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					ABSTRACT  

					The role of fathers in early childhood development has histori-  

					cally been undervalued, despite consistent evidence demonstrating  

					its positive impact on children’s emotional, social, and cognitive  

					development.  

					RESUMO  

					O papel do pai no desenvolvimento infantil durante a primeira  

					infância tem sido historicamente subvalorizado, apesar da evidência  

					consistente que demonstra o seu impacto positivo no desenvolvi-  

					mento emocional, social e cognitivo das crianças.  

					This narrative literature review, conducted using the PubMed  

					database, aims to synthesize current knowledge on fatherhood and  

					its contribution to child development.  

					Esta revisão narrativa da literatura, realizada a partir da base  

					de dados PubMed, tem como objetivo sintetizar o conhecimento  

					atual sobre a paternidade e a sua contribuição para o desenvolvi-  

					mento infantil.  

					The ﬁndings indicate that fatherhood is a dynamic construct,  

					biologically adaptable and deeply shaped by the social context. Tra-  

					ditionally associated with predominantly instrumental or disciplinary  

					roles, the paternal ﬁgure is now recognized as a central component  

					in the development of children’s emotional, social, and cognitive  

					competencies. Evidence from neuroscience and endocrinology  

					shows that paternal involvement is associated with measurable  

					changes in neural and hormonal systems, while studies in social  

					neuroscience highlight the beneﬁts of father-child synchrony and  

					coparenting.  

					This body of evidence underscores the importance of early as-  

					sessment and support of fathers’ parenting capacities, particularly  

					within the context of perinatal mental health interventions.  

					Public policies and clinical practices that normalize and promote  

					paternal involvement from birth may strengthen family resilience  

					and foster child well-being and healthy development.  

					Os resultados indicam que a paternidade constitui um construc-  

					to dinâmico, biologicamente adaptável e profundamente influen-  

					ciado pelo contexto social. Tradicionalmente associada a funções  

					predominantemente instrumentais ou disciplinares, a ﬁgura paterna  

					é hoje reconhecida como um elemento central no desenvolvimen-  

					to de competências emocionais, sociais e cognitivas da criança.  

					Evidências provenientes das neurociências e da endocrinologia  

					demonstram que o envolvimento paterno se associa a alterações  

					mensuráveis nos sistemas neuronais e hormonais, enquanto estu-  

					dos no domínio das neurociências sociais salientam os benefícios  

					da sincronia pai-ﬁlho e da coparentalidade.  

					Esta evidência sublinha a importância da avaliação e do apoio  

					precoce das competências parentais do pai, particularmente no  

					âmbito das intervenções em saúde mental perinatal.  

					Políticas públicas e práticas clínicas que normalizem e promo-  

					vam o envolvimento paterno desde o nascimento podem fortalecer  

					a resiliência familiar, bem como favorecer o bem-estar e o desen-  

					volvimento saudável da criança.  

					KEYWORDS: Fatherhood, early childhood, father-child interaction,  

					coparenting.  

					PALAVRAS-CHAVE: Paternidade, primeira infância, interação pai-ﬁl-  

					ho, coparentalidade.  
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					perspective. Contemporary observations in child psychiatry  

					and developmental psychology point to the father as an ac-  

					tive and emotionally signiﬁcant caregiver, whose presence  

					or absence can have meaningful implications for a child’s  

					emotional regulation, attachment patterns, and overall deve-  

					lopment. These clinical insights resonate with a growing body  

					of empirical evidence suggesting that paternal involvement is  

					neither ancillary nor interchangeable, but rather constitutes  

					a distinct and influential dimension of early relational life.  

					The present article offers a narrative review of the li-  

					terature addressing the historical evolution of fatherhood,  

					neuroscientiﬁc ﬁndings on paternal caregiving, and relational  

					perspectives relevant to early childhood mental health.  

					RESUMEN  

					El papel del padre en el desarrollo infantil durante la primera  

					infancia ha sido históricamente subvalorado, a pesar de la evidencia  

					consistente que demuestra su impacto positivo en el desarrollo  

					emocional, social y cognitivo de los niños.  

					Esta revisión narrativa de la literatura, realizada a partir de la  

					base de datos PubMed, tiene como objetivo sintetizar el conocimien-  

					to actual sobre la paternidad y su contribución al desarrollo infantil.  

					Los resultados indican que la paternidad constituye un cons-  

					tructo dinámico, biológicamente adaptable y profundamente influido  

					por el contexto social. Tradicionalmente asociada a funciones pre-  

					dominantemente instrumentales o disciplinarias, la ﬁgura paterna  

					es hoy reconocida como un elemento central en el desarrollo de las  

					competencias emocionales, sociales y cognitivas del niño. Eviden-  

					cias provenientes de las neurociencias y de la endocrinología mues-  

					tran que la implicación paterna se asocia con cambios medibles  

					en los sistemas neuronales y hormonales, mientras que estudios  

					en el ámbito de las neurociencias sociales destacan los beneﬁcios  

					de la sincronía padre-hijo y de la coparentalidad.  

					Esta evidencia subraya la importancia de la evaluación y del  

					apoyo precoz de las competencias parentales del padre, particular-  

					mente en el contexto de las intervenciones en salud mental perinatal.  

					Las políticas públicas y las prácticas clínicas que normalicen  

					y promuevan la implicación paterna desde el nacimiento pueden  

					fortalecer la resiliencia familiar y favorecer el bienestar y el desarrollo  

					saludable del niño.  

					METHODS  

					LITERATURE REVIEW  

					This study is based on a narrative literature review. The  

					search combined Medical Subject Headings (MeSH) terms  

					and keywords related to fatherhood and paternal involvement,  

					early childhood development, and relational dimensions such  

					as father-child interaction, attachment, play, coparenting, and  

					family dynamics. Searches were limited to human studies  

					published in English or Portuguese between January 1996  

					and December 2024. Reference lists of selected articles and  

					relevant books were also reviewed.  

					Studies were included if they addressed paternal invol-  

					vement in early childhood from empirical or theoretical pers-  

					pectives. Publications unrelated to early childhood, focused  

					exclusively on maternal aspects, or lacking a scientiﬁc or  

					theoretical basis were excluded.  

					PALABRAS CLAVE: Paternidad, primera infancia, interacción pa-  

					dre-hijo, coparentalidad  

					RESULTS  

					CONTEXTUALISING THE FATHER’S ROLE  

					INTRODUCTION  

					For a long time, the father’s role in parenting was under-  

					valued or relegated to a secondary position, often oversha-  

					dowed by an almost exclusive focus on maternal ﬁgures in  

					both clinical theory and research. Classical models of child  

					development and early attachment tended to privilege the  

					mother-child dyad, contributing to a limited understanding  

					of paternal involvement and its speciﬁc contributions.  

					In recent decades, however, clinical practice and scien-  

					tiﬁc research have increasingly challenged this traditional  

					The Father’s Role up to the 1970s  

					Every study of human evolution begins with a simple truth:  

					the prolonged dependency of human babies and the extreme  

					immaturity of the human brain at birth (Clutton-Brock, 1991).  

					Human evolution models generally emphasise the roles of  

					men as providers of energetic resources, given the energetic  

					demands of the human “slow life history” strategy. Thus, low-  

					cost caregiving may have evolved into more costly forms  

					during hominin evolution, helping to lay the foundation for  
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					cooperative partnerships between women and men and for  

					subsistence specialisation (Clutton-Brock, 1991).  

					Over centuries, social organisation established the fa-  

					ther’s role primarily as the family provider, moral and ethi-  

					cal authority, and model of discipline and sexuality (Lewis &  

					Lamb, 2003).  

					During the 1950s and 1960s, in Western societies, the  

					popularity of post-Freudian theories and Bowlby’s attachment  

					theory shaped a view of child development that was heavily  

					centred on the mother’s role, ultimately devaluing the father’s  

					direct contribution to healthy development or the formation  

					of psychopathology.  

					John Bowlby conceptualised the father’s primary role as  

					supporting the mother, both emotionally and instrumentally,  

					thereby indirectly contributing to the child’s healthy develo-  

					pment (Bowlby, 1969).  

					Similarly, Winnicott described the central component of  

					the father’s role as “helping the mother feel good in her body  

					and happy in her mind,” suggesting that fathers support the  

					child’s well-being by buffering tensions in the mother-child  

					relationship and enabling the development of the “loving”  

					aspects of the early bond (Winnicott, 1956).  

					ding difﬁculties in emotional regulation, behavioural problems,  

					and lower academic performance (Cabrera, 2020).  

					In Portugal, Celeste Malpique was among the pioneers in  

					the study of father absence. In 1984, Malpique characterised  

					the paternal ﬁgure as the most peripheral member of the fa-  

					mily unit, describing the role as “predominantly instrumental.”  

					The father was viewed as introducing moral prohibition, social  

					rules, and cultural heritage, and as facilitating the child’s tran-  

					sition from early dependence on the mother toward autonomy  

					and social integration (Malpique, 1990).  

					Subsequent psychological research has highlighted the  

					father’s fundamental contribution to child development, par-  

					ticularly in fostering security, curiosity, and problem-solving  

					abilities (Cabrera & Roggman, 2017; Leventhal, 1983; Lewis  

					& Lamb, 2003; Paquette, 2004).  

					Studies by Parke and O’Leary (1974) and Klaus and Ken-  

					nell (1976) introduced the concept of engrossment, descri-  

					bing the intense emotional involvement of fathers with their  

					newborns, particularly when fathers are closely engaged du-  

					ring pregnancy and childbirth. These interactions support  

					early emotional bonding and recognise the infant as an active  

					participant in relational exchanges (Buckner & Krienen, 2013;  

					Paquette, 2004).  

					During the 1990s, the division of childcare tasks became  

					increasingly common in two-parent families (Hofferth et al.,  

					2002), and early caregiver-infant interaction was recognised  

					as one of the most influential environmental factors in early  

					development (Swain et al., 2014).  

					Parental behaviour has long been intertwined with so-  

					cial, political, legal, and religious norms, and contemporary  

					societies continue to reflect these values in attitudes toward  

					parenting and family life. Despite this strong ideological in-  

					vestment, the biological bases underlying human parental  

					care remain only partially understood (Gettler et al., 2020).  

					Observational studies of parent–child interactions further  

					indicated that father-child and mother-child interactions of-  

					ten differ in style, particularly in play contexts. Fathers tend  

					to engage in more physically stimulating and exploratory  

					play, whereas mothers more frequently provide structured  

					and toy-mediated interactions (Cabrera & Roggman, 2017).  

					Research on parental behaviour has also suggested diffe-  

					rences in emotional expression during interactions with chil-  

					dren. Maternal sensitivity is often characterised by emotional  

					warmth and support, whereas paternal sensitivity more com-  

					monly manifests through stimulating and physically playful  

					engagement (Bakel & Hall, 2020; Gettler et al., 2020; Volling  

					& Palkovitz, 2021).  

					The Father’s Role After the 1970s  

					In Western societies, signiﬁcant changes in family struc-  

					ture emerged from the 1970s onward, driven largely by the  

					increased participation of women in the labour market and  

					resulting in a profound transformation of parental roles.  

					Previously, caregiving and emotional support were primarily  

					attributed to mothers, while fathers were associated with  

					authority and discipline (Bourcois & Le Camus, 1996).  

					From this period onward, research increasingly recogni-  

					sed the importance of the father’s role in child development.  

					Early studies focused on the effects of paternal presence  

					and absence, followed by investigations into paternal invol-  

					vement, coparenting, and direct observations of father-child  

					interactions (Pleck, 2010).  

					Addressing the heterogeneity of ﬁndings on father-child  

					play, Teufl and Ahnert (2021) conducted a comparative study  

					of father-child and mother-child play in cognitive and phy-  

					sical contexts. In a sample of 80 two-parent families with  

					Research on father absence suggested associations with  

					emotional, social, and cognitive challenges in children, inclu-  
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					children aged 18 to 58 months, parental play behaviours and  

					relationship quality were assessed using observational me-  

					asures and attachment ratings (Teufl & Ahnert, 2021). Their  

					results suggested that the quality and type of play, rather than  

					the parent’s gender, predicted parental play behaviours. Both  

					fathers and mothers were capable of adapting their interac-  

					tions to their children’s play intentions, achieving high-quality  

					play. Notably, play quality was associated with father-child  

					attachment security but not with mother-child attachment,  

					indicating that different caregiving contexts may contribute  

					to attachment formation across parental roles (Teufl & Ah-  

					nert, 2021).  

					associated with emotional recognition and empathy, such as  

					the anterior insula, inferior frontal gyrus, and anterior cingu-  

					late cortex, are also activated (Abraham & Feldman, 2022).  

					More recent neuroimaging studies focusing on male pa-  

					rents have provided further insight into the paternal brain and  

					its flexible adaptation to caregiving experiences. Functional  

					magnetic resonance imaging studies comparing primary ca-  

					regiving mothers and secondary caregiving fathers in respon-  

					se to infant stimuli, particularly infant crying, have reported  

					greater amygdala activation in mothers, a core region of the  

					limbic system. In contrast, fathers showed relatively grea-  

					ter activation in sociocognitive cortical areas, including the  

					inferior frontal gyrus, inferior parietal lobule, supplementary  

					motor area, and superior temporal sulcus (Glasper et al.,  

					2019; Rilling & Mascaro, 2017).  

					The Contribution of Neuroscience to the Understanding  

					of the Father’s Role  

					Parental brain imaging studies typically expose mothers  

					and fathers to stimuli from their own babies and compare  

					these responses with reactions to unfamiliar infants, highligh-  

					ting unique features of the parent-child relationship. Although  

					this type of research has traditionally focused on mothers,  

					over the past decade functional magnetic resonance imaging  

					(fMRI) studies have increasingly examined paternal caregi-  

					ving (Swain et al., 2014).  

					Kim et al. (2014) conducted a longitudinal study revealing  

					changes in grey matter volume in ﬁrst-time mothers and  

					fathers during the ﬁrst postpartum months. In both parents,  

					increases were observed in regions such as the amygda-  

					la, hypothalamus, and prefrontal cortex. Male parents also  

					showed increases in the striatum, subgenual cortex, and  

					superior temporal sulcus, alongside decreases in areas in-  

					cluding the orbitofrontal cortex, posterior cingulate, fusiform  

					gyrus, and insula. These patterns were interpreted as neuro-  

					biological adaptations associated with stress regulation and  

					the transition to fatherhood (Kim et al., 2014).  

					Abraham et al. (2014) examined primary caregiving fa-  

					thers and found elevated amygdala activation comparable to  

					that observed in primary caregiving mothers, together with  

					high activation of the superior temporal sulcus similar to  

					that of secondary caregiving fathers. Importantly, functional  

					connectivity between the amygdala and superior temporal  

					sulcus was observed only among primary caregiving fathers.  

					Across male parents, the strength of this connectivity was  

					correlated with the amount of time spent alone with the infant  

					and the diversity of childcare activities performed (Abraham  

					et al., 2014).  

					Taken together, these ﬁndings suggest that the male pa-  

					rental brain adapts to the demands of infant care through  

					experience-dependent neural plasticity. This adaptive process  

					reflects the integration of limbic and sociocognitive pathways  

					within an “afﬁliative brain” system that evolves through care-  

					giving involvement, commitment, and sustained interaction,  

					rather than being solely driven by pregnancy-related hormo-  

					nal changes (Feldman, 2015; Feldman et al., 2013, 2019).  

					Other studies examining neural responses to infant sti-  

					muli have shown that mothers, fathers, and childless indi-  

					viduals from Western middle-class backgrounds activate  

					largely overlapping brain regions, suggesting the existence  

					of a broadly shared parental caregiving network in humans  

					(Abraham & Feldman, 2022; Feldman, 2015; Feldman et al.,  

					2013; Swain et al., 2014). These stimuli primarily engage mo-  

					tivation and reward circuits, such as the ventral tegmental  

					area, nucleus accumbens, and orbitofrontal cortex, as well as  

					neural systems involved in social cognition, including the me-  

					dial prefrontal cortex and superior temporal gyrus. Regions  

					SOCIAL NEUROSCIENCE  

					Recent models in social neuroscience have proposed that  

					research should move beyond focusing on the functionality  

					of a single brain to examine how two brains communicate  

					during live social interactions (Levy et al., 2021).  

					Within this framework, several studies have highlighted  

					the parent-child attachment relationship as a privileged con-  

					text for investigating brain-to-brain synchrony (Diaz-Rojas et  

					al., 2021; Endevelt-Shapira et al., 2021). This form of neural  

					synchrony may facilitate coordinated caregiving and has been  
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					proposed as a mechanism that contributed to infant survival  

					and the evolution of the human family system (Azhari et al.,  

					2020).  

					mans, and these neuroendocrine systems undergo signiﬁ-  

					cant reorganisation. Among the most extensively studied are  

					oxytocin, vasopressin, and testosterone (Atzil et al., 2012).  

					Oxytocin has long been implicated in mother-infant bon-  

					ding processes, including childbirth and lactation. Research  

					has shown that during the transition to parenthood, both  

					plasma and salivary oxytocin levels increase similarly in mo-  

					thers and fathers who provide direct care to their infants (Atzil  

					et al., 2012; Feldman, 2012; Gavrilets, 2012).  

					Vasopressin, a neuropeptide structurally related to oxyto-  

					cin, also plays a signiﬁcant role in mammalian fatherhood  

					(Feldman et al., 2016; Story et al., 2020). In a study involving  

					119 Israeli mothers and fathers, vasopressin levels were as-  

					sociated with greater paternal exploration and joint attention,  

					whereas oxytocin was linked to affectionate contact between  

					fathers and their infants (Apter-Levi et al., 2014).  

					Regarding testosterone, numerous studies have docu-  

					mented a decrease in levels among male parents in the U.S.,  

					Europe, and the Philippines during the transition to parenthood  

					(Abraham et al., 2014; Buckner & Krienen, 2013; Gettler et al.,  

					2011; Kuo et al., 2018; Lukas & Clutton-Brock, 2013; Perini et  

					al., 2012; Saxbe et al., 2017; Williams, 1966). Lower testoste-  

					rone levels have been associated with more positive paternal  

					behaviours in samples of Jamaican, Canadian, and U.S. fa-  

					thers, supporting theoretical models that describe a trade-off  

					between mating and parenting efforts (Kuo et al., 2018).  

					Fleming, Corter, Stallings, and Steiner (2002) further re-  

					ported that fathers exposed to infant crying stimuli expe-  

					rienced greater sympathy and alertness than non-fathers,  

					with testosterone and prolactin identiﬁed as key mediators  

					of paternal responses. Fathers and non-fathers with lower  

					salivary testosterone levels showed stronger emotional res-  

					ponsiveness to infant cries than those with higher testoste-  

					rone levels (Fleming et al., 2002).  

					To date, relatively few neuroimaging studies have exami-  

					ned the mechanisms underlying brain coordination between  

					mothers and fathers, or between fathers and children. Atzil  

					et al. (2012), using functional magnetic resonance imaging,  

					demonstrated neural synchrony between 30 Israeli mothers  

					and fathers while they watched videos of their own infants,  

					particularly in cortical regions associated with empathy and  

					mentalisation.  

					In a complementary study, Azhari et al. (2020) reported  

					that among 24 heterosexual couples from Singapore, the  

					physical presence of a coparenting partner, compared with  

					being in separate rooms at different times, was associated  

					with greater coparental synchrony in attentional and cognitive  

					control circuits while listening to infant vocalisations.  

					Together, these findings begin to clarify which neural  

					systems are engaged during early social interactions and  

					underscore the importance of studying family processes  

					in ecologically valid contexts, taking into account multiple  

					subsystems, such as father-mother-child interactions and  

					coparental dynamics.  

					Feldman et al. (2022) proposed a resilience model empha-  

					sising the role of a healthy, engaged, and committed father  

					in child caregiving. According to this model, the cooperative  

					nature of human child-rearing, including paternal involve-  

					ment, supports children’s psychological, social, and emotional  

					well-being and may contribute to increased child survival. The  

					highly plastic paternal brain is understood to have evolved  

					under selective pressures favouring sustained caregiving,  

					partner support, and shared responsibility during the pro-  

					longed period of child dependency (Feldman, 2020, 2023).  

					From this perspective, involved fatherhood has been as-  

					sociated with protective effects on child development, par-  

					ticularly under conditions of reduced maternal availability.  

					Through mechanisms of brain-to-brain synchrony during co-  

					parental collaboration and attuned father–child interactions,  

					paternal engagement may contribute to adaptive regulation  

					within the family system and support children’s social and  

					emotional functioning (Feldman, 2020, 2023).  

					Taken together, these ﬁndings illustrate the complex hor-  

					monal dynamics involved in the transition to parenthood and  

					underscore the role of oxytocin, vasopressin, and testosterone  

					in shaping paternal behaviour and family relationships. They  

					also highlight the flexibility of human parental neuroendo-  

					crine systems and their consistency across diverse cultural  

					contexts (Feldman, 2023).  

					To synthesise the literature reviewed, Table 1 provides  

					an overview of the principal historical, neuroscientiﬁc, and  

					clinical contributions that have shaped contemporary pers-  

					pectives on fatherhood.  

					HORMONES, BEHAVIOUR, AND THE PATERNAL BRAIN  

					During the transition to parenthood, several hormones  

					play a central role in the expression of paternal care in hu-  
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					Table 1. Summary of key historical, neuroscientiﬁc, and clinical contributions to the understanding of fatherhood.  

					Field of Study / Era  

					Key Concepts and Findings  

					Traditional and Psychoanalytic  

					Views (up to the 1970s)  

					The father’s primary role was conceptualised as that of family provider, moral authority, and disciplinarian. Domi-  

					nant child development theories were largely mother-centric, viewing the father’s contribution as secondary and  

					indirect. Paternal involvement was primarily understood as emotional and instrumental support to the mother.  

					The Evolving Father (post-1970s)  

					Transformations in parental roles followed increased female participation in the labour market. Research on father  

					absence identiﬁed associations with emotional, social, and academic difﬁculties in children. Subsequent studies  

					highlighted distinctive paternal contributions, particularly in stimulation, play, and exploration.  

					Neuroscience of Fatherhood  

					(2010s–present)  

					The paternal brain demonstrates experience-dependent plasticity, with postnatal changes in grey matter volume  

					in regions involved in emotion regulation and social cognition. A broadly shared parental caregiving network is  

					activated in both mothers and fathers. Fathers typically show greater activation in sociocognitive cortical regions,  

					while primary caregiving fathers exhibit hybrid neural responses reflecting caregiving experience.  

					Social Neuroscience and the Family  

					System (2010s–present)  

					Brain-to-brain synchrony has been observed between parents during coparenting and between parent and child  

					during interaction, supporting coordinated caregiving. Models of family resilience emphasise the role of engaged  

					fatherhood in contributing to adaptive regulation within the family system, particularly under conditions of early  

					adversity.  

					Hormonal Foundations of Paternal  

					Behaviour (2010s–present)  

					Oxytocin levels increase in involved fathers and are associated with affectionate contact. Vasopressin has been  

					linked to paternal exploration and joint attention. Testosterone levels typically decrease during the transition to  

					fatherhood, with lower levels associated with increased paternal responsiveness, consistent with mating–paren-  

					ting trade-off models.  

					Note. Table content synthesises ﬁndings from Clutton-Brock (1991); Lewis and Lamb (2003); Pleck (2010); Cabrera and Roggman (2017); Feldman (2015,  

					2020, 2023); Swain et al. (2014); Abraham et al. (2014); Abraham and Feldman (2022); Levy et al. (2021); Teufl and Ahnert (2021); and Gettler et al. (2020).  

					DISCUSSION AND CONCLUSION  

					se to paternal engagement, with observed patterns shaped  

					more by caregiving experience than by ﬁxed biological de-  

					terminants. Moreover, ﬁndings on brain-to-brain synchrony  

					between parents, as well as between parent and child, under-  

					score the fundamentally relational nature of early caregiving  

					and highlight the importance of conceptualising the family  

					as an interactive and mutually regulating system.  

					Despite these advances, several limitations warrant  

					consideration. Much of the existing literature is based on  
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