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Abstract

:

There is a paucity of research exploring how relationships with household pets may impact maternal mental health. We are unaware of any study to date that has examined associations between individuals’ relationships with their pets and psychological adjustment in the perinatal period. Using a biobehavioral lens, this paper provides a narrative overview of the literature on perinatal mental health and human–animal interaction (HAI). We focus on the role of social relationships, stress, and stress reduction in relation to perinatal mental health; the role of HAI in perceptions of social support, stressors, and stress reduction; and gaps in empirical knowledge concerning the role of HAI in perinatal mental health. Finally, we integrate contemporary biobehavioral models of perinatal mental health and HAI (i.e., Comprehensive Model of Mental Health during the Perinatal Period and the HAI–HPA Transactional Model) to propose a new conceptual framework that depicts ways in which HAI during the perinatal period may influence maternal and child health and wellbeing. To our knowledge, this is the first paper to consider the role of HAI in biobehavioral responses and mental health during the perinatal period. We conclude with recommendations for future research and improved perinatal care.
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1. Introduction


Empirical studies on the role of human–animal interaction (HAI) in human health and development emerged in the 1980s; since that time, the field of HAI has garnered increased attention and immense growth [1]. HAI refers to reciprocal interactions between a person and a non-human animal [2,3,4]. Research in this area often focuses on the benefits of the human–animal bond, which is defined as the, “mutually beneficial and dynamic relationship between people and other animals that is influenced by behaviors that are essential to the health and wellbeing of both” [5] (p. 1675). HAI is also considered to be a relational theory that describes human–animal dynamics that satisfy needs in each for companionship, emotional support, nurturing, and love [6,7,8]. It is important to note, however, that a majority of HAI science has focused exclusively on benefits to humans with few studies looking at the benefits to non-human animals. In addition, the literature is dominated by studies on human interactions with dogs and cats.



A prominent area of empirical focus within this field has been the impact of HAI on child development, due in part to the role social support, in general, plays in the promotion of positive child outcomes. The mechanisms through which household companion animals influence children’s physical and socioemotional health has become an increasingly popular topic within social and behavioral research. Indeed, nearly a decade has passed since the National Institutes of Health (i.e., National Institute of Child Health and Human Development) identified the implications of HAI in childhood as an important line of inquiry for developmental scientists [2,9]. Several studies suggest that HAI can have a positive impact on individual and social factors that influence child development. In particular, there is evidence that pet ownership and bonds with pets are associated with better emotional regulation and improved executive functioning, positive self-image, self-esteem, self-efficacy, and lower rates of loneliness in childhood and/or adolescence (e.g., [10,11,12,13]; see, for reviews [3,4]).



Some research, on the other hand, indicates that there are no differences between children who grow up with pets, and those who do not, and/or no association between HAI and measures of child development and adjustment (e.g., [14,15]). In addition, there is some evidence that aspects of HAI (e.g., bonds, attachment) are associated with increased feelings of loneliness, lower levels of human social support [16,17], and greater symptoms of psychopathology among youth [18] and emerging adults [19,20]. Despite inconsistencies across studies, there is increasing evidence that assessing children’s experiences with companion animals has important implications for understanding risk and resilience in child health and development [4]. What is not clear, however, is whether and to what extent HAI may indirectly influence child health and development via influences on caregivers’ health and wellbeing.



Interactions with companion animals can provide social support, companionship, and stress-buffering effects for adults; these effects have been documented in parenting samples [21,22,23,24,25,26]. However, living with companion animals is also associated with a host of unique stressors, and the risks and benefits of HAI may vary as a function of an individual’s social context and resources [27,28,29,30,31]. The broader literature on child development has long recognized the importance of caregiver mental health, especially maternal mental health during the perinatal period (i.e., the period spanning from the start of pregnancy to the first year following childbirth), in promoting the healthy development of children [32,33,34,35,36]. Yet, despite widespread evidence of links between perinatal mental health and children’s cognitive, behavioral, and psychomotor development, we are unaware of any studies examining how interactions with household companion animals may pose benefits and risks to maternal mental health during the perinatal period.



Perinatal mood and anxiety disorders (PMADs) are common complications of pregnancy [37]. Moreover, PMADs are a notable public health concern due to their deleterious short- and long-term impacts on maternal, child, and family outcomes [35,37,38]. It is estimated that the cost of not treating perinatal mental health problems among U.S. women exceeds USD 14 billion for all births when following the mother–child dyad for five years after birth [39]. Thus, understanding the potential effects of HAI on perinatal mental health has important implications for understanding how pets impact human health and development across generations.



Overview of Current Paper


Using a biobehavioral lens, this paper provides a narrative overview of the literature on perinatal mental health and HAI with the goal of setting a research agenda that will expand knowledge of the role of HAI in human health and development during the perinatal period. We focus on the role of social relationships, stress, and stress reduction in relation to maternal mental health during the perinatal period; the role of HAI in perceptions of social support, stressors, and stress reduction; and gaps in empirical knowledge concerning the role of HAI in perinatal mental health. Finally, we propose and outline a new conceptual framework that visually depicts ways in which HAI during the perinatal period may influence maternal and child health and wellbeing. We acknowledge that the biobehavioral-HAI linkages reviewed in this paper may also be implicated in physical health outcomes; however, given the high prevalence of PMADs, we consider the role of HAI on biobehavioral responses specific to mental health to inform future research and practice within the context of the perinatal period.





2. Perinatal Mental Health


We begin by emphasizing that pregnancy experiences occur among many gender identities and expressions. In this paper, we use the terms “maternal” and “women” for simplicity and readability, and with consideration of the fact that a majority of studies in this area have focused on the perinatal experiences of cisgender women. PMADs have gained increasing recognition among clinicians and researchers due to their prevalence and significant morbidity during the perinatal period [40,41]. It is estimated that PMADs affect close to 20% of pregnant and postpartum women in the U.S., with rates increasing over the past decade [42], and more recently due to the impacts of chronic stress and social isolation associated with the COVID-19 pandemic [43,44]. Nationally representative data suggest that this rise in PMAD prevalence is likely a combination of genuinely increasing rates as well as enhanced awareness and screening in clinical and research settings [42].



Multiple studies link stress and PMAD development [45,46]. Stress is defined as the state of psychological or physiological imbalance that arises from situational demands that exceed the coping abilities of an individual [47,48,49,50]; stressors refer to emotionally or mentally disruptive conditions that alter homeostasis and lead to the release of regulatory hormones to return the body to homeostasis [51,52]. Several contextual factors put women at risk for increased levels of pregnancy-related stress and concomitant impacts on mental health. For example, age, minority stress associated with belonging to a marginalized racial/ethnic minority group [53,54,55,56], relationship status, economic insecurity and related factors such as housing instability and unemployment [57,58,59], work responsibilities, other caregiving responsibilities (e.g., children), and whether the pregnancy is planned or not, are well-documented factors that contribute to stress surrounding this major life event [60]. Other factors that relate to perinatal stress include, but are not limited to, social isolation and/or poor social support [61,62,63] and inter-partner conflict and violence [64,65,66].



Women with a life history of mental health challenges and prior exposure to adverse life events are at particular risk for poor psychological health during pregnancy [67,68,69]. Moreover, the intersectionality of social, economic, and educational disadvantage can be a critical risk factor for PMADs [70,71,72]. Women who are low-income are less likely to receive formal mental health treatment [73] and studies suggest that racialized women of color may be hesitant to seek treatment due to concerns regarding the stigma associated with mental health conditions [74,75]. In addition, recent findings suggest that there are short- and long-term health outcomes for the child who experiences the combined effects of the hardship of disadvantage and exposure to maternal depression [36].



The Role of Psychoneuroimmunological Biomarkers in Maternal/Child Health


It has been recommended that researchers include psychoneuroimmunological (PNI) biomarkers (e.g., salivary cortisol levels, pro-inflammatory cytokines, oxytocin) to objectively assess and identify factors that increase or buffer risk of poor maternal/child health and to identify the mechanisms through which disadvantage, and the associated stressors, impact perinatal health [76]. The hypothalamic–pituitary–adrenal (HPA) axis, which includes the hypothalamus, pituitary gland, and adrenal glands, plays a key role in the biological response to stress [38]. In response to environmental (e.g., exposure to violence, poverty) and psychological (e.g., worry, anxiety) stressors, the HPA axis is responsible for activating the release of cortisol into the bloodstream which, in turn, signals for the release of necessary resources (e.g., glucose) to produce the “fight, flight, or freeze’’ response [38,77,78]. This process is generally adaptive and beneficial in response to typical acute exposures to stressors; however, prolonged exposure to stressors can result in dysregulated HPA axis activity, including both increased and/or blunted cortisol production. In some, but not all individuals, chronic stress or intense trauma may result in reductions in basal cortisol, alterations in typical diurnal cortisol patterns, and diminished or higher cortisol reactivity, which are consistent with exaggerated or unresponsive stress system responses and may manifest behaviorally in the form of shutting down (e.g., dissociation) [79,80,81,82]. Notably, for women in the perinatal period, these responses are associated with increased risk for more severe PMAD symptoms. For example, high cortisol in the early postpartum period has been linked with transient negative mood states (e.g., “baby blues”), whereas sustained low cortisol levels have been linked with chronic postpartum depression [83].



In addition to alterations in cortisol levels, exposure to chronic and/or overwhelming acute stressors have been associated with the dysregulation of oxytocin during the perinatal period [83,84,85]. Specifically, psychological stress has been implicated in disruptions in oxytocin pre- and post-partum [86], which has implications for maternal/infant attachment bonds [87,88,89] and breastfeeding success [84,90]. Indeed, disruptions to oxytocin during the transition to parenthood as a result of difficulties bonding or breastfeeding can compromise PNI functioning and increase risk of PMAD symptoms. For example, Cox et al. [84] found that, among breastfeeding women, those who reported clinically significant postpartum depression symptoms had lower oxytocin levels and higher cortisol levels during breastfeeding in comparison to asymptomatic women. Furthermore, dysregulation of the HPA axis response following a stress-induction task was positively associated with oxytocin levels among symptomatic women.



Research also links physical and psychological stressors in the perinatal period with inflammatory markers, which manifest via increased levels of pro-inflammatory cytokines. In fact, extant research documenting the bidirectional relationship between stress and immune system responses suggests that stressors (e.g., adverse childhood experiences) increase pro-inflammatory cytokines, which may, subsequently, contribute to mental health risk [80,85,91]. Indeed, it is argued that inflammation explains why various psychosocial and physical risk factors increase the risk for depression during the perinatal period. Specifically, both risk for depression and pro-inflammatory cytokines increase significantly during the last trimester of pregnancy and, therefore, women are particularly susceptible to the impacts of pro-inflammatory cytokines in the perinatal period. Studies examining psychological factors that contribute to cytokines in the perinatal period are lacking [92]. However, growing evidence indicates that pro-inflammatory cytokines are linked prenatally to anxiety and depressive symptoms [93,94], with a noted increase in the third trimester related to innate immune responses, as well as with changes in pro-inflammatory cytokines over the duration of the perinatal period [95].



Mother–Child Dyad


In addition to the direct effects on mothers, it is also important to consider the potential far-reaching effects of maternal stress and PMAD symptoms for the developing child and the mother–child relationship. The prenatal and early postnatal periods are recognized to be critical points in child development, related to stress physiology and long-term health and wellbeing [96]. Some research shows that intrauterine environments (i.e., fetal programming) characterized by high stress have consequences on children partly due to neuroregulatory and inflammatory mechanisms [97,98]. Due to the dyadic nature of the perinatal period, the intrauterine environment may be experienced as the very first early life stressor of the developing neonate. For example, maternal depression impacts the fetal environment in ways that may contribute to adverse birth outcomes (e.g., low birth weight), altered development and executive functioning [99], and poor physical and mental health across the lifespan [100]. Studies suggest that children of mothers with depression during the pregnancy have higher circulating cortisol [101] with associated alterations in the oxytocin receptor (OXTR) function [102,103]. Given what is known about maternal depression and OXTR function with regard to mother–child attachment and the ability of the child to adapt to psychologically stressful situations [104,105,106], these findings warrant close attention to interventions that can minimize maternal stress and depression during pregnancy and, thus, enhance outcomes for the child.






3. Social Relationships, the Stress Response, and Perinatal Mental Health


One method of facilitating an adaptive stress response is to modify how stressors are perceived [38]. For example, decreasing the level of perceived stress can prevent activation of the HPA axis altogether, whereas increasing the level of perceived ability to cope with stress can aid in regulating the stress-response following HPA axis activation [107,108]. The level of perceived socio-emotional support influences these processes, such that higher levels of perceived support aid in buffering an individual’s response to stress [109,110,111]. It is well established that a sense of social connectedness and social group membership can be highly protective against perinatal depression, stress, and other psychological symptoms [63,112,113]. For example, in a 2017 study of close to 400 perinatal women in the U.S., new mothers who had a higher number of social connections during the perinatal period experienced lower rates of depressive symptoms [114]. Importantly, a lack of perceived social support and social connectedness can not only contribute to the development of depressive symptoms but can also be an outcome of such symptoms, essentially trapping individuals in a vicious cycle [115].



There is no “one-size-fits-all” coping strategy that is known to work for all individuals experiencing stress; however, research efforts are needed that focus on developing interventions aimed to enhance a sense of coping in the face of stressful situations and thus decrease risk of the development of PMADs. Relationships with household pets may serve as a possible support to help alter perceptions of stress and assist with healthy psychological and physiological coping under conditions of stress during the perinatal period. Given the extant literature on the protective role of social relationships with other humans, in the next section we consider how social relationships with non-human animals, specifically household companion animals (e.g., pet dogs, cats), may serve as a protective social relationship during the perinatal period. We also identify the mechanisms through which HAI may influence perinatal mental health via stress reduction.



Potential Benefits of HAI during the Perinatal Period


Similar to the effects of social relationships with other humans, people may experience an enhanced sense of emotional safety in the presence of their companion animals [116]. Approximately 60% of U.S. households report having at least one pet, with dogs and cats being the most prevalent [117]. A majority of people who live with pets consider them to be important social relationships and a member of their family [118]. Indeed, many individuals perceive that companion animals are more reliable sources of socioemotional support than humans; this is particularly true among marginalized populations impacted by adverse social relationships and environments [119,120,121,122]. To this end, there is some evidence that pet ownership and other aspects of HAI (attachment to pets, positive engagement with pets, emotional comfort derived from pets) may help to mitigate the deleterious impacts of adverse experiences and stress on psychological wellbeing (i.e., anxiety and mood disorder symptoms; [29,120,123,124,125]). For example, prior studies provide evidence that: HAI may function as a protective factor that buffers the relation between intimate partner violence exposure and internalizing symptoms in children [123]; emerging adults seek out HAI as a coping strategy following exposure to sexual and gender minority stressors and, in turn, HAI fosters personal hardiness following adversity [126]; HAI buffers the impact of victimization on self-esteem among LGBTQ+ emerging adults [29]; and adults who experience familial abuse and live with an animal report less psychological distress than adults experiencing abuse who do not live with pets [124]. Despite these advancements in the literature regarding the benefits of HAI in relation to mental health, the biobehavioral mechanisms that explain these relations have yet to be rigorously explored.



The potentially protective aspects of HAI may stem, in part, from their impact on an individual’s perceived social support. There is some evidence that pets can facilitate interactions with other humans [120,121,127,128], which may lead individuals to perceive a greater sense of overall social support, inclusive of human and non-human animals. Relationships and bonds with companion animals may also help to ameliorate loneliness and remedy the negative impacts of social isolation [129,130,131,132,133]. It is also important to highlight that pets provide humans with a sense of belonging, which is hypothesized to be associated with increased perceptions of social support [120,134,135,136,137]. These benefits may be further enhanced through physical contact with animals, which is often viewed as a behavioral expression of attachment bonds and social support [138,139].



Although the collective body of research has produced mixed evidence for the benefits of HAI, it is not surprising, given the potential benefits outlined above, that some studies link pet ownership and aspects of HAI (e.g., attachment, bonds, caretaking) with stress reduction [140,141,142,143], greater physical activity and overall better physical health [144,145,146,147,148,149], and higher levels of self-esteem and self-efficacy [148,150,151] at multiple stages of human development. In addition, there is some evidence that short-term HAI via animal-assisted activities and interventions may reduce the risk of, and symptoms of, specific adult mental health problems, such as anxiety [152,153] and depression [154,155]. For example, a 2007 meta-analysis by Souter and Miller [156] identified five studies that utilized animal-assisted interventions to treat depression. The results suggest that HAI is associated with decreases in depressive symptoms. Additional studies with older adults living within care facilities provide evidence that caring for an animal (in these studies, a bird) is associated with less depressive symptoms [157,158]. Similarly, Barker et al. [159] found that, among patients waiting for a psychiatric procedure, those who interacted with an animal reported significantly lower levels of fear and anxiety in comparison to patients within a control group.



Although some studies have focused on the implications of HAI for child development, minimal attention has been given to how pets may indirectly influence child health and wellbeing via influences on adult caregivers’ health and wellbeing. Moreover, few studies have examined the direct effects of HAI on mental health and related outcomes in parenting samples. However, in two intervention studies involving parents of children with autism spectrum disorder who acquired a pet dog as an intervention, parents reported significantly less stress than the control group without a pet dog [23,26]. We are aware of only one study that has examined interactions with animals among women during the perinatal period. Specifically, Lynch et al. [153] conducted a pilot study to examine the use of “pet therapy” (non-structured in-room contact with a dog) among women who were hospitalized due to high-risk pregnancies (e.g., hyperemesis, preeclampsia) and found that self-reported anxiety and depression symptoms decreased following a session with a therapy animal. Given the importance of supportive caregiving environments in the promotion of positive child development [160,161,162], improving maternal mental health via HAI may be an essential pathway to enhance maternal sensitivity and responsivity, thereby affecting later mother–child relationships and children’s developmental trajectories.



Collectively, the literature suggests that both short-term (e.g., animal-assisted interventions) and long-term (e.g., relationships and interactions with household companion animals) HAI warrant examination as a means of promoting psychological health in the perinatal period. However, the mechanisms that underlie the relationship between HAI and mental health during the perinatal period are unknown, and such an understanding would provide key targets for early intervention to promote positive outcomes across two generations—mothers and their children. In response to calls to evaluate whether/how to integrate biomarker measurements into research on family mental health (e.g., [76]), attention must be paid to biomarker work in the HAI field. Contemporary biobehavioral perspectives of HAI and related studies are reviewed below.



Biobehavioral Underpinnings of HAI


Similar to the field of perinatology, there have been calls and efforts to integrate biomarker measurement into research on HAI (e.g., [139,163,164,165]). However, the integration of biobehavioral measures in HAI science remains an underdeveloped and emerging area of the field. There is growing evidence that human–animal bonds involve important biological pathways that play critical roles in mammalian social behavior and emotion [27]. Specifically, it is hypothesized that there are alterations in the autonomic nervous and neuroendocrine systems from HAI and that oxytocin and vasopressin act as neurotransmitters and neuromodulators that underlie bonds between humans and their pets [27,116,166,167]. Indeed, research suggests many potential mechanisms through which HAI impacts humans’ emotional and physiological state wellbeing, including touching (petting), gazing at, and affiliative contact with pets [138,139,140,143,168,169]. For example, studies of adult samples link petting animals with lower heart rate and/or blood pressure [170,171,172,173]; increased immunoglobulin A, β-phenylethylamine, oxytocin, and dopamine [173,174,175]; and lower levels of cortisol (lower cortisol stress response; [173,175,176,177]).



Despite limited research testing hypotheses regarding the biobehavioral processes through which HAI is beneficial to human health and wellbeing, a few studies on short-term HAI indicate that HAI can produce changes in biological stress systems. It is largely assumed that HAI buffers stress via decreased cortisol both prior to and after activation of the stress response system, and a key component of this effect includes perceived social support provided by pets [139]. For example, a recent study found that among children who completed the Trier Social Stress Test (a laboratory-based stress induction task), those who were randomly assigned to complete the test with their dog present had lower cortisol levels following the stress test than children who had their parent present and children who had no support during the test [178]. Polheber and Matchock [179] found similar results among a sample of adults who completed the Trier Social Stress Test; adults who completed the test with a novel dog had lower cortisol levels in comparison to those who had a human friend present during the task and those who had no support during the task. These findings suggest that animals may serve as important protective factors for individuals under conditions of stress [142,143,167,173].



Prior research also links gazing at and/or petting animals with increased oxytocin and/or vasopressin concentrations in adults [143,169]. Beetz et al. [140] proposed that the release of oxytocin, as a result of close/affiliative bonds with a pet, may mediate relations between HAI and positive outcomes, such as increased social interactions [17,180,181], decreases in cortisol levels [182], and improved mental health (e.g., decreases in anxiety and depressive symptoms; [183], see for a review [156]). In addition, stress-response benefits associated with oxytocin release are hypothesized to occur as a result of HAI due to the presence of a pet decreasing perceived threat [82,184,185]. Threat appraisal stimulates the stress-response system; as previously mentioned, in the absence of adequate social support, the nervous system resorts to “fight-or-flight”, and potentially “freeze” or immobilization, which can lead to dissociation [82]. The presence of, and interaction with, a companion animal may release oxytocin (see for reviews [139,140]) and provide humans with the necessary social support and comfort to create a sense of safety and regulation [186,187], which aids in disrupting the stress-response system.



It is important to note that these benefits may also depend on variation in genetic predisposition to oxytocin sensitivity. Although there has been limited empirical research in this area, there is some evidence to suggest that OXTR genotype (possibly affecting the expression of the oxytocin receptor and thus sensitivity to oxytocin) is linked with natural variation in interactions with dogs. For example, Kertes et al. [188] examined whether the OXTR genotype was related to children’s perceived relationships and their petting and gazing behaviors with pet dogs. Simulating naturally occurring HAI in the context of a laboratory experiment, the results of this study indicated that variation at the OXTR polymorphism rs53576 was associated with the proportion of time spent petting during child–pet interactions, but not gazing behaviors. On average, all children in the sample spent 50% of a 10 minute interaction petting their pet; however, A-carriers engaged in significantly more petting behavior than children with the GG genotype. This is an important finding, given that previous research suggests that A-carriers (individuals with the AA or AG genotype) are less responsive to parental support and peer relations than those with the GG genotype (e.g., [189,190]); A-carriers also demonstrate lower levels of interpersonal empathy, trust, and self-esteem [191,192,193]. Such findings complement other research documenting that children with anxiety disorders tend to interact with a pet dog for long durations and have fewer interactions with other people compared to children with other behavioral health problems [194]. Although there is significant need for replication of the Kertes et al. [188] study in child and adult samples, this suggests that pets (i.e., dogs) may be important sources of social interaction for individuals with socioemotional difficulties or challenges connecting with other humans. Moreover, OXTR genotype may be a biomarker that warrants attention in studies examining the role of HAI in perinatal health.



For individuals who have experienced trauma, high levels of stressors, and/or experience difficulty engaging with other humans (e.g., those with social anxiety disorders), interactions with companion animals may provide critical social support [120,187,195,196]. Indeed, it is hypothesized that the benefits of HAI may be most pronounced when individuals face adversity and chronic stress, referred to as a “stress state” ([116] (p. 98), see also [31,197]). Companion animals are often reported to be nonjudgmental, unconditional sources of support [116,198], which may amplify the utility of the socioemotional support they provide to humans. Although there are studies that have examined the effects of pets on the stress-response (e.g., cortisol, oxytocin) within people’s home environments (e.g., [142]) and/or over time (e.g., [199,200]), the majority of HAI biobehavioral research, as evidenced in the current review, is limited to single sessions (e.g., [176,177]) and controlled environments (e.g., laboratory setting or college animal-visitation program; [178,179,188]). Given the stress-buffering benefits following short-term exposure to companion animals (via animal-assisted interventions), it is possible that repeated exposures over time, through everyday interactions with pets at home, may promote the down-regulation of the stress response system (i.e., HPA axis), a return to homeostasis, and ultimately improve mental health during the perinatal period [139].



It is also important to consider that animals that are typically involved in short term interventions have often met specific training requirements and do not exhibit behavioral issues and challenges that are common among many household pets. Thus, many theoretical models that aim to explain the benefits of HAI (beyond animal-assisted interventions) fail to recognize the unique characteristics of HAI and pet ownership that may contribute to and/or exacerbate stress and create barriers to wellbeing. We caution against the assumption that pets are equivalent to therapy animals or that pets should be used or acquired as an intervention to prevent and/or treat mental health symptoms. Recent studies suggest that pets may in fact contribute to an individual’s stress state and/or exacerbate existing stressors [19,120,201]. In order to better assess the long-term biobehavioral benefits of HAI on mental health outcomes, HAI science should consider a more nuanced perspective of the role of interactions with household pets, inclusive of the role of pets in acute and chronic stress and trauma [27]. In the next section, we outline the ways in which HAI may be associated with risk for PMADs during the perinatal period.






4. HAI and Potential Risks to Perinatal Mental Health


As previously addressed, experiencing stress during pregnancy is common and often compounded by typical mobilizing emotions such as excitement and fear. To our knowledge, there is currently no literature concerning the potential negative impacts of pet ownership and related aspects of HAI on perinatal mental health. Given the dearth of research on this topic, our discussion focuses on how known risks of HAI (i.e., companion animals/family pets) may negatively impact mental health by causing and/or compounding stress via caregiving burden, problems related to pets (e.g., behavioral problems), and social/environmental factors that disadvantage certain populations of pet owners and guardians of human children alike.



There are several factors related to pet caregiving that could, hypothetically, contribute to or exacerbate stress and, therefore, be detrimental to mental health during the perinatal period. In a qualitative study, adult pet owners reported negative emotions (i.e., stress, sadness) associated with their pets’ behavioral problems, such as separation anxiety, inappropriate elimination, and aggression [202]. Kertes et al. [188] found that children who reported greater frequency of negative interactions (i.e., annoyance) with their pets spent less time petting and engaging with their pet dog compared to those who reported less negative interactions. The results of these studies highlight the potential for negative aspects of pet ownership to jeopardize the human–animal bond, decrease time pet owners spend interacting with their pet (which has previously been discussed as a potential mechanism of stress reduction), and significantly impact the mental health and wellbeing of the owner. Especially in the case of a first child to new parents, behavioral issues in pets may cause feelings of anxiety and guilt if the behavioral concerns could be related to the new baby’s health and safety. For example, first-time parents may fear that their pet could become unpredictable or aggressive toward an infant, particularly if the pet has exhibited fear or reactivity in the past; the sights and sounds of a new baby can be disturbing to a dog or cat, especially if novel [203]. Further, though the literature is unclear concerning the actual risk [204,205], the possibility that a new baby could exhibit asthma or atopic symptoms in response to pet dander is something that a new parent might have to grapple with. During the prenatal period it is typically advised that the pregnant person limit interactions with cats, including those that live in their household, due to the risk of toxoplasma infection and subsequent risk of harm to the fetus [206,207]. For an owner who derives emotional comfort from their cat, limiting interaction due to toxoplasmosis risk could cause considerable distress. Practitioners should also consider the impact the loss of a pet (rehoming and/or death) during the perinatal period may have on mental health. There is evidence that caring for a terminally ill pet is associated with increased stress and anxiety and depressive symptoms and lower quality of life [208,209,210] and subsequently the death of a pet is linked to anxiety, depression, and overall psychological distress [211,212,213].



For low-resourced individuals, the costs associated with both the perinatal period and pet caregiving can cause considerable strain within household budgeting. Indeed, veterinary care and pet supplies are expensive [214], and considerable resources (both social and economic) are necessary for caring for a pet. Perhaps most illustrative of this is the inaccessibility of pet-friendly rental housing, which is known to be both more expensive and less prevalent than pet-restrictive housing, particularly in racialized communities of color [215,216]. Residential mobility is common during the perinatal period, particularly for low-income and racialized minority individuals [217]. The combined stressors of finding an affordable new home that is both appropriate for a new baby and will also allow one’s pet(s) could prove substantial.



Beyond economic resources, social resources are also an important factor in both baby and pet caregiving. For example, recent research regarding pet caregiving during the COVID-19 pandemic revealed a strain on household resources (both social and economic) in order to plan for the potential of caregiver hospitalization or incapacitation [218]. In particular, pet owners with children identified their social networks as contingency care plans in the event of caregiver illness [219]. Even during typical (i.e., pre/post pandemic) times, balancing caregiving roles between pets and a new baby can be a challenge for those who lack the resources to rely on help from paid caregivers and/or their social network. Social and economic resources may also provide the ability to rely upon support from one’s social network, or paid care (such as a postpartum doula or nanny), to support adequate sleep for new parents despite the overnight caregiving demands of a newborn. Indeed, sleep disturbances in the perinatal period are known contributors to poorer mental health [220,221]. Similarly, pets may contribute to sleep disturbances, which could, in turn, exacerbate perinatal sleep problems. Although the literature is conflicting, research seems to suggest that pets are likely to disturb sleep, but may provide a sense of safety and security, which, in turn, may improve sleep [222]. Furthermore, the transition to parenting may increase stressors that result in conflict between caregivers and exacerbate the risk of intimate partner violence (IPV; [223]). It is well documented that IPV and animal cruelty commonly co-occur [224,225,226,227]. As such, pets of adult and child IPV survivors may be a target for animal cruelty, which may, in turn, lead to negative impacts on caregiver and child outcomes. Collectively, this research highlights important contextual factors to be considered in the role of HAI during the perinatal period. Although outside the scope of the current paper, it is important that future studies consider how these perinatal stressors and related behaviors can have detrimental effects on the welfare of animals.




5. Discussion


We end with a discussion of opportunities for integrating two recently proposed conceptual models—one from the field of perinatology and the other from the field of HAI—to guide research at the intersection of perinatal mental health, child development, and HAI. Specifically, we review Moyer and Kinser’s [228] Comprehensive Model of Mental Health during the Perinatal Period and Pendry and Vandagriff’s [139] HAI–HPA Transactional Model. First, we summarize key concepts from the Moyer and Kinser model and HAI–HPA Transactional model. We then expand on these key concepts to create an integrated model that outlines key research questions and hypotheses to guide future research on the role of HAI in maternal and child health and development with attention to multispecies family-centered care.



5.1. Key Concepts from the Comprehensive Model of Mental Health during the Perinatal Period


The Comprehensive Model of Mental Health during the Perinatal Period [228] is helpful in guiding research at the intersections of perinatal mental health, HAI, and child development. This model addresses the interplay of various biopsychosocial and PNI pathways linking individual and dyadic maternal and child health. The three main principles of the Moyer and Kinser model highlight the importance of: (1) the biopsychosocial and PNI mechanistic pathways involved in the development of perinatal mental health (reviewed above in Section 2), (2) the role of individuals’ experiences of matrescence in perinatal mental health, and (3) the importance of considering the mother–child dyad as a functional unit [228]. For example, matrescence experiences vary greatly and can contribute to additional stress during the perinatal period [229]. We aim to advance Moyer and Kinser’s [228] model by proposing future research that focuses on understanding how pet ownership and related aspects of HAI influence stress reactivity, inflammation, and HPA axis activity in the perinatal period (e.g., perceived reductions or increases in stress due to household pets) and in relation to all members of the family system.




5.2. Key Concepts from the HAI–HPA Transactional Model


Building on prior HAI research and knowledge of the biological stress response system, Pendry and Vandagriff [139] proposed the HAI–HPA Transactional Model, a framework that details how HAI attenuates the stress response system, ultimately disrupting the association between stress and mental health problems (e.g., anxiety/depression) via PNI mechanisms. According to their model, which centers on the role of touch and socioemotional support provided by companion animals in short-term animal-assisted interventions, HAI buffers stress both prior to and after activation of the stress response system. As discussed previously, the socioemotional support provided by pets may aid pet owners in perceiving potential stressors as less threatening, which may prevent the activation of the stress response system completely. However, not every stressor will be attenuated by interactions with companion animals. Once the stress response system is activated, pets can continue to boost perceptions of support, allowing humans to re-appraise whether their situation is still stressful. Moreover, people may facilitate interactions with their pets in a way that serves as a catalyst for ameliorative effects (e.g., increases in oxytocin and decreases in cortisol) via the downregulation of physiological arousal and cortisol production via the HPA feedback loop. Although this model focuses on what Pendry and Vandagriff consider to be the main marker of HPA activity, cortisol, they also address links between HAI and alpha amylase, secretory immunoglobulin A, oxytocin, testosterone, and nerve growth factor [139].



The HAI–HPA Transactional Model provides a useful framework for how HAI may influence perinatal mental health outcomes via the stress-response system. However, it is centered on evidence and characteristics of short-term animal-assisted interventions for individuals rather than the unique characteristics of HAI involving household pets within the family system. Moreover, this model does not adequately attend to the role of social context in shaping relationships with animals and responses to HAI. We are unaware of any contemporary model that accounts for the biobehavioral benefits and risks of pet ownership and related HAI with the goal of identifying the mechanisms through which HAI shapes mental health.




5.3. Integrating Models to Guide Research on the Intersection of HAI and Perinatal Health


Building on prior HAI and perinatal research, it is important to examine the role of interactions between people and their pets in the hypothesized biobehavioral pathways elucidated in the Moyer and Kinser model and to tease apart the effects of support from pets and human forms of social support (which can also be shaped by HAI). In the following sections, we integrate key elements from the HAI–HPA Transactional Model [139] and Moyer and Kinser [228] model into a single conceptual model (see Figure 1), and discuss how household pets may influence the stress response system (i.e., buffering and/or exacerbating stress), the transition to motherhood, the development of the infant via maternal mental health, and the mental health of other caregivers. Finally, we consider how perinatal mental health and the role of HAI during this period may vary based on the ecological context. A visual representation of this integrated model is shown in Figure 1. In brief, our “Human-Animal Focused Integrative Model of Stress and Perinatal Mental Health” provides a framework for examining the role that companion animals may play in the perinatal period; specifically, it emphasizes the role of HAI in buffering and/or exacerbating stress and the stress response system, and in turn, impacting PMAD symptoms via PNI mediators. We highlight the importance of assessing two key aspects of HAI—perceived socioemotional support (including behavioral expression such as touch and gazing) and perceived pet-related stress—within a comprehensive model of perinatal health. This model also emphasizes the importance of examining these processes within the ecological contexts of the family unit.



5.3.1. HAI and the Stress Response System


Future research on the role of pets in perinatal mental health should examine how pets, as part of the family system, influence coping with stress. Studies are needed to determine the role of physical touch and socioemotional support from pets in the stress response system of mothers during the perinatal period. Interactions with pets (e.g., petting) may serve as a coping mechanism by providing a distracting activity while also providing biobehavioral benefits [230,231]. To this end, studies are needed to identify the PNI processes/mechanisms through which emotional support gained from interactions with pets may attenuate the stress-response system. Specifically, longitudinal studies can aid in elucidating what aspects of HAI (e.g., touch, socioemotional support) may lead to better mental health outcomes, and whether those benefits are in fact due to changes in the stress response system (e.g., lower cortisol levels, higher oxytocin levels) and/or the inflammatory processes [232]. It is also necessary to consider the reciprocal relationship between HAI and biobehavioral benefits, as higher oxytocin levels may promote the establishment of close bonds with pets which, in turn, may result in more frequent HAI. Additionally, researchers should consider how HAI is measured (e.g., frequency of interactions, perceived level of benefit) in these studies as different conceptualizations of HAI may be differentially associated with perinatal mental health outcomes.



As previously noted, many of the hypotheses regarding the role of HAI are centered on benefits to mental health, perhaps due to the focus on short-term (i.e., animal-assisted interventions) interactions with animals instead of long-term (i.e., pet ownership) and intimate interactions with animals. As previously mentioned, this is a limitation of the HAI–HPA Transactional Model [139], which does not consider how the presence of an animal, particularly one to which a person is bonded, may increase stress and/or threaten appraisals (while simultaneously having the capacity to attenuate the stress response system). Therefore, we base our recommendations on future research regarding how pet ownership and HAI may negatively impact perinatal mental health on the existing evidence reviewed previously. Research is needed to identify how pets may contribute to the activation of the stress-response system during the perinatal period and how to eliminate these pet-related stressors. Additionally, longitudinal research that examines how pet-related stress may change over time and when it may have greater impact on perinatal mental health is needed to determine if there may be critical periods when expectant parents may need additional support or may be most at risk for PMAD symptoms. Researchers and practitioners may consider how assisting a family in finding reliable pet care or behavioral services in advance of the (often unpredictable and sometimes emergent) birthing process may help relieve some pet-related stressors. Research should also consider the changing dynamics of relationships with pets when a new baby is introduced into the household. For example, a new baby may cause strain within the family, which potentially jeopardizes the pet’s welfare and possibly even threatens the pet’s role within the family unit. Further, if HPA activation is dependent on the characteristics, severity, and frequency of daily stressors, and also on appraisal processes, it would behoove future researchers examining the role of HAI in perinatal mental health to explore the characteristics of pet-related stressors, appraisals of those stressors, and how aspects of HAI may impact the appraisal of co-occurring stressors [139,233].



Moreover, most hypotheses regarding the benefits of HAI fail to consider how the benefits and risks associated with companion animals may vary as a function of an individual’s social resources. Therefore, examining how pets may increase or decrease human social resources is important within the context of perinatal mental health. For example, pets can be a barrier to social relationships due to pets’ behavioral problems (e.g., aggressive behavior) and other people’s allergies [120]. Given the benefits of perceived and received human social support for parental mental health and child health [114,234], it is important for practitioners and researchers to better understand how pets may influence available support during the perinatal period and what resources are needed if human social support is lacking during this period.



Extant research is also limited with respect to biobehavioral assessments and methodology within the context of HAI and health outcomes. For example, evidence suggests changes in the hormone cortisol in the presence of a dog during laboratory settings [178,179]. More studies are needed to assess other indices of stress, such as heart rate variability or oxytocin, to better understand the mechanisms underlying the relationship between HAI and mental health during the perinatal period. Importantly, however, ecological valid assessments are also warranted to determine the role of animals on multiple biomarkers of stress [197]. Research that examines alterations in the stress response system in naturalistic settings, such as in families’ homes, may help to identify momentary and real-world experiences with pets that can ultimately shape maternal and child health and wellbeing.




5.3.2. HAI and Matrescence


The Moyer–Kinser model includes the process of matrescence as a key factor that may influence maternal mental health and child development through the stress associated with the transition to motherhood [228,235,236]. Prior pet ownership may aid in this transition, as expectant parent(s) may have previously had to adjust their routines and responsibilities upon obtaining a new pet, which may help them to navigate the demands (e.g., responsibility for the infants’ needs, financial, psychological worry over infant’s wellbeing) and rewards (e.g., purpose, emotional fulfillment) associated with parenthood while balancing their own needs (e.g., sleep, return to work; [237,238,239]). Future research should consider how adjustment to pet ownership may predict adjustment to parenthood; in line with holistic, individualized care, practitioners can draw upon expectant parents’ pet owning experiences to help them prepare for and adjust to the new baby by identifying their available resources and potential needs.



Additionally, pets may further aid new parents during the perinatal period and in the postpartum transition through promoting associative bonding. As discussed previously, interactions with pets, especially those involving touch, may increase oxytocin levels in humans. Given the role of oxytocin in maternal-infant bonding and successful lactation postpartum [84,87,88,89,90] and the mixed results regarding the effectiveness of intranasal oxytocin in improving lactation [240,241], researchers should also consider how oxytocin increases as a result of HAI may influence maternal-infant bonding and lactation. Perhaps the natural release of oxytocin from interactions with pets may have a greater, more consistent effect than intranasally administered oxytocin; however, this has not been tested to our knowledge. For those who wish to breastfeed and cannot, this experience may be a source of stress, which HAI may buffer through the provision of emotional support. Taken together, HAI may provide insight into the variation in experiences of matrescence and highlights how considering pets as part of the functional family unit may help to prepare and support expectant mothers during the transition to motherhood.




5.3.3. HAI and the Mother–Child Dyad


Investigating the role of pets and HAI in supporting maternal mental health during the perinatal period has indirect implications for the developing child. Moyer and Kinser [228] emphasize this connection between maternal mental health and wellbeing and infant development and wellbeing, and argue that the mother–child dyad should be considered a functional unit in terms of perinatal care. Although there is existing research supporting the link between stress experienced by the mother (e.g., IPV, general parenting stress), maternal mental health problems, and developmental outcomes (e.g., internalizing and externalizing behaviors) in children across developmental periods [99,242,243,244], to our knowledge there are no HAI studies that have examined how HAI may influence these relations [4]. Longitudinal research is needed to better understand how HAI may indirectly affect infant development during the perinatal period.



First, researchers should examine how HAI may buffer and/or exacerbate prenatal mental health symptoms via the biological embedding of stress, and how these effects, in turn, may impact birth outcomes and infant development. This is critical as prenatal maternal stress (i.e., higher levels of cortisol and pro-inflammatory biomarkers, such as IL-6) in utero and postpartum have been associated with higher infant cortisol levels and stress reactivity [245,246] and neurocognitive developmental outcomes (e.g., structural brain alterations) that may increase risk for long-term behavioral problems [247,248]. Second, it is important to consider how HAI may improve parent–child interactions and child development. For example, if HAI buffers maternal stress, then mothers may be better able to focus on bonding with the infant and have more positive, engaging interactions with their infant. Positive affiliative bonding between mother and child is associated with oxytocin releases in the mother–child dyad, which is linked with secure attachment patterns for the infant. Moreover, children exhibit less cortisol reactivity to stressors when mothers employ more supportive and responsive caregiving, which in turn is associated with positive socio-emotional outcomes [161,249]. Emerging research also suggests that the coupling of mother–infant physiology and behavior (i.e., coregulation) varies by environmental factors [250,251]. For example, cortisol synchrony, or the degree to which mother–child cortisol levels are mutually regulated within a dyadic context, is shown to reduce the risk of children’s internalizing symptoms [252]. Therefore, if pets protect against mothers’ maladaptive responses to stress and PMAD symptoms, this may in turn impact maternal-infant biobehavioral coregulation and associated child outcomes. In future work, examination of the consistency of supportive and responsive caregiving in the presence of animals as related to infant physiology and developmental outcomes may be an important advancement in understanding the role of HAI in the context of mother–child dyads. This may be especially critical among families characterized by high-risk environments when there may be differences in positive parenting behaviors due to exposure to multiple stressors.



HAI and Other Caregivers


Although the Moyer–Kinser Model specifically discusses the “maternal-child dyad”, it is important to expand the focus to consider the entire family as a functional unit, such as partners or other secondary caregivers [253,254,255], and how HAI may impact other caregivers within the family unit. Secondary caregivers have been implicated in maternal mental health and in the infant’s long-term behavioral and emotional development [40,256,257,258]. Just as HAI may provide stress-buffering benefits to maternal mental health, HAI may also provide these same benefits for secondary caregivers in adjusting to additional stress during the perinatal period. For example, HAI studies examining the benefits of service dogs for military veterans diagnosed with post-traumatic stress disorder provide support that the benefits of animals in the home can extend to the family unit [259,260]. Partners of veterans described how the service animal provided a shared activity, socioemotional support, and supported their own quality of life and mental health [259,260]. Therefore, it is important to consider how HAI may influence family members outside of the mother-child dyad given that prior research documents relations between primary and secondary caregiver’s depressive severity across the first 6 months postpartum. Paulson et al. [257] found that mothers with partners who met depression criteria during the prenatal period were 4.2 times more likely to have higher depressive severity at 6 months compared to mothers whose partners did not meet depression criteria. However, mothers’ prenatal depression status did not significantly predict changes in their partners’ depression during the postpartum period [257]. This suggests that promoting secondary caregivers’ mental health during the perinatal period may, in turn, support maternal mental health. Further, focusing on supporting secondary caregivers’ mental health may also allow them to be more available to support the mother during this period, and greater support from a partner is significantly associated with lower rates of PMADs [261]. It is, therefore, important to consider the role of pets in secondary caregivers’ experiences of stress and support during the perinatal period, as well as how pets may influence the relationship between primary and secondary caregivers.



Moyer and Kinser’s [228] model can also be expanded to include alternative and less prevalent perinatal scenarios when one (or both) parts of the mother–child dyad are missing, such as surrogacy, parental/infant death, and child protective services involvement. Such scenarios highlight the importance of considering how to best holistically support all individuals involved in the caregiver-child dyad, even if those individuals are no longer part of a mother–child dyad. For example, in the case of a surrogate or a birthing parent whose child is placed into foster care following birth, the birthing parent still needs postnatal care regarding how to adapt postpartum without the child. Current research and medical practice focus on postpartum care for birthing parents actively caring for the infant; however, ensuring that birthing parents are supported in adapting and coping post-birth, especially considering the potential additional stress involved with being separated from a child, has implications for their mental health. Given the role of pets in coping with trauma and adversity, the role of HAI warrants attention as a factor that may facilitate coping in these alternative and less prevalent scenarios.





5.3.4. HAI within the Ecological Context


Finally, we end by emphasizing a key concept of the Moyer and Kinser model [228] that is often neglected in the design and interpretation of HAI research: the ecological context. As emphasized in Moyer and Kinser’s Comprehensive Model of Mental Health during the Perinatal Period [228], there are a number of individualized biological and environmental factors that may increase or decrease risk for PMADs (e.g., epigenetic patterns, exposure to adversity and discrimination, PNI mediators). We specifically highlight the importance of including social context and adversity in future studies examining the role of HAI in perinatal mental health. For example, low-income families may be at risk for experiencing additional finance-related stress during the perinatal period as they prepare to care for the new baby. This stress experienced by low-income, pet-owning families during the perinatal period may contribute to disparities in maternal mental health outcomes based on socioeconomic status. Researchers examining pet ownership and HAI during the perinatal period should examine differences in the risks and benefits of HAI on perinatal mental health based on socioeconomic status and levels of financial stress [30]. In addition, future studies should consider how pet ownership and HAI may exacerbate and/or buffer risk for PMADs in the context of exposure to childhood and current adversity (e.g., domestic violence, adverse childhood experiences, racism), given that biobehavioral processes and the impact of HAI may differ in the context of chronic adversity [31,116,262]. It is critical that future researchers and practitioners intentionally and appropriately explore how pets and HAI factor into variations in ecological context to delineate how, for whom, and why HAI poses risks and benefits in the perinatal period.






6. Conclusions


This paper examines the potential role of HAI in ameliorating and exacerbating PMADs and potential indirect effects of HAI on the developing child and family unit. There is a substantial need for nonpharmacological and accessible therapies that engage individuals in self-management to address PMADs. As previously mentioned, in the U.S., the deleterious outcomes associated with not treating perinatal mental health problems is estimated to exceed USD 14 billion for all births when following the mother–child dyad for five years after birth [39]. Practitioners and researchers should explore how relationships and activities with household pets may be employed to support maternal mental health during the perinatal period, such as through companionship and stress reduction via biobehavioral processes (e.g., reduction in cortisol, release of oxytocin). Understanding the role of pets in perinatal stress and resilience will help the field of HAI advance toward better understanding the role of pets in child and human development. Further, the role of pet ownership and pet behavior in social and economic disadvantages during this time has implications for the wellbeing of the mother–child dyad and family unit. Thus, to address health disparities in mother–child health, it is critical to attend to these key issues regarding the role of pets in buffering and exacerbating the risk for and burden of PMADs.
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Figure 1. Human–animal focused integrative model of stress and perinatal mental health. Dashed lines reflect that PNI mediators may not always be present in the model. For space and clarity, we did not specify individual ecological factors in the figure. Some examples of biological factors may include epigenetic patterns, evolutionary history, endocrinology of selective social bonds; environmental factors may include experiences of adversity and/or discrimination (e.g., adverse childhood experiences, intimate partner violence, racism); HAI-specific factors may include location (home, community, laboratory), dosage (frequency, duration, intensity), species type, method (HAI involving household pets, HAI through animal-assisted interventions); and sociodemographic factors may include age, sexual orientation, gender identity, race/ethnicity, geographic location. HAI = human–animal interaction. SRS = stress response system. PNI = psycho–neuro–immunological. a Moyer and Kinser’s Comprehensive Model for Mental Health during the Perinatal Period. b Pendry and Vandagriff’s HAI-HPA Transactional Model. 
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