
OR I G I N A L R E S E A R CH

Determinants of rapid infant weight gain: A pooled analysis of
seven cohorts

Miaobing Zheng1 | Kylie D. Hesketh1 | Peter Vuillermin2 | Jodie Dodd3 |

Li Ming Wen4 | Louise A. Baur4 | Rachael Taylor5 | Rebecca Byrne6 |

Seema Mihrshahi7 | Peter D. Sly8 | Mimi L. K. Tang9 | Karen J. Campbell1

1Deakin University, Institute for Physical Activity and Nutrition, School of Exercise and Nutrition Sciences, Geelong, Australia

2Barwon Health, Geelong, Victoria, Australia

3Discipline of Obstetrics and Gynaecology, The Robinson Research Institute, The University of Adelaide, Adelaide, South Australia, Australia

4School of Public Health and Sydney Medical School, The University of Sydney, Sydney, Australia

5Department of Medicine, University of Otago, Dunedin, New Zealand

6School of Exercise and Nutrition Sciences, Faculty of Health, Queensland University of Technology, Kelvin Grove, Queensland, Australia

7Department of Health Sciences, Faculty of Medicine, Health and Human Sciences, Macquarie University, Sydney, New South Wales, Australia

8Children's Health and Environment Program, The University of Queensland, Brisbane, Australia

9Murdoch Children's Research Institute, Melbourne, Australia

Correspondence

Miaobing Zheng, Institute for Physical Activity

and Nutrition, School of Exercise and Nutrition

Science, Deakin University, 221 Burwood

Highway, Burwood, VIC 3125, Australia.

Email: j.zheng@deakin.edu.au

Funding information

MZ is supported by the Australian National

Health Medical Research Council Early Career

Research Fellowship (GNT 1124283). KDH is

supported by an Australian Research Council

Future Fellowship (FT130100637).

Summary

Objective: Rapid weight gain (RWG) in infancy is strongly associated with subse-

quent obesity risk, but little is known about the factors driving RWG. This study

explored the child and maternal factors associated with infant RWG.

Methods: Data from seven Australian and New Zealand cohorts were used

(n = 4542). Infant RWG was defined as a change in weight z-score ≥0.67 from birth

to age 1 year. Univariable and multivariable logistic regression assessed the associa-

tion between child and maternal factors and infant RWG in each cohort. Meta-

analysis was conducted to obtain pooled effect sizes.

Results: Multivariable analyses revealed boys were more likely to experience RWG

(OR 1.42 95% CI 1.22, 1.66) than girls. Higher birth weight in kg (OR 0.09, 95% CI

0.04, 0.20) and gestational age in weeks (OR 0.69, 95% CI 0.48, 0.98) were associated

with lower RWG risk. Children who were breastfed for ≥6 months showed lower

RWG risk (OR 0.45, 95% CI 0.38, 0.53). Children of native-born versus overseas-born

women appeared to have higher RWG risk (OR 1.37, 95% CI 0.99, 1.90). Maternal

smoking during pregnancy increased RWG risk (OR 1.60, 95% CI 1.28, 2.01), whereas

children who started solids ≥6 months (OR 0.77, 95% CI 0.63, 0.93) and children with

siblings (OR 0.68, 95% CI 0.57, 0.81) showed lower RWG risk in univariable analysis,

Abbreviations: BIS, Barwon Infant Study; BMI, body mass index; HB, Healthy Beginnings; InFANT, Infant Feeding Activity and Nutrition Trial; RWG, rapid weight gain; WHO, World Health

Organization.
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but these associations were attenuated in multivariable analysis. No association was

found for maternal age, education, marital status and pre-pregnancy BMI.

Conclusion: Maternal country of birth, smoking status, child sex, birth weight, gesta-

tional age, infant feeding and parity were potential determinants of infant RWG.

K E YWORD S
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1 | INTRODUCTION

Rapid weight gain (RWG) in infancy has been associated with an array

of adverse health outcomes.1,2 Systematic reviews have consistently

shown a positive association between infant RWG and subsequent

higher obesity risk with two- to threefold elevation in risk.3–5 Emerg-

ing evidence has also linked infant RWG with other major risk factors

of chronic diseases such as glucose intolerance, hypertension and

dyslipidaemia.6

Infant RWG can serve as a useful intermediate/surrogate marker

for early detection of later obesity and associated adverse health out-

comes. Prevention and early identification of RWG during infancy

provide an important opportunity for optimizing lifelong health. RWG

from birth to 1 year of age is more strongly linked to risk of subse-

quent obesity than RWG from birth to 2 years of age,5 highlighting

the 1st year of life as a critical period for primary prevention.

Despite extensive research highlighting the detrimental effect of

infant RWG on later health outcomes, examination of the determi-

nants of RWG during infancy is scarce.7 The existing studies are lim-

ited to reporting factors associated with RWG in early childhood from

birth to 2 years of age and focus on studying one or two factors of

interest (e.g. infant feeding or maternal smoking).7 However, as infant

RWG is likely influenced by a broad range of factors, understanding

how each predicts infant RWG can inform risk prediction and targeted

prevention strategies.

Therefore, this study aimed to examine the association between a

number of maternal and child factors in the prenatal and postnatal

period and RWG during infancy across seven Australian and

New Zealand cohorts. By using a uniform analysis approach, results

for each factor were summarized and synthesized.

2 | METHODS

2.1 | Study design and cohorts

The present study included seven Australian and New Zealand

cohorts: BIS (Barwon Infant Study),8 HB (Healthy Beginnings),9–11

INFANT (Infant Feeding Activity and Nutrition Trial),12,13 INFANT

Extend,14 LIMIT,15,16 NOURISH17,18 and POI.19,20 The cohort charac-

teristics are shown in Table 1. BIS is a population-based birth cohort,

and all other cohorts are randomized controlled trials (RCTs) that

aimed to prevent obesity in early childhood. Of the six RCTs, five

included women in their first (HB, INFANT, INFANT EXTEND and

NOURISH) or any (POI) pregnancies with no restrictions on maternal

body mass index (BMI). LIMIT recruited pregnant women with BMI

≥25 kg/m2. Baseline recruitment was undertaken either antenatally or

postnatally from 2007 to 2013. All seven cohorts assessed anthropo-

metrics at birth and at follow-up around 1 year of age (ranged from

ages 7.0 to 13.6 months) and collected various maternal and child fac-

tors throughout this time. Ethical approval for each study was

obtained from relevant institutional ethics committees and informed

written consent from participants was obtained.

2.2 | Rapid weight gain during infancy

Across seven cohorts, child length and weight at birth were tran-

scribed from child health records. Child length and weight around

1 year of age were measured using standard protocols by trained

staff. WHO growth standards21 were used to calculate age- and sex-

specific weight-for-age z-scores at birth and the follow-up, and the

difference between the time points was calculated. Rapid weight gain

was defined as a change in weight for age z-score ≥0.67, which is clin-

ically equivalent to crossing one centile line in a growth chart.5,22

2.3 | Maternal and child factors

A range of maternal and child factors were collected across the

cohorts. The following maternal factors were assessed: country of

birth (native born vs. overseas born), education level (tertiary educa-

tion vs. non-tertiary education), marital status (married vs. not mar-

ried), smoking status (smoker vs. non-smoker) and pre- or early

pregnancy BMI (kg/m2). Child factors included sex (boys vs. girls), birth

weight (kg), any breastfeeding duration (<6 vs. ≥6 months), timing of

solid introduction (before <6 vs. at or after ≥6 months), parity (≥1 sib-

ling vs. no sibling) and gestational age (weeks). Intervention allocation

was also assessed as a determinant in six RCTs. Additional analyses

were conducted to evaluate categorical forms of maternal pre-

pregnancy BMI (healthy weight <25 kg/m2 vs. overweight 25–30 kg/

m2 vs. obesity≥30 kg/m2), child birth weight (low/normal <4 kg

vs. high ≥4 kg) and gestational age (pre-term<37 weeks vs. full ter-

m≥37 weeks) as determinants of infant RWG. Due to the small num-

ber of low birth weight children (1.2%–6.9%), they were combined

with normal weight children for analyses. Variables collected in ≥2
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cohorts were examined as determinants for infant RWG. All determi-

nants were coded consistently across the seven cohorts to enable

comparison and meta-analysis to obtain pooled effects.

2.4 | Statistical analysis

All analyses were conducted in Stata 16 with statistical significance

set at p < 0.05 (two sided). A descriptive analysis of cohort character-

istics was conducted. Analyses were performed to compare the

cohort characteristics of those retained and excluded from the current

analysis. We conducted separate analyses in each cohort using a con-

sistent analysis approach. As some factors (e.g. child birth weight) may

underlie the causal pathways between other factors (e.g. maternal

smoking, parity) and RWG, both univariable and multivariable logistic

regression analyses were conducted. Univariable logistic regression

with infant RWG as the outcome and each maternal and child variable

and intervention allocation as the exposure were initially conducted.

All maternal and child variables were then included simultaneously in

the same multivariable logistic regression model to assess the respec-

tive association with infant RWG. Pearson correlations were per-

formed to determine multicollinearity amongst all maternal and child

variables. For variables that showed high correlation, the variable that

exhibited the stronger association with infant RWG was included in

the final multivariable model along with other factors. Child birth

weight and gestational age showed a correlation of r > 0.5 across all

cohorts, and child birth weight showed a stronger association with

infant RWG. No correlations were found for other maternal and child

factors. Thus, the final multivariable model included all child and

maternal variables except for gestational age. Variables included in

the final multivariable model for each cohort are presented in

Table S1. The adjusted odds ratio for the association between gesta-

tional age and infant RWG was investigated in a separate multivari-

able model excluding child birth weight. The odds ratios (95%

confidence interval) of each variable from univariable and multivari-

able models were included in a subsequent meta-analysis. I2 statistics

were used to evaluate heterogeneity across the cohorts. For variables

that showed the presence of heterogeneity across studies (I2 value

>50%, p < 0.1), a random-effects meta-analysis was conducted to cal-

culate the pooled effect size. Fixed effect meta-analysis was used to

obtain pooled effect size for variables exhibiting no heterogeneity

across studies.

2.5 | Additional analyses

For variables that showed discrepant results between univariable and

multivariable models, meditation analyses were conducted to identify

potential mediating effects using the ‘PARAMED’ command. Indirect

(mediating) effects from the multivariable model were estimated in

each study and meta-analyses were performed to obtain pooled indi-

rect effects.

Considering the variability in length of follow-up across studies,

additional analyses excluding three cohorts (INFANT, INFANT Extend

and LIMIT) that involved follow-up before age 12 months were also

conducted. This additional analysis also tests whether excluding chil-

dren of women with overweight and obesity from the LIMIT trial

influence the pooled effects.

To test the impact of missing covariates on the analyses, multiple

imputations by chained equations with 10 data sets were conducted

to impute missing child and maternal covariates specifying predictive

mean matching to predict continuous variables and logistic regression

to predict categorical variables in each cohort. The ‘mi estimate’ com-

mand was used to combine estimates from 10 imputed data sets.

3 | RESULTS

3.1 | Cohort characteristics

The seven cohorts included a total of 6423 women and their children

at the study baseline. Excluding those lost to follow-up and children

with missing data on RWG (n = 1190) and covariates (n = 691),

resulted in a final sample of 4542 children (70.7%) being included in

the analysis (Table 1). Cohort characteristics between those retained

and excluded from the analysis in each cohort were similar (data not

shown).

Maternal and child characteristics of the seven cohorts are shown in

Table 2. Mean maternal age ranged from 26.6 to 32.6 years. Four studies

reported maternal country of birth with most women (66.9%–90.6%)

being native born. Of the six cohorts with information on maternal edu-

cation, five included a higher proportion of women with tertiary educa-

tion (55.1%–64.2%). The exception was HB, which included a greater

proportion of non-tertiary educated women (73.0%). Most women were

married across the five cohorts (75.6%–98.1%). The percentage of

maternal smoking during pregnancy was 6.1%–17.6% across five

cohorts. Apart from LIMIT that consisted of women with BMI ≥25 kg/

m2, the mean maternal BMI was comparable across six other cohorts

(24.4–25.9 kg/m2). For child factors, all seven cohorts had an equal pro-

portion of boys and girls, and mean birth weights of 3.3–3.6 kg. Three

studies reported parity with 41.9%–48.3% of children had no siblings.

For any breastfeeding duration, four cohorts (BIS, INFANT, INFANT

EXTEND and NOURISH) had more children (63.8%–77.7%) with

breastfeeding duration ≥6 months. HB had more children with

breastfeeding duration <6 months (60.6%). LIMIT and POI had an even

proportion of children in the two breastfeeding duration groups. Five out

of six cohorts had more children who started solids before 6 months

(59.5%–98.2%). The proportion of preterm babies spans from 0.5% to

11.0% in five cohorts. Percentage RWG from birth to around 1 year of

age ranged from 21.6%(POI) to 41.7%(HB).

Pooled estimates of univariable and multivariable analyses

between maternal/child factors and infant RWG from birth to around

1 year of age are presented in Table 3. Children of native-born women

showed a 30% greater tendency to experience RWG than those of
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F IGURE 1 Cohort-specific and pooled odds ratio (95% confidence interval) of association between maternal and child factors (maternal
country of birth, smoking status, child sex and birth weight) and risk of rapid weight gain during infancy. Estimates were obtained from the
univariable model without adjustment for covariate. The overall pooled odds ratio was obtained from either fixed or random-effects meta-
analysis

TABLE 3 Pooled estimates of the association between maternal and child factors and rapid weight gain during infancy from seven cohorts
(Barwon Infant Study, Healthy Beginnings, INFANT, INFANT Extend, LIMIT, NOURISH, POI)a

Univariable Multivariable

Odds Ratio 95% CI p-value Odds Ratio 95% CI p-value

Intervention allocation (Intervention vs. control) 0.99 0.73, 1.22 0.66 0.93 0.70, 1.22 0.58

Maternal factors

Age (years) 1.00 0.99, 1.01 0.78 1.00 0.99, 1.02 0.68

Country of birth (Native born vs. overseas born) 1.30 1.00, 1.68 0.05 1.37 0.99, 1.90 0.06

Education (non-tertiary vs. tertiary) 1.07 0.91, 1.26 0.41 0.89 0.72, 1.10 0.27

Marital status (Married vs. not married) 0.93 0.69, 1.25 0.62 1.16 0.80, 1.69 0.43

Smoking status (Yes vs. no) 1.60 1.28, 2.01 <0.001 1.13 0.86, 1.48 0.37

Maternal pre-pregnancy BMI (kg/m2) 1.00 0.99, 1.01 0.88 1.01 0.99, 1.04 0.34

Child factors

Child sex (Boys vs. girls) 1.13 0.99, 1.29 0.07 1.42 1.22, 1.66 <0.001

Birth weight(kg) 0.11 0.05, 0.21 <0.001 0.09 0.04, 0.20 <0.001

Breastfeeding duration (≥6 mo vs. <6 mo) 0.48 0.42, 0.55 <0.001 0.45 0.38, 0.53 <0.001

Solid introduction (≥6 mo vs. <6 mo) 0.77 0.63, 0.93 0.001 0.88 0.71, 1.08 0.22

Parity (≥1 sibling vs. no sibling) 0.68 0.57, 0.81 <0.001 0.88 0.70, 1.11 0.28

Gestational age (weeks) 0.69 0.49, 0.96 0.03 0.69 0.48, 0.98 0.04

Note: Multivariable model included all maternal and child factors in the same model, birth weight and gestational age was analyzed in separate models.
aUnivariable model included each factor as the exposure and infant RWG as the outcome.
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overseas-born women (p = 0.05). Maternal smoking was associated with

a 60% higher RWG risk (p < 0.001). Furthermore, boys appeared to show

a 13% higher risk of experiencing RWG than girls (p = 0.07). In contrast,

higher child birth weight, any breastfeeding duration≥6 months, solid

introduction ≥6 months, gestational age and children with siblings were

associated with lower RWG risk (OR ranged from 0.11 to 0.77, p < 0.05).

The cohort-specific univariable associations of these factors and infant

RWG are shown in Figures 1 and 2. The significant associations for

maternal smoking, parity and timing of solid introduction attenuated in

the multivariable model (Table 3). The attenuation of the associations

was largely attributable to adjustment for child birth weight. Associations

of child sex, birth weight, any breastfeeding duration and gestational age

with infant RWG were significant in the multivariable model (p < 0.05).

Cohort-specific results from the multivariable model are presented in

Figures S1 and S2. No evidence of an association was found for maternal

age, education level, marital status, BMI or intervention allocation in all

models (Table 3, Figures S3 and S4).

3.2 | Additional analysis

Mediation analyses were undertaken to test the potential mediating

effects of child birth weight on the associations between maternal

smoking, parity, timing of solid introduction and RWG. Cohort-specific and

pooled indirect effects are shown in Figure S5. Child birth weight medi-

ated the association between maternal smoking and RWG with a pooled

indirect effect of 1.46 95% CI 1.21, 1.76. Significant mediating effects of

child birth weight on the association between parity (≥1 sibling) and RWG

were also revealed (0.71, 95% CI 0.55, 0.93). Child birth weight was found

to mediate the association between timing of solid introduction and RWG

in two cohorts (INFANT and INFANT EXTEND), but the overall pooled

indirect effect was not statistically significant (0.87, 95% CI 0.69, 1.10).

The associations between the categorical form of maternal BMI,

birth weight and gestational age with infant RWG are shown in Table S2.

Birth weight ≥4 kg (OR 0.17, 95% CI 0.12, 0.23) and full term ≥37 weeks

(OR 0.20, 95% CI 0.04, 1.05) were associated with lower odds of infant

RWG. RWG risk did not differ by maternal BMI categories. Additional

analyses excluding three cohorts showed similar results (Tables S3

and S4).

A total of 5223 (81.5%) participants were included in the analyses

with the imputation of missing child and maternal covariates. A com-

parison of results from multivariable analyses without and with multi-

ple imputations is shown in Table S5 and revealed similar results with

comparable effect sizes for all variables except for the maternal coun-

try of birth where the associations observed were somewhat attenu-

ated (OR 1.19 95% CI 0.88, 2.37).

4 | DISCUSSION

Using data from seven cohorts comprising over 4000 participants, this

study assessed the maternal and child determinants of RWG in the

F IGURE 2 Cohort-specific and pooled odds ratio (95% confidence interval) of association between child factors (breastfeeding duration,
timing of solid introduction, parity and gestational age) and risk of rapid weight gain during infancy. Estimates were obtained from the univariable
model without adjustment for covariate. The overall pooled odds ratio was obtained from either fixed or random-effects meta-analysis
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1st year of life. Evidence of significant associations was found for

maternal smoking status, child sex, birth weight, gestational age, par-

ity, any breastfeeding duration and timing of solid introduction with

infant RWG. The significant association of maternal smoking status,

timing of solid introduction and parity with infant RWG attenuated

after adjusting for child birth weight. Maternal country of birth also

appeared to be a potential determinant of infant RWG. In contrast,

maternal age, education level, marital status and pre-pregnancy BMI

were not associated with infant RWG.

Our study findings corroborate results from the limited evidence

base on determinants of infant RWG. Congruent with our findings,

studies in German 23and Swedish children24 revealed that maternal

smoking during pregnancy increased the risk for RWG from birth to

24 months and from birth to 3–4 or 6 months, and the evidence of

association attenuated after adjustment for other factors including

birth weight. Our results suggest that the increased RWG risk in chil-

dren of smoking women was mediated by child birth weight. It has

been suggested that in utero exposure to carbon monoxide and nico-

tine reduces foetal oxygen supply, resulting in intrauterine growth

restriction and low birth weight, which in turn promotes RWG during

infancy.25,26 Similar to our findings on the maternal country of birth,

previous studies reported ethnic differences in RWG from birth to

6 months27 and growth patterns during infancy.28,29 Ethnic differ-

ences in infant growth are likely influenced by sociocultural factors

and ethnic variations in infant feeding practices.30

In agreement with findings from studies of German,27 Swedish24

and Canadian children,31 our study found that neither maternal edu-

cation nor pre-pregnancy BMI was predictive of infant RWG. Mater-

nal education and BMI might not directly influence RWG but may be

more likely to affect factors associated with RWG. For instance, as a

proxy for socioeconomic position, maternal education is likely to influ-

ence maternal lifestyle habits (e.g. smoking) and infant feeding, which

may, in turn, influence infant RWG. Indeed, Reeske et al.27 found a

higher RWG prevalence in a low versus high maternal education

group, but the difference disappeared after adjusting for maternal

smoking and infant feeding. Furthermore, our study included cohorts

that had a higher proportion of tertiary-educated women, which may

also contribute to a lack of association for maternal education. Higher

maternal BMI as a risk factor for obesity in children is widely recog-

nized and may be attributable to genetics and metabolic pathways as

well as maternal influences on child lifestyle habits.32 The lack of asso-

ciation between maternal BMI and infant RWG revealed in our study

suggests that infant RWG is unlikely to be an underlying factor con-

tributing to the link between maternal BMI and childhood obesity.

However, given the paucity of literature on maternal BMI and infant

RWG, further investigation is warranted.

Our finding that boys showed a higher RWG risk than girls is con-

sistent with the existing studies. In a Swedish cohort (n = 1780), girls

were 53% and 29% less likely to experience RWG from birth to 3–4

and 6 months, respectively, than boys.24 Similarly, a German study

(n = 370) also found that boys tend to show a greater risk of RWG

from birth to 24 months than girls.23 Sex differences in infant growth

patterns have been widely documented. A large Dutch study

observed sex differences in both foetal and infant growth with boys

exhibiting higher body weight than girls from birth to 12 months.33

The differences in male and female placental function and biomarkers

may explain the sex-specific growth patterns during infancy.34 For

example, male and female placentae have different protein and gene

expressions. In addition, female foetuses seem to have a higher level

of certain placental biomarkers than males during the first trimester of

pregnancies, resulting in both sex-specific foetal and infant growth.34

Associations of similar strengths between higher birth weight and

gestational age with lower RWG risk have been shown in other stud-

ies.24,27 Rapid growth is commonly observed in low birth weight or

preterm infants,4 thought to be partly due to a recovery from under-

nutrition in utero. Similar mechanisms apply to gestational age. It is

worth noting that WHO growth standards describe normal child

growth under optimal environmental conditions and do not account

for gestational age. The use of WHO growth standards may inappro-

priately characterize growth for preterm infants. However, the influ-

ence on the current findings is expected to be small as the proportion

of preterm infants in our sample is low.

Several studies explored parity as a risk factor for infant RWG.

Consistent with our findings, two studies found that children with sib-

lings had a lower risk of RWG than first-born children.23,35 It is postu-

lated that women with first pregnancy are more likely to have

children with low birth weight than women with multiple pregnancies

because uterine efficiency for delivering oxygen and nutrients to the

foetus tends to increase with more pregnancies.36 Another explana-

tion is that women in the first pregnancy are more likely to experience

breastfeeding problems (e.g. early unintended breastfeeding cessation

and formula supplementation), consequently increasing RWG risk.37,38

Indeed, the current study found that the association between parity

and RWG risk was mediated by child birth weight.

The beneficial effects of breastfeeding in lowering RWG risk dur-

ing infancy are well-documented24,27,39,40 and are supported by sev-

eral possible hypotheses. Breastfeeding women may be more likely to

practice responsive feeding (i.e. identifying and responding appropri-

ately to infants' hunger and satiety cues),41 which prevents overfeed-

ing. Specific nutritional components of breast milk (e.g. leptin and

ghrelin) may support appetite control and regulation and in turn

favourable energy balance and growth patterns.42 Additionally, breast

milk has a lower protein content than infant formula. It has been pro-

posed that excess protein intake may convert to glucose via gluconeo-

genesis, which could be subsequently stored as fat and contribute to

excess body weight and fat gain.43

The existing literature on the timing of solid introduction focused on

its relationship with obesity risk. One study found no evidence of an asso-

ciation between timing of solid introduction and change in weight z-score

from birth to 12 months.44 A link between early introduction of solids

before 4 months and greater obesity risk has been revealed in some

studies,45 likely attributable to a higher intake of energy and protein from

the early introduction of solids.45 Our finding that introduction of solids

after 6 months predicted lower infant RWG risk supports these findings.

Other factors may confound the association as the significant associations

disappeared after controlling for other child and maternal factors.
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The current study has several strengths and limitations that

warrant discussion. This is the first study that comprehensively

assessed the associations of a broad range of maternal and child fac-

tors with infant RWG in several cohorts of Australian and

New Zealand children. Moreover, mediation analyses were con-

ducted to explore potential meditational pathways. The large sam-

ple size and overall synthesis of results across seven cohorts

encompassing diverse population groups enhance both the robust-

ness and generalizability of the study findings. It is important to

note that the average attrition rate across seven studies is about

30%. However, the comparison of cohort characteristics between

those retained and excluded from the current analysis was similar.

Analyses with multiple imputations of missing covariates revealed

similar results. Although we explored a broad range of factors asso-

ciated with RWG during infancy, other factors such as maternal

alcohol consumption35 and gestational weight gain,24,27,31 which

have been previously shown to be risk factors of infant RWG, were

not assessed in our study.

This study contributes to the limited body of evidence on the

determinants of infant RWG and provides valuable insights on at-risk

groups and preventive strategies for early health promotion pro-

grams and interventions. Public health policy and practice could

focus on prenatal intervention strategies to help women (particularly

those in their first pregnancy) to deliver full-term children with

healthy birth weight such as supporting women to abstain from

smoking during pregnancy. Moreover, promote extended

breastfeeding and discourage the early introduction of solids during

the postnatal period.

5 | CONCLUSION

Several maternal and child factors including maternal country of birth,

smoking during pregnancy, child sex, birth weight, gestational age,

parity and early infant feeding were identified as determinants of

RWG in the 1st year of life. The findings will inform the identification

of at-risk groups and the design of targeted strategies for early health

promotion and chronic disease prevention programs.
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