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1 

A comprehensive assessment of food parenting practices: development and psychometric 1 

testing of HomeSTEAD’s family food practices survey 2 

 3 

ABSTRACT 4 

Background: Parents’ food parenting practices have a significant influence on children’s dietary 5 

intake and risk for obesity and chronic disease. Understanding the impact and interactions 6 

between parents’ practices and children’s behavior is limited by a lack of development and 7 

psychometric testing and/or limited scope of current measures. HomeSTEAD (Home Self-8 

administered Tool for Environmental assessment of Activity and Diet) was created to address 9 

this gap. 10 

Objective: This paper describes development and psychometric testing of HomeSTEAD’s 11 

family food practices survey. 12 

Participants/Design: Between August 2010 and May 2011, a convenience sample of 129 13 

parents of children ages 3-12 years were recruited from central North Carolina and completed the 14 

self-administered HomeSTEAD survey on three occasions during a 12 to 18-day window. 15 

Demographics and child diet were assessed at Time 1. Child height and weight were measured 16 

during the in-home observations (following Time 1 survey). 17 

Statistical analysis:  Exploratory factor analysis (EFA) with Time 1 data was used to identify 18 

potential scales. Scales with more than three items were examined for scale reduction. 19 

Following, mean scores were calculated at each time points. Construct validity was assessed by 20 

examining Spearman rank correlations between mean scores (Time 1) and children’s diet (fruits 21 

and vegetables, sugar-sweetened beverages, snacks, sweets) and BMI z-scores. Repeated 22 

measures analysis of variance was used to examine differences in mean scores between time 23 
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points; and single-measure intraclass correlations (ICC) were calculated to examine test-retest 24 

reliability between time points.  25 

Results: EFA identified 24 factors and retained 124 items; however, scale reduction narrowed 26 

items to 86. The final instrument captures five Coercive Control practices (16 items), seven 27 

Autonomy Support practices (24 items), and 12 Structure practices (46 items). All scales 28 

demonstrated good internal reliability (g>0.62), 18 factors demonstrated construct validity 29 

(significant association with child diet, p<0.05), and 22 demonstrated good reliability 30 

(ICC>0.61). 31 

Conclusions: HomeSTEAD’s family food practices survey provides a brief, yet comprehensive 32 

and psychometrically sound assessment of food parenting practices.  33 
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Development of a comprehensive assessment of food parenting practices: HomeSTEAD’s 34 

family food practices survey 35 

 36 

INTRODUCTION 37 

 38 

Dietary guidelines offer advice for a healthful diet — one that provides adequate nutrition, 39 

promotes a healthy weight, and prevents chronic disease.1 Unfortunately, data from many 40 

countries around the world (Australia,2 Europe,3 and North America4,5) have demonstrated that 41 

children’s eating patterns fail to meet these recommendations. For example, few children in the 42 

US consume recommended intakes of whole grains (<1%), vegetables (7%), fruit (29%), and 43 

milk (37%), and most exceed recommended limits for solid fats (97%) and added sugars (90%).4  44 

 45 

Parents play an important role in children’s socialization, including the norms and habits they 46 

adopt with regards to food and eating.6 Parents’ behaviors shape the physical and social 47 

environment in which their children grow up, influencing their home environment as well as 48 

their children’s interactions with the outside world. “Food parenting practices” refers to the 49 

behaviors or actions (intentional or unintentional) performed by parents for child rearing 50 

purposes that influence their children’s attitudes, behaviors, or beliefs around food and eating.7 51 

Literature in this area suggests that parent practices such as making healthy foods more 52 

available, modeling healthy eating, and providing encouragement to eat healthy foods help 53 

promote children’s consumption of those healthy foods.7,8 In comparison, practices such as 54 

restriction, pressure, and food bribes may inadvertently promote increased intake of unhealthy 55 

foods.9-14 56 
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 57 

One of the barriers to fully understanding how the home environment, and specifically food 58 

parenting practices, influences children’s dietary intake is availability of appropriate measures.15 59 

While there are many measures available, they are often limited in scope and have not undergone 60 

a comprehensive process of development.15 Development often lacks clear conceptualization of 61 

what the instrument is designed to measure, fails to use systematic or informed approaches to 62 

selecting and refining items, and includes incomplete reliability and validity testing.15  In order to 63 

advance our understanding of how the home environment influences children’s dietary intake 64 

and eating behaviors, the field needs a comprehensive measure of food parenting practices with 65 

items that have undergone a rigorous development process including reliability and validity 66 

testing.  67 

 68 

HomeSTEAD, the Home Self-administered Tool for Environmental assessment of Activity and 69 

Diet, is a newly developed instrument designed to address this gap in measurement by providing 70 

a comprehensive evaluation of home environmental factors thought to influence children’s diet 71 

and physical activity.16 HomeSTEAD builds upon our previous work to develop the Healthy 72 

Home Survey,17 an assessment of the home environment related to children’s eating and activity. 73 

While the Healthy Home Survey provided a useful pilot measure, a more expanded instrument 74 

was needed. 75 

 76 

For HomeSTEAD, two frameworks were adopted to help guide identification of relevant 77 

constructs and ensure comprehensive coverage.  The Analysis Grid for Environments Linked to 78 

Obesity (ANGELO) framework18  and the Model of the Home Food Environment Pertaining to 79 
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Child Obesity19 both recognize multiple spheres of influence — physical, political, socio-80 

cultural, economic — that influence child weight and weight-related behaviors. When 81 

considering their application to the home environment, it resulted in the development of a four-82 

part instrument: a home food inventory (physical food environment), a family food practices 83 

survey (social food environment ), a home physical activity and media equipment inventory 84 

(physical environment around physical activity), and a family physical activity and screen time 85 

practices survey (social environment around physical activity).16 The development of this new 86 

instrument, specifically the component for the social environment around food, afforded the 87 

opportunity to develop a comprehensive assessment of food parenting practices. 88 

 89 

The purpose of this paper is to describe the development and psychometric testing of the scales 90 

related to the home’s social food environment. This has been conceptualized primarily as food 91 

parenting practices.  92 

 93 

METHODS 94 

Methods used to develop the HomeSTEAD tool are described in detail elsewhere, but the aspects 95 

most relevant to the development of its family food practices survey are provided below.16 All 96 

protocols were approved by the Institutional Review Board at the University of North Carolina at 97 

Chapel Hill (09-1177), and all participants provided written informed consent. 98 

 99 

HomeSTEAD Instrument Development 100 

HomeSTEAD’s family food practices survey was developed using a mixed methods approach, 101 

which began with identifying a theoretical framework and conducting a systematic review of the 102 



6 

literature. Following the application of the ANGELO framework,18,19 a systematic review was 103 

conducted to identify current measures of food parenting practices.15 The review led to the 104 

refinement of constructs resulting in a content map of food parenting practices, which has 105 

recently been published.7 Concurrently, items and scales from existing measures identified in this 106 

review were cataloged into a database and categorized according to the content map. When 107 

existing items were available, the research team reviewed sets of similar items and selected those 108 

that were deemed to be the most relevant for that construct. When existing items were not 109 

available, the research team developed new items. Where possible, response options were 110 

standardized across sections of the HomeSTEAD survey. For example, food parenting-related 111 

items generally used 5-point likert-type response scales (e.g., 1 = never, 2 = rarely, 3 = 112 

sometimes, 4 = often, 5 = always; or 1 = strongly disagree, 2 = disagree, 3 = neutral, 4 = agree, 5 113 

= strongly agree). 114 

 115 

Content validity of this initial collection of items was assessed with the help of two expert 116 

reviewers. Experts were asked to provide feedback and suggestions related to content coverage, 117 

item relevance and intention, and question format and clarity. The instrument was refined based 118 

on this feedback.  119 

 120 

Then, one-on-one guided cognitive interviews were conducted with parents of 3–12 years old 121 

children to examine clarity and comprehension of items. Participants for the cognitive interviews 122 

were recruited through newspaper advertisements, listserv notifications, and community 123 

postings. Each cognitive interview focused on just one of the four sections in HomeSTEAD, 124 

which reduced participant burden and limited interviews to 45 minutes or less. For the family 125 
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food practices section, the first round of cognitive interviews included 11 parents. Content 126 

analysis of these interviews allowed problematic items to be identified, discussed by the team, 127 

and revised. Revised items underwent a second round of cognitive interviews with five 128 

additional parents, at which time items were deemed acceptable (no remaining issues regarding 129 

clarity or interpretation of items).  Participants received $15 as an incentive for participation. 130 

 131 

At the end of this stage, HomeSTEAD included 214 items dedicated to assessment of food 132 

parenting practices.  133 

 134 

Survey Administration  135 

A convenience sample of 129 families with at least one child between the ages of 3 and 12 years 136 

old were recruited for instrument testing (August 2010-April 2011). Recruitment strategies 137 

employed were similar to those described above for cognitive interviews. The sample size was 138 

based on power calculations that would ensure adequate reliability evidence (assuming a kappa 139 

of 0.60, 80% trait prevalence, alpha of 0.05, and beta of 0.80).20 While a larger sample size 140 

would be desired for the exploratory factor analysis part of instrument testing,21 pragmatic 141 

constraints (e.g., funding, resources) prohibited it. When participants had more than one child in 142 

the target age group, one child was selected to serve as the “reference” child. Initially, selection 143 

was random.  However, to ensure that there was an even distribution of children across the 3-12 144 

year old age range, older children were often selected as the reference child for participants 145 

recruited later. In addition to having at least one child in the target age group, eligibility criteria 146 

also specified that the reference child could not have physical limitations that would impact their 147 

diet or physical activity behavior (e.g., extreme food allergies, physical disability), the family 148 
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must reside in central North Carolina with no plans to move during the study period, and that the 149 

parent be able to speak English. Participants were offered up to $100 for completing the full 150 

protocol. 151 

 152 

Participants completed all four sections of the self-administered HomeSTEAD survey at three 153 

separate time points over a period of 12 to 18 days and allowed research staff to conduct an in-154 

home observational assessment (see Figure 1 for timeline). The Time 1 HomeSTEAD survey 155 

was mailed to participants along with a demographic survey, a child diet screener,22 and a 156 

consent form. The survey instructions reminded parents to keep the reference child in mind when 157 

responding to questions and to select responses that best reflected what they actually do, think, 158 

and feel. Two or three days later, staff conducted a scheduled home visit. During these home 159 

visits, staff collected signed consent and all Time 1 surveys, completed an observational 160 

assessment of the home’s physical environment (e.g., foods and beverages present in the home), 161 

and measured children’s height and weight. Height was measured to the nearest 1/8 inch using a 162 

Shorr or Seca stadiometer (Shorr Productions, Olney, MD; Seca Corporation, Columbia, MD); 163 

weight was measured to the nearest 0.1 pounds using a Seca portable electronic scale (model 770 164 

or 874, Seca Corporation, Columbia, MD).  All measures were taken while participants were in 165 

light clothing and no shoes. Participants received the Time 2 HomeSTEAD survey at the 166 

conclusion of the home visit with instructions to return the survey via mail within 24 hours. 167 

Approximately 10 days later, participants were mailed the Time 3 HomeSTEAD survey with 168 

instructions to complete and return the survey within 4 days. If the third survey was not 169 

completed and returned within an additional 10 days (even after repeated reminder calls), that 170 



9 

participant’s data were not included in the analysis. All data were collected between August 171 

2010 and May 2011. 172 

 173 

Statistical Analysis 174 

Using Time 1 data, responses to individual items were reviewed to evaluate missingness and 175 

variability in responses. Items were flagged if 80% or more of responses fell within two response 176 

options, or 75% or more of responses fell within one response option, indicating low variability 177 

and questioning the item’s usefulness in distinguishing unique participant characteristics. 178 

Additionally, items were flagged if correlations between items were 0.75 or higher given that 179 

high correlations can suggest duplication of the concepts being assessed.   180 

 181 

Following this preliminary review of the data, exploratory factor analyses (EFA) were used to 182 

identify potential food parenting practice scales. All EFAs were performed in MPlus Version 183 

7.323 using Time 1 data. Given the limited sample size (n= 129) and the large number of items 184 

(n=214), preliminary sorting of items was necessary. An emerging content map of food parenting 185 

practices (noted earlier)7 guided the sorting of items into three broad categories: Coercive 186 

Control, Autonomy Support, and Structure. Separate EFAs were performed on items from each 187 

broad category; however, some items where categorization was less clear were examined in more 188 

than one category. A weighted least squares minimum variance estimator and geomin rotated 189 

solution were used. Factor solutions were evaluated based on eigenvalues, scree test, and 190 

interpretability criteria (e.g., comparative fit index, root mean square of approximation).21,24 191 

Items with low factor loadings (<0.40) were eliminated individually (item with lowest factor 192 

loading eliminated first); the EFA was then repeated. If an item cross-loaded (>0.40 on multiple 193 
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factors), the item was included in the factor with the higher loading. Items that has been flagged 194 

as having high correlations (>0.75) were considered throughout this process of refining which 195 

items would be eliminated or retained. Once factors were identified, a composite score for each 196 

scale was calculated by averaging scores from its individual items, including reverse coding 197 

when necessary. 198 

 199 

Scales with more than three items were examined for possible scale reduction. For each scale, 200 

multiple versions of reduced scales were examined, and several criteria were considered when 201 

deciding which items to include in the final reduced scale. Criteria included factor loadings of 202 

individual items (giving preference to items with higher loadings), comparability of the reduced 203 

scale’s internal consistency to that of the original scale (giving preference to those maintaining a 204 

Cronbach’s alpha >0.7),25 and observed correlations between the full versus reduced scales and 205 

child dietary outcomes (with higher correlations suggesting greater construct validity). The latter 206 

was assessed using Spearman rank correlations between the reduced scales’ composite scores 207 

and children’s dietary outcomes (weekly intake of fruits and vegetables, sugar-sweetened 208 

beverages, snacks, and sweets intake from parent-completed screener of child diet) and BMI z-209 

scores.  210 

 211 

Following the scale reduction process, mean scores (SD) for the final reduced scales were 212 

determined from data taken at each time point (Time 1, 2 and 3). Mean differences were tested 213 

using repeated measures analysis of variance (ANOVA); single-measure intraclass correlations 214 

(ICC) were calculated to examine test-retest reliability. The single-measure ICC, ICC(1,1) from 215 

Shrout and Fleiss,26 estimates reliability given a single random administration. ICCs of 0.61-0.80 216 
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indicate moderate agreement, and ICCs of 0.81-1.00 indicate substantial agreement.27 217 

Correlations, ANOVA, and ICC analyses were conducted using SAS® software, Version 9.4 of 218 

the SAS System for Windows (SAS Institute, Cary, NC, released July 2013). 219 

 220 

RESULTS 221 

Parents in the study sample (n= 129) were predominately mothers (91%). The sample included a 222 

mix of racial and income groups. The majority was white (71%) or African American (25%), but 223 

very few were Hispanic or Latino (3%).  The majority had a household income above the area’s 224 

median (68% with annual household income ≥$50,000) and were well educated (79% college 225 

degree or higher). Children in the sample included similar numbers of boys and girls (51% vs 226 

49%, respectively), were on average 7.1 ± 2.9 years old, and had a BMI percentile of 59.6 + 227 

27.1. An additional 19 parents (separate from the 129 already described) completed the screening 228 

process but did not end up participating due to ineligibility (child too young (3), moving/distance 229 

from project office (2)), scheduling conflicts (11), or participation in other studies that would be 230 

disrupted by participation in this study (3). Compliance with study protocols was high with 125 231 

parents (97%) completing the all three self-administrations and the home observation. 232 

Participants also completed the multiple self-administrations in a timely manner. On average, 233 

there were 3.9 ± 3.7 days between Time 1 and Time 2 self-administrations and 12.4 ± 5.6 days 234 

between Time 2 and Time 3 self-administrations. 235 

 236 

The initial EFA identified 24 factors and retained 124 of the 214 items, including five factors (28 237 

items) within Coercive Control, seven factors (34 items) within Autonomy Support, and 12 238 

factors (62 items) within Structure. Nineteen of the 24 factors had greater than three items per 239 
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factor, and therefore underwent examination for scale reduction. Following the scale reduction 240 

process, Coercive Control scales were reduced from 28 to 16 items; Autonomy Support scales 241 

were narrowed from 34 to 24 items; and Structure scales were trimmed down from 62 to 46 242 

items; resulting in a final instrument with 86 items.  243 

 244 

Coercive Control Scales 245 

The Coercive Control scales included restriction, soothing with food, threats and bribes, “clean 246 

plate” policy, and pressure to eat. All scales had 3-4 items and acceptable internal consistency 247 

(Cronbach’s g all ≥0.62). Table 1 provides the items, factor loadings, and Cronbach’s alphas for 248 

each of these five scales. Composite scores for each of these scales are calculated by averaging 249 

the individual items (i.e., Likert responses) within each scale. For all Coercive Control scales, 250 

higher scores reflect greater use of those practices. 251 

 252 

Autonomy Support Scales 253 

Autonomy Support scales included encouragement, reasoning, praise, nutrition education, and 254 

guided choices around when, what, and the amount of food eaten. Each of the scales was reduced 255 

to 3-4 items. The final reduced scales had acceptable internal consistency (Cronbach’s g all 256 

≥0.66). Table 2 provides the items, factor loadings, and Cronbach’s alphas for each of these 257 

seven scales.  258 

 259 

Similar to the Coercive Control scales, composite scores are calculated by averaging the 260 

individual items, taking into consideration reverse scoring where noted. For most scales, higher 261 

scores reflect greater use of that specific practice. The practice of guided choices presents a 262 



13 

challenge for this standard approach to measurement and interpretation. Guided choices 263 

represents a balance between parent and child control over when, what, and how much the child 264 

eats. For example, the “parent allows the child a choice in what he/she eats, but options from 265 

which the child must choose are determined by the parent.”7 Assessing this construct often 266 

requires measuring the two extreme behaviors – parents making decisions unilaterally vs. 267 

children having unrestricted choice in their eating. Currently, higher scores reflect greater child 268 

choice and control and lower scores reflect greater parent control. Scores closer to the middle 269 

may be a better reflection of this balance. 270 

 271 

Structure Scales 272 

Lastly, the Structure scales captured a broad array of parenting practices that build eating 273 

competence in children. These factors included monitoring of unhealthy foods, rules and limits 274 

around unhealthy foods, components of the child’s eating environment (i.e., meal setting, family 275 

eating, atmosphere of meals, eating area, and distractions), planning and preparation of healthy 276 

meals, attractive presentation of healthy foods, availability and accessibility of healthy foods, 277 

modeling, and weight talk. Some of the final scales in this category were slightly longer (up to 6 278 

items). Again, all had acceptable internal consistency (Cronbach’s g all ≥0.62). Table 3 provides 279 

the items, factor loadings, and Cronbach’s alphas for each of these 12 scales. One deviation in 280 

the standard factor analysis was the movement of an item (i.e., Do you have fruits and vegetables 281 

that your child likes available at home?) from planning and preparation of healthy meals (where 282 

its factor loading was 0.60) into availability and access (where its factor loading was 0.32). 283 

Movement of this item allowed both scales to be more consistent with how these practices have 284 

been conceptualized in the feeding literature.  285 
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 286 

As in other sections, composite scores for each of these scales are calculated by averaging the 287 

individual items, taking into consideration reverse scoring where noted. Higher scores generally 288 

reflect greater use of practices that provide positive structure.  Two clarifications to note are the 289 

scoring for distractions and weight talk. For distractions, a higher score reflects greater presence 290 

of distractions during meals, which in turn reflects a lack of structure. Also, the factor analysis 291 

and scale reduction of the distractions scale also suggested that differentiating between weekday 292 

and weekend day practices may be unnecessary. While original items asked about weekday and 293 

weekend day practices separately, it is likely sufficient to ask about the practices across a typical 294 

week. In the current analysis, there was a high correlation between weekday and weekend 295 

versions of the item so only the weekday version was retained. Similar findings were also 296 

observed in the family eating scale. With regard to the weight talk scale, higher scores reflect 297 

greater discussion of weight and dieting by family members. Such practices have been shown to 298 

be associated with disordered eating.28,29  Therefore, for the distractions and weight talk scales, 299 

higher scores do not reflect positive structure.  300 

 301 

Table 4 provides average composite scores for factors from each of the three sections described. 302 

 303 

Reliability 304 

Means (SD) for factor composite scores at Times 1, 2, and 3 and reliability testing (ICC) are 305 

shown in Table 4. ANOVA testing did not find any significant differences between the means 306 

from the three time points for any of the factors. Of the 24 factors, 22 (92%) had ICC scores 307 

greater than 0.61, indicating moderate or better agreement. Four of these 22 factors had ICC 308 
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scores greater than 0.81, indicating substantial agreement: (1) meal setting, (2) family eating, (3) 309 

eating area/physical space, and (4) planning and preparation of healthy meals. The other two 310 

scales had ICC scores just slightly below 0.61 (soothing with food ICC = 0.60, guided choices: 311 

what food is eaten ICC 0.57). 312 

 313 

Construct Validity 314 

Correlations between factor composite scores and parent-reported children’s weekly 315 

consumption of fruits and vegetables, sugar-sweetened beverages, snacks, and sweets are 316 

reported in Table 5. Observed intakes were as follows: 3.3 servings/day (±1.7) of fruits and 317 

vegetables (servings of fruits, but not juices, and vegetables, but not fried potatoes), 0.6 318 

servings/day (±0.9) of sugar-sweetened beverages (fruit and sport drinks, flavored waters, 319 

regular soda), 0.8 servings/day (±0.8) of snacks (potato chips, tortilla chips, cheese nibs, chex 320 

mix, etc.), and 1.1 servings/day (±0.8) of sweets (candy, breakfast pastries, cookies, brownies, 321 

pies, cakes, and ice cream). Correlations between all factor composite scores and child BMI z-322 

scores were also examined but were not significant (results not shown).  323 

 324 

Three of the five Coercive Control scales were significantly associated with aspects of child 325 

dietary intake. These associations were in the predicted direction with more coercive controlling 326 

practices being associated with lower intakes of healthy foods and higher intakes of unhealthy 327 

foods. Specifically, more frequent parental restriction was associated with decreased 328 

consumption of fruits and vegetables (r = -0.27, p<0.01) and increased consumption of sugar-329 

sweetened beverages (r = 0.49, p<0.01). Additionally, coercive control practices related to “clean 330 
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plate” policies and pressure to eat were significantly associated with increased consumption of 331 

snacks (r = 0.23 and 0.22, respectively, p<0.05).  332 

 333 

Most scales within the Autonomy Support category were significantly associated with child 334 

intake of fruits and vegetables, sweetened beverages, sweets, or snacks. In addition, observed 335 

associations were generally in the predicted directions, with autonomy supporting practices being 336 

associated with greater intakes of healthy foods and lower intakes of unhealthy ones. 337 

Specifically, more frequent encouragement and nutrition education were associated with 338 

increased consumption of fruits and vegetables (r = 0.38 and 0.36, respectively, p<0.01). Greater 339 

child vs. parent choice over the amount of food eaten was significantly associated with decreased 340 

consumption of sugar-sweetened beverages (r = -0.28, p<0.01) and snacks (r= -0.37, p<0.01). 341 

More frequent nutrition education was significantly associated with decreased consumption of 342 

sweets (r = -0.20, p<0.05). However, a few unexpected correlations were observed between 343 

praise and guided choices over what the child eats and consumption of snacks.  344 

 345 

Ten of the 12 Structure scales were significantly associated with various aspects of child intake. 346 

Once again, associations were in the predicted direction with greater structure being associated 347 

with higher intakes of healthy foods and lower intakes of unhealthy ones. Specifically, most of 348 

the Structure practices were significantly associated with increased consumption of fruits and 349 

vegetables (r = 0.23 to 0.50, p<.05) and decreased consumption of sugar-sweetened beverages (r 350 

= -0.18 to -0.42, p<.05). In addition, greater rules and limits around unhealthy foods, planning 351 

and preparation of healthy meals, and modeling were associated with decreased consumption of 352 

sweets and snacks (r = -0.21 to -0.31, p<.05). Increased consumption of sweets and snacks was 353 
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associated with more frequent use of TV during meals (i.e., distractions) (r = 0.21 and 0.25, 354 

respectively, p<.05). In contrast, distractions or more frequent use of TV during meals was 355 

significantly associated with decreased consumption of fruits and vegetables and increased 356 

consumption of sugar-sweetened beverages (r = -0.21 and 0.39, respectively, p<.05). 357 

 358 

DISCUSSION 359 

The development of this instrument represents a significant advancement in the measurement of 360 

food parenting practices. Unlike many other measures to date, the instrument provides a 361 

comprehensive set of scales to measure food parenting practices created through a rigorous 362 

process of development. The Healthy Home Survey represented an initial attempt by this team to 363 

produce a comprehensive measure; however, it was guided more by the literature and factors that 364 

had already been identified as predictors of child diet (and physical activity) behaviors.17 For 365 

HomeSTEAD, development was guided more by theory, specifically the ANGELO framework. 366 

Its development was also informed by a systematic literature review15 and an emerging content 367 

map developed by experts in the field;7 keeping this instrument aligned with the most current 368 

thinking in the field. The development process also included a review of potential items by an 369 

expert panel, cognitive testing with a sample of parents, factor analyses of scales, assessment of 370 

construct validity, and evaluation of test-retest reliability. The resulting instrument offers a 371 

comprehensive assessment of the variety of food parenting practices that have been identified in 372 

the literature using scales with solid psychometric properties. HomeSTEAD’s rigorous 373 

development process included five of the six key elements that were recommended as part of a 374 

recent review of measures of food parenting practices (conceptualization of instrument purpose, 375 

development and refinement of item pool, and assessment of reliability and validity).15  376 
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 377 

The scope and breadth of HomeSTEAD’s family food practices survey will facilitate a greater 378 

understanding of how parents’ practices influence child diet and weight. Prior to the 379 

development of the HomeSTEAD instrument, the most comprehensive measures captured only 380 

10-12 practices.30-33 HomeSTEAD, in comparison, captures 24 practices. Also, there is a nice 381 

overlap between the scales assessed and the most recent food parenting practices content map 382 

(see Figure 2 for illustrated comparison). Having a comprehensive assessment of food parenting 383 

practices will allow future researchers to assess the relative importance of these practices and 384 

how the use of practices might interact to influence child eating habits and weight.  385 

 386 

Assessment of construct validity (i.e., associations between food parenting practice scales and 387 

markers of child diet) provides some initial assessment of the relative importance of these 388 

practices. For example, restriction, nutrition education, guided choices, rules and limits, family 389 

eating, distractions, planning and preparation of healthy meals, and modeling appear to be more 390 

important, while atmosphere, eating area, and weight talk may be less important. Future studies 391 

are needed to confirm these associations using more rigorous diet assessment protocols (e.g., 24-392 

hour diet recall, food diary) in larger, more diverse samples with longitudinal data.  393 

 394 

The construct validity testing did produce some unexpected results, specifically for praise and 395 

guided choices, which may help the field refine how each of these practices are conceptualized. 396 

In the literature, verbal praise and encouragement have been shown to be associated with 397 

increased intake of healthy foods (e.g., fruits and vegetables) in children.8,34-36 However, similar 398 

associations were not observed in the current study. In contrast, a significant positive association 399 
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was observed between parent’s use of praise and children’s intake of snacks. These unexpected 400 

findings may suggest that the construct of praise, and the scale used to assess it, may be 401 

interpreted differently by different parents and would benefit from refinement to focus on praise 402 

offered for eating healthy foods (e.g., fruits and vegetables, whole grains, and lean proteins) and 403 

not just foods offered. Guided choices is a relatively new construct in the feeding literature; 404 

however, experts hypothesize that the practice of guided choices should promote healthier 405 

intakes in children.7 The current study showed mixed results around guided choices. When 406 

parents allow children greater choice in what foods are eaten, children appear to eat more snacks 407 

and sweets. However, when children are allowed greater choice in the amount of food eaten, 408 

children appear to consume fewer sugar sweetened beverages and snack foods. These findings 409 

appear to support Satter’s Division of Responsibility in Feeding,37-39 which suggests that parents 410 

decide what foods are offered and children decide how much of those foods to eat. Therefore, the 411 

construct for guided choices may need refinement to emphasize how parents and children share 412 

responsibility in food choices – balancing greater parent choice in what is eaten with greater 413 

child choice over the amount eaten.  Hence, measurement of guided choices may be improved by 414 

merging these two scales in a way that emphasizes this more specific division of responsibility in 415 

food choices. These unexpected findings around praise and guided choices offer an opportunity 416 

and guidance for advancing the conceptualization of these practices. 417 

 418 

A few limitations to this study are important to acknowledge. First, a brief dietary screener that 419 

included only a few markers of child dietary intake was used to assess construct validity. Several 420 

additional markers of diet quality were not assessed, including intakes of dark green vegetables, 421 

whole grains, and lean proteins. Despite the limitations of the screener, the associations that were 422 
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observed between food parenting practices and the markers of child diet were generally in the 423 

hypothesized direction. Our sample size, selected for psychometric evaluation, limited our ability 424 

to explore differences across age groups. The sample included only about 40 children in each age 425 

group (i.e., 3-4 years, 5-8 years, 9-12 years). Child age likely influences parent use of various 426 

food parenting practices and the impact those practices have on child intake (e.g., younger 427 

children need greater assistance and support, but older children can build off of basic skills and 428 

be more independent). While it was beyond the scope of the current study to explore these age-429 

related differences, the final HomeSTEAD instrument is appropriate for the full age range and 430 

will be useful in future studies trying to understand the evolution of parents feeding practices. 431 

Our limited sample size also necessitated the presorting of items prior to the EFA.  While an 432 

emerging content map of food parenting practices was used to guide this process, it did make 433 

certain assumptions about grouping of items and influenced the identification of factors. 434 

Confirmatory analysis in a larger sample is needed. Another limitation of the sample was the 435 

lack of socio-economic diversity.  Future research will need to evaluate instrument performance 436 

in a more diverse population, including low-income parents. Additionally, the short period of 437 

time between administrations might explain in part the high ICCs (and lack of significant 438 

differences) observed during the reliability testing. However, only 4 of the 24 factors showed 439 

“substantial agreement”, thus illustrating some variability even during this short period of time. 440 

Finally, the study lacked evidence for criterion validity and sensitivity to change. The 441 

HomeSTEAD study was designed to capture criterion validity evidence for characteristics of the 442 

physical environment using a comparison of the parent survey to an in-home assessment by 443 

trained data collectors. While the physical environment was measured (e.g. food availability), 444 

this 1-hour home visit provided insufficient opportunity to accurately assess parent food 445 
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practices. Scheduling of these home visits often avoided meal times (which would have been 446 

necessary to observe food parenting practices), and the process of data collection tended to 447 

disrupt normal routines. Evidence for sensitivity to change is also lacking as it would require 448 

employment of the instrument in an intervention study. Several of the limitations noted were 449 

beyond the scope of the current project. These limitations are far outweighed by the numerous 450 

study strengths, one of which was the rigorous process used to develop and refine the item pool 451 

(incorporating a systematic review of existing measures15 and an emerging food parenting 452 

practices content map7). Additionally, identification of the final scales used a multi-step process 453 

that began with an EFA, but also worked to simplify and shorten scales to create an efficient 454 

assessment instrument. Furthermore, the study allowed for assessment of variation in responses 455 

across repeat administrations, test-retest reliability, and construct validity. Results of this 456 

extensive testing demonstrated sound psychometric properties and supports the usefulness of the 457 

HomeSTEAD family food practices survey in future research. 458 

 459 

CONCLUSIONS 460 

The HomeSTEAD instrument is intended to provide a comprehensive assessment of 461 

environmental factors in the home that influence children’s food, physical activity, and screen 462 

time behaviors. HomeSTEAD’s family food practices survey, the focus of this study, is an 463 

integral piece of this larger tool. The scales within this survey align closely with the current 464 

literature, integrating up-to-date terminology and definitions for food parenting practices. 465 

Psychometric testing demonstrated moderate to high levels of internal and external reliability and 466 

construct validity. While HomeSTEAD was designed to be comprehensive, it does not have to be 467 

used in its entirety. When used in future research, it will likely need to be customized based on 468 
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what constructs are identified as most relevant for the study as well as the age of the children 469 

involved.  470 



23 

REFERENCES 471 

1. U.S. Department of Health & Human Services, U.S. Department of Agriculture. 2015-2020 472 

Dietary Guidelines for Americans. 8th ed2015: 473 

http://health.gov/dietaryguidelines/2015/guidelines. Accessed April 20, 2016. 474 

2. Golley RK, Hendrie GA, McNaughton SA. Scores on the dietary guideline index for 475 

children and adolescents are associated with nutrient intake and socio-economic position 476 

but not adiposity. J Nutr. 2011;141:1340-1347. 477 

3. Diethelm K, Jankovic N, Moreno LA, et al. Food intake of European adolescents in the 478 

light of different food-based dietary guidelines: results of the HELENA (Healthy Lifestyle 479 

in Europe by Nutrition in Adolescence) Study. Public Health Nutr. 2012;15:386-398. 480 

4. Kirkpatrick SI, Dodd KW, Reedy J, Krebs-Smith SM. Income and race/ethnicity are 481 

associated with adherence to food-based dietary guidance among US adults and children. J 482 

Acad Nutr Diet. 2012;112:624-635. 483 

5. Reedy J, Krebs-Smith SM. Dietary sources of energy, solid fats, and added sugars among 484 

children and adolescents in the United States. J Am Diet Assoc. 2010;110:1477-1484. 485 

6. Savage JS, Fisher JO, Birch LL. Parental influence on eating behavior: conception to 486 

adolescence. 2007;35:22-34. 487 

7. Vaughn AE, Ward DS, Fisher JO, et al. Fundamental constructs in food parenting practices: 488 

A content map to guide future research. Nutr Rev. 2016. 489 

8. Pearson N, Biddle SJ, Gorely T. Family correlates of fruit and vegetable consumption in 490 

children and adolescents: a systematic review. Public Health Nutr. 2009;12:267-283. 491 

9. Ogden J, Cordey P, Cutler L, Thomas H. Parental restriction and children's diets: the 492 

chocolate coin and Easter egg experiments. Appetite. 2013;61:36-44. 493 

http://health.gov/dietaryguidelines/2015/guidelines


24 

10. Jansen E, Mulkens S, Emond Y, Jansen A. From the Garden of Eden to the land of plenty: 494 

restriction of fruit and sweets intake leads to increased fruit and sweets consumption in 495 

children. Appetite. 2008;51:570-575. 496 

11. Jansen PW, Roza SJ, Jaddoe VW, et al. Children's eating behavior, feeding practices of 497 

parents and weight problems in early childhood: results from the population-based 498 

Generation R Study. Int J Behav Nutr Phys Act. 2012;9:130. 499 

12. Batsell WR, Brown AS, Ansfield ME, Paschall GY. "You will eat all of that!" A 500 

retrospective analysis of forced consumption episodes. Appetite. 1998;38:211-219. 501 

13. Sleddens EF, Kremers SP, De Vries NK, Thijs C. Relationship between parental feeding 502 

styles and eating behaviours of Dutch children aged 6-7. Appetite. 2010;54:30-36. 503 

14. Rodenburg G, Kremers SP, Oenema A, van de Mheen D. Associations of parental feeding 504 

styles with child snacking behaviour and weight in the context of general parenting. Public 505 

Health Nutr. 2014;17:960-969. 506 

15. Vaughn AE, Tabak RG, Bryant MJ, Ward DS. Measuring parent food practices: a 507 

systematic review of existing measures and examination of instruments. Int J Behav Nutr 508 

Phys Act. 2013;10:61. 509 

16. Hales D, Vaughn AE, Mazzucca S, et al. Development of HomeSTEAD's physical activity 510 

and screen time physical environment inventory. Int J Behav Nutr Phys Act. 2013;10:132. 511 

17. Bryant MJ, Ward DS, Hales D, Vaughn A, Tabak RG, Stevens J. Reliability and validity of 512 

the Healthy Home Survey: a tool to measure factors within homes hypothesized to relate to 513 

overweight in children. Int J Behav Nutr Phys Act. 2008;5:23. 514 



25 

18. Swinburn B, Egger G, Raza F. Dissecting obesogenic environments: the development and 515 

application of a framework for identifying and prioritizing environmental interventions for 516 

obesity. Prev Med. 1999;29:563-570. 517 

19. Rosenkranz RR, Dzewaltowski DA. Model of the home food environment pertaining to 518 

childhood obesity. Nutr Rev. 2008;66:123-140. 519 

20. Landis JR, Koch GG. The measurement of observer agreement for categorical data. 520 

Biometrics. 1977;33:159-174. 521 

21. Costello AB, Osborne J. Best practices in exploratory factor analysis: Four 522 

recommendations for getting the most from your analysis. Practical Assessment, Research 523 

& Evaluation. 2005;10. 524 

22. Neuhouser ML, Lilley S, Lund A, Johnson DB. Development and validation of a beverage 525 

and snack questionnaire for use in evaluation of school nutrition policies. J Am Diet Assoc. 526 

2009;109:1587-1592. 527 

23. Muthén LK, & Muthén, B. O. Mplus User's Guide. Los Angeles, CA(1998-2011). 528 

24. Suhr DD. Exploratory or Confirmatory Factor Analysis? Statistics and Data Analysis 529 

(paper 200-31) 2006; http://www2.sas.com/proceedings/sugi31/200-31.pdf. Accessed on 530 

September 4, 2014. 531 

25. Bland JM, Altman DG. Cronbach's alpha. Bmj. 1997;314:572. 532 

26. Shrout PE, Fleiss JL. Intraclass correlations: uses in assessing rater reliability. 1979;86:420-533 

428. 534 

27. Shrout PE. Measurement reliability and agreement in psychiatry. 1998;7:301-317. 535 

http://www2.sas.com/proceedings/sugi31/200-31.pdf


26 

28. Berge JM, Maclehose R, Loth KA, Eisenberg M, Bucchianeri MM, Neumark-Sztainer D. 536 

Parent conversations about healthful eating and weight: associations with adolescent 537 

disordered eating behaviors. JAMA Pediatr. 2013;167:746-753. 538 

29. Neumark-Sztainer D, Bauer KW, Friend S, Hannan PJ, Story M, Berge JM. Family weight 539 

talk and dieting: how much do they matter for body dissatisfaction and disordered eating 540 

behaviors in adolescent girls? J Adolesc Health. 2010;47:270-276. 541 

30. Koivisto UK, Sjoden PO. Reasons for rejection of food items in Swedish families with 542 

children aged 2-17. Appetite. 1996;26:89-103. 543 

31. Vereecken CA, Van Damme W, Maes L. Measuring attitudes, self-efficacy, and social and 544 

environmental influences on fruit and vegetable consumption of 11-and 12-year-old 545 

children: Reliability and validity. J Am Diet Assoc. 2005;105:257-261. 546 

32. Musher-Eizenman D, Holub S. Comprehensive Feeding Practices Questionnaire: validation 547 

of a new measure of parental feeding practices. J Pediatr Psychol. 2007;32:960-972. 548 

33. Zeinstra GG, Koelen MA, Kok FJ, van der Laan N, de Graaf C. Parental child-feeding 549 

strategies in relation to Dutch children's fruit and vegetable intake. Public Health Nutr. 550 

2010;13:787-796. 551 

34. McGowan L, Croker H, Wardle J, Cooke LJ. Environmental and individual determinants of 552 

core and non-core food and drink intake in preschool-aged children in the United Kingdom. 553 

Eur J Clin Nutr. 2012;66:322-328. 554 

35. Berge JM. A review of familial correlates of child and adolescent obesity: what has the 21st 555 

century taught us so far? Int J Adolesc Med Health. 2009;21:457-483. 556 

36. Vereecken CA, Keukelier E, Maes L. Influence of mother's educational level on food 557 

parenting practices and food habits of young children. Appetite. 2004;43:93-103. 558 



27 

37. Satter EM. The feeding relationship. J Am Diet Assoc. 1986;86:352-356. 559 

38. Satter E. The feeding relationship: problems and interventions. J Pediatr. 1990;117:S181-560 

189. 561 

39. Satter E. Feeding dynamics: helping children to eat well. J Pediatr Health Care. 562 

1995;9:178-184. 563 

 564 

  565 



28 

List of Figures 566 

Figure 1. Timeline for HomeSTEAD data collection 567 

Note: Reprinted from “Development of HomeSTEAD's physical activity and screen time 568 

physical environment inventory,” by Hales D et al., 2013, International Journal of Behavioral 569 

Nutrition and Physical Activity, volume 10, page 132. Reprinted with permission.  570 

Figure 2. Comparison of the food parenting practices content map to scales measured by 571 

HomeSTEAD’s family food practices survey. 572 

Note: Adapted from “Fundamental constructs in food parenting practices: A content map to 573 

guide future research,” by Vaughn AE et al., 2016, Nutrition Reviews, in press. Adapted with 574 

permission.  575 


