Predicting Intention and maintenance of breastfeeding up to 2-years after birth in primiparous and multiparous women
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Abstract

Objectives: Breastfeeding up to 2-years has been associated with short and long-term health benefits for both newborns and mothers. However, few women breastfeed up to 2-years after birth. This study extends previous research on the theory of planned behaviour (TPB) examining the predictors of intention and maintenance of breastfeeding up to 2-years in both primiparous and multiparous women. 
Design:155 pregnant women participated in this longitudinal study.
Methods: Participants completed a questionnaire and then 2-years after the child’s birth were asked to report breastfeeding behaviour. Interactions among parity and TPB constructs were examined.
Results: Attitudes, descriptive and injunctive norms, and perceived behavioural control (PBC) explained 58% of the variance in mothers’ intention to breastfeed. Attitudes were the strongest predictor, followed by PBC, descriptive norms and parity. A significant interaction was found between parity and PBC, showing that PBC was only a significant predictor of intention to breastfeed at 2-years in multiparous women. Intentions were the only predictor of breastfeeding behaviour at 2-years.
Conclusion: Promoting intentions may be a useful way to increase breastfeeding duration to 2-years and targeting attitudes and norms may be one way to increase intentions. Further, targeting PBC may also be useful but only in multiparous women.
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Introduction

[bookmark: _Hlk84004679]Breastfeeding is recognized as the normative standard for ideal feeding since it provides the infant with all of the nutrients required for optimal health (World Health Organization, 2013). Exclusive breastfeeding refers to an infant receiving only breast milk for the first six months and no other solids or liquids, whereas continued or extended breastfeeding refers to continuing breastfeeding the baby beyond the first year and up to 2 years or more, with complementary food (World Health Organization, 2013).
[bookmark: _Hlk84155814][bookmark: _Hlk84155794][bookmark: _Hlk84004938][bookmark: _Hlk82794436][bookmark: _Hlk79445248]Major benefits of breastfeeding practice during the first 6-months include reduced rates of infant infections (Bowatte et al., 2015; Heinig, 2001), reduced pneumonia rates (Lamberti et al., 2013), and lower rates of chronic diseases including diabetes (Horta et al., 2015; Owen et al., 2012), obesity (Arenz et al., 2004; Moss & Yeaton, 2014), asthma (Dogaru et al., 2014), and leukaemia (Amitay & Keinan-Boker, 2015). Moreover, breastfeeding has also been associated with short and long-term benefits for the mother (Dieterich et al., 2013), namely reduced risk of postpartum stress and anxiety (Borra et al., 2015; Ystrom, 2012), lower risk to develop type II diabetes (Aune et al., 2014) and cardiovascular diseases (Peters et al., 2017), plus lower incidence of breast and ovarian cancer (Chowdhury et al., 2015; Li et al., 2014). Relevant for the current pandemic situation, studies had also revealed antibodies of  the SARS-CoV-2 in the breast milk of women who were vaccinated or who were positive to the virus, suggesting a potential protective effect of breastfeeding against COVID-19 (Dong et al., 2020; Pace et al., 2021; Polack et al., 2020). 
[bookmark: _Hlk84407162][bookmark: _Hlk84345608]Notably, recent studies and reviews considering the above-mentioned diseases found that the benefits for the child associated with breastfeeding depend on breastfeeding duration, with benefits in many diseases proportionally increasing as breastfeeding duration increases (Feng et al., 2014; Victora et al., 2016). Benefits of breastfeeding for 2 years or more include reduced risk of obesity in childhood and in adulthood, as well as reduced risk of type 2 diabetes in the child (Bernardo et al., 2013; Binns et al., 2016). Moreover, breastfeeding for more than 2 years reduced more than double the risk of developing breast cancer in the mothers (Victora et al., 2016) and had an 18% lower risk of coronary heart disease (Peters et al., 2017). This evidence had let the authors to conclude that both in high-income and low-income countries, some breastfeeding should continue up to 2 years of age. Accordingly, international recommendations suggest to continue breastfeeding, along with complementary foods, up to two years of age (World Health Organization, 2013)
The rates of breastfeeding up to 2-years, however, are well below the recommended levels (Victora et al., 2016). These rates were around 7.5% in an Australian cohort study (Scott et al., 2019), 5.6% in Canadian women involved in a large study (Borkhoff et al., 2018) and around 8% in a United Kingdom Diet and Nutrition Survey (Lennox et al., 2011). In Italy, 85.5% of women breastfeed, but the average duration of breastfeeding is 8.3 months, far below recommendations (ISTAT, 2017). A study conducted in the north of the country reported that only 12% of women were still breastfeeding at 24 months (Carletti et al., 2011), however, no data are currently available for the other Italian regions. 
Recent reviews highlight how breastfeeding initiation and duration are complex health behaviours with duration being influenced by several factors (De Jager et al., 2014; Lau et al., 2018). Sociodemographic variables have been associated with breastfeeding. For example, mothers with higher levels of education have a higher likelihood of both breastfeeding initiation and continuation (Hackman et al., 2014; Taveras et al., 2003). Younger maternal age and lower household income were similarly associated with decreased probability of breastfeeding initiation and continuation (Ahluwalia, 2005; Brown et al., 2014; Cohen et al., 2018; Meedya et al., 2010; Pitonyak et al., 2016; Thulier & Mercer, 2009). Primiparous women, compared to multiparous, have a greater delay from delivery to first breastfeeding attempt and report more breastfeeding problems (Emmanuel, 2015; Hackman et al., 2014). Moreover, primiparous mothers aged 35 years or older are less likely to initiate exclusive breastfeeding (Kitano et al., 2016). Multiparous mothers with prior breastfeeding experience were more likely to breastfeed through the first 6 months and had a longer breastfeeding duration compared with primiparous mothers (Cohen et al., 2018; Hackman et al., 2014). Such differences may relate to prior experience with breastfeeding in multiparous women and higher perceived control over breastfeeding. 
One of the most widely recognized applied theoretical framework to predict behaviour is the Theory of Planned Behaviour (TPB), which has been also extensively applied to breastfeeding prediction (Guo et al., 2016; Ismail et al., 2016; Lau et al., 2018). According to the TPB, intention to perform a behaviour is the most proximal determinant of performing that behaviour (Ajzen, 2011; Ajzen & Madden, 1986). Intentions, in turn, are predicted by attitudes, subjective norms, and perceived behavioural control (Ajzen, 2011; Ajzen & Madden, 1986). Several studies found that maternal attitudes, subjective norms and perceived behavioural control are significant predictors of breastfeeding intentions and overall, they explain between 20% and 72% of breastfeeding intention (Bai et al., 2010; Bartle & Harvey, 2017; Ismail et al., 2016; Lau et al., 2018; Lawton et al., 2012; McMillan et al., 2008, 2009; Saffari et al., 2016). Furthermore, mothers who antenatally intend to breastfeed are more likely to feed their baby breast milk and less likely to give infant formula in the early postpartum period up to 6 months (Lawton et al. 2012; Manstead et al. 1983). A recent systematic review examining thirty studies within the TPB framework found that maternal intention and breastfeeding self-efficacy/perceived behavioural control were important predictors of breastfeeding duration from the first week up to 1 year (Lau et al., 2018). However, within the TPB framework, no studies were conducted to predict breastfeeding behaviour for the longer period of 24-months.
Few studies have considered both primiparous and multiparous women using the TPB model (Guo et al., 2016). For example, one study suggested that subjective norms were more important for primiparous than multiparous mothers, but neither subjective norms nor previous breastfeeding experience contributed significantly to predict behaviour at 6 weeks postpartum (Manstead et al., 1983). Swanson and colleagues (2005), instead, found no significant differences between primiparous and multiparous mothers in terms of beliefs or subjective norms at baseline, or at 6 weeks postpartum. In another study, Kloeblen-Tarver and colleagues (2002) found that attitudes were more predictive of breastfeeding intention than subjective norms. However, when included in the regression model, prior breastfeeding experience contributed independently to predict breastfeeding intention in multiparous women, and the effect of subjective norms became non-significant (Kloeben-Tarver et al., 2002). Furthermore, Bartle and Harvey (2017) found a strong relation between intentions and breastfeeding at 6 weeks, however this relation was stronger for women who had breastfeeding experience than for first-time mothers. 
As illustrated above, several studies have been conducted to examine breastfeeding intentions and behaviour in the first six months after birth. Based on the health benefits of prolonged breastfeeding, the present study aimed to extending previous research on the predictors of intention and maintenance of breastfeeding up to 2-years after birth in both primiparous and multiparous women, examining the interactions among parity and TPB constructs (i.e., attitudes, subjective norms, PBC and intentions).

Method

Participants and Procedure
[bookmark: _Hlk84407348][bookmark: _Hlk84331844]Expectant mothers were opportunistically recruited through a variety of means including study flyers and poster advertisements affixed in maternity centres, schools, family associations, and diagnostic centres in Italy. Participation in the study was anonymous and voluntary, and no incentives or payments were offered. Each participant received information explaining the general aims of the study and signed an informed consent form. In the first assessment, participants were asked to complete self-reported paper questionnaires. The participants’ anonymity was guaranteed through the use of an alphanumeric code that each participant generated. Each expectant mother was required to provide an e-mail address and a phone number for further contact. After 2 years, participants were contacted by a telephone call and invited to answer a second online questionnaire. To be able to fill in this second questionnaire, a telephone message with a code was sent to each participant. Participants also received an email with the web link to access the online questionnaire. The study was approved by the Ethical Committee of the Department of Psychology at the university of the first author (Prot. 001067).

Measures
Demographic variables
[bookmark: _Hlk84407850][bookmark: _Hlk79452722][bookmark: _Hlk84407839][bookmark: _Hlk84407978]Demographic data included age, educational level (coded into 1= Primary school; 2=Middle school; 3=Higher school; 4= University degree), marital status (coded into 1=Not married; 2=Married; 3=Divorced), working status (coded into 0=unemployed and 1= employed), region of the country (coded as 1=North, 2=Centre and 3=South), parity (coded as 0=Primiparous; 1=Multiparous), and pregnancy trimester (coded into 1= First trimester; 2=Second trimester; 3=Third trimester). At follow-up, women were asked whether, in the time between the first and the second assessment, they had another child (coded into 0= no other births, 1= other births).

Theory of Planned Behaviour measures
Attitudes towards breastfeeding were measured through 11 semantic differential items: “Once other foods have been added to my baby's diet, continuing breastfeeding my baby until he/she is 2 years old and more would be for me…” “useless-useful”, “unpleasant-pleasant”, “negative-positive”, “embarrassed-unembarrassed”, “unhealthy-healthy”, “tiring-relaxing”, “uncomfortable-practical”, “disadvantageous-advantageous”, “unsatisfactory-satisfactory”, “wrong-right”, and “stupid-wise”. Items were scored on a 7-point Likert scale and the average was calculated. The Cronbach’s α was 0.97.
Norms were split into injunctive (perceptions about others approval) and descriptive (perceptions of others behaviour) norms. Injunctive norms regarding exclusive breastfeeding were measured through 3-items rated on a 7-point Likert scale, ranging from completely disagree (1) to completely agree (7). Items were: “Once other foods have been added to my baby's diet… Most people who are important to me think, that I should continue to breastfeed my baby until he/she is 2 years old and more”; “…Most people who are important to me would approve…” and “…Most people who are important to me would like…”. The items scores were averaged, with higher scores representing higher perceived social approval of breastfeeding. The α coefficient was 0.94.  Descriptive norms were measured using 2-items rated on a 7-point Likert scale, ranging from completely true (1) to completely false (7). Items were: “People who are important to me (friends and family members) continued to breastfeed their babies for the first 2 years” and “Other mothers I know continued to breastfeed their babies for the first 2 years”. Higher scores indicate greater descriptive norm for breastfeeding. The Cronbach’s α was 0.66.
Perceived Behavioural Control (PBC) was assessed with 3-items: “Once other foods have been added to your baby's diet, suppose you decide to continue breastfeeding your baby until he/she is 2 years old and more, how easy or difficult do you think it will be?”, “Very difficult” (1) to “ Very easy” (7); “Decide to continue breastfeeding my baby until he's 2 years old is…. “ not at all up to me” (1) to “completely up to me” (7); and “How much control do you feel over your decision to continue to breastfeed your baby until he/she is 2 years old?” “not at all under my control” (1) to “completely under my control” (7). These items were averaged, with higher scores representing greater PBC over breastfeeding. The Cronbach’s α was 0.75.
Mothers’ intention to breastfeed was measured through 3-items: “Once other foods have been added to my baby's diet, do you intend to breastfeed your baby until he/she is 2 years old?” “Definitely do not” (1) to “Definitely do’ (7). The remaining items asked participants how strongly they wanted to breastfeed, and how likely they thought it was that they would breastfeed. Higher scores indicated greater intention to breastfeed. The Cronbach’s α was 0.92.

Breastfeeding behaviour at 2-years
Continued breastfeeding was measured 2-years after the childbirth via a self-report online questionnaire and it was measured as the number of months and weeks that women breastfeed.

Data analysis
[bookmark: _Hlk84157994]In order to examine whether participants who completed both assessments differ from those who did not complete both assessments, one-way analyses of variance (ANOVAs) and χ2 tests were used. Participants were compared on all sociodemographic characteristics.
Due to the presence of missing values in the dataset, two separate analyses were conducted. First, we conducted ‘complete cases’ analyses considering those participants who provided both baseline and follow-up data. Second, we run analyses using multiple imputation by chained equations to allow the inclusion of participants with missing outcomes at baseline or follow-up. The findings were similar with these two sets of analyses and therefore only the analyses based on imputed data are reported. 
[bookmark: _Hlk57148026]Descriptive statistics, including means, standard deviations and Cronbach alphas were computed for all the scales. Pearson correlation coefficients were computed to examine the relations between Age, Educational Level, Parity, Breastfeeding Attitudes, Injunctive Norms, Descriptive Norms, Perceived Behavioural Control, Breastfeeding Intention and Breastfeeding Behaviour at 2 years. 
Prior to regression analyses, variables were mean-centred before computing the hypothesized interaction terms (Parity x Attitudes, Parity x Descriptive Norms, Parity x Injunctive Norms, Parity x PBC, Parity x Intention). Only mean-centred variables were employed in the regression analyses. There were two main reasons to compute mean-centred. First, mean centring tends to decrease the correlation between predictor variables and interaction terms and therefore diminishes multicollinearity problems (Aiken & West, 1991). Second, for non-centred data regression, coefficients in equations containing interactions are not invariant under linear transformations of the data (Aiken & West, 1991), and thus data mean centring removes this problem, which leads to a less problematic interpretation of the data.
[bookmark: _Hlk84332230][bookmark: _Hlk84407433][bookmark: _Hlk79476476][bookmark: _Hlk84158218]Linear regression analyses examined the respective contribution of sociodemographic characteristics, TPB variables and the interactions between parity and TPB constructs in predicting intention to breastfeed. In accordance with TPB, background variables (age, educational level, and parity) were entered in Step 1, followed by first-order TPB variables (attitudes, descriptive norms, injunctive norms, and perceived behavioural control) in Step 2, and finally the interactions between parity and TPB variables in Step 3. 
[bookmark: _Hlk84332300]Logistic regression analyses were used to predict breastfeeding behaviour for 2 years or more versus breastfeeding for less than 2 years. In the first block of the regression, age, educational level, parity, and other births were entered; in the second block second order TPB variables (intentions and perceived behavioural control) that influence directly the behaviour were entered; in the third block the first order of TPB variables (attitudes, descriptive norms, and injunctive norms) that influence intentions were added. In the fourth and final block, interactions between parity and intention and between parity and PBC were entered.
For the analyses, we considered p values lower than or equal to 0.05 as significant. Data analyses were conducted using the statistical software SPSS v25.

Results
[bookmark: _Hlk84407472][bookmark: _Hlk84002964]From the initial sample of 158 pregnant women who complete the first self-report assessment (T1), 3 were excluded because the mothers lost their child during pregnancy and 45 were not available to complete the second assessment 2-years later (T2). Thus, the response rate at the 2-year follow-up was 70.98%. Regarding the differences between the responders and non-responders at follow-up, no significant differences were found for age, region, marital status, work status and parity, while significant differences were found for educational level. Specifically, the proportion of those having a higher education level was higher in the responders group compared to the non-responder to follow-up (χ2=24.29, p<0.001). 
The women’s mean age was 31.47 years (SD = 5.40), ranged between 18 and 44 years. Moreover, 63.2% were primiparous mothers (n=98) and 36.8% were multiparous (n=57). In the present sample, 38.9% of women breastfeed for one 1-year or more, but only 10.98% of women breastfeed up to 2 years. Participants’ demographics are presented in Table 1.
Before considering regression analyses, correlations among Breastfeeding Attitudes, Injunctive Norms, Descriptive Norms, Perceived Behavioural Control, Breastfeeding Intentions and Breastfeeding Behaviour at 2 years with Age, Educational Level and Parity were examined. The correlations are reported in Table 2.

Regression to predict Intention
Hierarchical multiple regression for predicting breastfeeding intention is presented in Table 3. Age, educational level, parity were entered first (Block 1), and explained 8% of the variance in intentions (Block 1, R2 change = 0.077; F change (3,139) = 4.175, p < 0.01). At block 1, parity was the only significant predictor associated with breastfeeding intention. Attitudes, injunctive norms, descriptive norms and PBC were entered in the second block and explained and additional 58% of the variance in intention (Block 2, R2 change = 0.578; F change (4,146) = 61.218, p < 0.001). Attitudes had the greatest influence on intention (β = 0.602), followed by PBC (β = 0.153), descriptive norms (β = 0.127) and parity (β = 0.117). In each case, greater intention to breastfeed was significantly associated with holding more positive attitudes, perceiving greater control to breastfeed, and perceiving the positive influence of others on the behaviour. In the final block (Block 3) interaction terms were entered, using the stepwise method.
These interactions included Parity x Attitudes, Parity x Injunctive Norms, Parity x Descriptive Norms and Parity x PBC. This final block explained an additional 2.8% of the variance for intention to breastfeed (Block 3, R2 change = 0.012; F change (4,142) = 1.333, p =0.274). The Parity x PBC interaction was the only significant interaction entered into the model and was positively associated with intention to breastfeed. The nature of the significant interaction was probed using simple slope analyses (Aiken & West, 1991). For the Parity x PBC interaction, simple slope analyses (see Figure 1) demonstrated that PBC was a strong predictor of intention in multiparous women (B = 0.774, SE = 0.153, p < 0.01) but was a non-significant predictor of intention in primiparous women (B = 0.137, SE =0.181, p =0.261).

Logistic regression to predict breastfeeding behaviour
[bookmark: _Hlk84005118]Logistic regression was performed to assess the impact of sociodemographic characteristics and TPB factors on the likelihood that mothers would breastfeed their child for 2 years or more (see Table 4). Block 1 included demographic variables (age, educational level, parity, and other births) and was not significant (Step χ2 (4, N = 155) = .1.457, p =0.824). This model explained between 0.9% (Cox and Snell R square) and 1.9% (Nagelkerke R squared) of the variance in breastfeed behaviour. Block 2 added two additional independent variables: Breastfeed Intention and Perceived Behaviour Control (Step χ2 (2, N = 155) = 14.425 p < 0.001), explaining between 9.7% (Cox and Snell R square) and 19.42% (Nagelkerke R squared) of the variance in breastfeeding behaviour. As shown in Table 4, only breastfeeding intention made a unique statistically significant contribution to predicting breastfeeding at 2 years with an odds ratio of 1.796 (95% CI = 1.263 - 2.553). This indicated that controlling for all other factors in the model, mothers with higher breastfeeding intention were over nearly 2 times more likely to breastfeed their child at 2 years or more. Block 3 added attitudes, injunctive norms, and descriptive norms to the model (Step χ2 (3, N = 155) = 8.613, p =0.05). Adding this three TPB variables to the model, all the predictors were non-significant. In the final model (Block 4), interaction terms of Parity x Intention and Parity x PBC were tested. Neither of these interactions reached statistical significance and were added to the model (χ2 (2, N = 155) = 0.187, p =0.918).

Discussion
The present study applied the theoretical framework of TPB on a sample of pregnant women and explored the extent to which attitudes, subjective norms and PBC influence long-term breastfeeding intention and behaviour. Although previous studies examined the contribution of TPB variables in predicting initiating breastfeeding behaviour and despite the evidence supporting the benefits of prolonged breastfeeding (Feng et al., 2014; Victora et al., 2016), this is the first study considering breastfeeding behaviour up to 2 years of age. The study was also novel in assessing these relations considering both primiparous and multiparous women.
In the current study, the majority of mothers initiated breastfeeding, however, only a minority of them (10.98%) were still breastfeeding at 2-years. These prevalence rates were similar to the 12% reported in the only available study conducted among women in northern Italy (Carletti et al., 2011), and slightly higher than those reported in other countries (Borkhoff et al., 2018; Lennox et al., 2011; Scott et al., 2019) confirming that only a small number of mothers follow the WHO recommendations to breastfeed up to 2 years.
Considering the contribution of the TPB constructs in predicting intention to breastfeed up to 2 years, the findings of the present study evidenced the strong impact of positive attitudes, followed by PBC and descriptive norms. Together these variables explained 58% of the variance in intention to breastfeed, which is similar to values reported in previous studies (Lawton et al., 2012; McMillan et al., 2008, 2009; Saffari et al., 2016) and a recent meta-analysis (Guo et al., 2016) conducted within the TPB framework but considering lower breastfeeding periods. 
[bookmark: _Hlk79441699][bookmark: _Hlk79476748][bookmark: _Hlk84355502][bookmark: _Hlk84407513][bookmark: _Hlk84003742][bookmark: _Hlk84346179]Regarding the role of parity, few studies have considered both primiparous and multiparous women using the TPB model (Bartle & Harvey, 2017; Kloeben-Tarver et al., 2002; Manstead et al., 1983; Swanson & Power, 2005), and Kloeben-Tarver and colleagues (2002) reported that the amount of previous breastfeeding experience was an influential factor of infant-feeding decision among multiparous women. The present study extends previous literature allowing us to disentangle the influence of parity from the effect of perceived behavioural control over the intention. Our findings showed, in fact, an interaction between parity and PBC, indicating that multiparous women with higher perceived behavioural control have a stronger intention to breastfeed at 2-years. It seems that in relation to forming intentions, PBC is important only in multiparous women. It may be suggested that it is not only the past experience with breastfeeding which may be important in determining higher intentions but developing controllability over factors which in part are determined by external factors like the baby's response to breastfeeding, family and partner influence or external demands including work accomplishments. 
[bookmark: _Hlk79476788]Considering behaviour, the present study findings showed that intentions were the only significant predictor of breastfeeding behaviour at 2-years, explaining around 20% of the variance, similarly to previous studies on breastfeeding and a recent systematic review (Lau et al., 2018). Although previous studies have found that among women with breastfeeding experience, the relation between intentions and breastfeeding at 6 weeks (Bartle & Harvey, 2017) and 12 months was stronger than for first-time mothers (Hackman et al., 2014), the findings of the present study did not show a contribution of parity in predicting behaviour, and parity did not moderate intention-behaviour and PBC-behaviour relation, but findings showed only a strong contribution of intention on predicting breastfeeding behaviour at 2 years.
[bookmark: _Hlk84355590][bookmark: _Hlk84355636]Some practical implications can be drawn based on the present findings. The development and the implementation of strategies that assist women in developing positive breastfeeding attitudes should be addressed, such as providing consistent evidence-based information in antenatal education settings (Hardeman et al., 2002; Oliveira et al., 2017). For example, health practitioners can consider addressing during one-on-one consultations or group educational interventions what women believe that breastfeeding will do for the health of the infant, for the bond between infant and mother and how mothers might approach social situations while breastfeeding. Based on the present study also working on enhancing perceived behavioural control may have a positive impact in increasing intentions to breastfeed. It is important to note that it is not sufficient to have previous experience with breastfeeding, but it is important that during previous experience women develop control over a behaviour which may be determined also by other contextual factors. Consistently, also other aspects of control over the behaviour as self-efficacy beliefs are crucial for continuing breastfeeding (Gau, 2004). In this regard, it may be useful that women are supported by paediatric nurses, midwives, or other health care staff, to develop strong control over the behaviour. Discussion of actual and perceived barriers with mothers, learning ways to mitigate the possible interference of work or significant others on intentions to continue breastfeeding, role-play activities in education sessions and observing other mothers breastfeeding may also be useful strategies to increase one’s perception of control over the behaviour.
Furthermore, considering that breastfeeding intentions are the strongest predictor of breastfeeding duration, interventions directed toward raising behavioural intentions seems to be essential. Educational interventions and motivational interviews to decrease ambivalence and resistance toward sustained breastfeeding behaviour may be considered to improve breastfeeding intention and duration (Haroon et al., 2013; Wilhelm et al., 2006).
[bookmark: _Hlk79451925][bookmark: _Hlk84168401][bookmark: _Hlk84407312][bookmark: _Hlk84348002][bookmark: _Hlk84004085][bookmark: _Hlk84407282][bookmark: _Hlk84077158][bookmark: _Hlk84407095][bookmark: _Hlk84335736]The present study has some limitations that need to be acknowledged. First, the participants enrolled in the study were only expectant mothers who volunteered to be part of the study. In that, they may have different characteristics from mothers who were not available to participate and may not be representative of the entire population of Italian pregnant women. Furthermore, those who completed the study were more educated. Therefore, the generalization of these findings needs to be made with caution. Second, although the sample size was adequate to perform the analyses, a larger sample size would have enabled additional subgroup comparisons (e.g., working vs non-working mothers). Third, as with other longitudinal studies, we encountered nearly 30% of loss to follow-up, which decreased the statistical power. However, multiple imputation avoided further sample size reduction which would otherwise have resulted from exclusions due to missing data. Fourth, a different wording of the items measuring the TPB constructs may have led to different results. For example, the social norm items were constructed to target significant others or mothers that participants knew. The use of more generic items (i.e., Most people or most mothers) may have given a broader view on the women’s perceptions of societies breastfeeding. Also, breastfeeding behaviour was evaluated in general. Future studies may consider how TPB variables differently influence various breastfeeding behaviours (i.e., breastfeeding at night or expressing breastmilk after the maternity leave). Finally, the TPB model has some limitations as highlighted by previous literature (Sniehotta et al., 2014). It does not account for motivational constructs, for reflective or impulsive determinants of behavior (Sheeran et al., 2013) and for the role of emotions in determining the behaviour (Russell et al., 2021; Wang, 2011). At this regard, it is important to note that previous studies demonstrated that birth experiences (i.e. delivery type, labour complications, postpartum haemorrhage) and associated feelings may impact both breastfeeding initiation and duration (Brown et al., 2014; Nagy et al., 2001). Previous research has also evidenced that breastfeeding difficulties and negative experience were associated with overwhelming feelings of fear towards breastfeeding but also with stronger feelings of security and trust in one’s ability to breastfeed a future child (Palmér, 2019). Future studies may therefore consider how the feelings associated with previous birth and breastfeeding experiences may impact on breastfeeding intentions and behaviours and contribute to shaping one’s motivation (e.g., autonomous vs. controlled) to engage in the behavior. 
Despite these limitations, the present study is the first study which considers breastfeeding up to 2 years of age of the baby, which is highly relevant as previous literature evidenced that prolonged breastfeeding is associated with higher benefits for children and mothers’ health. Further studies are needed to explore the effectiveness of interventions aimed at increasing breastfeeding duration.

Financial support: None to declare. 
Conflicts of Interest: No conflict of interest to declare.

Data availability statement:
The data that support the findings of this study are available from the corresponding author upon reasonable request.


References
Ahluwalia, I. B. (2005). Why Do Women Stop Breastfeeding? Findings From the Pregnancy Risk Assessment and Monitoring System. Pediatrics, 116(6), 1408–1412. https://doi.org/10.1542/peds.2005-0013
Amitay, E. L., & Keinan-Boker, L. (2015). Breastfeeding and childhood leukemia incidence: A meta-analysis and systematic review. JAMA Pediatrics, 169(6), 1–9. https://doi.org/10.1001/jamapediatrics.2015.1025
Arenz, S., Rückerl, R., Koletzko, B., & Von Kries, R. (2004). Breast-feeding and childhood obesity - A systematic review. International Journal of Obesity, 28(10), 1247–1256. https://doi.org/10.1038/sj.ijo.0802758
Aune, D., Norat, T., Romundstad, P., & Vatten, L. J. (2014). Breastfeeding and the maternal risk of type 2 diabetes: A systematic review and dose-response meta-analysis of cohort studies. Nutrition, Metabolism and Cardiovascular Diseases, 24(2), 107–115. https://doi.org/10.1016/j.numecd.2013.10.028
Bai, Y., Middlestadt, S. E., Peng, C. Y. J., & Fly, A. D. (2010). Predictors of continuation of exclusive breastfeeding for the first six months of life. Journal of Human Lactation, 26(1), 26–34. https://doi.org/10.1177/0890334409350168
Bartle, N. C., & Harvey, K. (2017). Explaining infant feeding: The role of previous personal and vicarious experience on attitudes, subjective norms, self-efficacy, and breastfeeding outcomes. British Journal of Health Psychology, 22(4), 763–785. https://doi.org/10.1111/bjhp.12254
Bernardo, H., Cesar, V., & Organization, W. H. (2013). Long-term effects of breastfeeding: a systematic review.
Binns, C., Lee, M., & Low, W. Y. (2016). The Long-Term Public Health Benefits of Breastfeeding. Asia-Pacific Journal of Public Health, 28(1), 7–14. https://doi.org/10.1177/1010539515624964
Borkhoff, C. M., Dai, D. W. H., Jairam, J. A., Wong, P. D., Cox, K. A., Maguire, J. L., Birken, C. S., Macarthur, C., & Parkin, P. C. (2018). Breastfeeding to 12 mo and beyond: Nutrition outcomes at 3 to 5 y of age. American Journal of Clinical Nutrition, 108(2), 354–362. https://doi.org/10.1093/ajcn/nqy124
Borra, C., Iacovou, M., & Sevilla, A. (2015). New Evidence on Breastfeeding and Postpartum Depression: The Importance of Understanding Women’s Intentions. Maternal and Child Health Journal, 19(4), 897–907. https://doi.org/10.1007/s10995-014-1591-z
Bowatte, G., Tham, R., Allen, K., Tan, D., Lau, M., Dai, X., & Lodge, C. (2015). Breastfeeding and childhood acute otitis media: A systematic review and meta-analysis. Acta Paediatrica, International Journal of Paediatrics, 104, 85–95. https://doi.org/10.1111/apa.13151
Brown, C. R. L., Dodds, L., Legge, A., Bryanton, J., & Semenic, S. (2014). Factors influencing the reasons why mothers stop breastfeeding. Canadian Journal of Public Health, 105(3), 179–185.
Carletti, C., Pani, P., Knowles, A., Monasta, L., Montico, M., & Cattaneo, A. (2011). Breastfeeding to 24 months of age in the northeast of italy: A cohort study. Breastfeeding Medicine, 6(4), 177–182. https://doi.org/10.1089/bfm.2011.0019
Chowdhury, R., Sinha, B., Sankar, M. J., Taneja, S., Bhandari, N., Rollins, N., Bahl, R., & Martines, J. (2015). Breastfeeding and maternal health outcomes: A systematic review and meta-analysis. Acta Paediatrica, International Journal of Paediatrics, 104, 96–113. https://doi.org/10.1111/apa.13102
Cohen, S. S., Alexander, D. D., Krebs, N. F., Young, B. E., Cabana, M. D., Erdmann, P., Hays, N. P., Bezold, C. P., Levin-Sparenberg, E., Turini, M., & Saavedra, J. M. (2018). Factors Associated with Breastfeeding Initiation and Continuation: A Meta-Analysis. Journal of Pediatrics, 203, 190-196.e21. https://doi.org/10.1016/j.jpeds.2018.08.008
De Jager, E., Broadbent, J., Fuller-Tyszkiewicz, M., & Skouteris, H. (2014). The role of psychosocial factors in exclusive breastfeeding to six months postpartum. Midwifery, 30(6), 657–666. https://doi.org/10.1016/j.midw.2013.07.008
Dieterich, C. M., Felice, J. P., O’Sullivan, E., & Rasmussen, K. M. (2013). Breastfeeding and Health Outcomes for the Mother-Infant Dyad. Pediatric Clinics of North America, 60(1), 31–48. https://doi.org/10.1016/j.pcl.2012.09.010
Dogaru, C. M., Nyffenegger, D., Pescatore, A. M., Spycher, B. D., & Kuehni, C. E. (2014). Breastfeeding and childhood asthma: Systematic review and meta-Analysis. American Journal of Epidemiology, 179(10), 1153–1167. https://doi.org/10.1093/aje/kwu072
Dong, Y., Chi, X., Hai, H., Sun, L., Zhang, M., Xie, W. F., & Chen, W. (2020). Antibodies in the breast milk of a maternal woman with COVID-19. Emerging Microbes and Infections, 9(1), 1467–1469. https://doi.org/10.1080/22221751.2020.1780952
Emmanuel, A. (2015). A Literature Review of the Factors That Influence Breastfeeding: An Application of the Health Belief Model. International Journal of Nursing and Health Science, 2(3), 28–36.
Feng, L. P., Chen, H. L., & Shen, M. Y. (2014). Breastfeeding and the Risk of Ovarian Cancer: A Meta-Analysis. Journal of Midwifery and Women’s Health, 59(4), 428–437. https://doi.org/10.1111/jmwh.12085
Gau, M. L. (2004). Evaluation of a lactation intervention program to encourage breastfeeding: A longitudinal study. International Journal of Nursing Studies, 41(4), 425–435. https://doi.org/10.1016/j.ijnurstu.2003.11.002
Guo, J. L. L., Wang, T. F. F., Liao, J. Y. Y., & Huang, C. M. M. (2016). Efficacy of the theory of planned behavior in predicting breastfeeding: Meta-analysis and structural equation modeling. Applied Nursing Research, 29, 37–42. https://doi.org/10.1016/j.apnr.2015.03.016
Hackman, N. M., Schaefer, E. W., Beiler, J. S., Rose, C. M., & Paul, I. M. (2014). Breastfeeding Outcome Comparison by Parity. Breastfeeding Medicine, 10(3), 156–162. https://doi.org/10.1089/bfm.2014.0119
Hardeman, W., Johnston, M., Johnston, D., Bonetti, D., Wareham, N., & Kinmonth, A. L. (2002). Application of the Theory of Planned Behaviour in Behaviour Change Interventions: A Systematic Review. Psychology & Health, 17(2), 123–158. https://doi.org/10.1080/08870440290013644a
Haroon, S., Das, J. K., Salam, R. A., Imdad, A., & Bhutta, Z. A. (2013). Breastfeeding promotion interventions and breastfeeding practices: a systematic review. BMC Public Health, 13(Suppl 3), S20. https://doi.org/10.1186/1471-2458-13-S3-S20
Heinig, M. J. (2001). Host defense benefits of breastfeeding for the infant: Effect of breastfeeding duration and exclusively. Pediatric Clinics of North America, 48(1), 105–123. https://doi.org/10.1016/S0031-3955(05)70288-1
Horta, B. L., Loret De Mola, C., & Victora, C. G. (2015). Long-term consequences of breastfeeding on cholesterol, obesity, systolic blood pressure and type 2 diabetes: A systematic review and meta-analysis. Acta Paediatrica, International Journal of Paediatrics, 104, 30–37. https://doi.org/10.1111/apa.13133
Ismail, T. A. T., Muda, W. A. M. W., & Bakar, M. I. (2016). The extended theory of planned behavior in explaining exclusive breastfeeding intention and behavior among women in Kelantan, Malaysia. Nutrition Research and Practice, 10(1), 49–55. https://doi.org/10.4162/nrp.2016.10.1.49
Kitano, N., Nomura, K., Kido, M., Murakami, K., Ohkubo, T., Ueno, M., & Sugimoto, M. (2016). Combined effects of maternal age and parity on successful initiation of exclusive breastfeeding. Preventive Medicine Reports, 3, 121–126. https://doi.org/10.1016/j.pmedr.2015.12.010
Kloeben-Tarver, A. S., Thompson, N. J., & Miner, K. R. (2002). Intent to Breast-Feed: The Impact of Attitudes, Norms, Parity and Experience. American J Ournal of Health Behavior, 26(3), 182–187.
Lamberti, L. M., Zakarija-Grković, I., Fischer Walker, C. L., Theodoratou, E., Nair, H., Campbell, H., & Black, R. E. (2013). Breastfeeding for reducing the risk of pneumonia morbidity and mortality in children under two: A systematic literature review and meta-analysis. BMC Public Health, 13(SUPPL.3). https://doi.org/10.1186/1471-2458-13-S3-S18
Lau, C. Y. K., Lok, K. Y. W., & Tarrant, M. (2018). Breastfeeding Duration and the Theory of Planned Behavior and Breastfeeding Self-Efficacy Framework: A Systematic Review of Observational Studies. Maternal and Child Health Journal, 22(3), 327–342. https://doi.org/10.1007/s10995-018-2453-x
Lawton, R., Ashley, L., Dawson, S., Waiblinger, D., & Conner, M. (2012). Employing an extended Theory of Planned Behaviour to predict breastfeeding intention, initiation, and maintenance in White British and South-Asian mothers living in Bradford. British Journal of Health Psychology, 17(4), 854–871. https://doi.org/10.1111/j.2044-8287.2012.02083.x
Lennox, A., Sommerville, J., Ong, K. K., Henderson, H., & Allen, R. D. (2011). Diet and Nutrition Survey of Infants and Young Children. https://www.gov.uk/government/publications/diet-and-nutrition-survey-of-infants-and-young-children-2011
Li, D. P., Du, C., Zhang, Z. M., Li, G. X., Yu, Z. F., Wang, X., Li, P. F., Cheng, C., Liu, Y. P., & Zhao, Y. S. (2014). Breastfeeding and ovarian cancer risk: A systematic review and meta-analysis of 40 Epidemiological studies. Asian Pacific Journal of Cancer Prevention, 15(12), 4829–4837. https://doi.org/10.7314/APJCP.2014.15.12.4829
Manstead, A. S., Proffitt, C., & Smart, J. L. (1983). Predicting and understanding mothers’ infant-feeding intentions and behavior: Testing the theory of reasoned action. Journal of Personality and Social Psychology, 44(4), 657–671. https://doi.org/10.1037/0022-3514.44.4.657
McMillan, B., Conner, M., Green, J., Dyson, L., Renfrew, M., & Woolridge, M. (2009). Using an extended theory of planned behaviour to inform interventions aimed at increasing breastfeeding uptake in primiparas experiencing material deprivation. British Journal of Health Psychology, 14(2), 379–403. https://doi.org/10.1348/135910708X336112
McMillan, B., Conner, M., Woolridge, M., Dyson, L., Green, J., Renfrew, M., Bharj, K., & Clarke, G. (2008). Predicting breastfeeding in women living in areas of economic hardship: Explanatory role of the theory of planned behaviour. Psychology and Health, 23(7), 767–788. https://doi.org/10.1080/08870440701615260
Meedya, S., Fahy, K., & Kable, A. (2010). Factors that positively influence breastfeeding duration to 6 months: A literature review. Women and Birth, 23(4), 135–145. https://doi.org/10.1016/j.wombi.2010.02.002
Moss, B. G., & Yeaton, W. H. (2014). Early childhood healthy and obese weight status: potentially protective benefits of breastfeeding and delaying solid foods. Maternal and Child Health Journal, 18(5), 1224–1232.
Nagy, E., Orvos, H., Pál, A., Kovács, L., & Loveland, K. (2001). Breastfeeding duration and previous breastfeeding experience. Acta Paediatrica, International Journal of Paediatrics, 90(1), 51–56. https://doi.org/10.1080/080352501750064879
Oliveira, I. B. B., Leal, L. P., Coriolano-Marinus, M. W. de L., Santos, A. H. da S., Horta, B. L., & Pontes, C. M. (2017). Meta-analysis of the effectiveness of educational interventions for breastfeeding promotion directed to the woman and her social network. Journal of Advanced Nursing, 73(2), 323–335. https://doi.org/10.1111/jan.13104
Owen, C. G., Martin, R. M., Whincup, P. H., Davey Smith, G., & Cook, D. G. (2012). Does breastfeeding influence risk of type 2 diabetes in later life? A quantitative analysis of published evidence (The American Journal of Clininical Nutrition (2006) 84 (1043-1054)). American Journal of Clinical Nutrition, 95(3), 779. https://doi.org/10.3945/ajcn.111.033035
Pace, R. M., Williams, J. E., Järvinen, K. M., Belfort, M. B., Pace, C. D. W., Lackey, K. A., Gogel, A. C., Nguyen-Contant, P., Kanagaiah, P., Fitzgerald, T., Ferri, R., Young, B., Rosen-Carole, C., Diaz, N., Meehan, C. L., Caffé, B., Sangster, M. Y., Topham, D., McGuire, M. A., … McGuire, M. K. (2021). Characterization of SARS-CoV-2 RNA, Antibodies, and Neutralizing Capacity in Milk Produced by Women with COVID-19. MBio, 12(1), 1–11. https://doi.org/10.1128/mBio.03192-20
Palmér, L. (2019). Previous breastfeeding difficulties: an existential breastfeeding trauma with two intertwined pathways for future breastfeeding—fear and longing. International Journal of Qualitative Studies on Health and Well-Being, 14(1). https://doi.org/10.1080/17482631.2019.1588034
Peters, S. A. E., Yang, L., Guo, Y., Chen, Y., Bian, Z., Du, J., Yang, J., Li, S., Li, L., Woodward, M., & Chen, Z. (2017). Breastfeeding and the Risk of Maternal Cardiovascular Disease: A Prospective Study of 300 000 Chinese Women. Journal of the American Heart Association, 6(6). https://doi.org/10.1161/JAHA.117.006081
Pitonyak, J. S., Jessop, A. B., Pontiggia, L., & Crivelli-Kovach, A. (2016). Life Course Factors Associated with Initiation and Continuation of Exclusive Breastfeeding. Maternal and Child Health Journal, 20(2), 240–249. https://doi.org/10.1007/s10995-015-1823-x
Polack, F. P., Thomas, S. J., Kitchin, N., Absalon, J., Gurtman, A., Lockhart, S., Perez, J. L., Pérez Marc, G., Moreira, E. D., Zerbini, C., Bailey, R., Swanson, K. A., Roychoudhury, S., Koury, K., Li, P., Kalina, W. V., Cooper, D., Frenck, R. W., Hammitt, L. L., … Gruber, W. C. (2020). Safety and Efficacy of the BNT162b2 mRNA Covid-19 Vaccine. New England Journal of Medicine, 383(27), 2603–2615. https://doi.org/10.1056/nejmoa2034577
Russell, P. S., Smith, D. M., Birtel, M. D., Hart, K. H., & Golding, S. E. (2021). The role of emotions and injunctive norms in breastfeeding: a systematic review and meta-analysis. Health Psychology Review, 0(0), 1–23. https://doi.org/10.1080/17437199.2021.1893783
Saffari, M., Pakpour, A. H., & Chen, H. (2016). Factors influencing exclusive breastfeeding among Iranian mothers: A longitudinal population-based study. Health Promotion Perspectives, 7(1), 34–41. https://doi.org/10.15171/hpp.2017.07
Scott, J., Ahwong, E., Devenish, G., Ha, D., & Do, L. (2019). Determinants of continued breastfeeding at 12 and 24 months: Results of an Australian cohort study. International Journal of Environmental Research and Public Health, 16(20). https://doi.org/10.3390/ijerph16203980
Sniehotta, F. F., Presseau, J., & Araújo-Soares, V. (2014). Time to retire the theory of planned behaviour. Health Psychology Review, 8(1), 1–7. https://doi.org/10.1080/17437199.2013.869710
Swanson, V., & Power, K. G. (2005). Initiation and continuation of breastfeeding: theory of planned behaviour. Journal of Advanced Nursing, 50(3), 272–282. https://doi.org/10.1111/j.1365-2648.2005.03390.x
Taveras, E. M., Capra, A. M., Braveman, P. A., Jensvold, N. G., Escobar, G. J., Lieu, T. A., & Objective, A. (2003). Breastfeeding Discontinuation. Pediatrics, 112(1), 108–115.
Thulier, D., & Mercer, J. (2009). Variables associated with breastfeeding duration. JOGNN - Journal of Obstetric, Gynecologic, and Neonatal Nursing, 38(3), 259–268. https://doi.org/10.1111/j.1552-6909.2009.01021.x
Victora, C. G., Bahl, R., Barros, A. J. D., França, G. V. A., Horton, S., Krasevec, J., Murch, S., Sankar, M. J., Walker, N., Rollins, N. C., Allen, K., Dharmage, S., Lodge, C., Peres, K. G., Bhandari, N., Chowdhury, R., Sinha, B., Taneja, S., Giugliani, E., … Richter, L. (2016). Breastfeeding in the 21st century: Epidemiology, mechanisms, and lifelong effect. The Lancet, 387(10017), 475–490. https://doi.org/10.1016/S0140-6736(15)01024-7
Wang, X. (2011). The role of anticipated negative emotions and past behavior in individuals’ physical activity intentions and behaviors. Psychology of Sport and Exercise, 12(3), 300–305. https://doi.org/10.1016/j.psychsport.2010.09.007
Wilhelm, S. L., Stepans, M. B. F., Hertzog, M., Rodehorst, T. K. C., & Gardner, P. (2006). Motivational interviewing to promote sustained breastfeeding. JOGNN - Journal of Obstetric, Gynecologic, and Neonatal Nursing, 35(3), 340–348. https://doi.org/10.1111/j.1552-6909.2006.00046.x
World Health Organization. (2013). Long-term effects of breastfeeding: a systematic review. In World Health Organization. http://www.who.int/maternal_child_adolescent
Ystrom, E. (2012). Breastfeeding cessation and symptoms of anxiety and depression: A longitudinal cohort study. BMC Pregnancy and Childbirth, 12. http://www.biomedcentral.com/1471-2393/12/36%5Cnhttp://ovidsp.ovid.com/ovidweb.cgi?T=JS&PAGE=reference&D=emed10&NEWS=N&AN=2012559933



Figure captions
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