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Social Nesting: Bonding during Pregnancy 

 The transition to motherhood can be an extremely costly and vulnerable time for women. 

During pregnancy, there are many different and sometimes disconcerting physical and 

psychological changes a woman must endure. Hormone levels begin to shift and stress levels run 

high during the gestational period as the woman prepares her life and surrounding environment 

for the arrival of her infant. Those changes are all the more cumbersome because there is much 

for an expectant mother to do. She must prepare for the transition to motherhood by gathering 

the resources necessary to ensure that her child is healthy and safe. Such preparatory practices 

are often referred to as nesting behavior (Anderson & Rutherford, 2013).  

 Nesting behaviors have been observed across a wide range of species and have been designed 

through evolution to serve particular functions (Anderson & Rutherford, 2013). One function of 

nesting behaviors is to provide a safe environment for vulnerable newborns that are especially 

susceptible to predation, infanticide, and harm from the elements; although such threats may not 

be as salient in contemporary society, they posed extreme challenges for most of human history. 

 Although the physical “nest” an expectant woman prepares has been studied, research has not 

yet carefully investigated the social nest (i.e., the social bonds) a woman forms during pregnancy 

in preparation for the arrival of her newborn. The current study investigates the circumstances 

under which expectant mothers work to create a social nest for their offspring.  

The Physiological and Psychological Stresses of Pregnancy 

 Many of the changes that occur during a woman’s pregnancy affect her physiology. One of 

the most obvious physical changes experienced by expectant females is weight gain during 

pregnancy. A woman with an average body mass index gains 25 to 35 pounds during pregnancy 

(Stencel, 2009). Across species that undergo internal fertilization, weight gained during 
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pregnancy can lead to a major decrease in a female’s mobility and thus can put the expectant 

mother at relatively high risk for predation (Shine, 2003). As pregnancy progresses, women 

begin to feel more lethargic, experience increased physical discomfort, and report a decrease in 

overall body wellness (Anderson & Rutherford, 2013). One example of this physical discomfort 

is back pain. The back pain that many women experience during pregnancy can further 

negatively affect their mobility and activity level. For instance, women suffering from lower 

back pain often have issues with sleep and the ability to perform daily activities (Wang, Dezinno, 

Maranets, Berman, Caldwell-Andrews, & Kain, 2004). 

 Despite the difficulty pregnant women experience when it comes to mobility, they must work 

to ensure they are providing for their child-to-be. To accommodate the growing fetus’s energy 

needs, pregnant women must consume more calories than their non-pregnant counterparts. That 

increased caloric consumption continues after the women gives birth because the mothers need 

the additional energy for milk production (Butte & King, 2005).  

 Weight gain and increased caloric demands are not the only survival-influencing changes that 

pregnant females experience. Another physiological change during pregnancy is the suppression 

of a woman’s immune system so that her immune system will not attack the developing fetus. 

That immune system suppression is caused by increasing levels of progesterone throughout 

pregnancy. Indeed, in high risk pregnancies, progesterone has been administered to pregnant 

women beginning in the second trimester to reduce the likelihood of preterm birth (Cetingoz, 

Cam, Sakalli, Karateke, Celik, & Sancak, 2011). Although helpful in reducing the likelihood a 

woman’s body will reject her developing fetus, the progesterone-activated immune suppression 

is costly for a pregnant woman because it causes her to become more susceptible to autoimmune 

and infectious diseases (Robinson & Klein, 2012).  
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Pregnancy is not only a physically demanding and stressful time for women, but a 

psychologically demanding and stressful time for women, as well. Women experience 

pregnancy-specific stress in the first and third trimester that is unrelated to potential gestational 

stress caused by a complicated pregnancy. Because women experience numerous hassles 

throughout the later stages of pregnancy, their state level anxiety is the highest during the third 

trimester (Da Costa, Larouche, Dritsa, & Brender, 1999). Indeed, pregnant women’s levels of 

cortisol (a hormone associated with the stress response) increase throughout pregnancy such that 

they are at their highest during the third trimester of pregnancy. Furthermore, because cortisol 

levels are indicative of underlying stress, women who experience stressful life events or 

complications late in pregnancy experience exceptionally elevated levels of cortisol (Obel, 

Hedegaard, Henriksen, Secher, Olsen, & Levine, 2005).  

Mother Anxiety and Child Outcomes 

The psychological stress expectant mothers experience can cause excessive anxiety that 

can, in turn, have a negative effect on their offspring. Mothers who have stressful life events 

during pregnancy tend to have infants who are particularly fearful. Indeed, there is a negative 

correlation between stressful life events and infant fearfulness. That fearfulness might be an 

adaptive response by the infant to prepare itself for a potentially tumultuous environment 

(Bergman, Sarkar, O’Connor, Modi, & Glover, 2007).  

In addition to potential fearfulness responses in infants, infants who had anxious mothers 

also demonstrate developmental delays in cognitive functioning compared to infants who did not 

have anxious mothers. Infants whose mothers were anxious during pregnancy are not as attentive 

and reactive toward stimuli. They demonstrate a decreased ability to attend to both visual and 

auditory stimuli and a decreased overall alertness (Brouwers, van Baarm, & Pop, 2001).  
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Differences between the children of non-anxious mothers and anxious mothers are not only 

manifested in infanthood, but continue into toddlerhood.  Toddlers who had anxious mothers 

typically are three months delayed in cognitive development compared to toddlers who did not 

have anxious mothers (Brouwers et al., 2001).  

Managing Pregnancy-Related Anxiety 

To mitigate the negative health and mood effects of stress, some humans (and other 

primates) seek social support. Indeed, social support acts as a moderator for anxiety and stress by 

helping to increase the stress-afflicted individual’s health and mood (Bolger & Eckenrode, 

1991). Moreover, increased levels of support have been shown to decrease cortisol during stress 

exposure (Heinrichs, Baumgartner, Kirschbaum, & Ehlert, 2003).  

Yet, women do not seek support from other people indiscriminately. During pregnancy, 

women are selective about the people with whom they choose to spend time. In particular, they 

show a preference for kin and close friends and tend to avoid new people and new places 

(Anderson & Rutherford, 2013). Similar withdrawal behavior has been found in non-human 

primates, such as the Japanese Macaque. As parturition nears, Japanese Macaques tend to 

withdraw from members of their group (Bardi, Shimizu, Fujita, Borgognini-Tarli, & Huffman, 

2000).  

Many species display alloparental behavior post-pregnancy during which younger, less 

experienced animals assist in the care of infants. Alloparental behaviors offer a functional benefit 

to helpers by giving them valuable experience so that they are successful parents. Prairie voles 

who displayed alloparental behavior had more successful reproductive success and behavior 

(Stone, Mathieu, Griffin, & Bales, 2010). Primates, such as marmosets and tamarins, show 
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similar alloparental benefits. Both primates benefit from helping to care for younger siblings 

(Tardif, Richter, & Carson, 1984). 

One critical hormone underlying the social support-seeking is progesterone (Wirth & 

Schultheiss, 2006). Although the primary functional role of progesterone in pregnancy is to keep 

the mother’s immune system from rejecting the fetus, it may also work to increase social 

support-seeking. An increase in stress leads to an increase in progesterone (Wirth & Schultheiss, 

2006), which is positively associated with increased feelings of affiliation and the desire for 

closeness. Indeed, progesterone increases during social bonding (Brown et al., 2009) and when 

the feeling of affiliation is aroused experimentally (Wirth & Schultheiss, 2006; Schultheiss, 

Wirth, & Stanton, 2004). The opposite is true as well: as affiliation desire lowers, the release of 

progesterone is reduced (Wirth & Schultheiss, 2006).  The relationship between stress and 

progesterone thus appears to cause an individual to seek social support, which would explain 

why progesterone is related to both stress and affiliation (Wirth & Schultheiss, 2006).    

The Social Nesting Hypothesis 

I predict that the physiological and psychological stress associated with pregnancy might 

cause pregnant women to seek social support as a means to reduce that burden. As such, the 

current research investigates the relationship between pregnancy and the seeking of social bonds. 

Because nulliparous expectant mothers are likely not as skilled at infant caregiving as are 

primiparous and multiparous mothers and because nulliparous women have greater uncertainty 

with regard to what to expect from giving birth and raising their infant, I hypothesize that 

nulliparous expectant mothers, in particular, will bring kin and close others closer as they 

approach parturition, especially if they are anticipating complications with giving birth or with 

raising their infant. Thus, I predict that among nulliparous women, there will be an interaction 
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between gestation weeks and presence of pregnancy complications such that expectant mothers 

with a problematic pregnancy will be particularly inclined to draw others close as they approach 

parturition. For nulliparous women without complications with their complications, I do not have 

any strong predictions. Although inexperience could cause them to bring others closer even in 

the absence of complications, research in nonhuman primates (e.g. Japanese macaques; Bardi et 

al., 2000) suggests that expectant mothers sometimes withdraw socially immediately prior to 

parturition. 

In contrast to nulliparous women, because women who have already had one or more 

children have experience with giving birth and caring for infants, I do not predict that they will 

be especially inclined to draw close others closer as they reach parturition. In fact, it is possible 

that experienced mothers will withdraw from close others as their due date approaches, 

particularly if they are not experiencing complications with their pregnancy. Moreover, with 

experience to know that many forecasted pregnancy complications (e.g., the infant being in 

breech position) often are resolved with the help of a physician or midwife, primi- and 

multiparous women may not be particularly inclined to draw others closer to them as they 

approach their due date. 

Method 

Participants. Thirty pregnant women (16 nulliparous) participated in exchange for $40 

(Mage = 29.36 years, range = 20-38 years; Mgestation = 22.15 weeks, range = 10-39 weeks). 19 

women had complications during their pregnancy. 

Design and Procedure. In order to ensure that participants felt comfortable, each 

participant was met by experimenters in the location of their choice, which included: 1) an on-

campus laboratory, 2) their home, or 3) a public place (such as a coffee shop). Participants were 
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told that the study was investigating the effects of hormones on social behavior and that they 

would be asked to complete a survey about their social relationships and personal history. 

For the purpose of the current study, participants answered questions about their 

pregnancy, including how far along they were in their pregnancy (in weeks) and whether or not 

they had experienced any complications with their pregnancy. Participants were asked to 

describe any abnormalities or complications they were experiencing as part of their pregnancy, 

and those responses were later coded by one experimenter for the presence or absence of 

problems. Participants also indicated how many biological and non-biological children they had 

had so that I could determine which women did and did not have experience with pregnancy and 

caring for a newborn.  

After completing the initial study measures, participants indicated the current state of 

their relationship with close friends and family (excluding the partner) compared to before they 

were pregnant on a -3 to 3 Likert scale (-3 = much more distant, 3 = much closer). Lastly, 

participants completed tiredness items from Anderson and Rutherford’s (2013) nesting scale. 

Specifically, five items assessed participants’ level of physical exhaustion. Items included: “I 

have experienced a burst of energy this week” (reverse scored), “I have experienced a burst of 

energy in the past 24 hours (reverse scored), “I enjoy working out and engaging in all of the 

physical activities I enjoyed before I become pregnant” (reverse scored), “I find that I am 

constantly tired at this time,” and “Right now, I find it difficult to stand for extended periods of 

time” (1 = strongly disagree, 7 = strongly agree)(α = .66 M = 4.61, SD = 1.57). Once participants 

completed the questionnaires, they were thanked for their participation and debriefed. 

Results 
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 Preliminary Analyses. Preliminary analyses revealed a main effect of reported 

exhaustion on social nesting behavior. Women who experienced greater exhaustion were 

significantly more likely to withdraw from close others, ß=-.58, p=.01, sr=-.42. Women without 

children (nulliparous women) versus those with them (primi- and multiparous women) were 

more inclined to draw others close, ß=.69, p=.004, sr=.50. Women experiencing complications 

with their pregnancy (compared to those without complications) were also more inclined to draw 

close others even closer, ß=.85, p=.01, sr=.44. There was no main effect of gestation weeks on 

expectant mothers’ tendency to bring others close, ß=.04, p=.84, sr=.03. 

Primary Analytic Strategy. Multiple regression was used to evaluate effects of gestation 

length and pregnancy complications on the closeness of participants’ relationships. Whether or 

not participants had experienced complications was included in the model, in addition to their 

gestation length and the centered interaction between complications and gestation length. These 

variables, as well as the participants’ level of exhaustion, were all included in the model 

simultaneously. This regression model was used to test for interactive effects of gestation and 

complications for both nulliparous and primi- or multiparous women. 

 Relationship Closeness among Nulliparous Women. My primary prediction was that 

pregnant women who did not have experience (i.e., who had not had a child before) would draw 

close others closer if they were experiencing complications with their pregnancy. Complications 

with pregnancy may indicate that a developing child could need special assistance upon birth—a 

possibility that could be particularly worrisome for expectant mothers without any mothering 

experience. More experienced mothers may know that many pregnancy and birthing 

complications (e.g. need for caesarian section) often are resolved under the care of a physician.  
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 In line with my predictions, we observed an interaction between gestation weeks and 

pregnancy complications, ß=.71, p=.02, semipartial r (sr)=.58. Among nulliparous women with 

pregnancy complications, approaching parturition might have led them to draw kin and close 

friends (marginally significantly) closer, ß=1.15, p=.07, sr=.42. In contrast, nulliparous women 

without pregnancy complications reported becoming (marginally significantly) more distant 

from close others as they neared parturition, ß=-.70, p=.08, sr=-.41. 

 Relationship Closeness among Primi- and Multiparous Women. Compared to 

nulliparous women, experienced mothers have more practice with labor and infant caregiving, 

and may be less troubled by knowledge that there are some complications with their pregnancy. 

Thus, I predicted that primi- and multiparous women without a complicated pregnancy would 

socially withdraw as they approached parturition, perhaps so that they could conserve energy and 

prepare their home environment for the arrival of their newborn. Although a complicated 

pregnancy could cause mothers to draw others close as their due date approaches, the social 

nesting effect could also be attenuated by the fact that primi- and multiparous mothers have 

experience with giving birth and provisioning for an infant. 

 In line with my predictions for experienced mothers, I observed a significant interaction 

between gestation length and whether or not the mother was experiencing complications with her 

pregnancy, ß=1.08, p=.05, sr=.50. For primi- and multiparous expectant mothers not 

experiencing complications with their pregnancy, gestation length (nearing parturition) was 

associated with a significant tendency to withdraw from close others, ß=-1.81, p=.05, sr=-.49. 

When those experienced mothers did have a complicated pregnancy, however, they were not 

particularly inclined to draw others close or to withdraw from them, ß=.22, p=.41, sr=.19. 

General Discussion 
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 Pregnancy is a costly and vulnerable time for women during which they must prepare for 

the transition to motherhood. For example, cortisol levels increase during the third trimester as 

women move closer to parturition and stress levels increase (Da Costa et al, 1999), and this is the 

case particularly for women who experience stressful events or complications late in pregnancy 

experience (Obel et al, 2005). The psychological stress that pregnant women experience can 

have a negative effect on the infant. Anxious mothers tend to have children who are more fearful 

and show delays in cognitive functioning (Bergman et al., 2007; Brouwers et al, 2001). To 

manage the stress levels that could potentially affect the infant, some people seek social support, 

which has been shown to reduce anxiety, stress and cortisol levels (Bolger & Eckenrode, 1991; 

Heinrichs et al, 2003). 

The current research suggests that the physiological and psychological stress that 

increases across pregnancy would influence pregnant women’s propensity to seek social support. 

Results of the present research demonstrate that inexperienced (i.e. nulliparous) expectant 

mothers reported being closer to close friends and family than they were before becoming 

pregnant. Moreover, this effect was primarily observed when those inexperienced expectant 

mothers had complications with their pregnancy. Results are thus consistent with the idea that, 

among new mothers, complications with pregnancy might be particularly worrisome, leading 

them to be especially inclined to surround themselves with a support system. Drawing a group of 

experienced individuals around them could put expectant mothers at ease, lessening the stress 

associated with a complicated birth by assuring them that they and their infant have “nest” of 

social support.   

In contrast, even among nulliparous women, the absence of pregnancy-related 

complications might have caused them to become more distant from close others as they reached 
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parturition. This is consistent with previous research indicating that some nonhuman primates 

socially withdraw as they move closer to parturition (Bardi et al., 2000). Such social distancing 

may be an unintended consequence of mothers allocating more of their time to preparing their 

physical nest for the infant. In humans, environmental nesting behaviors, such as extreme 

cleaning and home renovations, have been shown in humans during pregnancy (Anderson & 

Rutherford, 2013). Thus, women without a particular need for a social support network (i.e. 

those without complications) could be preparing to protect their vulnerable infant from potential 

environmental risks, as well as risk non-parental human contact could promote.  

 Among women who had experience with birth and infant caregiving, having 

complications with their pregnancy did not cause them to withdraw socially or bring people 

closer. Because those women have already undergone childbirth, they might have had more 

experience with birth complications and were more aware of the fact that many complications 

are resolved with the help of a physician or midwife. This means that, compared to the 

nulliparous women, they might not need experienced individuals around them to put them at 

ease.  

 There are some limitations to this research project. First, because I was limited to thirty 

participants, I were relatively underpowered for the purposes of detecting interactions. For the 

same reason, the effect sizes I found in my sample may not be representative of the effect sizes at 

the population-level. A greater number of participants should be collected in the future to more 

accurately assess the significance of the interactions that have been discussed, and to determine 

the size of those effects. Second, the data from this study relied exclusively on self-report. This 

could have influenced the findings because, for example, some women could have had difficulty 

remembering the people with whom they had recently interacted.  
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 Future studies should build on current research to support the results observed in this 

small sample. A control group of normally cycling women of similar age and socio-economic 

status could complete a similar survey and provide hormone samples to compare social 

behaviors and hormone levels of a non-pregnant sample. Additionally, future studies could 

assess progesterone levels to examine increases in progesterone during pregnancy in relation to 

increased social bonding. Progesterone is a hormone that increases during pregnancy and is 

involved in keeping the mother’s immune system from rejecting the fetus. Progesterone is also 

related to both stress and affiliation. Indeed, an increase in stress levels tends to elicit increases in 

progesterone. Progesterone increases during social bonding might cause an individual to seek 

social support (Wirth & Schultheiss, 2006). Furthermore, further research should investigate the 

role of the father in social nesting behavior. The father might be able to better identify the people 

that the mother is gathering closer as parturition nears. Moreover, research would benefit from 

assessing the extent to which the father might encourage or discourage social nesting. Indeed, the 

current research provides several interesting avenues for future research.  
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