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Abstract: Background: While immigrant children often exhibit better breastfeeding practices, they 

may face challenges in maintaining a healthy diet and engaging in organized sports. Despite the 

growing immigrant child population in Portugal, evidence on these behaviours, particularly among 

preschool aged children, remains limited. In this context, this study examines the associations 

between migrant status and breastfeeding patterns, fruit and vegetable consumption and 

participation in sports in children living in the Lisbon Metropolitan Area. Methods: Cross-sectional 

study nested within a cross-sequential cohort was carried out in the Lisbon region between May 

2022 and April 2024. Approximately 720 children (49.4% immigrants) born in 2018 and 2020 were 

enrolled in the study, and data were collected through a face-to-face interview with parents using a 

structured questionnaire with information on socioeconomic variables, migration history, 

breastfeeding habits, and children’s diet (fruit and vegetable consumption) and physical activity. 

We used parametric and non-parametric tests to compare migrant and non-migrant children. To 

quantify factors associated with the main outcomes, we estimated a logistic regression model and 

calculated crude and adjusted odds ratios and their respective CI95%. Results: Immigrant children 

were disproportionately represented in socioeconomically disadvantaged families. Breastfeeding 

initiation rates were higher among immigrant mothers (96.3%vs.87.6%, p < 0.001). Additionally, 

immigrant mothers had a longer median duration of any breastfeeding (14 vs. 8 months, p < 0.001) 

and of exclusive breastfeeding (6 vs. 4 months, p < 0.001). Being an immigrant child decreased 

significantly the odds of consuming three or more portions of fruit (aOR=0.700; CI95%:0.511-0.959; 

p=0.027) and two or more portions of vegetables per day (aOR=0.489; CI 95%: 0.350-0.684;p<0.001) 

compared with non-immigrant children. Immigrant children were twice as likely to not engage in 

sports (aOR=2.185; CI95%:1.512-3.158;p<0.001). Conclusions: The findings highlight the need to 

address social determinants of health and the challenges faced by immigrant families in promoting 

a balanced diet and sports participation for their children. Multisectoral, culturally appropriate 

interventions that support breastfeeding, improve access to healthy food, and encourage sports are 

crucial to reducing health inequalities. 

Keywords: immigrant children; fruit and vegetables intake; physical activity; breastfeeding 

practices; social determinants of health; migrant children in Portugal 

 

1. Introduction 

In recent years, significant increases in migration flows to Europe have been driven by conflict, 

economic instability, and environmental crises [1,2]. In 2023, 6% of the people living in the EU were 

citizens born outside the EU [3], and many were children. In Portugal, the population of immigrant 

children is growing, with 29,2% of live births in 2023 occurring to foreign-born mothers living in the 

country [4]. The Lisbon Metropolitan Area recorded an even higher proportion in the same year, with 
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44,5% of live births to mothers of foreign nationality, mainly from Brazil and African-Portuguese-

Speaking Countries [4]. 

Portugal has implemented progressive policies to support migrant integration, including access 

to healthcare and education [5]. Nonetheless, similar to other countries, migrant families often 

experience higher levels of poverty and food insecurity compared to native-born families, primarily 

due to socioeconomic disadvantages, cultural barriers, and difficulties in accessing essential 

resources in the host country [6–10]. Accordingly, immigrant populations face unique challenges that 

may affect their breastfeeding practices, dietary choices, and children’s overall health [10]. 

Breastfeeding is universally recognised as a critical component of infant nutrition and development, 

with established long-term benefits for children’s physical health, cognitive function development, 

and emotional well-being [11]. The World Health Organization (WHO) recommends exclusive 

breastfeeding for the first six months of life, followed by continued breastfeeding alongside the 

introduction of complementary foods up to at least two years of age [11]. Despite consistent evidence 

on the health benefits of breastfeeding and policies aimed at promoting optimal breastfeeding 

practices, exclusive breastfeeding remains below the WHO recommendations. From 2015 to 2020, 

only about 44% of infants aged 0 to 6 months worldwide were exclusively breastfed [12]. Results from 

the WHO European Childhood Obesity Surveillance Initiative (COSI) 2015/2017 indicated that in 

only one-third of the surveyed countries, more than 25% of children were exclusively breastfed up to 

six months of age. In Portugal, the prevalence was 21% [13]. Breastfeeding practices vary widely 

across different cultures and regions and are influenced by cultural beliefs, socio-demographic 

characteristics and economic status. Some studies report differences in breastfeeding practices 

between migrant and native-born mothers, influenced by factors like country of origin, length of stay 

in the host country, and acculturation [14–19]. However, a study conducted in Portugal found that 

the maternal country of birth does not affect breastfeeding initiation and that breastfeeding duration 

remains consistent regardless of how long they have lived in the country [20]. Additionally, studies 

found that migrant mothers generally have higher breastfeeding initiation rates [21] and longer 

breastfeeding duration, whether exclusively or in any form, compared with native-born mothers 

[20,22]. In contrast, a study from Denmark found that non-Nordic migrants and their descendants 

were more likely to have suboptimal breastfeeding than women of Danish origin [23]. 

Children of immigrant parents more often experience an imbalanced diet [24] and an unhealthy 

lifestyle [25], which can prevent them from reaching their full potential and may reinforce health 

disparities and social inequalities [26]. Worldwide, undernutrition is associated with 45% of child 

deaths [12]. Moreover, migrant children in European countries have a higher risk of malnutrition 

[10]. Fruit and vegetable consumption serves as a key indicator for assessing diet quality. In 2015-

2016, a national survey from Portugal found that 72% of children had insufficient consumption of 

fruits and vegetables [27]. The Portuguese Health Directorate (DGS) recommends a daily intake of 2-

3 portions of fruit and 3-4 portions of vegetables per day for 1-6 year olds [28]. Proper nutrition during 

early childhood, including sufficient consumption of fruits and vegetables, lays the foundation for 

lifelong health by helping reduce morbidity and mortality, lowering the risk of non-communicable 

diseases, supporting overall development, and significantly influencing long-term health outcomes 

[29–31]. Studies show that migrant status is commonly associated with food insecurity, with rates 

reported in this group being higher than that of the general population and with a higher risk of low 

vegetable/fruit consumption in children [8,9,32–36]. In contrast, a study in the Netherlands found 

that migrant children consumed more fruits and vegetables than their native peers [37]. 

Physical activity (PA) intersects with breastfeeding and dietary habits for healthy child 

development. It enhances overall children’s health by promoting bone strength, healthy growth and 

muscle development, and improving motor and cognitive skills while reducing the risk of childhood 

obesity and related non-communicable diseases later in life. Moreover, PA promotes better mental 

health and well-being [38,39]. Research suggests that immigration background can pose a barrier to 

PA among children, as immigrants more often exhibit lower levels of physical activity than non-

immigrant children [40,41]. This may be attributed to reduced access to safe recreational spaces, 
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acculturation challenges, and socioeconomic constraints [42,43]. Studies also found lower 

participation of immigrant children in organised sports [44–46]. 

In Portugal, most studies on the migrant population have focused on adults while evidence on 

the nutritional behaviour and physical activity of preschool-aged immigrant children remains scarce. 

In this context, this study aimed to analyse the associations between migrant status and breastfeeding 

duration, fruit and vegetable consumption, and physical activity in immigrant and non-immigrant 

children living in the Lisbon Metropolitan Area in Portugal. 

2. Materials and Methods 

This is a cross-sectional study nested within a cohort study. The original study followed a cross-

sequential cohort of children born in 2018 and 2020 in the Lisbon region, Portugal. In this paper, we 

used data from the first wave. 

2.1. Study Setting 

The study was carried out in four municipalities in the Lisbon region of Portugal (Barreiro, 

Moita, Montijo and Alcochete). In 2022, the region included 17 primary health care centres with 

around 240,000 users, of which 3.4% were children aged between 1 and 5 years. The region also has 

two hospitals. 

2.2. Participants 

We included children born in 2018 and 2020, living in the four municipalities and attending 

primary health centres. There are no figures on child users disaggregated by immigrant status, but 

we know, for example, that in 2023, in one of the largest public maternities in Lisbon (Maternidade 

Alfredo da Costa), more than 40% of children were born to a foreign mother. We define children as 

immigrant if they resided in Portugal and were born outside the EU or had at least one parent born 

outside the EU. We included in our study all immigrant children attending health centers during the 

period of recruitment. Primary health centers were randomly selected, and one non-immigrant child 

was matched to one immigrant to overcome possible lost to follow-up of immigrants. 

2.3. Recruitment 

We recruited children based on their health and vaccination appointment schedules at primary 

health care centres in their area of residence. First, we selected children born in 2018 and 2020 from 

these schedules. Then, at the scheduled time, we approached all parents/caregivers who attended a 

consultation or vaccination appointment with their child in the waiting room. Recruitment took place 

sequentially, with children born in 2018 and 2020 enrolled between May 2022 and April 2024. 

2.4. Data Collection 

2.4.1. Socioeconomic, Demographic and Children’s Health Variables 

At baseline (i.e., the first wave of data collection for each age cohort), we conducted face-to-face 

interviews with the child’s parents/ caregivers using a questionnaire to collect socioeconomic and 

demographic data. The interviews took place in a private area within the primary health care center 

to ensure complete privacy. Our research team included immigrant recruiters/interviewers with 

diverse backgrounds who have received specialized training to ensure accurate data collection. The 

interviews were conducted in Creole, Brazilian Portuguese, and English, in addition to Portuguese, 

as needed. The study examined various variables, including the caregiver’s age, sex, educational 

level, employment status, perception of the child’s health status, monthly household net income, 

family structure, child’s migrant status and migration history, health insurance and access to health 

care. We also collected information on children’s diet (fruit and vegetable consumption) and physical 

activity. 
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2.4.2. Main Outcomes 

We analyzed two main outcomes: dietary habits and physical activity. Dietary habits were 

divided into fruit and vegetable consumption: a binary variable equal to one if fruit consumption is 

above the median and zero otherwise; and a binary variable equal to one if vegetable consumption is 

above the median and zero otherwise. For physical activity, the main outcome is one if the children 

don’t do any physical activity and zero otherwise. 

The secondary outcome is related to breastfeeding practices and is measured as median duration 

of total breastfeeding and median duration of exclusive breastfeeding. 

2.5. Statistical Analysis 

Descriptive statistics were used to characterize the sample variables. The two-sample z-test was 

used to compare proportions between groups, and the Mann-Whitney U test was used to compare 

medians. Associations between variables were analyzed using Qui-Square tests ( Fisher and Fisher-

Freeman-Halton exact tests). Odds ratios and corresponding IC95% were estimated using logistic 

regression. We set the significance level at 5% and performed the statistical analysis in SPSS software 

version 28. 

3. Results 

3.1. Children and Families Socio-Demographic Characteristics 

A total of 760 children participated in the study, with 55% (n=422) born in 2018 and 45% (n=338) 

born in 2020. Data collection occurred when the children were between the ages of three and five. 

There was an equal distribution between non-immigrant (n=380) and immigrant children (n=380). 

Primary caregivers of immigrant children originated from 27 countries, predominantly from the 

Community of Portuguese Speaking Countries (CPLP). The most represented countries included 

Brazil (22.2%), Angola (21.4%), Cape Verde (17.9%), and Guinea-Bissau (14%), while other immigrant 

origins included countries from the Indian Subcontinent (4%). The median length of stay in Portugal 

for the mothers of immigrant children was five years. 

The main sociodemographic characteristics of the children and their families can be found in 

Table 1 

Table 1. Main sociodemographic characteristics of the children and families. 

Variables 
Immigrant 

Children 

Non-

Immigrant  

Children 

Total p Value 

 n (%) n (%) n (%)  

 380 (50.0) 380 (50.0) 760 (100)  

Sex n=760    p=0.717* 

Female 190 (50.0) 185 (48.7) 375 (49.3)  

Birth Cohort    p<0.001* 

2018 186 (48.9) 236 (62.1) 422 (55.5)  

2020 194 (51.1) 144 (37.9) 338 (44.5)  

Mothers’Educational Level n=759    p=0.003** 

Less than Secondary Level 77 (20.3) 87 (22.9) 164 (21.6)  

Secondary Level/Professional course 192 (50.7) 147 (38.7) 339 (44.7)  

University Degree 110 (29.0) 146 (38.4) 256 (33.7)  

Mothers’ Employment Status n=753    p<0.001* 

Unemployed 161 (43.0) 113 (29.8) 274 (36.4)  

Household Monthly Income n=708    p<0.001** 

<750€ 121 (34.3) 63 (22.9) 184 (26.0)  
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>750 -1500€ 160 (45.3) 123 (34.6) 283 (40.0)  

>1500€ 72 (20.4) 169 (47.6) 241 (34.0)  

Assigned family doctor     p<0.001* 

yes 204 (54.1) 308 (81.3) 512 (67.7)  

Significance level 5%. *two-proportion z test; ** Fisher Freeman- Halton Exact Test. 

Significant differences were observed in both maternal education (p=0.003) and employment 

status (p<0.001) between immigrant and non-immigrant children. Among mothers of immigrant 

children, 50.7% had secondary or professional education compared with 38.7% of their counterparts. 

In contrast, mothers of immigrant children (29% vs 38.4%) were less likely to have completed 

university education compared with mothers of non-immigrant children (29% vs 38.4%). 

Employment status also varied significantly between the two groups, with a higher proportion of 

mothers of immigrant children (43.0%) being unemployed, retired, or students compared to 29.8% of 

mothers of non-immigrant children. Income levels further highlighted socioeconomic disadvantages 

among immigrant children. Immigrant families (34.3%) were two times more likely to have a very 

low monthly income of up to €750 compared to families of non-immigrant children (22.9%). Nearly 

half of non-immigrant families (47.6%) earned more than €1500 per month, whereas two times less 

immigrant families (20.4% ) fell into this category. 

Besides a socioeconomic profile of disadvantage observed among immigrant children, the data 

also suggest the presence of inequalities in healthcare access and utilization. Fewer immigrant 

children had an assigned family doctor compared to non-immigrant (54.1% vs. 81.3%; (p<0.001). 

Moreover, immigrant children had lower attendance rates at age-targeted health and development 

checks. At age three, 58.8% of immigrant children born in 2020 were assessed, compared to 75.0% of 

their counterparts (p=0.003). Similarly, among children born in 2018, 45.7% of immigrants versus 

57.6% of non-immigrant children were examined at age 3 (p=0.019). 

3.2. Breastfeeding, Fruit and Vegetable Intake and Associated Factors 

As shown in Table 2, dietary patterns differed significantly between the two groups. 

Table 2. Dietary patterns of immigrant and non-immigrant children. 

Variables 
Immigrant 

Children 

Non-

Immigrant  

Children 

Total p Value 

 n (%) n (%) n (%)  

 380 (50.0) 380 (50.0) 760 (100)  

Breastfeeding n=759    p<0.001* 

Yes 365 (96.3) 333 (87.6) 698 (92.0)  

Duration of exclusive breastfeeding 

n=693 
   p<0.001*** 

Median months (IQ1-IQ3) 6 (3-6) 4 (2-6) 5 (3-6)  

Total Duration of breastfeeding n=691    p<0.001*** 

Median months (IQ1-IQ3) 14 (7-24) 8 (3-24) 12 (5-24)  

Daily portions of fruit n= 759    p=0.026** 

1 48 (12.7) 34 (8.9) 82 (10.8)  

2 154 (40.6) 128 (33.7) 282 (37.2)  

>=3 173 (45.6) 212 (55.8) 385 (50.7)  

None 4 (1.1)  6 (1.6) 10 (1.3)  

Daily portions of vegetables n=758    p<0.001** 

1 148 (39.2) 103 (27.1) 251 (33.1)  

2 143 (37.8) 210 (55.3) 353 (46.6)  

>=3 64 (16.9) 56 (14.7) 120 (15.8)  
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None 23 (6.1) 11 (2.9) 34 (4.5)  

Recommended daily intake fruit # n=759    p=0.178* 

Yes (>=2 portions) 327 (86.3) 340 (89.5) 667 (87.9)  

Recommended daily intake vegetables#  

n=758 
   p=0.408* 

Yes (>=3 portions) 64 (16.9) 56 (14.7) 120 (15.8)  

Significance level 5%. *two-proportion z test; ** Fisher Freeman- Halton Exact Test; *** Mann- Whitney U Test. # 

according to recommended servings/day by the Portuguese Health Directorate [28]. 

Regarding breastfeeding, data analysis indicates that immigrant children were not only more 

likely to initiate breastfeeding (96.3% versus 87.6%; p<0.001), but were also more likely to be 

exclusively breastfed for a longer duration (median: 6 vs. 4 months; p<0.001). Furthermore, the total 

duration of breastfeeding was longer among immigrant children, with a median of 14 months, 

whereas mothers of non-immigrant children breastfed for a median of 8 months. 

Over 80% of children in both groups met the daily recommended fruit intake (>=2 portions/day) 

for this age group. However, significant differences in the frequency of intake were observed between 

immigrant and non-immigrant children (p<0.001). A greater proportion of non-immigrant children 

(55.8%) consumed three or more portions per day compared to 45.6% of immigrant children. In 

contrast, a higher percentage of immigrant children (13.8%) consumed less than two portions per day 

compared to 10.5% of non-immigrant children. In stark contrast to the high proportion of children 

meeting the recommended daily fruit intake, fewer than 20% of children met the recommended daily 

vegetable consumption (>= 3 portions/day), with similar percentages between immigrant (16.9%) and 

non-immigrant children (14.7%). Nevertheless, distinct vegetable consumption patterns emerged 

between the groups (p<0.001). The proportion of children with zero or very low intake (1 portion/day) 

was lower among non-immigrant children (30% vs 45%), while the intake of 2 portions/day was more 

prevalent among non-immigrant (55.3%) when compared with immigrant children (37.8%). 

Logistic regression analysis was performed to identify the factors associated with daily intake 

above or below the median, defined as three or more portions of fruit and two or more portions of 

vegetables (Tables 3 and 4). Results suggested that, after adjusting for other factors, immigrant 

children had 30 % lower odds of consuming three or more portions of fruit per day compared to non-

immigrant children (aOR=0.700;CI95%:0.511-0.959;p=0.027). Additionally, both immigrant status 

(aOR=0.489;CI 95%: 0.350-0.684;p<0.001) and belonging to the 2018 birth cohort (aOR=0.550;CI95%: 

0.398-0.781;p<0.001) were associated with reduced odds of consuming at least two portions of 

vegetables per day. The findings also suggest that variables related to maternal education and family 

income did not show a significant association with fruit or vegetable intake in either model. 

Table 3. Factors associated with likelihood of consuming >= 3 portion/day of fruit. 

 aOR 95% CI p Value 

Variables 

n=757 
   

Birth cohort year    

2018 1.039 0.767-1.407 0.807 

2020 reference   

Immigrant status    

Non-immigrant child  reference   

Immigrant child 0.700 0.511–0.959 0.027 
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 aOR 95% CI p Value 

Household monthly income    

<=750 € reference   

>750 - 1500 € 1.358 0.928–1.988 0.115 

> 1500 € 1.490 0.959–2.315 0.076 

Mother Educational Level    

Less than Secondary reference   

Secondary 0.800 0.539-1.188 0.269 

University Degree 0.537 0.552-1363 0.537 

Table 4.  Factors associated with likelihood of consuming >=2 portions/day of vegetables. 

 aOR 95% CI p Value 

Variables 

n=757 
   

Birth cohort year    

2018 0.550 0.398-0.761 <0.001 

2020 reference   

Immigrant status    

Non-immigrant child  reference   

Immigrant child 0.489 0.350–0.684 <0.001 

Household monthly income    

<=750 € reference   

>750 - 1500 € 1.163 0.785–1.722 0.452 

> 1500 € 0.990 0.627–1.562 0.964 

Mother Educational Level    

Less than Secondary reference   

Secondary 1.101 0.732-1.655 0.643 

University Degree 1.609 0.999-2.591 0.050 

We also use the subset of children with a migrant background (n= 360) to analyse whether length 

of stay in the host country is associated with nutritional patterns. After adjusting for family income 

and maternal education level, the length of stay in the host country among immigrant mothers was 

not associated with fruit intake above the median ( aOR=1.016;CI95%: 0.990-1.043;p=0.218). However, 

it was positively associated with vegetable consumption (aOR=1.098;CI95%:1.059-1.138;p<0.001). 

3.3. Participation in Sports 
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Significant differences were observed between the two groups regarding participation in sports, 

with non-immigrant children participating at a rate more than twice as high (43.5% vs 20.9%; p<0.001) 

compared to immigrant children (43.5% vs 20.9%; p<0.001). 

A logistic regression model was adjusted to identify factors associated with the chance of not 

participating in sports. The results presented in Table 5 indicate that immigrant children 

(aOR=2.185;CI95%:1.512-3.158;p<0.001) and children born in 2020 (aOR=2.496;CI95%:1.733-

3.595;p<0.001) were twice as likely to not engage in sports compared with non-immigrant children 

and children born in 2018. Other factors were strongly associated with a higher likelihood of non-

participation in sports. Specifically, children from lower-income households and those with mothers 

with lower educational levels were more likely to not engage in sports compared to those from less 

disadvantaged backgrounds. As monthly family income and maternal education levels decreased, 

the odds of children not participating in sports increased. 

Table 5.  Factors associated with likelihood of non-participation in a sport. 

 aOR 95% CI p Value 

Variables 

n=757 
   

Birth cohort year    

2018 reference   

2020 2.496 1.733-3.595 <0.001 

Immigrant status    

Non-immigrant child  reference   

Immigrant child 2.185 1.512–3.158 <0.001 

Household monthly income    

<=750 € 3.181 1.861-5.437 <0.001 

>750 - 1500 € 1.761 1.165–2.662 0.007 

> 1500 € reference   

Mother Educational Level    

Less than Secondary 3.555 2.036-6.206 <0.001 

Secondary 2.087 0.732-1.655 <0.001 

University Degree reference   

Length of stay in the host country among immigrant mothers was significantly associated with 

the child’s participation in sports (aOR=1.035;CI95%:1.004-1.067;p=0.026), after adjusting for family 

income and education of the mother . 

4. Discussion 

Research on migrant child health has been considered a global priority in public health [47]. In 

the context of a growing population of children in immigrant families in the country [4], this paper 

aims to provide insights into the dietary patterns and sports participation of preschool immigrant 

children in Portugal and to identify associated factors. Our findings reveal significant differences 

between immigrant and non-immigrant children highlighting the challenges immigrant families may 

encounter in promoting a healthy lifestyle for their children. These results contribute to expanding 
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the body of research and can inform interventions during this critical period of rapid physical and 

cognitive development. 

The socioeconomic circumstances in which children grow up play a key role in their health 

outcomes, including health behaviours [48]. We observed significant socioeconomic inequalities 

between immigrant and non-immigrant children from an early age. Immigrant children were more 

likely to live in families with lower incomes, and their mothers experienced higher rates of 

unemployment and lower levels of education. Limited access to higher education, discrimination in 

the labour market and precarious employment can be some of the barriers immigrant families face 

[49,50]. This profile of disadvantage aligns with existing literature highlighting income poverty 

among children from immigrant backgrounds as a challenge in many European countries, including 

Portugal [51,52]. Exposure to these structural challenges may contribute to the overall socioeconomic 

vulnerability of immigrant children and shape life-course implications for their health and well-being 

trajectories. Addressing these challenges requires targeted multisectoral policies aimed at improving 

the integration and socioeconomic outcomes of immigrant families, which could ultimately foster 

greater social and economic inclusion and reduce health inequalities. Regarding healthcare access 

and utilization, our findings are consistent with existing research [53–56]. Immigrant children were 

less likely to have an assigned family doctor and attended fewer regular health and development 

check-ups compared to non-immigrant children. This is concerning because, besides monitoring 

child health and development, these assessments offer an opportunity to address a range of topics 

linked to health promotion and disease prevention, including adequate nutrition and physical 

activity. Administrative, socio-cultural, and language barriers, along with a lack of knowledge about 

health services in the host country and insufficient human resources in primary healthcare, may 

contribute to the lower uptake of routine health assessments. Efforts should be made to overcome 

these barriers, including using cultural mediation when necessary, strengthening primary health care 

and adopting a more proactive approach to reach these families with information about the 

availability and importance of health and development assessments. 

Our analysis found that breastfeeding was more prevalent among immigrant mothers. These 

mothers initiated breastfeeding more frequently, breastfed exclusively and breastfed in total duration 

significantly longer than mothers of non-immigrant children. These results are consistent with a 

substantial body of research [19,57–61]; however, the study in Portugal found no differences in 

initiating breastfeeding between the two groups [58]. Conversely, a study in Denmark concluded that 

immigrant mothers breastfed their children suboptimally compared with their counterparts [62]. This 

variation is not surprising, as breastfeeding practices can differ significantly across populations, 

influenced by socio-cultural and economic contexts and migration-related factors, such as 

acculturation, that affect both breastfeeding initiation and duration [19,63]. Breastfeeding provides 

short-term and long-term health, economic and environmental benefits to children, mothers and 

society [64,65]. Our findings suggest that the duration of exclusive breastfeeding remains a challenge 

for mothers of non-immigrant children. Additionally, it is crucial to promote efforts that help sustain 

better breastfeeding practices among immigrant mothers. The promotion and support of 

breastfeeding require a multidimensional universal approach that considers women’s experiences 

and values, workplace conditions, support systems and accessible, cultural diversity aware health 

services to facilitate optimal breastfeeding practices for all women. 

The analysis conducted to evaluate factors associated with fruit and vegetable intake revealed 

that immigrant children had 30% and 45% lower odds, respectively, of consuming higher daily 

portions of fruit and vegetables compared to their non-immigrant counterparts. These findings are 

consistent with other studies [34,37], including one by Boelens et al. in the Netherlands, where 

immigrant children also reported a lower fruit and vegetable intake [33]. Contrasting results were 

shown by a study in Australia where immigrant children with parents from low-and-middle-income 

countries had higher odds of meeting fruit and vegetable recommendations [66]. A study in Sweden 

registered a similar finding with higher vegetable consumption among immigrant children [67]. 

Migrant families and their children appear to be more susceptible to food insecurity and 
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micronutrient deficiencies, which can result from a diet lacking in fruits and vegetables. Iron 

deficiency and low levels of vitamin D are common in migrant children in high-income countries. 

[10,34] However, it is important to note that vegetable consumption remains a challenge for over 80% 

of children in our study, who fail to meet the recommended daily intake set by the Portuguese Health 

Directorate for this age group. This is especially relevant for preschool children - like those in our 

study (ages 3-5 years), as they are undergoing a period of rapid growth, making them possibly more 

at risk for iron deficiency anaemia. This condition is associated with increased susceptibility to 

infections, developmental delays and behavioural difficulties, which can have long-lasting effects if 

not identified and addressed early. Hence, the importance of attending the yearly regular health and 

development assessments as they provide a platform for promoting healthy nutrition and for the 

early identification of potential concerns. Interestingly, maternal education and family income were 

not significantly associated with fruit or vegetable intake. This suggests other factors—such as 

acculturation, neighbourhood food environments, or availability of culturally appropriate foods —

may play a more significant role in shaping dietary behaviours among immigrant children. During 

these early years, children learn what, when, and how much to eat based on the cultural and familial 

beliefs, attitudes and practices surrounding food and eating. As a result, parental influence play a 

significant role in shaping the child’s eating habits [68]. Hodder et al. argue that it is uncertain 

whether parent nutrition education or child nutrition education interventions alone are effective in 

increasing fruit and vegetable consumption in children aged five years and under [69]. A more 

holistic approach including families, community, schools, economic and social sectors, while 

considering cultural differences, can effectively promote healthier eating habits. Strategies should 

include improving access to fresh produce, in which community gardens can have a role fostering 

community connections and cultural exchange together with access to familiar food of diverse 

communities [70]. Further combined strategies could be offering culturally tailored nutrition, 

education, and supporting school programs to ensure all children have access to healthy foods, 

regardless of background Adequate intake of fruits and vegetables during early childhood 

establishes a strong foundation for long-term health. Therefore, initiatives aimed at boosting fruit 

and vegetable consumption in young children could serve as an effective investment to reduce the 

overall burden of related diseases later in life. 

When developed in early life, lifestyle behaviours, such as participating in an organized sport, 

can influence physical activity patterns throughout the life course. Improving the physical activity of 

young children can contribute to their physical health and mental wellbeing as well as reduce the 

risk of developing obesity and associated chronic diseases later in life [38]. Our study found that non-

immigrant children engaged in an organized sport activity two times more often than immigrant 

children. The analysis of factors associated with the chance of not-participating in sports revealed 

that an immigrant background, a lower household income and maternal education increased two to 

three times the odds of not participating in an organized sport activity. These results highlight the 

influence of socioeconomic factors on limiting immigrant children’s opportunities for physical 

activity, reflecting existing trends in the literature, including the systematic review by Lacoste et al. 

and two other studies, one in Italy and the other in Denmark [40,41,44]. The low participation in 

sports among immigrant children has been attributed to socioeconomic barriers, fewer opportunities 

for access to sports programs and facilities in immigrant communities, lack of transportation or 

language difficulties and lack of social integration. Additionally, migrant children from cultures with 

less emphasis on organized sports may exhibit lower participation rates [42,71]. These findings 

highlight the need for targeted interventions to promote physical activity among children from 

disadvantaged backgrounds, including immigrant children. Collaborative partnerships are crucial in 

addressing this issue. Schools can play a significant role by promoting sports in an inclusive manner 

and providing accessible facilities. Additionally, local urban planning authorities should focus on 

creating open spaces for sports, particularly in underserved communities, alongside social policies 

aimed at improving living standards. 
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Limitations and Future Research 

While the findings from this study provide insights into the dietary and physical activity 

behaviours of immigrant and non-immigrant children in Lisbon, there are several limitations to 

consider. The study’s cross-sectional design limits the ability to draw causal conclusions; future 

longitudinal studies could provide insights into the long-term effects of these inequalities on child 

health outcomes. All lifestyle behaviour data were self-reported in our study which could have 

introduced recall and social desirability bias. Additionally, the sample was limited to 3-5 years old 

children in Portugal, and the findings may not be generalizable to other age ranges or migrant 

populations. The role of cultural factors, food availability, and acculturation in shaping the dietary 

and physical activity patterns of immigrant children could also be explored by further research. 

5. Conclusions 

This study highlights significant differences in breastfeeding practices, dietary habits, and sports 

participation between immigrant and non-immigrant children. The findings underscore the need to 

address social determinants of health and the unique challenges faced by immigrant families in 

fostering an optimal fruit and vegetable consumption and promoting participation in sports among 

their children Multisectoral, targeted, culturally appropriate interventions aimed at supporting 

breastfeeding, improving access to fruits and vegetables and increasing sports participation are 

essential to reducing health inequalities and ensuring that all children have equal opportunities for 

healthy development. 

Author Contributions: “Conceptualization, ZM and MROM; methodology, MROM; validation, RL, IA and IR; 

formal analysis, ZM and MROM; data curation, RL, IA and MROM; writing—original draft preparation, ZM 

and RL writing—review and editing, ZM, RL,IA, IR and MROM; supervision, MROM; project administration, 

MROM; funding acquisition, MROM. All authors have read and agreed to the published version of the 

manuscript.”. 

Funding: “The authors received financial support for their research, authorship, and publication. The National 

Foundation for Science and Technology (FCT) granted funding through PTDC/SAU-SER/4664/2020. The project 

received support from the Multiannual Financial Framework 2014/20 and the Global Health and Tropical 

Medicine (GHTM) unit with the identifier UID/04413/2020. Additionally, the authors acknowledge the FCT for 

providing funds through GHTM –UID/04413/2020 and LA-REAL – LA/P/0117/2020”. 

Institutional Review Board Statement: The study was conducted according to the guidelines of the Declaration 

of Helsinki, and was reviewed and approved by the Research Ethics Committee of the Regional Health 

Administration of Lisbon and Tagus Valley, Portugal (071/CES/INV/2021). 

Informed Consent Statement: Written informed consent was obtained from all parents/caregivers before 

participation in the study. . 

Data Availability Statement: The data presented in this study are available on request from MROM. 

Acknowledgments: The authors acknowledge the support from the Executives Directorates and the Clinical and 

Health Councils of the Local Health Unit (ULS) of Arco Ribeirinho, as well as the parents/caregivers of the 

participating children for their collaboration. This work was only possible with the involvement and dedication 

of all partners. 

Conflicts of Interest: The authors declare no conflicts of interest. 

References 

1. Aliyev A. The Challenges Faced by the Refugee Children on the Immigration to Europe. Open J Polit Sci. 

2021;11:251–65. doi: 10.4236/ojps.2021.112017 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 18 March 2025 doi:10.20944/preprints202503.1290.v1

https://doi.org/10.20944/preprints202503.1290.v1


 12 of 15 

 

2. The health of refugees and migrants in the WHO European Region. https://www.who.int/europe/news-

room/fact-sheets/item/the-health-of-refugees-and-migrants-in-the-who-european-region (accessed 7 

March 2024) 

3. European Commission. Eurostat. Migration and asylum in Europe. LU: Publications Office 2024. 

4. Instituto Nacional de Estatística. Estatísticas Demográficas 2023. 

5. Governance of migrant integration in Portugal | European Website on Integration. https://migrant-

integration.ec.europa.eu/country-governance/governance-migrant-integration-portugal_en (accessed 14 

January 2025) 

6. Alarcão V, Guiomar S, Oliveira A, et al. Food insecurity and social determinants of health among 

immigrants and natives in Portugal. Food Secur. 2020;12:579–89. doi: 10.1007/s12571-019-01001-1 

7. Jane Reardon-Anderson, Randy Capps, and Michael Fix. The Health and Well-Being of Children in 

Immigrant Families. ResearchGate. 

https://www.researchgate.net/publication/242604671_The_Health_and_Well-

Being_of_Children_in_Immigrant_Families (accessed 19 January 2025) 

8. Mansour R, Liamputtong P, Arora A. Prevalence, Determinants, and Effects of Food Insecurity among 

Middle Eastern and North African Migrants and Refugees in High-Income Countries: A Systematic 

Review. Int J Environ Res Public Health. 2020;17:7262. doi: 10.3390/ijerph17197262 

9. Hornung M, Stuffolino E, Zagel H. Poverty among migrant, mixed, and non-migrant households: the role 

of non-teleworkability and single-earnership in Germany. J Ethn Migr Stud. ;0:1–28. doi: 

10.1080/1369183X.2024.2404219 

10. Chang R, Li C, Qi H, et al. Birth and Health Outcomes of Children Migrating With Parents: A Systematic 

Review and Meta-Analysis. Front Pediatr. 2022;10:810150. doi: 10.3389/fped.2022.810150 

11. Global nutrition targets 2025: breastfeeding policy brief. https://www.who.int/publications/i/item/WHO-

NMH-NHD-14.7 (accessed 18 January 2025) 

12. Infant and young child feeding. https://www.who.int/en/news-room/fact-sheets/detail/infant-and-young-

child-feeding (accessed 18 January 2025) 

13. Rito AI, Buoncristiano M, Spinelli A, et al. Association between Characteristics at Birth, Breastfeeding and 

Obesity in 22 Countries: The WHO European Childhood Obesity Surveillance Initiative - COSI 2015/2017. 

Obes Facts. 2019;12(2):226-243. doi:10.1159/000500425 

14. Lok KYW, Bai DL, Chan NPT, et al. The impact of immigration on the breastfeeding practices of Mainland 

Chinese immigrants in Hong Kong. Birth. 2018;45:94–102. doi: 10.1111/birt.12314 

15. Dennis C-L, Gagnon A, Van Hulst A, et al. Prediction of Duration of Breastfeeding among Migrant and 

Canadian-Born Women: Results from a Multi-Center Study. J Pediatr. 2013;162:72–9. doi: 

10.1016/j.jpeds.2012.06.041 

16. Izumi C, Trigg J, Stephens JH. A systematic review of migrant women’s experiences of successful exclusive 

breastfeeding in high-income countries. Matern Child Nutr. 2024;20:e13556. doi: 10.1111/mcn.13556 

17. Dennis C-L, Shiri R, Brown HK, et al. Breastfeeding rates in immigrant and non-immigrant women: A 

systematic review and meta-analysis. Matern Child Nutr. 2019;15:e12809. doi: 10.1111/mcn.12809 

18. Claudia Lopes A, Lousada M. Breastfeeding knowledge, attitudes, beliefs and practices of refugee, migrant 

and asylum seeker women in Portugal. BMC Public Health. 2024;24:394. doi: 10.1186/s12889-024-17849-8 

19. Kanatoula D-D, Brenne S, David M. How does the Degree of Acculturation Influence the Intention to 

Breastfeed, Breastfeeding Frequency, and Breastfeeding Duration in Migrant Women? A Review of the 

Publications from 2014-2018. Z Geburtshilfe Neonatol. 2019;223:271–9. doi: 10.1055/a-0821-6070 

20. Kana, M. A., Rodrigues, C., Fonseca, M. J., Santos, A. C., & Barros, H. (2018). Effect of maternal country of 

birth on breastfeeding practices: results from Portuguese GXXI birth cohort. International breastfeeding 

journal, 13, 15. https://doi.org/10.1186/s13006-018-0157-x 

21. Celi AC, Rich-Edwards JW, Richardson MK, et al. Immigration, race/ethnicity, and social and economic 

factors as predictors of breastfeeding initiation. Arch Pediatr Adolesc Med. 2005;159:255–60. doi: 

10.1001/archpedi.159.3.255 

22. Singh GK, Kogan MD, Dee DL. Nativity/Immigrant Status, Race/Ethnicity, and Socioeconomic 

Determinants of Breastfeeding Initiation and Duration in the United States, 2003. Pediatrics. 2007;119:S38. 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 18 March 2025 doi:10.20944/preprints202503.1290.v1

https://doi.org/10.20944/preprints202503.1290.v1


 13 of 15 

 

23. Busck-Rasmussen M, Villadsen SF, Norsker FN, et al. Breastfeeding practices in relation to country of origin 

among women living in Denmark: a population-based study. Matern Child Health J. 2014;18:2479–88. doi: 

10.1007/s10995-014-1486-z 

24. Raimundo Costa A, Hernando A, Sousa J. Food Insecurity in the Community: A Cross-Sectional Study in 

the Portuguese and Immigrant Population of Amadora. Port J Public Health. 2024;1–12. doi: 

10.1159/000542686 

25. Magnusson MB, Hulthén L, Kjellgren KI. Obesity, dietary pattern and physical activity among children in 

a suburb with a high proportion of immigrants. J Hum Nutr Diet. 2005;18:187–94. doi: 10.1111/j.1365-

277X.2005.00604.x 

26. The state of food security and nutrition in the world 2024. https://www.who.int/publications/m/item/the-

state-of-food-security-and-nutrition-in-the-world-2024 (accessed 23 January 2025) 

27. Carla Lopes, Duarte Torres, Andreia Oliveira, Milton Severo, et al.V. National Food, Nutrition, and Physical 

Activity Survey of the Portuguese General Population 2015-2016: Summary of Results, 2018. 

28. Rêgo C, Lopes C, Durão C, Pinto E, Mansilha H, Pereira da Silva L, et al. Alimentação Saudável dos 0 aos 6 

anos – Linhas de Orientação para Profissionais e Educadores. Direção-Geral da Saúde. Ministério da Saúde; 

2019. https://alimentacaosaudavel.dgs.pt/alimentacao-saudavel-dos-0-aos-6-anos/ 

29. Healthy diet. https://www.who.int/news-room/fact-sheets/detail/healthy-diet (accessed 18 January 2025) 

30. Spence AC, Campbell KJ, Lioret S, et al. Early Childhood Vegetable, Fruit, and Discretionary Food Intakes 

Do Not Meet Dietary Guidelines, but Do Show Socioeconomic Differences and Tracking over Time. J Acad 

Nutr Diet. 2018;118:1634-1643.e1. doi: 10.1016/j.jand.2017.12.009 

31. Aune D, Giovannucci E, Boffetta P, et al. Fruit and vegetable intake and the risk of cardiovascular disease, 

total cancer and all-cause mortality—a systematic review and dose-response meta-analysis of prospective 

studies. Int J Epidemiol. 2017;46:1029–56. doi: 10.1093/ije/dyw319 

32. Hernández-Vásquez A, Vargas-Fernández R, Visconti-Lopez FJ, et al. Prevalence and socioeconomic 

determinants of food insecurity among Venezuelan migrant and refugee urban households in Peru. Front 

Nutr. 2023;10:1187221. doi: 10.3389/fnut.2023.1187221 

33. Boelens M, Raat H, Wijtzes AI, et al. Associations of socioeconomic status indicators and migrant status 

with risk of a low vegetable and fruit consumption in children. SSM - Popul Health. 2022;17:101039. doi: 

10.1016/j.ssmph.2022.101039 

34. Dondi A, Piccinno V, Morigi F, et al. Food Insecurity and Major Diet-Related Morbidities in Migrating 

Children: A Systematic Review. Nutrients. 2020;12:379. doi: 10.3390/nu12020379 

35. Venuta A, Rovesti S. [Children feeding practices in Pakistani families immigrant to Italy]. Pediatr Medica E 

Chir Med Surg Pediatr. 2009;31:165–7. 

36. Salami B, Fernandez-Sanchez H, Fouche C, et al. A Scoping Review of the Health of African Immigrant and 

Refugee Children. Int J Environ Res Public Health. 2021;18:3514. doi: 10.3390/ijerph18073514 

37. Labree LJW, van de Mheen H, Rutten FFH, et al. Differences in overweight and obesity among children 

from migrant and native origin: a systematic review of the European literature. Obes Rev Off J Int Assoc 

Study Obes. 2011;12:e535-547. doi: 10.1111/j.1467-789X.2010.00839.x 

38. World Health Organization. Guidelines on physical activity, sedentary behaviour and sleep for children 

under 5 years of age. 2019. https://www.who.int/publications/i/item/9789241550536 (accessed 22 January 

2025) 

39. Physical activity. https://www.who.int/news-room/fact-sheets/detail/physical-activity (accessed 22 

January 2025) 

40. Lacoste Y, Dancause KN, Gosselin-Gagne J, et al. Physical Activity Among Immigrant Children: A 

Systematic Review. J Phys Act Health. 2020;17:1047–58. doi: 10.1123/jpah.2019-0272 

41. Zaccagni L, Toselli S, Celenza F, et al. Sports activities in preschool children differed between those born to 

immigrants and native Italians. Acta Paediatr. 2017;106:1184–91. doi: 10.1111/apa.13862 

42. Marconnot R, Marín-Rojas AL, Delfa-de-la-Morena JM, et al. Recognition of Barriers to Physical Activity 

Promotion in Immigrant Children in Spain: A Qualitative Case Study. Int J Environ Res Public Health. 

2019;16:431. doi: 10.3390/ijerph16030431 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 18 March 2025 doi:10.20944/preprints202503.1290.v1

https://doi.org/10.20944/preprints202503.1290.v1


 14 of 15 

 

43. Kimbro RT, Kaul B. Physical Activity Disparities Between US-born and Immigrant Children by Maternal 

Region of Origin. J Immigr Minor Health. 2016;18:308–17. doi: 10.1007/s10903-015-0180-6 

44. Nielsen G, Hermansen B, Bugge A, et al. Daily physical activity and sports participation among children 

from ethnic minorities in Denmark. Eur J Sport Sci. 2013;13:321–31. doi: 10.1080/17461391.2011.635697 

45. Singh GK, Yu SM, Kogan MD. Health, Chronic Conditions, and Behavioral Risk Disparities among U.S. 

Immigrant Children and Adolescents. Public Health Reports®. 2013;128:463–79. doi: 

10.1177/003335491312800606 

46. Taverno SE, Rollins BY, Francis LA. Generation, language, body mass index, and activity patterns in 

Hispanic children. Am J Prev Med. 2010;38:145–53. doi: 10.1016/j.amepre.2009.09.041 

47. Abubakar, I.; Aldridge, R.W.; Devakumar, D.; Orcutt, M.; Burns, R.; Barreto, M.L.; Dhavan, P.; Fouad, F.M.; 

Groce, N.; Guo, Y.; et al. The UCL–Lancet Commission on Migration and Health: The health of a world on 

the move. Lancet 2018, 392, 2606–2654. 

48. World Health Organization Early Child Development Knowledge Network (WHO ECDKN). Early Child 

Development: A Powerful Equalizer. Final Report of the Early Childhood Development Knowledge 

Network of the Commission on Social Determinants of Health. Geneva: World Health Organization, 2007. 

49. De Haas, H., Natter, K., & Vezzoli, S. (2020). The determinants of immigrant integration: Education and 

employment outcomes in the EU. International Migration Review, 54(1), 135-167 

50. González-Ferrer, A. (2020). Immigrant integration in Europe: A critical review of research on education and 

employment outcomes. Journal of Ethnic and Migration Studies, 46(4), 649-669 

51. Eurostat 2024. Migrant integration statistics – at risk of poverty and social exclusion. 

https://ec.europa.eu/eurostat/statisticsexplained/index.php?title=Migrant_integration_statistics_-

_at_risk_of_poverty_and_social_exclusion 

52. European Commission, Directorate-General for Employment, Social Affairs and Inclusion, Bircan, T., 

Lancker, A., Nicaise, I., Feasibility study for a child guarantee: target group discussion paper on children 

with a migrant background (including refugee children), Publications Office, 2020, 

https:data.europa.eu/doi/10.2767/163382 

53. Markkula, N., Cabieses, B., Lehti, V. et al. Use of health services among international migrant children – a 

systematic review. Global Health 14, 52 (2018). https://doi.org/10.1186/s12992-018-0370-9 

54. Klein J, von dem Knesebeck O. Inequalities in health care utilization among migrants and non-migrants in 

Germany: a systematic review. Int J Equity Health. 2018 Nov 1;17(1):160. doi: 10.1186/s12939-018-0876-z. 

55. Muggli, Z., Mertens, T.E., Amado, R. et al. Patterns of healthcare use among children with immigrant and 

non-immigrant backgrounds in 2019 and 2020: evidence from the CRIAS cohort study in the metropolitan 

area of Lisbon, Portugal. BMC Public Health 23, 2531 (2023). https://doi.org/10.1186/s12889-023-17402-z 

56. Guo S, Liu M, Chong SY, Zendarski N, Molloy C, Quach J, Perlen S, Nguyen MT, O’Connor E, Riggs E, 

O’Connor M. Health service utilisation and unmet healthcare needs of Australian children from immigrant 

families: A population-based cohort study. Health Soc Care Community. 2020 Nov;28(6):2331-2342. doi: 

10.1111/hsc.13054.  

57. Dennis C-L, Shiri R, Brown HK, et al. Breastfeeding rates in immigrant and non-immigrant women: A 

systematic review and meta-analysis. Matern Child Nutr. 2019;15:e12809. doi: 10.1111/mcn.12809 

58. Kana MA, Rodrigues C, Fonseca MJ, Santos AC, Barros H. Effect of maternal country of birth on 

breastfeeding practices: results from Portuguese GXXI birth cohort. Int Breastfeed J. 2018;13(1). 

59. Celi AC, Rich-Edwards JW, Richardson MK, et al. Immigration, race/ethnicity, and social and economic 

factors as predictors of breastfeeding initiation. Arch Pediatr Adolesc Med. 2005;159:255–60. doi: 

10.1001/archpedi.159.3.255 

60. Claudia Lopes, A., Lousada, M. Breastfeeding knowledge, attitudes, beliefs and practices of refugee, 

migrant and asylum seeker women in Portugal. BMC Public Health 24, 394 (2024). 

https://doi.org/10.1186/s12889-024-17849-8 

61. Oves Suárez B, Escartín Madurga L, Samper Villagrasa MP, Cuadrón Andrés L, Alvarez Sauras ML, Lasarte 

Velillas JJ, Moreno Aznar LA, Rodríguez Martínez G; Grupo Colaborativo CALINA. Inmigración y factores 

asociados con la lactancia materna. Estudio CALINA [Immigration and factors associated with 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 18 March 2025 doi:10.20944/preprints202503.1290.v1

https://doi.org/10.1186/s12889-023-17402-z
https://doi.org/10.1186/s12889-024-17849-8
https://doi.org/10.20944/preprints202503.1290.v1


 15 of 15 

 

breastfeeding. CALINA study]. An Pediatr (Barc). 2014 Jul;81(1):32-8. Spanish. doi: 

10.1016/j.anpedi.2013.09.008 

62. Busck-Rasmussen M, Villadsen SF, Norsker FN, et al. Breastfeeding practices in relation to country of origin 

among women living in Denmark: a population-based study. Matern Child Health J. 2014;18:2479–88. doi: 

10.1007/s10995-014-1486 

63. Odeniyi AO, Embleton N, Ngongalah L, Akor W, Rankin J. Breastfeeding beliefs and experiences of African 

immigrant mothers in high-income countries: A systematic review. Matern Child Nutr. 2020 

Jul;16(3):e12970. doi: 10.1111/mcn.12970 

64. Rollins NC, Bhandari N, Hajeebhoy N, Horton S, Lutter CK, Martines JC, Piwoz EG, Richter LM, Victora 

CG; Lancet Breastfeeding Series Group. Why invest, and what it will take to improve breastfeeding 

practices? Lancet. 2016 Jan 30;387(10017):491-504. doi: 10.1016/S0140-6736(15)01044-2. 

65. Victora CG, Bahl R, Barros AJ, França GV, Horton S, Krasevec J, Murch S, Sankar MJ, Walker N, Rollins NC; 

Lancet Breastfeeding Series Group. Breastfeeding in the 21st century: epidemiology, mechanisms, and 

lifelong effect. Lancet. 2016 Jan 30;387(10017):475-90. doi: 10.1016/S0140-6736(15)01024-7. 

66. Ahmed S, Uddin R, Ziviani J, Gomersall S, Khan A. Lifestyle behaviours of immigrant and Australian 

children: Evidence from a nationally representative sample. Sports Med Health Sci. 2022 Feb 23;4(2):112-

118. doi: 10.1016/j.smhs.2022.02.002.  

67. Besharat Pour M, Bergström A, Bottai M, Kull I, Wickman M, Håkansson N, Wolk A, Moradi T. Effect of 

parental migration background on childhood nutrition, physical activity, and body mass index. J Obes. 

2014;2014:406529. doi: 10.1155/2014/406529. 

68. Savage, J. S., et al. (2007).** “Parental influence on children’s food preferences and intake.” *The American 

Journal of Clinical Nutrition*, 85(5), 1282-1289. This paper discusses how parents’ food preferences and 

eating patterns affect children’s acceptance of vegetables. Savage JS, Fisher JO, Birch LL. Parental influence 

on eating behavior: conception to adolescence. J Law Med Ethics. 2007 Spring;35(1):22-34. doi: 

10.1111/j.1748-720X.2007.00111.x 

69. Hodder RK, O’Brien KM, Tzelepis F, Wyse RJ, Wolfenden L. Interventions for increasing fruit and 

vegetable consumption in children aged five years and under. Cochrane Database Syst Rev. 2020 May 

25;5(5):CD008552. doi: 10.1002/14651858.CD008552.pub7. Update in: Cochrane Database Syst Rev. 2024 Sep 

23;9:CD008552. doi: 10.1002/14651858.CD008552.pub8. PMID: 32449203; PMCID: PMC7273132. 

70. Elizabeth Onyango, Destiny Otoadese, Keji Mori, Nkechinyere Chinedu-Asogwa, Joyce Kiplagat, Binita 

Jirel, 

71. Exploring neighborhood transformations and community gardens to meet the cultural food needs of 

immigrants and refugees: A scoping review,Health & Place,Volume 92,2025,103433, 

https://doi.org/10.1016/j.healthplace.2025.103433. 

72. Lane G, Nisbet C, Johnson S, Candow D, Chilibeck PD, Vatanparast H. Barriers and facilitators to meeting 

recommended physical activity levels among new immigrant and refugee children in Saskatchewan, 

Canada. Appl Physiol Nutr Metab. 2021 Jul;46(7):797-807. doi: 10.1139/apnm-2020-0666. 

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those 

of the individual author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) 

disclaim responsibility for any injury to people or property resulting from any ideas, methods, instructions or 

products referred to in the content. 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 18 March 2025 doi:10.20944/preprints202503.1290.v1

https://doi.org/10.20944/preprints202503.1290.v1

