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Abstract

Objective: In remote, Alaska Native communities, traditional foods remain a significant source 

of essential nutrients and appear to protect against the development of chronic diseases. Relatively 

low intake of traditional foods among Alaska Native children is therefore of concern. The aim of 

this study was to identify household and parental predictors of child traditional food (TF) 

consumption and weight in Yup’ik remote communities of Alaska.

Design: Children (10–18 years old) and parents in two communities (populations <500) were 

invited to participate in this cross-sectional study. Intake of traditional foods among children and 

parents was estimated from two-24 hour recalls using NDS-R. Weight and height were measured 

and BMI calculated. Sociodemographic factors, including income and education, were collected 

from parents. A partial least square path modeling analysis and bootstrapping were performed to 

identify predictors of child TF consumption and weight.

Results: Parental intake of traditional foods, Yup’ik identity and income were positively 

associated with child intake of traditional foods. Further, parental intake of traditional foods 

predicted lower child BMI. Parental education was negatively associated with child traditional 

food intake and positively associated with child BMI.

Conclusions: Findings suggest that interventions targeting parents may be an effective strategy 

to increase intake of traditional foods and improve diet quality among Alaska Native youth.
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Introduction

In remote, Yup’ik communities of the Yukon-Kuskowkim Delta in southwestern Alaska, 

traditional foods remain a significant source of essential nutrients (Erber et al. 2010; 

Bersamin et al. 2007; Bersamin et al. 2006). The Yup’ik traditional diet is high in fats from 

fish and marine mammals, which are hypothesized to contribute to a favorable lipid profile 

(Boyer et al. 2007; Bersamin et al. 2008; Ebbesson et al. 2015), and could also play a 

protective role against type 2 diabetes and cardiovascular disease (Zhang, Picard-Deland, 

and Marette 2013). However, as in other Alaska Native communities, residents are 

transitioning to a more market-based diet that tends to be highly processed and nutrient poor. 

This is especially true among children, raising the concern that they will be at particularly 

elevated risk of chronic diseases as they age (Bersamin et al. 2006; Boyer et al. 2007). 

Further, Alaskan Native (AN) children appear more vulnerable to childhood overweight and 

obesity than their non-native counterparts (Everett Jones et al. 2011). As a result, identifying 

predictors of the traditional food intake and adiposity in children appears critical for 

implementing effective prevention programs in remote, Yup’ik communities.

Numerous socio-environmental factors can affect child diet behaviors including intake of 

traditional foods. First, parental behaviors predict child eating behaviors in other populations 

(Dickens and Ogden 2014), due to role modeling. For this reason, understanding how 

parental intake of traditional foods affects child intake appears critical. Furthermore, the 

importance of the complex system of traditional values, knowledge and practices that 

historically sustained the well-being of AN communities to overcome chronic health issues 

such as substance abuse is well-recognized (Bersamin et al. 2014; Ayunerak et al. 2014). 

Data suggest that parent education and income levels may play a role in decreasing 

traditional food harvest and consumption (Bersamin et al. 2007), possibly by decreasing the 

time available for engaging in traditional food related activities. Finally, food availability and 

accessibility have been shown to shape child food preferences and consumption (Birch and 

Marlin 1982). The goal of this study, therefore, was to provide insights on how parents 

influence child intake of traditional food to help guide intervention efforts. In particular, we 

investigated socio-economic and cultural correlates of child intake of traditional foods.

Methods

Sample

This cross-sectional study was conducted in two communities located in the Yukon-

Kuskowkim Delta, a region that is home to approximately 22,216 people living in small 

communities (Boedeker and Foster 2011). Children aged 10–18 years old and one of their 

parents were recruited via flyers, word-of-mouth, and VHF ratio to participate. When 

children shared the same parent, only the younger sibling of each couple was included in the 

analysis in order to assess the parental predictors of traditional food consumption early in 

pre-adolescent and adolescent life.
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Questionnaires

Questionnaires were administered in person to the parents. Income was assessed both per 

household in a year and per household per individual in a year (Table 1). Education was 

assessed by the total number of education’s years completed in school and college, and the 

declaration of a professional training (college or technical). Two items, about main language 

spoken at home and about native way of living, measured Yup’ik culture participation. 

Traditional food availability was assessed via an item on fish availability at home, the main 

source of energy from traditional food in Yup’ik coastal communities (Bersamin et al. 2006).

Dietary Data

Participants were asked to recall all food and beverages consumed over a 24-hour period 

using a multiple pass approach to minimize recall bias. Nutrient calculations for the 24-hour 

recall were performed using the NDS-R Food and Nutrient Database 33, released July 2003, 

which includes many Alaska Native foods. Both Alaska Native and Western foods that were 

missing from the database were either substituted for similar food items when appropriate or 

the food was added to the database by request. Traditional foods were defined as those foods 

harvested from the local environment, and included berries, marine mammals, fish, game 

animals, and wild greens. The contribution of traditional foods to mean energy was 

calculated. Mixed foods were disaggregated, so only traditional ingredients were included in 

the calculation.

Diet data were collected from each participant on two days by certified interviewers using a 

computer assisted 24-hour recall (Nutrition Data System for Research (NDS-R) software 

version 2010, University of Minnesota, Minneapolis). In order to take into account the effect 

of school lunch, only the recalls of weekdays in the community 1 and week-end days for the 

community 2 were retained. The mean of the records was then computed for each individual. 

No week-end records were available for one individual from Community 2, who was thus 

excluded (final sample size n=28).

Anthropometric measures

Weight to the nearest 0.1 kg and percent body fat were assessed once by bioelectrical 

impedance (Tanita® TBF-200, Tanita Corporation, Tokyo, Japan). Repeated standing height 

measurements were taken to the nearest 1/8 inch using a portable stadiometer. Participants 

removed their shoes and wore paper gowns while measurements were taken by trained 

technicians. Body mass index (BMI) was calculated as kg/m2. For children, Body Mass 

Index (BMI) for age percentiles were calculated using the CDC SAS program (CDC 2000) 

and used to create a categorical variable with the weight status categories of the CDC: <5th: 

Underweight; Normal: ≥ 5th and <85th; Overweight: 85th ≥ and <95th; Obese: ≥95th 

(Barlow 2007).

Statistical analysis

Partial least square Path modeling (PLS-PM)—PLS-PM is a component-based 

estimation method that tests complex relationships among latent variables (LV) assessed 

from manifest variables (MV, ie. measuring a concept indirectly) (Sanchez 2013). In PLS-
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PM, an outer model estimates the relationship between the LVs and their corresponding 

MVs, and an inner model estimates the relationship among LVs (Vinzi, Trinchera, and 

Amato 2010). PLS-PM does not require distributions assumptions nor does it require a 

minimum sample size (Tenenhaus 2008). We used Bootstrapping to determine interval 

confidence of the estimations (1500 repetitions, α<.1).

Variables used in PLS-PM—We tested if Yup’ik identity, income, fish availability, 

parental education, parental intake of traditional foods (TF) and parental adiposity predicted 

child intake of TF and adiposity. In addition, the model included the following paths: 

Parental education to Income; Yup’ik identity and socioeconomic variables to Fish 

availability; Yup’ik identity, socioeconomic variables and Fish availability to Parental intake 

of TF and Parental adiposity; Parental intake of TF to Parental adiposity; Child intake of TF 

to Child adiposity. Paths from the variable Community to all LVs were included to account 

for differences between the two samples (environmental specificities, day of 24h-recall).

Data were complete, except income for which five values were missing. We replaced them 

using the multivariate imputation by chained equations technique (MICE) with polytomous 

regression (for categorical variables) and realizing 30 imputations (White, Royston, and 

Wood 2011). The median of the 30 values obtained for each of the missing values was then 

used to complete the dataset. Both income/household and income/person in the household 

were used in the path model. All statistical analyses were performed using R software, 

version 3.1.3 (R Core Team 2013) and the plspm (Sanchez 2013) and mice (van Buuren 

2015) packages.

Results

Descriptive statistics

Twenty-eight parent-child dyads completed the study. Mean age for children and parents was 

12.8 years (± 2.1) and 45.6 years (± 8.2) respectively (Table 1). Equal numbers of boys 

(n=14) and girls (n=14) participated. The majority of parents were women (n=26/28) and 

had completed at least the 12th grade (n=24/28). The majority of children had a BMI that 

fell within the healthy range (n=21/28). The majority of parents were overweight or obese 

(n=23/28).

On average, children consumed 17.94% (±17.71) of their calories from traditional foods, 

which was significantly lower than the estimate among parents (33.13±24.19) (Wilcoxon 

matched-pairs signed-rank test, V=38, P<.001). Parents in community 1 consumed 

significantly more traditional foods than in community 2 (Wilcoxon rank sum test, W=143, 

P=.03) while child consumption was not significantly different between communities 

(W=136.5, P=.06) (Table 1).

PLS-PM

Figure 1 presents the significant total effects of the inner model. A predictor’s total effect is 

the sum of its direct and indirect effects, the latter being obtained by multiplying the paths 

coefficients of indirect pathways. Table S1 provides the complete direct path and total 

effects, their coefficients, standards errors and confidence intervals (α<.1).
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Parental intake of TF (r=0.388, α<.1), income (r=0.394, α<.1) and Yup’ik identity (r=0.380, 

α<.1) all had a significant total effect on child intake of TF. Parental education did not have 

a significant total effect (r=−0.172, ns), but had a significant negative direct effect (r=−0.334, 

α<.1) (Table S1).

For child adiposity, parental education (r=0.473, α<.1) and fish availability (r=0.576, α<.1) 

had a significant positive total effect. In contrast, parental intake of TF had a significant 

negative total effect (r=−0.383, α<.1).

The community variable had only significant direct and total effects on parental intake of TF 

(r=0.416 and 0.389, α<.1), consistent with the fish seasonal abundance and community 

locations.

The overall model R2= .68 for child adiposity, .52 for child intake of traditional food had a 

high effect sizes, while R2=.33 for Income, .36 for Fish availability and .23 for Parental 

intake of TF were moderate effect sizes and R2=.19 for parental adiposity was a small effect 

size, based on the categories of <0.20 , 0.20–0.50, and >0.50 for small, medium, and large 

effect size (Sanchez 2013). The model Goodness of Fit was 0.48 %, above the cut-point of 

0.36 suggested by Wetzels et al. (2009) for large effect sizes of R2.

Table 2 presents the outer model with weight, loading, and communalities of the manifest 

variables (Sanchez 2013). In PLS-PM, latent variables are computed as the weighted sum of 

their manifest variables. Weights of manifest variables represent their contribution to the 

score of their latent variable. Most of the weights of the MVs were balanced, except for 

Child weight, for which weight status category had a higher contribution than body fat 

percentage. Loading of a manifest variable represents its correlation with its latent variable, 

and communality is the squared loading and assesses the amount of variability of a manifest 

variable explained by its latent variable. MVs had all loadings above or very close to the 

recommended value of 0.70 (Sanchez 2013), meaning that half or more of their variability 

(0.72=50%) was integrated into the latent variable that they assessed. Each MV was more 

correlated to its own LV than to the other LVs (cross-loading computed, data not shown), 

meaning that all indicators were more correlated to the latent construct to which they were 

assigned.

The internal consistencies of the latent variables is assessed by Cronbach’s α, Dillon-

Goldstein rho, considered good when >0.7, and first and second eigenvalues which should 

be respectively <1 and >1.

Discussion

Our results provide new insights on the eating patterns of Yup’ik children in remote, Alaska 

Native communities. To our knowledge, this is the first study conducted among Yup’ik 

people (Ayunerak et al. 2014) to estimate the average difference in traditional food 

consumption at the intergenerational level, i.e. between parents and their children. Moreover, 

it provides indications on which environmental factors may potentially be critical to promote 

a healthy weight and intake of traditional foods among children. Specifically, we found that 

parental intake of traditional foods, Yup’ik identity and income were positively associated 
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with child intake of traditional foods. Further, parental intake of traditional foods predicted 

lower child BMI. Interestingly, parental education was negatively associated with traditional 

food intake and positively associated with child BMI.

Our finding that parental education was inversely associated with child intake of traditional 

foods, is consistent with the observations at the individual level among Inuit of Nunavut 

(Canada) (Hopping et al. 2010) and Yukon-Kuskowkim inhabitants (Bersamin et al. 2007). 

In Nunavut, despite being more likely to have higher knowledge of nutritional 

recommendations (Mead et al. 2010) and vegetable and fruit consumption (Hopping et al. 

2010), individuals with more education did not necessarily show more self-efficacy to 

engage in other healthy diet behaviors (Mead et al. 2010). In addition, our study reveals that 

the effect of parental education on child traditional food intake remains significant after 

adjustment for parental intake of traditional foods, underlying a potential specific effect of 

education on the next generation. These results may have many explanations. It is possible 

that parents with more education are more likely to have a job and less likely to have time to 

subsist. It is also possible that they have less traditional knowledge, particularly if they spent 

more time outside the community for their education. In combination, these factors could 

catalyze an acculturation process that results in their child adopting a less traditional diet.

Parental education was also a positive predictor of child adiposity after controlling for 

parental adiposity. Because income is not correlated to child adiposity, this relation could not 

be explained solely by the ability of parents to afford more grocery food, and thus higher 

child food intake. It appears more plausible that parental education promotes a less 

traditional lifestyle, meaning lower physical activity levels (Bersamin et al. 2014), as well as 

grocery choices that lead to higher calorie intake among children.

Our finding that household income predicted higher child intake of TF is consistent with 

those found at the individual level in Inuvialuit of Northwest Territories and Nunavut Inuit 

(Canada) communities, where individuals with higher socioeconomic status were more 

likely to adopt healthier dietary behaviors, acquire both more unhealthy and healthy foods 

(including TF) (Mead et al. 2010), and consume traditional foods, fruits and vegetables 

(Erber et al. 2010). Income was described as critical in today’s traditional Inuit activities, 

allowing the acquisition of hunting and fishing gear including fuel. It may also facilitate 

traditional food access through food sharing. Dombrowski et al. (2013) showed that in the 

dominantly Inuit remote community of Nain (Labrador), individuals with greater income 

and employment tended to be more central in traditional food sharing networks. If this is 

true for Yup’ik of remote communities, income could then counteract effects of parental 

education on child traditional food intake.

Interestingly, fish availability did not significantly predict child intake of traditional foods, 

but contributed to the total effect of Yup’ik identity on child intake of TF (Appendix 1). This 

suggests that fish availability alone is not the strongest determinant of child diet balance 

between traditional and non-traditional foods, but instead that it mediates the effect of 

Yup’ik culture. Fish availability was however a predictor of higher weight among children. 

Because few children were overweight or obese, this might indicate that having more fish at 

home simply predicts more adequate food availability.
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Our sample size, its convenient-base constitution and the cross-sectional nature of the data 

call for prudence in the interpretation of our results. However, considering the geographic 

isolation and low density of the Yup’ik rural communities, these results remain unique in 

documenting one of the most recent nutrition transitions occurring in arctic populations. We 

examined the impact of parent socio-economic characteristics, eating behavior, and culture 

identity on child traditional food intake. Fully understanding determinants of child intake of 

traditional foods requires measuring other facets of the child’s environment. In future 

studies, because Yup’ik communities have strong social interdependency, considering a 

larger social circle, including school and peers, may reveal other important predictors of 

child traditional food intake. Furthermore, TF availability is dependent upon seasonality. To 

address this annual variation, a Food Frequency Questionnaire in combination with a 24-

hour recall measurement may provide better estimates of TF average intakes over the year.

This study provides indications that both parental Yup’ik culture participation and 

socioeconomic levels may be essential in understanding the dietary patterns observed among 

children in Yup’ik remote communities. It highlights the importance of prevention 

approaches that revitalize underlying cultural factors compatible with the contemporary 

communities’ constraints by promoting the key role of parents as actor of transmission of 

favorable eating patterns among children. This is particularly important considering that 

mixed economies in rural Alaska seem to be persisting, with individuals particularly 

engaged in wage economy also notably productive in terms of subsistence activities 

(BurnSilver et al. 2016). Also, an ethnographic study analyzing specifically how parental 

wage economy participation influences TF access and child intake of TF would be of 

particular interest.
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Appendix 1.

Table S1.

Inner model with the path coefficients, Standard Error (SE) and Confidence Intervals at 90% 

(CI Inf., CI Sup.) of the bootstrapping (1500 Repetitions); (n=28).a TF: traditional foods.

Direct Path Total Effect

Coefficient SE CI Low CI High Coefficient SE CI Low CI High

Community → 
Parental education 0.012 0.195 −0.308 0.322 0.012 0.195 −0.308 0.322

Community → Yupik 
identity −0.038 0.207 −0.355 0.320 −0.038 0.207 −0.355 0.320

Community → Income 0.196 0.183 −0.135 0.474 0.201 0.194 −0.147 0.495
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Direct Path Total Effect

Coefficient SE CI Low CI High Coefficient SE CI Low CI High

Community → Fish 
availability 0.217 0.176 −0.052 0.525 0.269 0.194 −0.050 0.593

Community → 
Parental intake of TFa 0.416* 0.189 0.090 0.709 0.389* 0.196 0.057 0.708

Community → 
Parental weight 0.179 0.271 −0.208 0.669 0.113 0.190 −0.210 0.403

Community → Child 
TFC −0.075 0.219 −0.461 0.231 0.206 0.206 −0.129 0.532

Community → Child 
weight 0.025 0.229 −0.338 0.373 0.019 0.209 −0.332 0.346

Parental education → 
Income 0.398* 0.166 0.119 0.630 0.398* 0.166 0.119 0.630

Parental education → 
Fish availability 0.037 0.159 −0.199 0.302 0.165 0.158 −0.092 0.425

Parental education → 
Parental intake of TF −0.020 0.182 −0.316 0.281 −0.020 0.162 −0.278 0.246

Parental education → 
Parental adiposity 0.056 0.213 −0.309 0.370 0.032 0.181 −0.274 0.311

Parental education → 
Child intake of TF −0.334* 0.175 −0.630 −0.059 −0.172 0.145 −0.404 0.075

Parental education → 
Child adiposity 0.430* 0.179 0.156 0.698 0.473* 0.176 0.174 0.723

Yupik identity → Fish 
availability 0.350 0.261 −0.128 0.699 0.350 0.261 −0.128 0.699

Yupik identity → 
Parental intake of TF 0.303 0.252 −0.207 0.617 0.274 0.215 −0.138 0.533

Yupik identity → 
Parental adiposity −0.218 0.283 −0.603 0.305 −0.211 0.216 −0.517 0.186

Yupik identity → 
Child intake of TF 0.222 0.219 −0.148 0.542 0.380* 0.174 0.056 0.599

Yupik identity → 
Child adiposity −0.058 0.230 −0.456 0.286 −0.051 0.232 −0.470 0.309

Income → Fish 
availability 0.323 0.218 −0.032 0.655 0.323 0.218 −0.032 0.655

Income → Parental 
intake of TF 0.033 0.212 −0.312 0.362 0.006 0.202 −0.313 0.340

Income → Parental 
adiposity −0.166 0.245 −0.611 0.188 −0.096 0.255 −0.551 0.306

Income → Child 
intake of TF 0.340* 0.234 0.009 0.762 0.394* 0.202 0.026 0.702

Income → Child 
adiposity −0.216 0.217 −0.511 0.155 −0.132 0.202 −0.449 0.210

Fish availability → 
Parental intake of TF −0.083 0.231 −0.441 0.308 −0.083 0.231 −0.441 0.308

Fish availability → 
Parental adiposity 0.223 0.269 −0.242 0.618 0.245 0.257 −0.193 0.618

Fish availability → 
Child intake of TF 0.188 0.222 −0.211 0.500 0.180 0.239 −0.252 0.513

Fish availability → 
Child adiposity 0.532* 0.241 0.171 0.892 0.576* 0.209 0.248 0.871
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Direct Path Total Effect

Coefficient SE CI Low CI High Coefficient SE CI Low CI High

Parental intake of TF 
→ Parental adiposity −0.261 0.232 −0.679 0.074 −0.261 0.232 −0.679 0.074

Parental intake of TF 
→ Child intake of TF 0.416* 0.223 0.110 0.834 0.388* 0.189 0.116 0.716

Parental intake of TF 
→ Child adiposity −0.263 0.255 −0.646 0.116 −0.383* 0.188 −0.745 −0.143

Parental adiposity → 
Child intake of TF 0.107 0.201 −0.193 0.467 0.107 0.201 −0.193 0.467

Parental adiposity → 
Child adiposity 0.213 0.174 −0.059 0.505 0.196 0.149 −0.048 0.431

Child intake of TF → 
Child adiposity −0.164 0.286 −0.683 0.214 −0.164 0.286 −0.683 0.214

Notes:
*
Significant path coefficients. A coefficient is considered statistically significant when its confidence interval does not 

contain the zero value. Goodness of fit (GoF) for model is 0.478. R2 for Income = 0.328, Fish availability = 0.362, Parental 
intake of TF = 0.229, Parental adiposity = 0.192, Child intake of TF = 0.517, Child adiposity = 0.679. Cohen f2 (R2/(1-
R2)) for Income = 0.489, Fish availability = 0.567, Parental intake of TF = 0.298, Parental adiposity = 0.237, Child intake 
of TF = 1.070, Child adiposity = 2.115.
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Figure 1. 
Partial Least Square Path Model with parental predictors (white ellipses) of child 

consumption of traditional food (TF) and adiposity (grey ellipses) among two samples of 

South-West Alaskan Yup’ik communities (n=28). Arrows represent the significant total 

effects among latent variables (α<.1). a: for the effect of Parental education on Child intake 

of TF, the significant direct path coefficient is indicated, as total effect was not significant. 

The variable of adjustment “Community” is not shown here.
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Table 1.

Descriptive statistics of a parent-child dyad study in two Yup’ik communities of the Yukon-Kuskowkim Delta 

in southwestern Alaska (n=28).

Mean ± SD / n (%) Range

Child variables

 Gender

  Female 14 (50)

  Male 14 (50)

 Age 12.8±2.1 10–18

 Child intake of TF (% kcal.)
a

  Community 1 21.04±15.57

  Community 2 13.80±20.17

  Total 17.94±17.71 00.00–63.61

 Weight Status category

  Underweight 1 (3.6)

  Normal 21 (75)

  Overweight 2 (7.1)

  Obese 4 (14.3)

 Body fat (%) 22.04±7.44 8.40–34.10

Parental variables

 Gender

  Female 26 (92.9)

  Male 2 (7.1)

 Age 45.6±8.2 31–63

 Number of education years (median) 12 8–17

 College and/or technical training

  Yes 11 (39.3)

  No 17 (60.7)

 Annual income in the household

  Less than $10,000 6 (21.4)

  $10,000 - $14,999 3 (10.7)

  $15,000 - $24,999 5 (17.9)

  $25,000 - $34,999 4 (14.3)

  $35,000 - $49,999 3 (10.7)

  $50,000 - $74,999 2 (7.1)

  $75,000 - $99,999 0

  $100,000 or more 0

 Income per individual per year in the household 4784.3±4772.6 500–20,830

 Yup’ik as the main language at home

  Yes 20 (71.4)

  No 8 (28.6)

 Follow the traditional Yup’ik way of living
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Mean ± SD / n (%) Range

Child variables

  A lot 15 (53.6)

  Some 12 (42.9)

  Not at all 1 (3.6)

 Frequency of fish at home

  Always 16 (57.1)

  Most of the time 5 (17.9)

  Sometimes 6 (21.4)

  Rarely 1 (3.6)

  Never 0

 Parental intake of TF (% kcal.)
a

  Community 1 41.14±17.64

  Community 2 22.47±28.18

  Total 33.13±24.19 00.00–88.11

 Body Mass Index 31.94±8.37 20.50–51.70

 Body fat (%) 38.26±8.73 17.40–54.50

a
Percentage of calories consumed from traditional foods, including the foods harvested from the local environment (fish, marine mammals, game 

animals, berries and wild green). There was a significant difference in the TF consumption between children and parents (Wilcoxon matched-pairs 
signed-rank test, V=38, P<.001).
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Table 2.

Outer model and blocks’ unidimensionality of the Partial Least Square path model in a parent-child dyad study 

in two Yup’ik communities of the Yukon-Kuskowkim Delta in southwestern Alaska (n=28). Weight represents 

the weight of a manifest variable in the score of a latent variable; Loading is the correlation between a latent 

variable and one of its manifest variables; Communality is the amount of variability of a manifest variable 

explained by its latent variable; α: Cronbach’s alpha; ρ: Dillon-Goldstein rho; 1st eig.: First eigenvalue; 2nd 

eig.: Second eigenvalue.aTF: Traditional foods.

Outer model Unidimensionality

Latent variables Manifest variables Weight Loading Communality α ρ 1st eig. 2nd eig.

Community Community 1 1 1 1 1 1 0

Parental education College and/or technical training 0.502 0.899 0.808
0.803 0.910 1.671 0.329

Number of education years 0.592 0.928 0.862

Yup’ik identity Yup’ik way of living 0.652 0.875 0.766
0.590 0.830 1.418 0.582

Yup’ik as main language 0.532 0.806 0.650

Income Income per individual per year in 
the household 0.438 0.852 0.726

0.858 0.934 1.751 0.249

Annual income in the household 0.667 0.939 0.882

Fish availability at 
home Frequency of fish at home 1 1 1 1 1 1 0

Parental intake of TFa Parental intake of TF (% kcal.) 1 1 1 1 1 1 0

Parental adiposity Parental Body Mass Index 0.608 0.977 0.955
0.929 0.966 1.867 0.133

Parental body fat percentage 0.425 0.953 0.908

Child intake of TF Child intake of TF (% kcal.) 1 1 1 1 1 1 0

Child adiposity Weight status category 0.791 0.940 0.883
0.598 0.833 1.427 0.573

Child body fat percentage 0.373 0.688 0.474
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