
length of M=10.73 s, SD=9.85), others without mother to 28% (M=8.98 s,
SD=6.45), and mother with others to 14% (M=24.58 s, SD=41.02). No response
was given to 12% (M=8.64 s, SD=5.16).

Fig. 4 Frequency of Comforting
responses by mother versus all
others (and compared with
mother Nursing) over 90 min
of observation
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Nonmaternal responders to infant crying were mostly adult women, sisters, and
other girls (producing 67% of all responses by others) and fathers (producing 17%).
Brothers and other boys (7%) and men and unidentified other adults (9%) were less
frequently observed to respond.

As expected from previous analyses, these results reveal a general rate of
responsiveness that, whether measured in frequency per second of crying or in
percentage of bouts receiving responses, indicates sensitive and timely provision of
care. However, they also show that caregivers other than the mother respond to the
crying without the mother for 28% of the bouts, and that they join the mother in
providing care for 14%. Although the mother provides significantly more
Comforting and Nursing responses than all others combined, she is the exclusive
responder to a crying baby less than half (46%) of the time.

Context of Mother as Solo Responder

Of the 39 observations included in the present dataset there were eight (20.5%) in
which the mother was the only person to respond to crying. There were six (15%) in
which only caregivers other than the mother responded to crying, and 24 (61.5%) in
which both the mother and another responded. Only one observation (3% of total
observations) included crying by an infant and no response. (This infant was a male
65 weeks of age who was observed to cry for 15 s at the end of the observation
session. It is possible that someone responded to him shortly thereafter. This was the
only time he was observed to cry during the 90-min observation period.)

To look further into the social context and support of mothers caring for !Kung
infants, a close examination of those observations during which the mother was the
only responder may be helpful. Of the eight observations in which a mother was the

Fig. 5 Percentage of short,
medium and long bouts
receiving no response, or
responded to by either mothers
only, others only, or both
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solo responder, in only one was the mother recorded as being the only person present
with the infant. This mother-infant dyad was alone for only two of the six 15-min
sessions; during the other four sessions, others were present with the mother, but the
baby did not cry. In the other seven observations in which a mother was a solo
responder, the data record indicates that she was never alone with a crying baby. In
fact, in six of the seven observations, persons other than the mother are coded as the
infant’s primary caregiver at times during the 90-min observation. Thus, of 58.5 h of
observation of infants who cried at least once, there were only two 15-min periods in
which a mother was completely alone with her baby. Table 3 presents these data.

Discussion

The results of the present analysis of this dataset (previously studied with different
definitions and subject grouping) confirm that !Kung babies cry, at most, for about
one minute per hour, mainly in bouts of 10 s or less. Of 59 90-min observation sets
considered, 20 had no crying at all. Roughly 6% of crying bouts observed were 30 s
or longer; roughly 20%, of medium length; and the remaining, short. Long bouts
were almost all in the first half-year, primarily the first quarter.

The overall response by the !Kung caregiving environment is consistent and
prompt. Eighty-eight percent of all cry bouts receive a response, and almost all the
others resolve within 10 s. Responses to crying occur at the rate of one response for
every 3 s of crying, and the most typical response is oral or tactile comforting. Thus,
the caregiving environment of !Kung infants is sensitive and indulgent.

Our analysis goes substantially beyond previously published results on the !Kung
(and, to our knowledge, other hunter-gatherer groups) in being the first to separate
responses to crying, measuring the participation by mother and others in the practice
of responsive infant care, and analyzing how they respond. !Kung mothers provide
significantly more frequent comforting responses than do all the others in the infant’s
environment combined. Furthermore, mothers are the only ones observed to nurse

Table 3 Non-mothers active in observations in which only the mother responded to crying

Infant age in weeks Infant gender Primary caregiver at
the time of crying

Other active caregivers

5 Female Mother Father, Sistera, Girla,Woman 1a,Woman 2a

6 Male Mother Sister, Brother, Womanb

16 Female Mother none

20 Male Mother Boy, Sister 1, Sister 2

38 Female Mother Fathera, Fatherb,Sistera

41 Male Mother Womana

48 Female Girl 2, Sister 1 Mothera, Girl 1

76 Male Mother Brothera, Sistera, Fathera

a served as primary caregiver at some time during the observation
b served as secondary caregiver at some time during the observation
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infants, and nursing is used to respond to infant distress, especially at the younger
ages. Finally, the mother always responds to long crying bouts (≥30 s), and for half
of these she is the sole responder.

However, and equally important, the !Kung mother is almost never alone with a
crying baby. On her own, she accounts for only about half of the bout-based
responsiveness rate: 46% of bouts are responded to by mother alone, while 88% of
the total receive some response. Thus, for nearly half the bouts, other caregivers
either are the sole responders or join the mother in responding. Even when others do
not respond to the cry bout, they are nearly always present and offering some type of
care to the baby, sometimes as the primary attendant, at some point during a typical
90-min observation set.

These data reveal at least two important findings. First, the mother is by far the
most frequent individual responder to crying. This can be interpreted to confirm that
the mother is the central and primary care provider to an infant in distress. Second,
and equally important, the high rate of sensitive and indulgent care also appears to
be a community project, since others in the infant’s environment make major
contributions to the degree, timeliness, and consistency of the response. These
findings are consistent with recent theorizing about the importance for human
societies of nonmaternal support for infant and child care (allocare) and of
cooperative breeding.

However, this should not be taken to suggest that allocare in any and all forms is
“natural,” reflecting the original human condition. The nonmaternal caregivers under
study here always knew the mother well and usually were kin of the baby. Therefore,
these findings do not have direct bearing on controversies over contemporary
childcare arrangements, except to suggest that exclusive maternal care was probably
not part of the original human condition and that sensitive maternal care may be
dependent on the availability of allocare.

These data also contribute to a growing literature on the social context of infant
crying in Western and other cultural contexts (Axia and Bonichini 1998; Barr et al.
1991; Bond et al. 2001; Gray et al. 2000; K. Lee 2000; McGlaughlin and Grayson
2001). This ancient, fundamental, and universal infant behavior reflects varying
degrees of distress in infants, so responses contributing to the resolution of that
distress should be very salient for the infant, whether in terms of the promptness of
the response, its specific nature, or the people who perform it. There are many other
ways of looking at infant care and infant social experience, but normal crying and
responses to crying appear to deserve more attention than we have given them so far.
There is much that we do not know. We can say, for example, that caregiver
sensitivity is associated with later secure attachment (Bakermans-Kranenburg et al.
2003), but we have little idea whether or how much responsiveness to crying may
contribute to sensitivity, which includes a number of other variables, nor do we
understand how nonmaternal responsiveness may contribute to later attachment to
the mother or other caregivers.

The present study of !Kung response to crying used several approaches to
analyzing responsiveness that are productive and that go beyond previous
publications. First, it was useful to categorize responses as Comforting, Distracting,
and Controlling, with Nursing as a separate single variable. This revealed interesting
age by category interactions, such as the greater amount of comforting in the first

Hum Nat (2010) 21:309–329 323323

Author's personal copy



few months. Second, different insights come from using both time in seconds and
crying bouts as units in separate analyses. Third, responsiveness should be
considered separately for different categories of individuals, and particular attention
should be paid to overlapping responses, when more than one caregiver intervenes in
a given crying bout. Finally, in line with recent thinking in evolutionary
anthropology, the findings suggest a need for more attention to caregivers other
than the mother in both Western and other cultures, and to the possibility of
simultaneous, mutually supportive responding. We tend to think of multiple
caregiving in Western middle-class culture in terms of childcare that relieves
mothers who are alone with their infants much of the time. But in many non-Western
cultures the mother-infant dyad is usually embedded in a context of shared
caregiving.

In hunter-gatherers other than the !Kung, responsiveness to crying is also very
high (Fouts et al. 2004; Lozoff and Brittenham 1979), and at least two direct
comparisons between hunter-gatherers and neighboring farmers show that the
farmers are markedly less responsive. Aka infants at 3–4 mos cried or fussed
significantly less than infants of neighboring Ngandu farmers (percentage of
time, less than half; frequency, slightly more than half), and the absence of any
response to fussing or crying (by any caregiver) was three times as common
among the farmers (Hewlett et al. 1998, 2000). A Euro-American sample fell
between the foragers and farmers on these measures. Similarly, when Bofi foragers
and farmers were compared on measures of infant distress, the farmers’ infants
were found to have more “excessive and unusual crying” (Fouts et al. 2004). Other
careful studies of infants among agricultural peoples find levels of crying higher
and response to crying lower than is generally reported for hunter-gatherers
(reviewed in Hewlett et al. 2000).

Despite early reports (Bell and Ainsworth 1972), it is not easy to show that
responsiveness to crying decreases later crying (St James-Roberts et al. 1998), and
the reverse may be the case (Etzel and Gewirtz 1967; Van IJzendoorn and Hubbard
2000). However, the !Kung do show both low crying levels and high responsiveness
levels. While this was not an experimental study, it is difficult to see how a simple
reinforcement model of crying could be valid for this culture given the very high
level of response to crying during the first 12 weeks and the low level of crying
thereafter.

More directly, perhaps, our findings also address the controversy over the
central role of the mother in hunter-gatherer infancy, a question raised in part by
differences between the !Kung and the Efe. The !Kung have always been
described as having extremely indulgent infant care, with a very central role for
the mother but with support from others. This new analysis of one important
caregiving behavior, response to infant crying, supports all three of these claims
about the !Kung—indulgent care, maternal centrality, and multiple caregiving.
All three are robust effects that are not likely to be very sensitive to the potential
methodological limitations of these data.

It is interesting to revisit the Efe data in the light of this new analysis of !Kung
caregiving. Since there is concern about maternal primacy in infant attachment, it
seems useful to distinguish between collective nonmaternal care (performed by
several caregivers for one infant), which is high in the !Kung but even higher in the
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Efe, and care for one infant by any single individual other than the mother. Among
the Efe, as among the !Kung, the mother is the overwhelmingly important individual
caregiver, and she has no individual rivals for the infant’s attachment propensity.
This is most true at 8 months, an important age for attachment formation (see
Konner 2005 for discussion). This does not of course mean that the infant cannot
form other attachments; all normal infants can and do (Howes 1999). However, these
data support the concept of maternal primacy—the extent to which the mother’s
contact with and care for the infant predominate over those of any other individual
caregiver (Konner 2005). By this definition, maternal primacy applies to the Efe as
well as the !Kung. It also clearly applies to the Aka, despite their exceptionally high
level of paternal care (Hewlett 1989).

However, Efe and !Kung differ markedly in collective or aggregate nonmaternal
care. Even if Efe infants do not spend a great deal of time with any individual other
than the mother, they have more exposure to allocare overall, especially in the
mother’s absence, than the !Kung do, and they have more experience with maternal
separation. A slightly different issue is the density of social contact these infants
experience: “Efe infants and toddlers are almost never alone in the sense of being out
of sight or hearing of other people” (Tronick et al. 1992:574). This is also true of the
!Kung, although the Efe exceed them in the amount of allocare (Konner 2005).

An important point arising from the present analysis is that very high levels of
maternal contact and responsiveness need not exclude others. In fact, the reverse
appears to be true for the !Kung, among whom very high levels of nonmaternal care
cooccur with maternal care. It is likely that the presence of actual or potential
nonmaternal caregivers, or even of social companions for the mother, helps to make
the exceptional responsiveness of !Kung mothers possible, as suggested more than
three decades ago (Konner 1976).

Our understanding of hunter-gatherer infancy and childhood has become broader
and more nuanced in recent years (Hewlett and Lamb 2005). The Efe studies
contribute greatly to our picture of hunter-gatherer infant care (Ivey 2000; Tronick et
al. 1992) and markedly broaden our perspective on what infancy may have been like
during part of our evolution. This is also true of recent studies of the Aka, who have
exceptionally close fathers (Hewlett 1991; Hewlett et al. 1998) and other important
alloparents (Meehan 2005); the Ache, who hardly ever set their infants or toddlers
down on the dangerous forest floor (Hill and Hurtado 1996; Kaplan and Dove 1987);
the Bofi, who have indulgent mothers and serious weaning conflict (Fouts and Lamb
2005); and the Hadza, who have somewhat less indulgent mothers and wean by age
two (Blurton Jones 1990, 1993).

Thus we now know that Bowlby’s reference to infancy in the human environment
of evolutionary adaptedness (Bowlby 1970–1980) is in a sense misleading; there
was no one EEA, but rather a spectrum of EEAs. Thus far, for all these cultures, and
in many others described in the anthropological literature (Konner 1981; Lozoff and
Brittenham 1978), maternal primacy is a valid description of caregiving in infancy,
but it always exists in a dense social context (Konner 2005). Nonmaternal care varies
in hunter-gatherers, but it is almost always prominent, even among the !Kung. It may
not take a village to soothe a crying baby, but it often involves more than a mother
alone, a fact that is taking on growing importance in our understanding of human
evolution.

Hum Nat (2010) 21:309–329 325325

Author's personal copy



References

Axia, G., & Bonichini, S. (1998). Regulation of emotion after acute pain from 3 to 18 months: a
longitudinal study. Early Development & Parenting, 7(4), 203–210.

Baildam, E. M., Hillier, V. F., Ward, B. S., Bannister, R. P., Bamford, F. N., & Moore, W. M. O. (1995).
Duration and pattern of crying in the first year of life. Developmental Medicine and Child Neurology,
37, 345–353.

Bakeman, R., Adamson, L., Barr, R. G., & Konner, M. (1990). The social context of object exploration.
Child Development, 61, 794–809.

Bakeman, R., Adamson, L. B., Konner, M., & Barr, R. G. (1997). Sequential analyses of !Kung infant
communication: Inducing and recruiting. In E. Amsel & K. A. Renninger (Eds.), Change and
development: Issues of theory, method, and application (pp. 173–192). Mahwah: Lawrence Erlbaum
Associates.

Bakermans-Kranenburg, M. J., Van IJzendoorn, M. H., & Juffer, F. (2003). Less is more: meta-analyses of
sensitivity and attachment interventions in early childhood. Psychological Bulletin, 129(2), 195–215.

Barr, R. G. (1990a). The early crying paradox: a modest proposal. Human Nature, 1(4), 355–389.
Barr, R. G. (1990b). The normal crying curve: what do we know? Developmental Medicine and Child

Neurology, 32, 368–374.
Barr, R. G., Bakeman, R., Konner, M., & Adamson, L. (1987). Crying in !Kung infants: distress signals in

a responsive context. American Journal of Diseases of Childhood, 141, 386.
Barr, R. G., Konner, M., Bakeman, R., & Adamson, L. (1991). Crying in !Kung San infants: a test of the

cultural specificity hypothesis. Developmental Medicine and Child Neurology, 33, 601–610.
Barry, H. I., & Paxson, L. (1971). Infancy and early childhood: cross-cultural codes 2. Ethnology, 10,

466–508.
Bell, S. M., & Ainsworth, M. D. S. (1972). Infant crying and maternal responsiveness. Child

Development, 43, 1171–1190.
Bereczkei, T., & Dunbar, R. (2002). Helping-at-the-nest and sex-biased parental investment in a

Hungarian Gypsy population. Current Anthropology, 43(5), 804–809.
Blurton Jones, N. G. (1972). Ethological studies of child behaviour. Cambridge: Cambridge University

Press.
Blurton Jones, N. G. (1990). The costs of children and the adaptive scheduling of births: Towards a

sociobiological perspective of demography. In A. E. Rasa, C. Vogel, & E. Voland (Eds.), The
sociobiology of sexual and reproductive strategies. London: Chapman & Hall.

Blurton Jones, N. G. (1993). The lives of hunter-gatherer children: Effects of parental behavior and
parental reproductive strategy. In M. E. Pereira & L. A. Fairbanks (Eds.), Juvenile primates: Life
history, development, and behavior (pp. 309–326). New York: Oxford.

Bond, M. J., Prager, M. A., Tiggemann, M., & Tao, B. (2001). Infant crying, maternal wellbeing and
perceptions of caregiving. Journal of Applied Health Behaviour, 3(1), 3–9.

Bowlby, J. (1970–1980). Attachment and loss, 3 vols. New York: Basic Books.
Draper, P. (1997). Institutional, evolutionary, and demographic contexts of gender roles: a case study of

!Kung Bushmen. In M. E. Morbeck, A. Galloway, & A. L. Zihlman (Eds.), The evolving female: A
life history perspective (pp. 220–232). Princeton: Princeton University Press.

Draper, P., & Harpending, H. (1987). Parent investment and the child’s environment. In J. B. Lancaster, J.
Altmann, A. S. Rossi, & L. R. Sherrod (Eds.), Parenting across the life span: Biosocial dimensions
(pp. 207–236). New York: Aldine de Gruyter.

Emlen, S. T. (1995). An evolutionary theory of the family. Proceedings of the National Academy of
Sciences of the United States of America, 92(18), 8092–8099.

Etzel, B. C., & Gewirtz, J. L. (1967). Experimental modification of caretaker-maintained high-rate operant
crying in a 6- and a 20-week-old infant (Infans tyrannotearus): extinction of crying with
reinforcement of eye contact and smiling. Journal of Experimental Child Psychology, 5(3), 303–317.

Fouts, H. N., & Lamb, M. E. (2005). Weanling emotional patterns among the Bofi foragers of Central
Africa: The role of maternal availability and sensitivity. In B. S. Hewlett & M. E. Lamb (Eds.),
Hunter-gatherer childhoods: Evolutionary, developmmental & cultural perspectives (pp. 309–321).
New Brunswick: AldineTransaction Publishers.

Fouts, H. N., Lamb, M. E., & Hewlett, B. S. (2004). Infant crying in hunter-gatherer cultures. Behavioral
and Brain Sciences, 27(4), 462–463.

Gewirtz, J. L. (1977). Does maternal responding imply reduced infant crying? A critique of the 1972 Bell
and Ainsworth report. Child Development, 48, 1200–1207.

326 Hum Nat (2010) 21:309–329

Author's personal copy



Gray, L., Watt, L., & Blass, E. M. (2000). Skin-to-skin contact is analgesic in healthy newborns.
Pediatrics, 105(1), e14.

Hawkes, K. (2003). Grandmothers and the evolution of human longevity. American Journal of Human
Biology, 15(3), 380–400.

Hewlett, B. S. (1989). Multiple caretaking among African Pygmies. American Anthropologist, 91(1),
186–191.

Hewlett, B. S. (1991). Intimate fathers: the nature and context of Aka Pygmy paternal infant care. Ann
Arbor: University of Michigan Press.

Hewlett, B. S., & Lamb, M. E. (Eds.). (2005). Hunter-gatherer childhoods: Evolutionary, developmmental
& cultural perspectives. New Brunswick: Aldine Transaction Publishers.

Hewlett, B. S., Lamb, M. E., Shannon, D., Leyendecker, B., & Schölmerich, A. (1998). Culture and early
infancy among central African foragers and farmers. Developmental Psychology, 34(4), 653–661.

Hewlett, B. S., Lamb, M. E., Leyendecker, B., & Schölmerich, A. (2000). Internal working models, trust,
and sharing among foragers. Current Anthropology, 41(2), 287–297.

Hill, K., & Hurtado, A. M. (1996). Ache life history: The ecology and demography of a foraging people.
New York: Aldine de Gruyter.

Hill, K., & Hurtado, A. M. (1999). The Aché of Paraguay. In R. B. Lee & R. Daly (Eds.), The Cambridge
encyclopedia of hunters and gatherers (pp. 92–96). Cambridge: Cambridge University Press.

Howes, C. (1999). Attachment relationships in the context of multiple caregivers. In J. S. P. R. Cassidy
(Ed.), Handbook of attachment: Theory, research, and clinical applications (pp. 671–687). New York:
Guilford Press.

Hrdy, S. B. (2005). Comes the child before man: How cooperative breeding and prolonged postweaning
dependence shaped human potential. In B. S. Hewlett & M. E. Lamb (Eds.), Hunter-gatherer
childhoods: Evolutionary, developmental and cultural perspectives (pp. 65–91). New Brunswick:
AldineTransaction.

Hrdy, S. B. (2009). Mothers and others: The evolutionary origins of mutual understanding. Cambridge:
Harvard University Press.

Hunziker, U. A., & Barr, R. G. (1986). Increased carrying reduces infant crying: a randomized controlled
trial. Pediatrics, 77, 641–648.

Ivey, P. K. (2000). Cooperative reproduction in Ituri Forest hunter-gatherers: who cares for Efe infants?
Current Anthropology, 41(5), 856–866.

Kagan, J. (1977). The uses of cross-cultural research in early development. In T. H. Leiderman, S. R.
Tulkin, & A. Rosenfeld (Eds.), Culture and infancy. New York: Academic.

Kaplan, H., & Dove, H. (1987). Infant development among the Ache of Eastern Paraguay. Developmental
Psychology, 23(2), 190–198.

Kaplan, H., Hill, K., Lancaster, J., & Hurtado, A. M. (2000). A theory of human life history evolution:
diet, intelligence, and longevity. Evolutionary Anthropology, 9(4), 156–185.

Konner, M. J. (1972). Aspects of the developmental ethology of a foraging people. In N. G. Blurton
Jones (Ed.), Ethological studies of child behavior (pp. 285–304). Cambridge: Cambridge
University Press.

Konner, M. J. (1976). Maternal care, infant behavior and development among the !Kung. In R. B. Lee & I.
DeVore (Eds.), Kalahari hunter-gatherers. Cambridge: Harvard University Press.

Konner, M. J. (1977). Infancy among the Kalahari Desert San. In P. H. Leiderman, S. R. Tulkin, & A.
Rosenfeld (Eds.), Culture and infancy (pp. 287–328). New York: Academic.

Konner, M. J. (1981). Evolution of human behavior development. In R. H. Munroe, R. L. Munroe, & B.
B. Whiting (Eds.), Handbook of cross-cultural human development (pp. 3–51). New York: Garland
STPM Press.

Konner, M. J. (2005). Hunter-gatherer infancy and childhood: the !Kung and others. In B. S. Hewlett &
M. E. Lamb (Eds.), Hunter-gatherer childhoods: Evolutionary, developmmental & cultural
perspectives (pp. 19–64). New Brunswick: AldineTransaction.

Konner, M. J., & Worthman, C. (1980). Nursing frequency, gonadal function, and birth spacing among
!Kung hunter-gatherers. Science, 207, 788–791.

Kramer, K. L. (2005). Children’s help and the pace of reproduction: cooperative breeding in humans.
Evolutionary Anthropology, 14(6), 224–237.

Lee, R. B. (1979). The !Kung San. Men, women and work in a foraging society. Cambridge: Cambridge
University Press.

Lee, R. B. (1984). The Dobe !Kung. New York: Holt, Rinehart and Winston.
Lee, K. (2000). Crying and behavior pattern in breast- and formula-fed infants. Early Human

Development, 58(2), 133–140.

Hum Nat (2010) 21:309–329 327327

Author's personal copy



Lee, R. B., & Daly, R. (Eds.). (1999). The Cambridge encyclopedia of hunters and gatherers. Cambridge:
Cambridge University Press.

Lee, R. B., & DeVore, I. (Eds.). (1976). Kalahari hunter-gatherers: Studies of the !Kung San and their
neighbors. Cambridge: Harvard University Press.

Leiderman, P. H., & Leiderman, G. F. (1977). Economic change and infant care in an East African
agricultural community. In P. H. Leiderman, S. R. Tulkin, & A. Rosenfeld (Eds.), Culture and infancy.
New York: Academic.

Leiderman, P. H., Tulkin, S. R., & Rosenfeld, A. (Eds.). (1977). Culture and infancy. New York:
Academic.

LeVine, R. A. (1997). Mother-infant interaction in cross-cultural perspective. In N. L. Segal, G. E.
Weisfeld, & C. C. Weisfeld (Eds.), Uniting psychology and biology: integrative perspectives on
human development (pp. 339–354). Washington DC: American Psychological Association.

Lorberbaum, J. P., Newman, J. D., Horwitz, A. R., Dubno, J. R., Lydiard, R. B., Hamner, M. B., et al.
(2002). A potential role for thalamocingulate circuitry in human maternal behavior. Biological
Psychiatry, 51(6), 431–445.

Lozoff, B., & Brittenham, G. (1978). Infant care: Cache or carry. Meeting of the Society for Pediatric
Research. New York: Society for Pediatric Research.

Lozoff, B., & Brittenham, G. (1979). Infant care: cache or carry. Journal of Pediatrics, 95(3), 478–
483.

Lummaa, V., Vuorisalo, T., Barr, R. G., & Lehtonen, L. (1998). Why cry? Adaptive significance of
intensive crying in human infants. Evolution & Human Behavior, 19(3), 193–202.

MacLean, P. D. (1985). Brain evolution relating to family, play, and the separation call. Archives of
General Psychiatry, 42, 405–417.

McGlaughlin, A., & Grayson, A. (2001). Crying in the first year of infancy: patterns and prevalence.
Journal of Reproductive & Infant Psychology, 19(1), 47–59.

Meehan, C. L. (2005). The effects of residential locality on parental and alloparental investment among the
Aka foragers of the Central African Republic. Human Nature, 16(1), 58–80.

Monroe, R. H., Monroe, R. L., & Whiting, B. B. (Eds.). (1981). Handbook of cross-cultural development.
New York: Garland Press.

Morelli, G. A., & Tronick, E. Z. (1991). Efe multiple caretaking and attachment. In J. L. Gewirtz & W. M.
Kurtines (Eds.), Intersections with attachment (pp. 41–51). Hillsdale: L. Erlbaum Associates.

Robson, S. L., & Wood, B. (2008). Hominin life history: reconstruction and evolution. Journal of
Anatomy, 212(4), 394–425.

Rogoff, B. (1997). Evaluating development in the process of participation: Theory, methods, and practice
building on each other. In E. Amsel & K. A. Renninger (Eds.), Change and development: issues of
theory, method, and application (pp. 265–285). Mahwah: Lawrence Erlbaum Associates.

Rogoff, B., & Morelli, G. (1989). Perspectives on children’s development from cultural psychology. The
American Psychologist, 44, 343–348.

Sear, R., Mace, R., & McGregor, I. A. (2000). Maternal grandmothers improve nutritional status and
survival of children in rural Gambia. Proceedings Biological Sciences/The Royal Society, 267(1453),
1641–1647.

Scelza, B. A. (2009). The grandmaternal niche: critical caretaking among Martu Aborigines. American
Journal of Human Biology, 21, 448–454.

Soltis, J. (2004). The signal functions of early infant crying. Behavioral and Brain Sciences, 27(4), 443–
490.

St James-Roberts, I., Conroy, S., & Wilsher, K. (1998). Links between maternal care and persistent infant
crying in the early months. Child: Care, Health and Development, 24(5), 353–376.

Tronick, E. Z., Morelli, G. A., & Winn, S. (1987). Multiple caretaking of Efe (Pygmy) infants. American
Anthropologist, 89, 96–106.

Tronick, E. Z., Morelli, G. A., & Ivey, P. K. (1992). The Efe forager infant and toddler’s pattern of social
relationships: multiple and simultaneous. Developmental Psychology, 28(4), 568–577.

Tulkin, S. R. (1970). Mother-infant interaction in the first year of life: An inquiry into the influences of
social class. Ph.D. dissertation, Department of Psychology, Harvard University.

Tulkin, S. R. (1977). Social class differences in maternal and infant behavior. In P. H. Leiderman, S. R.
Tulkin, & A. Rosenfeld (Eds.), Culture and infancy. New York: Academic.

Tulkin, S. R., & Kagan, J. (1972). Mother-child interaction in the first year of life. Child Development, 43,
31–41.

328 Hum Nat (2010) 21:309–329

Author's personal copy



Turke, P. W. (1988). Helpers at the nest: Childcare networks on Ifaluk. In L. Betzig, M. B. Mulder, & P.
Turke (Eds.), Human reproductive behaviour: A Darwinian perspective (pp. 173–188). Cambridge:
Cambridge University Press.

Van IJzendoorn, M. H., & Hubbard, F. O. A. (2000). Are infant crying and maternal responsiveness during
the first year related to infant-mother attachment at 15 months? Attachment & Human Development, 2
(3), 371–391.

Van IJzendoorn, M. H., & Sagi, A. (1999). Cross-cultural patterns of attachment: Universal and contextual
dimensions. In J. S. P. R. Cassidy (Ed.), Handbook of attachment: Theory, research, and clinical
applications (pp. 713–734). New York: Guilford Press.

Wendland-Carro, J., Piccinini, C. A., & Millar, W. S. (1999). The role of an early intervention on
enhancing the quality of mother-infant interaction. Child Development, 70(3), 713–721.

Whiting, B. B., & Whiting, J. W. M. (1975). Children of six cultures: A psychocultural analysis.
Cambridge: Harvard University Press.

Wolff, P. H. (1969). The natural history of crying and other vocalizations in early infancy. In B. M. Foss
(Ed.), Determinants of infant behavior IV: Proceedings of the Tavistock Seminar on mother-infant
interaction (pp. 81–109). London: Methuen.

Wood, R. M., & Gustafson, G. E. (2001). Infant crying and adults’ anticipated caregiving responses:
acoustic and contextual influences. Child Development, 72(5), 1287–1300.

Zeifman, D. M. (2001). An ethological analysis of human infant crying: answering Tinbergen’s four
questions. Developmental Psychobiology, 39(4), 265–285.

Ann Cale Kruger Ph.D. is on the faculty in Educational Psychology at Georgia State University in
Atlanta, Georgia. Her research interests include the connections among discourse, relationship, and
intellect in the process of enculturation. She is the principal investigator of a four-year project funded by
the U.S. Department of Education to investigate the effects of classroom drama on communication and
adjustment in low-income language minority Kindergarten students.

Melvin Konner M.D., Ph.D., is Samuel Candler Dobbs Professor in the Department of Anthropology and
the Program in Neuroscience and Behavioral Biology at Emory University. He did fieldwork on infancy
among the !Kung for two years in the 1970s. He is the author of nine books, including The Tangled Wing:
Biological Constraints on the Human Spirit (Freeman/Holt, 2002 rev. ed.), and The Evolution of
Childhood: Relationships, Emotion, Mind (Harvard University Press, 2010).

Hum Nat (2010) 21:309–329 329329

Author's personal copy


	Who Responds to Crying?
	Abstract
	Method
	Original Procedure

	Subjects
	Present Procedure

	Results
	Infant Crying
	Responses to Crying
	The Social Context of Responsiveness
	Context of Mother as Solo Responder

	Discussion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200037000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003000200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


