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Longitudinal changes in home 
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Background: There is limited research tracking changes in home food availability 
during the first 3  years of life and whether the family context influences these 
changes.

Objective: This study examined changes in and predictors of home food 
availability across the first 3  years of life.

Design: This study utilized longitudinal data from the STRONG Kids2 birth cohort 
from the target child at 6  weeks to 36  months postpartum.

Participants: Mothers of 468 children were surveyed at 6  weeks, 3, 12, 24, and 
36  months postpartum.

Methods: Home observations were completed by trained research assistants to 
complete the presence of foods in the home. The primary outcomes were the 
availability of 10 food groups and scores from the Home Food Inventory (HFI), 
including dairy (regular fat), dairy (reduced fat), processed meats, other meats and 
non-dairy protein, savory snacks, vegetables, vegetables (no potatoes), and three 
obesogenic scores. Repeated measures ANOVA were used to examine changes 
in the HFI food groups and obesogenic scores over time. Multilevel regressions 
were conducted to examine whether the presence of an older sibling, entry into 
childcare, and mother’s return to full-time work were associated with the HFI.

Results: Significant changes were detected for dairy (regular fat), other meats 
and non-dairy protein, savory snacks, vegetables, vegetables (no potatoes), 
and all obesogenic scores across time. A linear trend occurred for most HFI 
groups, however, the third obesogenic score (without milk and cheese) was 
highest at 3  months, declined at 12  months, and then slowly increased from 12 
to 36  months  years. The presence of an older sibling was a consistent predictor 
of the HFI groups over time. Entry into childcare was only associated with the 
availability of processed meats.

Conclusion: The availability of food types shift as children age and their dietary 
needs alter. It is important to consider the whole family context such as the 
presence of older siblings whose dietary needs may differ from younger children. 
Future efforts are warranted to consider changes in food availability among 
diverse samples and different family structures.
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Introduction

Background/rationale

The first 3 years of life reflects rapid changes in diet and growth. 
From birth to 12 months of age the child transitions from either 
breast milk or formula (or a combination) to solid foods and the 
introduction of dairy products (1). From 12 to 24 months the 
toddler is exposed to an increased variety of foods including fresh 
fruits and vegetables and dietary guidelines recommend against 
providing infants and young children with sugar-sweetened 
beverages (1). From 24 to 36 months, the child develops more 
autonomy and expresses food preferences which may shape overall 
family food shopping habits. This is also the period in which picky 
eating behaviors are evident and families may adjust meals to 
conform to the child’s desires (2, 3).

One way to track changes in diet during the child’s early years 
is the availability of food in the home. Home food availability (e.g., 
fresh fruits and vegetables, sugar-sweetened beverages) has been 
found to be related to fruit and vegetable consumption in preschool 
age children (4), school age children (5), and adolescents (6). To 
date, these studies have been cross-sectional in nature, giving little 
indication on how there may be changes in home food availability 
across time. There have been a few intervention studies that indicate 
that home food availability is amenable to change (7, 8). However, 
the effect sizes are small and restricted to only a few food groups 
(e.g., number of fruits and vegetables, saturated fats). Therefore, 
there is a gap in the literature in terms of how the availability of 
different food groups change over time.

The family food environment may also be  influenced by 
contextual variables beyond the age of the child. There are multiple 
socio-ecological factors that may influence home food availability. 
Several theoretical models have been proposed to account for 
variability in children’s diet including the Six 6 C’s model (9, 10), 
the ecologically informed model presented by Rosenkranz and 
Dzewaltowksi (11), and the ecological model proposed by Davison 
and Birch (12). What these theoretical models have in common is 
that there are multiple influences on child diet including culture, 
race, parental education, and the family context. To date, there have 
been few studies that have considered these socio-ecological factors 
in understanding variability in home food availability. There are 
some exceptions.

For example, Bauer and colleagues examined whether parental 
employment and work-family stress affected the family food 
environment (13). The investigators reasoned that working parents 
may spend less time cooking and shopping for food (14). The authors 
reported that maternal employment status affected the family food 
environment in those mothers who were employed full time were 
more likely to serve fast food at family meals and their children 
consumed fewer fresh fruits and vegetables. The first 3 years of life is 

an important developmental period in family life as parents make 
decisions about returning to work. Although there is considerable 
variability as to when mothers return to work after childbirth, those 
that return within 3 months after giving birth may place their children 
at nutritional risk (15), including increased weight gain (16).

Concomitant to a mother’s return to work is the child’s entry 
into childcare. Although the data is somewhat mixed as to whether 
participation in childcare raises a child’s risk for obesity, entry prior 
to 3 years of age appears to increase risk for overweight and obesity 
(17). It is not clear what the mechanism is for this effect as the 
provision of food is highly regulated in licensed childcare centers 
and homes. Children may receive up to three meals and two snacks 
in childcare settings. The Academy of Nutrition and Dietetics report 
that children who attend childcare full time receive one half to 
two-thirds of their daily nutrients at the center. In a report that 
examined the home-based diets of children who were enrolled in 
full time childcare, it was found that there was less consumption of 
fruits, vegetables and milk than recommended (18). Because this 
report was cross-sectional, it was not possible to determine whether 
these dietary patterns were evident prior to entry into childcare. 
Thus, considering mother’s return to work and entry into childcare 
and shifts in home food availability can address gaps in the literature.

There is very little research that considers home food availability 
and the presence or absence of siblings nor research that considers 
whether eating behaviors of young children are influenced by their 
siblings. Povey and colleagues identified sibling relationships as a 
potential barrier to healthy eating through teasing behaviors about 
eating fruits and vegetables and encouraging snacking behaviors (19). 
In an observational study of 27 singletons and 41 children with a 
sibling, the children without siblings scored lower on the Healthy 
Eating Index (HEI), including the consumption of empty calories 
(20). In a systematic review of peer and sibling influences on eating 
behaviors, none of the studies included children younger than 9 years 
of age or included the examination of food availability (21). In most 
home food availability studies, demographic variables such as 
household size is considered a control variable. The exception is a 
study by Amuto and colleagues who considered household occupancy 
as a central variable in demographic contributions to child fruit and 
vegetable consumption (22). None of the above-mentioned reports 
were longitudinal in design or included children younger than 3 years 
of age. Thus, we aimed to add to the literature to examine whether 
presence or absence of an older sibling influenced home food 
availability across the first 3 years of life. We reasoned that if there was 
the presence of an older sibling, there would be fewer changes in the 
availability of such foods as dairy when the child transitions to solid 
foods during the second year. However, if there were no older siblings 
in the household there may be  more dramatic changes in the 
availability of different food types as the child is exposed to a variety 
of foods between 1 year and 3 years.

Objectives

The objectives of this report are three-fold. First, we  seek to 
identify changes in the availability of foods in the home over the first 
3 years of life. We reason that because there are shifts in the child’s 
dietary needs that there should also be shifts in the presence of certain 
food types (e.g., dairy, fruits, and vegetables). We expected an increase 

Abbreviations: STRONG Kids 2, Synergistic Theory and Research on Nutrition 

Group Kids 2; HFI, Home Food Inventory; ANOVA, Analysis of Variance; HEI, 

Healthy Eating Index; WIC, Women Infants and Children program; FIML, Full 

Information Likelihood; MLR, Maximum Likelihood Robust; MLM, Multilevel 

Modeling; FITS, Feeding Infants and Toddlers Study; SNAP, Supplemental Nutrition 

Assistance Program.
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in the presence of dairy products after the first year of life as well as an 
increase in the presence of fruits and vegetables.

Our second objective was to determine whether mother’s return 
to the work force and entry into childcare influenced home food 
availability. We reasoned that once mothers returned to work there 
would be added strains on time that may influence shopping patterns 
and result in a change in availability of foods. In addition, once the 
child enters into childcare and receives nearly half of their nutrients 
outside of the home, there may also be a change in the types of food 
available in the home. Because the literature is scant on these two 
topics, we consider this analysis exploratory.

Our third objective was to determine whether the presence or 
absence of an older sibling would influence home food availability. 
We reasoned that if there was the presence of an older sibling, there would 
be fewer changes in the availability of such foods as dairy when the child 
transitions to solid foods at and after 12 months of age. However, if there 
were no older siblings in the household there may be more dramatic 
changes in the availability of different food types as the child is exposed 
to a variety of foods between 12 and 36 months of age.

Methods

Study design

The STRONG Kids 2 (SK2) longitudinal, birth cohort panel study 
was designed to examine multilevel predictors of weight trajectories 
and dietary habits across the first 7 years of life. This study focuses on 
the surveys collected at 6 weeks and 3, 12, 24, and 36 months.

Participants

Data for the current study were drawn from the SK2 birth cohort. 
Women were recruited from health care facilities and birthing classes 
during their third trimester of pregnancy from 2013 to 2017 in Central 
Illinois (for detailed description of the study protocol) (23). Exclusion 
criteria included premature birth (<37 weeks), birth conditions precluding 
normal feeding (e.g., cleft palate), and low birth weight (<2.50 kg). The 
final sample includes 468 mothers and their infants starting from 1-week 
postpartum. The initial sample size was determined by an a priori power 
analysis for the cohort study to detect weight trajectory differences to 
achieve 80% power to detect a difference of ≥27% between 2 child weight 
trajectory groups in a repeated measure design (23). The current study 
utilized both survey and home visit data beginning at 6 weeks and 3, 12, 
24, and 36 months postpartum. Written informed consent was obtained 
from mothers at the initiation of the study and were instructed that they 
could withdraw at any time. Mothers were contacted via email or phone 
on their follow-up dates and a home visit was scheduled. The study was 
approved by the University of Illinois at Urbana-Champaign Institutional 
Review Board.

Variables

Home food inventory
Home food availability was assessed with the Home Food 

Inventory (HFI) (24) at 3, 12, 24, 36 months. The HFI is a structured 

checklist of food and beverage items that may be available in the 
home; a trained research assistant completed this checklist with 
parents during a home visit. Scoring of the HFI results in 13 major 
food categories (some can be divided into regular fat and reduced 
fat), 2 ready access categories (healthy or unhealthy kitchen and 
refrigerator accessibility; e.g., ready to eat fruit, vegetables, savory 
snacks, soda), and an obesogenic score. All items on the HFI were 
scored as “Yes” (1 = item is available in home) and “No” (0 = item is 
not available in home). For the current study objectives, we used 7 
categories/subscales: dairy (regular fat), dairy (reduced fat), 
processed meats, other meats and non-dairy protein, savory snacks, 
vegetables, and vegetables (no potatoes). We chose these categories 
as they are reflective of infant and toddler diet and most likely to 
change over time (as opposed to other categories that were less 
likely to be in an infant/toddler diet such as sweetened beverages). 
We also used the obesogenic score, which was calculated as the sum 
of regular fat cheese, regular fat milk, regular fat yogurt, regular fat 
other dairy, processed meat, regular fat frozen desserts frozen 
desserts, regular fat prepared desserts, high-sugar cereal, candy, and 
microwaveable or quick-cook food, as well as 22 individual items 
from added fats, savory snacks, beverages, unhealthy kitchen 
accessibility, and unhealthy refrigerator accessibility. Because 
regular fat dairy products are recommended for 12- and 24-month-
old-children (25), we calculated two alternative obesogenic scores: 
one version that excludes regular fat milk and yogurt and one 
version that excludes both regular fat milk, yogurt, and cheese. The 
modified obesogenic scores were also calculated at 3 and 36 months 
to be  used for comparison over time and with Fulkerson and 
colleagues’ original findings (24).

Family context predictors
Family context was characterized as entry into childcare and 

mother’s return to full-time work (by 3 months of age) and presence 
of an older sibling. At 3 months postpartum, mothers indicated 
whether their child had entered into childcare (1 = Yes, 0 = No) and 
whether they had to returned to full-time work at or by this time 
(1 ≤35 hours per week, 0  > 35 hours per week). At 6 weeks postpartum, 
mothers identified whether the focal child in the study was their first-
born (0 = First-born) or if an older sibling was present in the home 
(1 = Older sibling).

Statistical methods

Maternal and child covariates
Covariates included child biological sex, mother’s receipt of 

Women, Infants, and Children (WIC) benefits, education level, 
relationship status, mother’s age, and perceived social status. The 
covariates were selected based on the demographic variables selected 
for the SK2 birth cohort study described in the preliminary report 
(23). The following covariates were assessed at 6 weeks postpartum 
and were dummy coded: child biological sex (1 = Female, 0 = Male), 
mother’s receipt of WIC benefits (1 = Receipt of WIC, 0 = No receipt 
of WIC), maternal education (1 = College degree, 0 = Less than college 
degree), and maternal marital status (1 = Married, 0 = Not married). 
At 3 months postpartum, mother’s age was calculated and the single-
item Perceived Social Status scale (26) was used to assess where 
mothers perceived their social status to be compared to others in their 
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community, with “1” representing low perceived social status and “10” 
representing high perceived social status.

Statistical plan
First, descriptive statistics were examined for the 10 HFI scores of 

interest: dairy (regular fat), dairy (reduced fat), processed meats, other 
meats and non-dairy protein, savory snacks, vegetables, vegetables 
(without potatoes), obesogenic score (v1), obesogenic score (v2; 
without regular fat and yogurt), and obesogenic score (v3; without 
regular fat milk, yogurt, and cheese). Next, repeated measures 
ANOVAs were used to understand changes in the HFI scores across 
four time points: 3, 12, 24, and 36 months. A Bonferroni correction 
was applied to account for multiple post hoc pairwise comparisons. 
Last, multilevel modeling was used to account for the repeated 
measures nested within individuals over time (3, 12, 24, and 
36 months). A series of multilevel regressions were conducted to 
examine whether entry into childcare, mother’s return to full-time 
work, and the presence of an older sibling were associated with the 10 
HFI scores. In addition, the slope for each HFI score was estimated, 
and the correlation between each HFI score and its slope were 
controlled in each model. Maternal characteristics including receipt 
of WIC, age, perceived social status, education and relationship status, 
and child sex were included as covariates.

Data management, descriptive analyses, and repeated measures 
ANOVAs were conducted using Stata 17 (27), and the multilevel 
regressions were conducted using Mplus 8 (28). Given the longitudinal 
nature of the data, there is some missing data; missing data ranged 
from 3 to 18% over time, with the latter due to attrition at the later 
timepoints of data collection. However, the full information maximum 
likelihood (FIML) method in Mplus was used to allow for all cases to 
be included in estimation of the predictive models. The maximum 
likelihood robust (MLR) estimator was used to obtain robust standard 
errors. It can be difficult to ascertain power estimates for multilevel 
modeling (MLM) analyses because, to our knowledge, there is no 
widely accepted calculation of effect size in MLM. However, increasing 
the sample size at Level 2 (participants) may improve statistical power 
as opposed to increasing the sample size at Level 1 (time) (29, 30), 
with evidence from simulation studies indicating that a minimum of 
10 groups are needed for multilevel modeling (31). The sample in the 
current study included up to 468 participants (Level 2) nested in 4 
timepoints, which was sufficient to conduct multilevel regressions; the 
sample size of 468 families was determined to meet the target size 
required for the larger SK2 goals (23).

Results

Descriptive statistics

Table  1 provides descriptive statistics for the primary study 
variables. Nearly one-third of the sample reported the presence of an 
older sibling at 6 weeks of age, 42% of the children entered childcare 
by 3 months of age, and 62% of mothers had returned to full-time 
employment by the time their child was 3 months of age. On average, 
mothers had at least a Bachelor’s degree (74%) and were married 
(84%), with a smaller proportion of mothers receiving WIC benefits 
at 6 weeks (17%). The average age of mother’s was about 31 years, and 

their perceived social status was 6.16 out of a possible score of 10, and 
nearly half of the children in the sample were female (49%).

Changes in the home food inventory 
across first 3  years of life

Figures 1, 2 present the changes in the HFI groups and obesogenic 
scores, respectively, across the first 3 years of life. Only the availability 
of dairy (reduced fat) and processed meats did not demonstrate 
significant differences over time. For dairy (regular fat) and both 
vegetable groups, 3 months was significantly lower than 12–36 months, 
but there were no significant changes between 12 and 36 months. 
Other meats and non-dairy protein at 3 months was only significantly 
lower than 36 months (no other differences were detected). Savory 
snacks increased between 12 and 24 months, with 3 and 12 months 
significantly lower than 24 and 36 months. We present the full results 
of the repeated measures ANOVAs with the pairwise comparisons 
tests (including F-tests and t-tests) in Supplementary Table 1.

The original obesogenic score (v1) increased from 3 to 
36 months, with significant differences observed over time (except 
for between 24 and 36 months). However, when regular fat milk was 
removed from the obesogenic score (v2), the linear trend weakens 
such that 3 months only differs from 36 months, while 12 months 
differs from 24 and 36 months. In the third version of the obesogenic 
score, when both regular fat milk and cheese were removed, a new 
pattern of change was observed. Unlike the previous versions, the 
obesogenic score was now highest at 3 months and slowly increased 
from 12 to 36 months.

Family context as predictors of the home 
food inventory across first 3  years of life

Table  2 provides the associations between the family context 
predictors and the HFI outcomes. Entry into childcare by 3 months of 
age was only associated with increased availability of processed meats 
(B = 0.31, p = 0.010) over time. There was a marginal association 
observed between mother’s return to full-time work by 3 months and 
processed meats (B = 0.26, p = 0.074) availability. No additional 
significant associations between entry into childcare and mother’s 
return to full-time work were observed.

The presence of an older sibling was a consistent predictor of the 
HFI groups over time, except for dairy (reduced fat). Households 
with an older sibling had greater availability of regular fat dairy 
(B = 0.85, p < 0.001), processed meats (B = 0.44, p < 0.001), other 
meats and non-dairy protein (B = 0.58, p = 0.003), savory snacks 
(B = 0.90, p = 0.001), vegetables (B = 1.15, p = 0.004), and vegetables 
(no potatoes) (B = 5.09, p = 0.009), over time. In addition, households 
with an older sibling were also linked to greater obesogenic scores; 
obesogenic score – v1 (B = 5.09, p < 0.001), obesogenic score – v2 
(B = 5.04, p < 0.001), and obesogenic score – v3 (B = 5.13, p < 0.001). 
Households with an older sibling were consistently characterized as 
more obesogenic over time. This pattern remained regardless of the 
version of obesogenic score, however, the mean scores slightly 
decreased when regular fat milk and cheese were removed from 
the scores.
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The receipt of WIC was associated with lower availability of 
savory snacks (B = −0.86, p = 0.023) and lower obesogenic scores 
(all 3 versions) (B’s = −2.57 to −2.62, p < 0.05). Mother’s education 
was associated with greater availability of dairy (reduced fat) 
(B = 0.60, p = 0.011) and vegetables (no potatoes) (B = 0.95, 
p = 0.035), while processed meats (B = −0.48, p = 0.018) was less 
available in households when mothers were married. Mother’s 
age was associated with greater availability of vegetables (both 
with and without potatoes) (B’s = 0.09 to 0.10, p < 0.05), and dairy 
(regular fat) (B = −0.35, p = 0.047) was less available when the 
focal child was female. Significant, negative correlations between 
the slope and each outcome were observed for processed meats 
and two obesogenic scores (v2 and v3).

Discussion

Our goal was to examine the longitudinal changes and contextual 
contributions to home food availability in families with a child 
between 3 and 36 months of age. Not surprisingly, we found increases 
in the presence of dairy (regular fat), savory snacks, and vegetables 
from the first year to the second and third years of life. The availability 
of other meats and non-dairy protein and dairy (reduced fat) were 
stable over time, while processed meats was relatively low and stable 
over time. This consistent increase in dairy availability corresponds to 
the dietary recommendations of supplementing human milk or infant 
formula with dairy milk (or alternatives) around 6 months of age and 
continuing with complementary feeding until about 24 months of age 

TABLE 1 Descriptive statistics of the family context predictors, demographic characteristics, and the Home Food Inventory.

6  Weeks 3  Months 12  Months 24  Months 36  Months

n (%) n (%)/M (SD) M (SD) M (SD) M (SD)

n 468 458 437 413 390

Family context predictors

Presence of an older sibling 158 (34%) – – – –

Entry into childcare – 188 (42%) – – –

Mother return to full-time work – 201 (62%) – – –

Demographic characteristics

Mother’s race/ethnicity

Hispanic/Latino 19 (4%) – – – –

Non-Hispanic/Latino White 356 (76%) – – – –

Non-Hispanic/Latino Non-White 55 (12%) – – – –

African American 19 (4%) – – – –

Asian 30 (7%) – – – –

Alaskan Native or American Indian 1 (0.20%) – – – –

Unknown/missing 38 (8%) – – – –

Receipt of WIC 75 (17%) – – – –

Mother’s education: college 338 (74%) – – – –

Mother’s relationship: married 382 (84%) – – – –

Child biological sex: female 231 (49%) – – – –

Mother’s age – 31.16 (4.51) – – –

Perceived social status – 6.16 (1.55) – – –

Home Food Inventory scores

Dairy – 3.58 (1.66) 4.17 (1.71) 4.31 (1.67) 4.34 (1.75)

Dairy – reduced fat – 2.89 (1.67) 3.03 (1.85) 3.13 (1.88) 3.17 (1.74)

Processed meats – 1.56 (1.06) 1.56 (1.08) 1.60 (1.06) 1.66 (1.12)

Other meats and non-dairy protein – 6.64 (1.63) 6.69 (1.62) 6.78 (1.60) 6.94 (1.69)

Savory snacks – 5.27 (2.30) 5.36 (2.32) 6.40 (2.56) 6.62 (2.59)

Vegetables – 9.56 (3.38) 10.66 (3.38) 10.41 (3.48) 10.63 (3.54)

Vegetables – no potatoes – 8.89 (3.23) 9.86 (3.26) 9.64 (3.35) 9.90 (3.38)

Obesogenic score – v1 – 25.87 (7.69) 27.70 (7.86) 28.73 (7.63) 29.34 (7.71)

Obesogenic score – v2 – 25.87 (7.69) 25.89 (7.57) 26.87 (7.30) 27.54 (7.36)

Obesogenic score – v3 – 25.87 (7.69) 23.53 (6.97) 24.41 (6.82) 25.00 (6.92)
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FIGURE 1

Repeated measures ANOVA of the Home Food Inventory group scores from 3 months to 36 months of age note. Changes in the Home Food Inventory 
groups across the first 3 years of life. Results of the repeated measures ANOVA of each HFI group across four time points are provided under the x-axis 
in the figure. Post hoc pairwise comparisons with a Bonferroni correction were used and presented above the bars in the figure. **p < 0.01, ***p < 0.001.

FIGURE 2

Repeated measures ANOVA of the Home Food Inventory obesogenic scores from 3 months to 36 months of age note. Changes in the Home Food 
Inventory groups across the first 3 years of life. Results of the repeated measures ANOVA of the HFI obesogenic scores across four time points are 
provided under the x-axis in the figure. Post hoc pairwise comparisons with a Bonferroni correction were used and presented above the bars in the 
figure. **p < 0.01, ***p < 0.001.
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(25, 32). There was also an increase in the availability of vegetables and 
savory snacks at 24 and 36 months of age, which is consistent with the 
Feeding Infants and Toddlers Study (FITS) reporting low consumption 
of vegetables on a given day and increased consumption of bakery 

goods during the preschool years (33). Although the Home Food 
Inventory does not indicate dietary consumption patterns, the array 
of food available in the home corresponds to national reports on food 
consumption in the first 3 years of life.

TABLE 2 Associations between family context predictors and the Home Food Inventory (n  =  468).

Dairy Dairy – reduced 
fat

Processed meats Other meats and 
non-dairy protein

Savory snacks

B (SE) p B (SE) p B (SE) p B (SE) p B (SE) p

Predictors

Mother FTW 3M 0.05 (0.24) 0.831 −0.31 (0.27) 0.251 0.26 (0.15) 0.074 −0.12 (0.24) 0.602 −0.20 (0.33) 0.548

Childcare entry 

3M
−0.01 (0.18) 0.962 0.30 (0.21) 0.148 0.31 (0.12) 0.010 −0.07 (0.20) 0.727 0.19 (0.25) 0.449

Older sibling 0.85 (0.20) <0.001 0.23 (0.21) 0.273 0.44 (0.13) <0.001 0.58 (0.20) 0.003 0.90 (0.28) 0.001

Covariates

Receipt of WIC −0.19 (0.29) 0.504 0.37 (0.32) 0.244 0.07 (0.19) 0.713 −0.06 (0.30) 0.833 −0.86 (0.38) 0.023

Education: 

college
0.10 (0.24) 0.678 0.60 (0.24) 0.011 −0.22 (0.16) 0.185 −0.35 (0.23) 0.122 0.44 (0.31) 0.163

Relationship: 

married
0.19 (0.27) 0.489 0.50 (0.28) 0.075 −0.48 (0.20) 0.018 0.26 (0.31) 0.399 0.11 (0.41) 0.778

Child sex: female −0.35 (0.18) 0.047 −0.35 (0.19) 0.068 0.16 (0.11) 0.168 0.05 (0.03) 0.102 0.07 (0.24) 0.782

Mother’s age −0.004 (0.02) 0.861 0.003 (0.02) 0.901 −0.02 (0.02) 0.386 0.05 (0.03) 0.102 −0.01 (0.03) 0.809

Perceived social 

status
−0.002 (0.07) 0.980 0.04 (0.07) 0.576 0.01 (0.04) 0.800 0.02 (0.07) 0.764 −0.15 (0.09) 0.100

Slope (r) −0.007 (0.07) 0.929 −0.13 (0.11) 0.238 −0.05 (0.03) 0.119 −0.20 (0.08) 0.009 −0.04 (0.14) 0.760

Vegetables
Vegetables – no 

potatoes
Obesogenic score 

– v1
Obesogenic score 

– v2
Obesogenic score 

– v3

B (SE) p B (SE) p B (SE) p B (SE) p B (SE) p

Predictors

Mother FTW 

3M
0.44 (0.44) 0.315 −0.48 (0.42) 0.253 1.15 (1.09) 0.293 1.23 (1.08) 0.258 1.21 (1.06) 0.254

Childcare entry 

3M
−0.21 (0.36) 0.555 −0.14 (0.35) 0.683 0.68 (0.84) 0.420 0.61 (0.84) 0.469 0.58 (0.83) 0.482

Older sibling 1.15 (0.39) 0.004 1.00 (0.38) 0.009 5.09 (0.89) <0.001 5.04 (0.89) <0.001 5.13 (0.87) <0.001

Covariates

Receipt of WIC −0.01 (0.58) 0.987 0.16 (0.55) 0.770 −2.57 (1.29) 0.045 −2.61 (1.27) 0.041 −2.62 (1.26) 0.037

Education: 

college
0.91 (0.48) 0.056 0.95 (0.45) 0.035 −0.07 (1.08) 0.952 −0.16 (1.06) 0.882 −0.27 (1.04) 0.796

Relationship: 

married
0.42 (0.52) 0.417 0.44 (0.49) 0.370 −1.59 (1.44) 0.267 −1.62 (1.43) 0.256 −1.70 (1.42) 0.230

Child sex: 

female
0.29 (0.35) 0.399 0.28 (0.33) 0.398 −0.67 (0.79) 0.398 −0.67 (0.79) 0.396 −0.67 (0.78) 0.387

Mother’s age 0.10 (0.05) 0.031 0.09 (0.05) 0.042 −0.11 (0.13) 0.373 −0.11 (0.13) 0.372 −0.12 (0.13) 0.331

Perceived social 

status
0.12 (0.14) 0.386 0.12 (0.13) 0.363 −0.06 (0.31) 0.857 −0.03 (0.31) 0.916 0.01 (0.30) 0.988

Slope (r) −0.13 (0.29) 0.650 −0.06 (0.26) 0.816 −1.92 (1.16) 0.096 −2.77 (1.14) 0.015 −3.10 (1.16) 0.008

Bolded estimates are statistically significant at p < 0.05 or less.
Mother return to FTW, mother returned to full time work by 3 months of age; Childcare entry 3M, child entered non-parental care by 3 months of age. The slope of each HFI score was 
estimated for each model, and the correlation between the slope and each HFI group was controlled for in each model.
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We found partial support for family context factors as predictors 
of home food availability. Having an older sibling in the home resulted 
in greater availability of dairy, protein (processed and non-processed), 
savory snacks, vegetables, and obesogenic items across all time points. 
These findings reiterate the point that the presence of food in the 
home is a reflection of the family diet as a whole and is not driven by 
a single individual. There has been an effort to provide a broader view 
of the context in which home food availability data is collected. For 
example, Couch and colleagues considered the relation among the 
home food environment, feeding practices, parent and child 
characteristics, and child dietary intake (5). These researchers found 
that child diet quality was most closely associated with home food 
availability rather than feeding practices. This approach reflects a more 
contextual understanding of how availability of food in the home may 
be one of the multiple influences on child diet. We encourage future 
research to consider which aspects of the family context may affect the 
purchase and presence of different foods at different 
developmental periods.

A child’s entry into childcare nor a mother’s return to work 
by 3 months of age were strong predictors of home food 
availability. One reason for this null association may be  that 
we did not assess other elements of the home food environment, 
including both the physical and sociocultural elements, that may 
have been more susceptible to being affected by a mother’s return 
to work. For example, Bauer and colleagues found that mothers 
and fathers who experienced high work-life stress also reported 
fewer family meals, spent less time preparing meals, and had less 
fruit and vegetable intake (13). In addition, we did not assess 
work-life stress which may affect the availability of more 
nutritious foods such as fruits and vegetables.

We created three different obesogenic scores in an attempt to 
be  more developmentally sensitive and consistent with dietary 
recommendations. The obesogenic score proposed by Fulkerson and 
colleagues (24) included regular fat dairy products including milk and 
cheese. However, their sample included school-age children and 
adolescents, and thus, the proposed obesogenic score may not 
be appropriate for young children. The transition from human milk 
or formula to dairy products is recommended at 6 months of age and 
regular fat milk is recommended from 12 to 24 months. We considered 
three different scores: the original score that included all dairy 
products, a modified score that excluded regular fat milk, and a third 
modified score that excluded regular fat milk and cheese. These 
modifications weakened the linear effect across time and may more 
adequately reflect the contribution of dairy to a healthy diet between 
12 and 36 months of life. There is considerable consensus that dairy 
intake is important for growth and development in early childhood 
and there is no association between milk intake by preschool children 
and concurrent or later childhood obesity (34).

Overall, there are several findings that researchers may consider 
when examining food availability in households with young children. 
First, the developmental context of food availability should 
be considered, for example, how the availability of certain foods may 
change as children age and their dietary needs change. This may 
be particularly important in the need to increase the availability of 
fresh fruits and vegetables and decrease the availability of snack foods 
and sugar sweetened beverages. Second, it is important to consider 
who is in the household because the availability of food items reflects 
the dietary preferences of the entire household. This notion is further 

supported by our finding that the availability of snack foods is higher 
when an older sibling is present. Although not examined in the 
current study, the food preferences of both parents and older siblings 
may explain the presence of various foods and beverages. For example, 
parents are likely to purchase and offers foods and beverages that they 
themselves prefer and enjoy (35, 36), and in turn, their children may 
be exposed to or develop a preference for similar foods and beverages 
(37). When constructing home based interventions, it is important to 
consider not only the target family member but also what the entire 
household pantry might hold.

This study is not without its limitations. Although 
we contribute to the literature by inclusion of longitudinal data, 
the sample under study is mainly white, highly educated, and 
married. It would be informative to include a more racially and 
economically diverse sample to see if the same patterns held. 
Because maternal reports of income in the current study sample 
were negatively skewed, we included their perceived social status 
as a covariate, however, no significant associations emerged. As 
recommended by Bruening and colleagues (38), future research 
would also benefit from considering a larger sample of families 
receiving federal food assistance such as SNAP and 
WIC. Although these researchers found some differences in 
home food availability of SNAP participants (particularly for less 
healthful foods), the sample was relatively small and the study 
design was cross-sectional. We found that participation in WIC 
was associated with lower presence of snacks and obesogenic 
scores. Participation in food programs such as SNAP and WIC 
need to be further explored in larger samples over time.

Of note, there is limited research using the HFI among 
households with toddlers (e.g., including 12 to 36 months) (39–
41), however despite its use, the HFI has not been previously 
validated for use with infants or toddlers. The availability of 
healthy or unhealthy foods have been linked to consumption of 
fruits and vegetables or high-sugar/fat snack foods, respectively 
(40, 41). Cepni et al. (39) created a summary score of healthy 
food environment, including HFI items, and this was negatively 
related to maternal BMI (children ages 12–36 months). Similar 
reports using different measures of home food availability have 
found that the availability of fruit was related to infant fruit 
consumption (42) and home availability of fruits and vegetables 
was related to fruit and vegetable consumption in 18-month-olds 
(43). Although we cannot speak directly to the validity of the HFI 
for infants and toddlers across all food availability categories in 
this study, we do provide preliminary evidence that it is feasible 
and suggests patterns that are consistent with previous reports.

Conclusion

To our knowledge, this is the first longitudinal study that 
examined changes in availability of food in the home across the 
first 3 years of life. Our findings suggest that availability of dairy, 
protein, vegetables, and snack foods increase over time and that 
these changes are affected by the family context such as the 
presence of an older sibling. Future studies are warranted to 
consider other contextual variables such as parental stress, family 
structure, and socio-economic status that may fluctuate and 
affect the family food environment.

https://doi.org/10.3389/fnut.2023.1215894
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org


Fiese et al. 10.3389/fnut.2023.1215894

Frontiers in Nutrition 09 frontiersin.org

Data availability statement

The raw data supporting the conclusions of this article will 
be made available by the authors, without undue reservation.

Ethics statement

The studies involving human participants were reviewed and 
approved by Institutional Review Board at the University of Illinois at 
Urbana-Champaign. Written informed consent to participate in this 
study was provided by the participating mothers.

Author contributions

BF conceived the study, oversaw participant recruitment, oversaw 
data analysis, and contributed to the writing of the manuscript. JB 
contributed to study design, data analysis, and writing of the 
manuscript. ES contributed to study design, data analysis, and editing 
of the manuscript. All authors contributed to the article and approved 
the submitted version.

Funding

This research was funded by grants from the National Dairy Council 
to Sharon Donovan and BF (CoPI’s), the Gerber Foundation to Sharon 
Donovan, the Christopher Family Foundation to Sharon Donovan and 
Kelly K. Bost, Hatch ILLU 793–330 from the U.S. Department of 
Agriculture to BF, Kelly K. Bost and Margarita Teran-Garcia, and the 
National Institutes of Health DK107561 to Sharon Donovan. STRONG 
Kids2 Team includes Kelly K. Bost, Sharon Donovan, Soo-Yeun Lee, 

Brent McBride, Margarita Teran-Garcia, and BF. The funding sources 
supported data collection. However, they did not support interpretation 
or writing of the of the manuscript.

Acknowledgments

We would like to thank the families for their continued 
participation in the STRONG Kids 2 program.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the 
authors and do not necessarily represent those of their affiliated 
organizations, or those of the publisher, the editors and the 
reviewers. Any product that may be evaluated in this article, or 
claim that may be made by its manufacturer, is not guaranteed or 
endorsed by the publisher.

Supplementary material

The Supplementary material for this article can be found online 
at: https://www.frontiersin.org/articles/10.3389/fnut.2023.1215894/
full#supplementary-material

References
 1. National Academies of Sciences, Engineering and Medicine. Feeding infants and 

children from birth to 24 months: summarizing existing guidance. Washington, DC: The 
National Academies Press (2020).

 2. Cardona CC, Hoek HW, Bryant-Waugh R. Picky eating: the current state of 
research. Curr Opin Psychiatry. (2015) 28:448–54. doi: 10.1097/YCO.0000000000000194

 3. Johnson SL, Hayes JE. Developmental readiness, caregiver and child feeding 
behaviors, and sensory science as a framework for feeding young children. Nutr Today. 
(2017) 52:S30–40. doi: 10.1097/NT.0000000000000200

 4. Spurrier NJ, Magarey AA, Golley R, Curnow F, Sawyer MG. Relationship between the 
home environment and physical activity and dietary patterns of preschool children: a cross-
sectional study. Int J Beh Nutr Phys Act. (2008) 5:31–43. doi: 10.1186/1479-5868-5-31

 5. Couch SC, Glanz K, Zhou C, Sallis JF, Saelens BE. Home food environment in 
relation to children's diet quailty and weight status. J Acad Nutr Diet. (2014) 
114:1569–1579.e1. doi: 10.1016/j.jand.2014.05.015

 6. Loth KA, MacLehose RF, Larson N, Berge JM, Neumark-Sztainer D. Food 
availability, modeling and restriction: how are these different aspects of the family eating 
environment related to adolescent dietary intake? Appetite. (2016) 96:80–6. doi: 
10.1016/j.appet.2015.08.026

 7. Fulkerson JA, Friend S, Horning M, Flattum C, Draxten M, Neumark-Sztainer D, 
et al. Family home food environment and nutrition-related parent and child personal 
and behavioral outcomes of the healthy home offerings via the meatlime environment 
(HOME) plus program: a randomized controlled trial. J Am  Diet Assoc. (2018) 
118:240–51. doi: 10.1016/j.jand.2017.04.006

 8. Hendrie G, Sohonpal G, Lange K, Golley R. Change in the family food environment 
is associated with positive dietary change in children. Int J Behav Nutr Phys Act. (2013) 
10:4. doi: 10.1186/1479-5868-10-4

 9. Fiese BH, Bost KK, McBride BA, Donovan SM. Childhood obesity from cell to 
society. Trends Endocrinol Metab. (2013) 24:375–7. doi: 10.1016/j.tem.2013.01.009

 10. Harrison K, Bost KK, McBride BA, Donovan SM, Grigsby-Toussaint DS, Kim J, 
et al. Toward a developmental conceptualization of contributors to overweight and 
obesity in childhood: the six-C's model. Child Dev Perspect. (2011) 5:50–8. doi: 
10.1111/j.1750-8606.2010.00150.x

 11. Rosenkranz RR, Dzewaltowski DA. Model of the home food environment pertaining 
to child obesity. Nutr Rev. (2008) 66:123–40. doi: 10.1111/j.1753-4887.2008.00017.x

 12. Davison K, Birch L. Childhood overweight: a contextual model and 
recommendations for future research. Obes Rev. (2001) 2:159–71. doi: 10.1046/j.
1467-789x.2001.00036.x

 13. Bauer KW, Hearst MO, Escoto K, Berge JM, Neumark-Sztainer D. Parental 
employment and work-family stress: associations with family food environments. Soc 
Sci Med. (2012) 75:496–504. doi: 10.1016/j.socscimed.2012.03.026

 14. Cawley J, Liu F. Maternal employment and child obesity: a search for mechanisms 
in the time use data. Econ Human Bio. (2012) 10:352–64. doi: 10.1016/j.ehb.2012.04.009

 15. Berger LM, Hill J, Waldfogel J. Maternity leave, early maternal employment and 
child health and development in the U.S. Econ J. (2005) 115:F29–47. doi: 
10.1111/j.0013-0133.2005.00971.x

 16. Eagleton SG, Hohman EE, Verdiglione N, Birch LL, Paul IM, Savage JS. INSIGHT 
study maternal return to work and infant weight outcomes. Acad Pediatr. (2019) 
19:67–73. doi: 10.1016/j.acap.2018.08.008

 17. Black L, Matvienko K, Kearney PM. The association between childcare 
arrangements and risk of overweight and obesity in childhood: a systematic review. Obes 
Rev. (2017) 18:1170–90. doi: 10.1111/obr.12575

https://doi.org/10.3389/fnut.2023.1215894
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org
https://www.frontiersin.org/articles/10.3389/fnut.2023.1215894/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fnut.2023.1215894/full#supplementary-material
https://doi.org/10.1097/YCO.0000000000000194
https://doi.org/10.1097/NT.0000000000000200
https://doi.org/10.1186/1479-5868-5-31
https://doi.org/10.1016/j.jand.2014.05.015
https://doi.org/10.1016/j.appet.2015.08.026
https://doi.org/10.1016/j.jand.2017.04.006
https://doi.org/10.1186/1479-5868-10-4
https://doi.org/10.1016/j.tem.2013.01.009
https://doi.org/10.1111/j.1750-8606.2010.00150.x
https://doi.org/10.1111/j.1753-4887.2008.00017.x
https://doi.org/10.1046/j.1467-789x.2001.00036.x
https://doi.org/10.1046/j.1467-789x.2001.00036.x
https://doi.org/10.1016/j.socscimed.2012.03.026
https://doi.org/10.1016/j.ehb.2012.04.009
https://doi.org/10.1111/j.0013-0133.2005.00971.x
https://doi.org/10.1016/j.acap.2018.08.008
https://doi.org/10.1111/obr.12575


Fiese et al. 10.3389/fnut.2023.1215894

Frontiers in Nutrition 10 frontiersin.org

 18. Robson SM, Khoury JC, Kalkwarf HJ, Copeland K. Dietary intake of children 
attending full-time child care: what are they eating away from the child-care center? J 
Acad Nutr Diet. (2015) 115:1472–8. doi: 10.1016/j.jand.2015.02.029

 19. Povey R, Cowap L, Gratton L. "They said I'm a square for eating them". Children's 
beliefs about fruit and vegetables in England. Br Food J. (2016) 118:2949–62. doi: 
10.1108/BFJ-03-2016-0131

 20. Kracht CL, Sisson SB, Guseman EH, Hubbs-Tait L, Arnold SH, Graef J, et al. 
Family eating behaviors and child eating patterns differences between children with and 
without siblings. J Nutr Educ Behav. (2019) 51:1188–93. doi: 10.1016/j.jneb.2019.08.004

 21. Rageliene T, Gronhoj A. The influence of peers' and siblings' onc children's and 
adolescents' healthy eating behavior. A systematic literature review. Appetite. (2020) 
148:104592. doi: 10.1016/j.appet.2020.104592

 22. Amuto AO, Jacobs W, Idoko EE, Barry AE, Mckyer ELJ. Influence of the home 
food environment on children's fruit and vegetable consumption: a study of rural low-
income families. Health Promot Pract. (2015) 16:689–98. doi: 10.1177/1524839915589733

 23. Fiese BH, Musaad SMA, Bost KK, McBride BA, Lee SY, Teran-Garcia M, et al. 
The STRONG kids 2 birth cohort study: a cell-to-society approach to dietary habits 
and weight trajectories across the first 5 years of life. Curr Dev Nutr. (2019) 3:nzz007. 
doi: 10.1093/cdn/nzz007

 24. Fulkerson JA, Nelson MC, Lytle LA, Moe S, Heitzler C, Pasch KE. The validation 
of a home food inventory. IJBNPA. (2008) 5:55–65. doi: 10.1186/1479-5868-5-55

 25. U. S. Department of Agriculture, U.S. Department of Health and Human 
Services. Dietary guidelines for Americans 2020–2025. 9th Edition. Available at 
DietaryGuidelines.gov. (2020).

 26. Adler NE, Epel ES, Castellazzo G, Ickovics JR. Relationship of subjective and 
objective social status with psychological and physiological functioning: preliminary 
data in healthy white women. Health Psychol. (2000) 19:586–92. doi: 
10.1037/0278-6133.19.6.586

 27. Stata Corp. Stata statistical software: Release 17. College Station, TX: StataCorp 
LLC (2021).

 28. Muthen LK, Muthen BO. Mplus: Statistical analysis with latent variables: User's 
guide (version 8). Los Angeles, CA: Authors (2017).

 29. Bolger N, Laurenceau JP. Intensive longitudinal methods: an introduction to diary 
and experience sampling research, New York, NY: Guilford Press (2013).

 30. Cameron CE, Kim H, Duncan RJ, Becker DR, McClelland MM. Bidirectional and co-
developing associations of cognitive, mathematics, and literacy skills during kindergarten. J 
Appl Dev Psychol. (2019) 62:135–44. doi: 10.1016/j.appdev.2019.02.004

 31. McNeish D. Multilevel mediation with small samples: a cautionary note on the 
multilevel structural equation modeling framework. Struct Equ Model. (2017) 
24:609–25. doi: 10.1080/10705511.2017.1280797

 32. Dietary Guidelines Advisory Committee: Scientific Report of the 2020. Dietary 
guidelines advisory committee: advisory report to the secretary of agriculture and the 
secretary of health and human services. Washington D.C: Department of Agriculture, 
Agriculture Research Service (2020).

 33. Bailey RL, Jun SJ, Eldridge AL. The 2016 feeding infants and toddler study 
(FITS): dietary intakes and practices of children in the United States from birth to 48 
months In: CJH TAN and S Nicklaus, editors. Nurturing a healthy generation of 
children: Research gaps and opportunities. Nestle nutrition institute, vol. 91. Basel, 
Switzerlans: Karger AG (2019). 99–109.

 34. Clark DC, Cifelli CJ, Pikosky MA. Growth and development of preschool 
children (12-60 months): a review of the effect of dairy intake. Nutrients. (2020) 
12:3556. doi: 10.3390/nu12113556

 35. Harris TS, Ramsey M. Paternal modeling, household availabilty, and paternal intake as 
predictors of fruit, vegetable, and sweetened beverage consumption among African American 
children. Appetite. (2015) 85:171–7. doi: 10.1016/j.appet.2014.11.008

 36. Hoerr SL, Nicklas TA, Franklin F, Liu Y. Predictors of calcium intake at dinner 
meals of ethnically diverse mother-child dyads from families with limited incomes. J 
Am Diet Assoc. (2009) 109:1744–50. doi: 10.1016/j.jada.2009.07.009

 37. Hingle M, Beltran A, O’Conneor T, Thompson D, Baranowski J, Baranowski T. 
A model of goal directed vegetable parenting practices. Appetite. (2011) 58:444–9. doi: 
10.1016//appet./j.appet.2011.12.011

 38. Bruening M, McClain D, Moramarco M, Reifsnider E. The role of SNAP in home 
food availability and dietary intake among WIC participants facing unstable housing. 
Public Health Nurs. (2017) 34:219–29. doi: 10.1111/phn.12311

 39. Cepni AB, Taylor A, Thompson D, Moran NE, Olvera N, O'Connor DP, et al. 
Exploring qualities of ethnically diverse parents related to the healthy home 
environment of toddlers. Appetite. (2021) 167:105608. doi: 10.1016/j.
appet.2021.105608

 40. Jang M, Brown R, Vang PY. The relationships between parental stress, home food 
environment, and child diet patterns in families of preschool children. Am J Healt 
Prom. (2021) 35:131–9. doi: 10.1177/0890117120929541

 41. McIver MB, Colby S, Hansen-Petrik M, Anderson Steeves ET. Caregiver feeding 
practices as predictors for child dietary intake in low-income Appalachian 
communities. Nutrients. (2021) 13:2773. doi: 10.3390/nu13082773

 42. Bryant M, Stevens J, Wang L, Tabak R, Borja J, Bentley ME. Relationship between 
home fruit and vegetable availability and infant and maternal dietary intake in 
African-American families: evidence from the exhaustive home food inventory. J 
Am Dietetic Assoc. (2011) 111:1491–7. doi: 10.1016/j.jada.2011.07.007

 43. Lacy KE, Spence AC, McNaughton SA, Crawford DA, Wyse RJ, Wolfenden L, et al. 
Home environment predictors of vegetable fruit intakes among Australian children aged 
18 months. Appetite. (2019) 139:95–104. doi: 10.1016/j.appet.2019.04.009

https://doi.org/10.3389/fnut.2023.1215894
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org
https://doi.org/10.1016/j.jand.2015.02.029
https://doi.org/10.1108/BFJ-03-2016-0131
https://doi.org/10.1016/j.jneb.2019.08.004
https://doi.org/10.1016/j.appet.2020.104592
https://doi.org/10.1177/1524839915589733
https://doi.org/10.1093/cdn/nzz007
https://doi.org/10.1186/1479-5868-5-55
https://DietaryGuidelines.gov
https://doi.org/10.1037/0278-6133.19.6.586
https://doi.org/10.1016/j.appdev.2019.02.004
https://doi.org/10.1080/10705511.2017.1280797
https://doi.org/10.3390/nu12113556
https://doi.org/10.1016/j.appet.2014.11.008
https://doi.org/10.1016/j.jada.2009.07.009
https://doi.org/10.1016//appet./j.appet.2011.12.011
https://doi.org/10.1111/phn.12311
https://doi.org/10.1016/j.appet.2021.105608
https://doi.org/10.1016/j.appet.2021.105608
https://doi.org/10.1177/0890117120929541
https://doi.org/10.3390/nu13082773
https://doi.org/10.1016/j.jada.2011.07.007
https://doi.org/10.1016/j.appet.2019.04.009

	Longitudinal changes in home food availability across the first 3 years of life and associations with family context predictors
	Introduction
	Background/rationale
	Objectives

	Methods
	Study design
	Participants
	Variables
	Home food inventory
	Family context predictors
	Statistical methods
	Maternal and child covariates
	Statistical plan

	Results
	Descriptive statistics
	Changes in the home food inventory across first 3 years of life
	Family context as predictors of the home food inventory across first 3 years of life

	Discussion
	Conclusion
	Data availability statement
	Ethics statement
	Author contributions

	References

