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Abstract
Transition into fatherhood is often marked by a period of adjustment, uncertainty and psychological distress and challenges for many men, along with social isolation and relationship problems. Risk factors for paternal mental health issues are maternal depression, marital distress, parenting stress, gender role stress, mismatched expectations for pregnancy and after childbirth, poor physical health, inadequate self-care behaviours, avoiding seeking help for mental health issues, and having a child with sleeping, feeding and temperament problems. Paternal depression, anxiety and post-traumatic stress disorder can have negative impacts on the social and emotional wellbeing of fathers, their partners and their children. Nevertheless, these issues are not widely acknowledged, recognised or treated. Men’s mental health illness is a silent crisis. They often fail to seek help due to their feeling of shame, stigma for a lack of emotional control, distress or anxiety related to utilising mental health support services, and underrating the severity of their symptoms. These necessitate the need for timely attention, psychological support and proper education to minimise their risk of mental health issues. Although research has indicated fathers’ inclination toward being included in practices such as the mental health assessment, perinatal education and postnatal educational approaches need to be inclusive of fathers and encourage them to seek support for their paternal mental health issues and parenting difficulties. 
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Core Tip: Transition to fatherhood can have both positive and negative effects on the social and emotional wellbeing of fathers, their partners and their children. The importance of appropriate timely support and education during pregnancy and after childbirth along with the gaps in practice highlight the need for high-quality educational approaches for fathers that will help enhance their mental health and increase their confidence and practical parenting skills.

INTRODUCTION
Before the 20th century, pregnancy and birth were considered women’s business and the birthing room was not a man’s place. In the mid-1960s, a model of family-centred perinatal care emerged in western countries, aiming to enhance the emotional bond between parents and their children. This model emphasised parent education and preparation for pregnancy and childbirth and encouraged both parents to actively take part in caregiving and decision-making. As a result, fathers became more involved in pregnancy and childbirth-related activities[1]. 
A father’s attendance at birth can offer benefits such as enhanced maternal satisfaction, improved father–child attachment and development of essential life skills[2]. Events in the birthing room, however, can be unpredictable and reactions to these events can sometimes be distressing to expectant fathers, diminishing any positive feelings[3]. According to a qualitative study in the United Kingdom[4], fathers reported being traumatised after attending labour and birth without adequate prior education and preparation. Another online qualitative study in the United Kingdom[5] showed that witnessing birth procedures and being inadequately prepared for possible complications were traumatising experiences for the fathers. A meta-ethnographic synthesis of fathers’ experiences of complicated births from the United Kingdom, Sweden, New Zealand and Japan has shown that fathers are deeply affected by the childbirth experience, feel helpless and develop depression and post-traumatic stress disorder (PTSD), which in turn cause negative effects on the couple’s mental health, relationships and the parent–baby bond. They feel vulnerable in the birthing room and express their need to receive more attention and recognition as part of a unit with the mother during the perinatal period[6]. 
Transition into fatherhood is often marked by a period of adjustment, uncertainty and psychological distress and challenges for many men, along with social isolation and relationship problems. A systematic review has shown that the prevalence of fathers’ anxiety disorders range between 4.1%–16.0% during pregnancy and 2.4%–18.0% during the postnatal period[7]. After the birth of their child, 11.2% and 12.0% of fathers experience symptoms of depression at one and 6 months postpartum, respectively[8]. Another meta-analysis has shown that one in ten Australian fathers suffer postnatal depression or anxiety due to fatherhood challenges, establishing their new parenting identity and other related fears and concerns[9]. Uncertainty about their parental role in a shared parenthood style, a lack of sexual intimacy and emotional closeness, feeling lonely and isolated, and the demands of external requirements, such as work commitments, family financial status and childcare restrictions – especially due to the coronavirus disease 2019 (COVID-19) pandemic – can inject a significant amount of stress into their everyday lives and affect their mental health. Poor paternal mental health increases the risk of maternal depression and exacerbates its subsequent negative impacts on a child’s behavioural, emotional, cognitive and physical development later in life. For example, the study by Paulson et al[10] showed that in the United States depressed fathers were more likely to put their infants to bed awake and were less likely to sing songs, engage in enrichment activities or play outside with their children[10]. Rominov showed that paternal depression among fathers in Australia was associated with a lack of confidence at parenting, excessive infant crying and decreased physical contact and educational interactions between fathers and children[11]. The study by Davis et al[12] reported that the risk of American fathers spanking their one-year-old infants was four times greater in American fathers who were depressed[12]. In an Australian study, by following infants of fathers with symptoms of postnatal depression through to childhood, Fletcher et al[13] demonstrated that these children were 3 times more likely to show behavioural, development and wellbeing issues at 4-5 years of age[13].

RISK FACTORS OF MENTAL HEALTH ISSUES IN FATHERS
Risk factors for paternal mental health issues are maternal depression, marital distress, parenting stress, gender role stress, mismatched expectations for pregnancy and after childbirth[14], poor physical health, inadequate self-care behaviours, avoiding seeking help for mental health issues, and having a child with sleeping, feeding and temperament problems[15]. In addition to these, the recent impact of the COVID-19 pandemic has compounded the psychological burden of fatherhood on men, and compared to mothers, fathers report that this is a greater burden overall[16]. They have heightened anxiety and feel vulnerable due to the economic impact of COVID-19. Some men are stressed due to the inability to work from home, while others who have to work from home feel isolated and miss the social connections of their usual workplace. Physical distancing can make fathers feel emotionally disconnected, especially if they experience economic difficulties or disrupted work–family balance. A lack of emotional involvement can be followed by alcohol and drug abuse, antisocial and risky behaviours, interpersonal difficulties and domestic violence, and can also compromise children’s safety, mental health, growth and development[17]. 
Over time, these progressively negative changes can diminish men’s self-esteem and confidence, and under some circumstances may result in suicide. Suicide is the number one killer of men under 50 years of age and nearly 600000 men worldwide commit suicide every year[18]. Using initial modelling, the Brain and Mind Centre at the University of Sydney has suggested that the number of annual suicidal attempts following COVID-19 in Australia may increase by 750 additional cases in the next five years[19]. 

PERINATAL EDUCATION FOR FATHERS
A traumatic childbirth or a life-threatening complication during labour and birth can cause PTSD in couples, in particular fathers as the birth attendants[6,20]. According to a systematic review, men’s mental health illness is a silent crisis. They often fail to seek help due to their feeling of shame, stigma for a lack of emotional control, distress or anxiety related to utilising mental health support services, and underrating the severity of their symptoms[21]. This necessitate the need for timely attention, psychological support and proper education to minimise their risk of mental health issues[22]. Supporting the mental health of fathers and including them in assessments, care pathways and care planning are activities/schemes that have been suggested to help them build realistic expectations and achieve far better outcomes for them and the whole family[17]. To this aim, preventative educational approaches have been recommended[19]. While the systematic review of literature shows the positive effects of social support and postnatal education on mothers’ mental health[23], one out of three Australian fathers often miss this opportunity and do not receive proper social support and paternal education throughout the perinatal period[24]. According to Fletcher et al[25], many Australian fathers lack insight into the challenges that they are likely to face during pregnancy, in the birthing room and beyond, and mainly focus on acting as a support person for their partner. Some fathers feel challenged by the antenatal visits being focused on the expectant mothers, as well as the lack of attention shown to them during labour and birth. They also express their concerns of limited education and support due to a lack of understanding about what fathers can do and how they feel by healthcare professionals, or short visiting times during pregnancy and after birth. They report that their needs for early parenting skills are not met and feel excluded from targeted and accessible perinatal information, especially those who are from culturally and linguistically diverse backgrounds, socially disadvantaged groups, or those who live in areas where such education is not offered[26]. 
In some health settings, antenatal education and preparations are offered to both parents to address their needs and smooth this major transition. A qualitative study by Alio et al[27] in the United States has shown that African American fathers’ attendance at antenatal educational classes and their involvement during pregnancy care decrease maternal stress levels and encourage positive maternal behaviours, which may in turn enhance the health of the newborn. Despite these benefits, evidence indicates that, with the main focus being on labour and birth preparation, mothers remain the target audience of the majority of parents childbirth education programs. Also, these programs generally fail to prepare the fathers for changes in their self-identity and relationship with their partner, their future role as a father and emotional and psychological aspects of parenthood, as reported in a qualitative study from Australia[28]. A survey of fathers attending antenatal classes at John Hunter Hospital, King George V Memorial Hospital and Royal Hospital for Women in New South Wales, Australia[29], has shown that although the classes better inform some fathers about the changes happening during pregnancy and increase their confidence about childbirth, they express their needs for education on more practical skills. 

MOBILE TECHNOLOGY AND HEALTH EDUCATION: TARGETING NEW FATHERS
In Australia, 91% of adults older than 18 years use smartphones, and the majority of them prefer to access the internet from their smartphones than from a desktop computer[30]. Widespread access to mobile technology and the multifaceted and fast-expanding features of smartphones, along with their wide geographic and demographic coverage, have enabled health promotion professionals to use them for developing and providing evidence-based health information and interventions to individuals directly[31].
A growing number of parents use mobile apps and social media for health information and education. There are thousands of pregnancy and parenting apps on the two major app stores (Google Play Store and Apple App Store) that are used as the first source of information by many pregnant and postnatal women to fill their knowledge gaps, even before they visit a health professional for their condition[32]. Nevertheless, the evolution in perinatal educational mobile apps has not stretched proportionately. The majority of apps are designed to target mothers and, despite an expression of interest from fathers demanding more targeted education and support during the perinatal period, the mobile apps for fathers are scarce. A systematic review in 2018 showed that there are 1806 pregnancy-related apps for mothers, but only 13 are available for new or expecting fathers and just 9 offer general parenting advice to fathers[33]. 
The worldwide release of a number of father-focused apps in recent years, which have taken an idiomatic, peer-like approach, has shown that fathers are inclined to use online sources to communicate and connect with others and enhance their parenting experiences and skills[33]. Also, fathers who feel left out of traditional programs for antenatal education attempt to look for information elsewhere, often using mobile technology to overcome these barriers. For example, a social work app from the united states, mDad, has been used by fathers to learn about ways of engaging with their infants[34]. Milk Man[35] was the first Australian breastfeeding app for fathers that aimed to enhance the role of men as supportive breastfeeding partners and provided a conversation forum for them to engage with other fathers for support seeking and knowledge sharing. A later Australian text message–based mobile intervention by Fletcher et al[36], the SMS4dads, provided mental health support to the expecting or new fathers with infants younger than three months, addressing three areas: father-infant care, father-partner support and fathers’ self-care. Findings from the studies on these father-focused apps have demonstrated that mobile technology can be highly effective in facilitating education and support for fathers, and can be successful in achieving health promotion goals. Nevertheless, there is a shortage of evidence-based apps for fathers and a real-life need for comprehensive, highly targeted paternal-focused educational apps. Although some commercial apps try to fill the gap, the quality and validity of the provided information are questionable and unknown. There is an enormous opportunity for public health organisations to build upon what is known about reaching fathers using mobile apps in order to impact positively on the health of all members of the community[35]. 

CONCLUSION
Gaps in clinical practice 
Despite the negative impact of paternal depression, anxiety and PTSD on the social and emotional wellbeing of fathers, their partners and their children, these issues are not widely acknowledged, recognised or treated. Although fathers have inclination toward being included in practices such as the mental health assessment, perinatal education and postnatal educational approaches are not inclusive of fathers.
Even though there are some face-to-face educational classes for fathers in some countries and regions, there is usually an issue of access due to timing, location or socio-economic factors. According to one Australian study, pregnant women often have to reduce their work hours, take additional breaks or stop working altogether – some might even lose their job[37]. This requires the fathers to maximise their contribution to the family’s income by working longer hours, resulting in limited availability for face-to-face perinatal educational classes. Furthermore, fathers are a population that is generally difficult to involve in public participation due to a variety of reasons, such as gender role expectations, attitudes on parenting practices, lack of paternity support from employers and their own expectations of men’s involvement during the perinatal period[25,38]. These barriers can be surpassed by offering family-related approaches that take men’s educational needs into account, such as after-hours educational classes that better match with men’s availability, employing male educators, displaying posters that exhibit fathers’ images and providing educational material to men when they are waiting in the clinic for antenatal appointments[39]. 
While in some cultures it is the mother’s full responsibility to look after children[40-42], regardless of their geographical area fathers can still be better equipped for transition to parenthood by receiving information on fundamental matters such as managing their own distress and anxiety, learning practical skills in dealing with role and relationship changes, as well as understanding their newborn’s crying, settling behaviours, growth and development[37]. They also need to be encouraged to seek support for their paternal mental health issues and experience a smooth transition to fatherhood.
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