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Abstract
Background Parent–adolescent interactions have health 
implications for adolescents. Parents can be instrumental 
to healthy eating by purchasing fruits and vegetables or 
refraining from purchasing hedonic (low nutrient, high 
energy-dense) foods. Parents can be instrumental to 
healthy activity by modeling exercise behavior or dis-
couraging sedentary activities.
Purpose This research leverages theory on goal pursuit 
within relationships to investigate whether parents are 
instrumental to adolescents’ eating and activity.
Methods Using a national sample of 1,556 parent–ado-
lescent dyads, we conducted dyadic analyses to examine 
whether parent instrumentality (both parent-perceived 
and adolescent-perceived) for healthy behaviors was as-
sociated with adolescent engagement in those behaviors. 
We examined whether the link between parent instru-
mentality and adolescent BMI was mediated by parent 
instrumentality. We also explored whether parent instru-
mentality was associated with parent behaviors and par-
ent BMI.
Results Greater adolescent-perceived parent instrumen-
tality was associated with greater fruit and vegetable con-
sumption and physical activity, and lower sedentariness. 
Parent-perceived parent instrumentality was associated 
with greater adolescent fruit and vegetable consumption, 
less hedonic eating, and more activity. Mediation mode-
ling suggests that adolescent BMI is partially attributable 

to parent instrumentality for activity. Instrumental par-
ents also engage in healthier behaviors, some of which in 
turn are associated with lower parent BMI.
Conclusions Findings have implications for the promo-
tion of healthy eating and activity patterns among ado-
lescents. Parental instrumentality for behavior may be an 
important target for interventions to improve adolescent 
health, and interventions may be most successful in facil-
itating adolescent behavior change if  they target both 
parent- and adolescent-perceived parent instrumentality.

Keywords  Diet • Eating • Activity • Exercise • Parent • 
Adolescent • BMI

Youth obesity in the United States has tripled since 
1970 [1], resulting in a population in which about 20% 
of youth are obese and many more are overweight [2]. 
Contributors to adolescent obesity include a diet low in 
fruits and vegetables and high in hedonic (i.e., low nu-
trient, high energy-dense) foods, lack of exercise, and 
sedentariness [3]. Consequently, several Healthy People 
2020 objectives target adolescents’ eating and point to 
parental support as critical in predicting or changing 
behavioral patterns established during youth that have 
a lasting influence on adult health and disease [4]. The 
present research leverages recent theoretical advances 
in understanding how relationship partners are instru-
mental to one another’s goals [5, 6] to investigate how 
parent instrumentality may influence adolescent eating 
and physical activity, and a subsequent marker of phys-
ical health that these behaviors contribute to: adolescent 
body mass index (BMI).

Understanding how parents can be instrumental to 
their adolescents’ eating is important. Adolescents may 
rely on their parents to access healthy food [7]: Some par-
ents may shop for their children, prepare their food, and 
eat with them. However, some parents may not engage in 
these activities. When a parent shops for food, prepares 
food, encourages the consumption of specific foods, or 
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eats these foods together with his or her adolescent, he 
or she is instrumental to food consumption by becoming 
part of the way food is consumed. For example, parents 
can be instrumental to healthy eating by purchasing 
fruits and vegetables, or by choosing not to purchase cal-
oric but low-nutrient (i.e., hedonic) foods. The present 
research investigates whether adolescents are more likely 
to consume foods for which their parent is instrumental. 
We predict that an adolescent should be more likely to 
consume foods when a parent is instrumental to their 
consumption.

Adolescent physical activity behaviors may, in 
many instances, rely on parent involvement. For ex-
ample, social norms and expectations play a vital role 
in adoption of  sedentary behaviors [8]. Adolescents in 
particular may need parent facilitation for certain ac-
tivities (e.g., transportation to a sports league [9]) and 
may benefit from their parent’s blocking of  sedentary 
activities (e.g., limiting television and videogame time). 
A  parent may be instrumental to an adolescent’s ac-
tivity by encouraging exercise, engaging in exercise ac-
tivities together with the adolescent, or limiting screen 
time or availability of  electronics that encourage sed-
entariness. The present research investigates whether 
adolescents with instrumental parents are more likely 
to engage in activities facilitated by their parent. As 
with eating, we predict that an adolescent should be 
more likely to engage in activities for which a parent is 
instrumental.

Although outside of the parent–adolescent inter-
action and not specific to instrumentality, research on 
relationships is consistent with these predictions. People 
who are satisfied in their romantic relationships [10] and 
who have a supportive partner [11] generally perform 
better in their goal pursuit, including health behaviors. 
Moreover, research on health behavior change suggests 
that having people who are generally supportive of 
healthy behaviors, including eating and physical activity, 
are more likely to engage in those behaviors [12–14]. 
Social support for eating and activity may be particularly 
important for youth [15].

Although generally in line with the present predic-
tions, each of these studies stopped short of addressing 
how individuals can help close others achieve their goals, 
and in particular how parents may be instrumental to 
consequential adolescent health behaviors. Research on 
relationship satisfaction and social support examined 
general relationship evaluations, or support for goals 
in general, rather than instrumentality to specific goals. 
Adolescents are also more likely to eat healthy foods and 
avoid unhealthy foods to the extent that their parents 
model these behaviors [16, 17]. This research on parent 
modeling focuses on how parents serve as examples for 
healthy behaviors, but has not considered other ways 
parents could be instrumental (e.g., encouraging eating 

or activity behavior, purchasing health foods, providing 
transportation to sports activities, limiting screen time, 
etc.). Thus, the present research is poised to fill an im-
portant gap in knowledge concerning the way in which 
parent instrumentality for specific health behaviors 
may contribute to adolescent enactment of those health 
behaviors.

We leveraged a large national study of parent–adoles-
cent dyads [18] to examine parent instrumentality to ado-
lescent eating and activity behaviors. The study included 
assessments of parent instrumentality for fruit and vege-
table (F&V) consumption, hedonic food consumption, 
physical activity, and sedentariness using both adolescent 
and parent reports. We conducted actor–partner inter-
dependence modeling analyses to examine unique vari-
ance in adolescents’ and parents’ perceptions of parent 
eating and activity goals in predicting adolescents’ (and 
parents’) eating and activity behaviors, as well as ado-
lescents’ (and parents’) BMI. Our primary predictions 
concerned adolescents’ eating and activity behaviors, 
given that the instrumentality predictors are asymmet-
rical (i.e., both parents and adolescents reported parent 
instrumentality, as opposed to each reporting the other’s 
instrumentality).

The study design allows us to investigate whether 
parent actions that are visible to adolescents (i.e., re-
ported by them) as well as actions that are invisible to 
adolescents (i.e., reported by parents but not reported 
by adolescents) each predict adolescent behaviors [19, 
20]. For example, when a parent purchases fruits and 
vegetables, the adolescent may be aware that the par-
ent has done so (visible) or may not explicitly acknow-
ledge that the parent has facilitated their consumption 
(invisible). We predicted that both visible (i.e., adoles-
cent-perceived) and invisible (i.e., parent-perceived, 
controlling for adolescent-perceived) instrumentality 
would account for unique variance in adolescent eating, 
activity, and BMI.

In addition, we conducted exploratory analyses 
testing the possibility that parent instrumentality for 
adolescents’ health goals may be associated with parents’ 
own behavior. For example, if  parents purchase healthy 
foods for adolescents, or make a point to model healthy 
activity, these actions (although perhaps not intended as 
self-improvement) may also improve parent behaviors 
(and BMI). However, we acknowledged that it was also 
possible that parent instrumentality would not translate 
to their own behavior because the focus is on their chil-
dren rather than on themselves, or that parent instru-
mentality would have a negative association with parent 
behavior because encouraging or helping one’s adoles-
cent may serve as a way to excuse one’s own poor health 
behaviors. We are not aware of any previous data exam-
ining these possibilities, and thus did not have a direc-
tional hypothesis.

ann. behav. med. (2019) 53:652–664 653

D
ow

nloaded from
 https://academ

ic.oup.com
/abm

/article-abstract/53/7/652/5108502 by U
niversity of Pittsburgh user on 27 January 2020



Our specific hypotheses were as follows:

Hypothesis 1a: Adolescent-perceived parent instrumen-
tality will be associated with more adolescent F&V 
consumption and exercise and less adolescent he-
donic food consumption and sedentariness. This 
hypothesis will be assessed by examining direct 
actor paths among adolescent-perceived parent in-
strumentality and these adolescent outcomes.

Hypothesis 1b: Associations of adolescent-perceived 
parent instrumentality and adolescent BMI will 
be indirectly associated via adolescent eating and 
activity behaviors. This hypothesis will be assessed 
by examining indirect actor paths among adoles-
cent-perceived parent instrumentality and adoles-
cent BMI via adolescent behaviors.

Hypothesis 2a: Parent-perceived self-instrumentality will 
be associated with more adolescent F&V consump-
tion and exercise and less adolescent hedonic food 
consumption and sedentariness. This hypothesis 
will be assessed by examining direct partner paths 
between parent-perceived self-instrumentality and 
these adolescent outcomes.

Hypothesis 2b: Associations of parent-perceived self-in-
strumentality and adolescent BMI will be indirectly 
associated via adolescent eating and activity behav-
iors. This hypothesis will be assessed by examining 
indirect partner paths among parent-perceived 
self-instrumentality and adolescent BMI via ado-
lescent behaviors.

Exploratory Hypothesis 3a: Parent-perceived self-instru-
mentality may be associated with parent F&V con-
sumption and exercise and parent hedonic food 
consumption and sedentariness. This hypothesis 
will be assessed by examining direct actor paths 
among parent-perceived self-instrumentality and 
these parent outcomes.

Exploratory Hypothesis 3b: Associations of parent-per-
ceived self-instrumentality and parent BMI may 
be indirectly associated via parent eating and ac-
tivity behaviors. This hypothesis will be assessed by 
examining indirect actor paths among parent-per-
ceived self-instrumentality and parent BMI via 
parent behaviors.

Exploratory Hypothesis 4a: Adolescent-perceived par-
ent instrumentality may be associated with parent 
F&V consumption and exercise and parent he-
donic food consumption and sedentariness. This 
hypothesis will be assessed by examining direct 
partner paths between adolescent-perceived parent 
instrumentality and these parent outcomes.

Exploratory Hypothesis 4b: Associations of adoles-
cent-perceived parent instrumentality and parent 
BMI will be indirectly associated via parent eating 

and activity behaviors. This hypothesis will be as-
sessed by examining indirect partner paths among 
adolescent-perceived parent instrumentality and 
parent BMI via parent behaviors.

Method

Participants and Procedure

This study uses data collected in the National Cancer 
Institute’s (NCI) Family Life, Activity, Sun, Health, and 
Eating (FLASHE) study (http://cancercontrol.cancer.
gov/brp/hbrb/flashe.html). FLASHE is a web-based, 
cross-sectional study of parent–adolescent dyads and 
was administered through Westat, Inc. Data were col-
lected between April and October 2014. Parent parti-
cipants were recruited to the study through the Ipsos 
Consumer Opinion Panel, using sample balancing 
methods [18]. Sample distributions closely match the 
U.S. population on the following demographics: gender 
of the adult panel member, census division, household 
income, household size, and race/ethnicity. Panelists 
were eligible if  they were 18 years of age or older and 
lived with at least one child between the ages of 12 and 
17 at least half-time.

The final set of participants used in these analyses 
were 1,556 parent–adolescent dyads (N  =  3,112) who 
completed all measures used in analyses. The sample was 
63% female (75% of parents, 50% of adolescents). Parent 
mean age was 43.66 (SD = 7.91) and adolescent mean 
age was 14.45 (SD = 1.62). Full sociodemographic char-
acteristics for parents, adolescents, and the full sample 
are shown in Table 1.

The study was conducted online, and surveys were 
emailed to participants. Additional details about the 
study methodology and item development are available 
elsewhere [18, 21]. The study was approved by the NCI 
Special Studies Institutional Review Board and Westat, 
Inc.’s Institutional Review Board.

Measures

All measures were similarly assessed in both parents 
and adolescents to facilitate dyadic analyses. Measures 
were developed based on extensive reviews of the litera-
ture, expert consensus, and cognitive testing. Cognitive 
testing is a process for refining survey items prior to ad-
ministration [22, 23]. During the cognitive testing pro-
cess, individuals (selected based on expected similarity to 
participants for the survey being developed, with atten-
tion to socioeconomic, educational, and racial diversity) 
were brought into a lab and asked to read the survey out 
loud. They were asked to describe all of their thoughts 
while answering the survey, including thoughts about 
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the item and its interpretation, what they are thinking 
when reading the item, how they selected their answer, 
and what their answer means. This process helped to en-
sure that items were being interpreted in the intended 
way and that they were written at an appropriate reading 
level. It also helped to refine the way that questions were 
asked, as well as the response items provided. The cog-
nitive testing process for FLASHE is described in more 
detail by Nebeling and colleagues [21]. Participants com-
pleted the surveys online, while at home. Participants 
were instructed to complete the questionnaires alone 
and without help. All measures in the FLASHE study, 
including sources and origin of development informa-
tion, are available elsewhere [21].

Parent instrumentality

Parent instrumentality variables were drawn from pub-
lished studies [24–29] (see [21]) and all had response op-
tions: 1 (strongly disagree) through 5 (strongly agree). 

Adolescent-perceived parent instrumentality (α  =  .81) 
and parent-perceived self-instrumentality (α  =  .79) for 
F&V consumption were both assessed with seven-item 
scales. Example items include “My parents buy fruits 
and vegetables for me/I buy fruits and vegetables for my 
teenager,” “My parents try to eat fruits and vegetables 
when I am around/I try to eat fruits and vegetables when 
my child is around,” and “My parents encourage me to 
try different kinds of fruits and vegetables/I encourage 
my teenager to try different kinds of fruits and veget-
ables.” Higher scores indicate greater instrumentality for 
F&V consumption.

Adolescent-perceived parent instrumentality (α = .74) 
and parent-perceived self-instrumentality (α  =  .70) for 
avoiding hedonic food consumption were both assessed 
with seven-item scales. Example items include “If I have 
a bad day, my parents let me have junk food or sugary 
drinks to make me feel better/If  my teenager has a bad 
day, I let him or her have junk food or sugary drinks to 
feel better” (reverse-coded), “My parents don’t buy a 

Table 1 Sociodemographic and outcome variables (n = 2,706)

Variable Full sample
Parent
(n = 1,353)

Adolescent
(n = 1,353)

Age 43.7 (SD = 7.5) 14.5 (SD = 1.6)

Percent female 1,688 (62%) 1,006 (74%) 682 (50%)

Body mass index 28.07 (SD = 7.2) 20.63 (SD = 8.3)

Underweight 14 (1%) 70 (4%)

Normal weight 474 (35%) 1,120 (65%)

Overweight 405 (30%) 248 (14%)

Obese 406 (30%) 203 (12%)

Education

 Less than high school 18 (1%)

 High school 230 (17%)

 Some college 468 (35%)

 College 637 (47%)

 6th grade or less 95 (7%)

 7th grade 216 (16%)

 8th grade 230 (17%)

 9th grade 216 (16%)

 10th grade 271 (20%)

 11th grade 257 (19%)

 12th grade 68 (5%)

Race

 American Indian/Alaskan 63 (2%) 24 (2%) 39 (3%)

 Asian 118 (4%) 53 (4%) 65 (5%)

 Black 487 (18%) 228 (17%) 259 (19%)

 Pacific Islander/Hawaiian 9 (<1%) 3 (<1%) 6 (1%)

 White 2,135 (79%) 1,069 (77%) 1,066 (80%)
 Hispanic/Latino(a) 236 (9%) 100 (8%) 136 (10%)

Adolescent weight categories reported are based on adolescent weight percentile, rather than by the standard cutpoints used for adult 
weight categories based on BMI. BMI body mass index.
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lot of junk food or sugary drinks for me/I don’t buy a 
lot of junk food or sugary drinks for my teenager,” and 
“My parents try to avoid eating junk food or drinking 
sugary drinks when I  am around/I try to avoid eating 
junk food or drinking sugary drinks when my teenager is 
around.” Higher scores indicate greater instrumentality 
for avoiding hedonic food consumption.

Adolescent-perceived parent instrumentality (α = .81) 
and parent-perceived self-instrumentality (α  =  .81) for 
exercise were both assessed with six-item scales. Example 
items include “My parents take me places where I  can 
be physically active/I take my teenager places where he 
or she can be physically active,” “My parents make me 
exercise or go out and play/I make my teenager exercise 
or go out and play,” and “My parents try to be physically 
active when I’m around/I try to be physically active when 
my teenager is around.” Higher scores indicate greater 
instrumentality for exercise.

Adolescent-perceived parent instrumentality (α = .56) 
and parent-perceived self-instrumentality (α  =  .73) for 
preventing sedentariness were both assessed with sev-
en-item scales. Examples include “If I have a bad day, my 
parents let me have screen time to make me feel better/If  
my teenager has a bad day, I let him or her have screen 
time to feel better” (reverse-coded), “My parents take me 
places where I can play video games, watch movies, etc./I 
take my teenager places where he or she can play video 
games, watch movies, etc.” (reverse-coded), and “My 
parents try to limit their screen time when I am around/I 
try to limit my screen time when my teenager is around.” 
Higher scores indicate greater instrumentality for pre-
venting sedentariness.

Dietary outcomes

For both adolescents and adults, frequency of foods and 
beverages was assessed with a 27-item dietary screener, 
which was adapted from several sources [30–33]. The 
27-item version of the screener used here has been valid-
ated in comparison to in-depth food frequency question-
naires [34], objectively assessed dietary assessments [35], 
and intensive 24-hr recalls [36]. More information about 
the dietary screener is available elsewhere [33].

The screener assessed frequency of foods eaten and 
beverages consumed over the past 7 days. For example, 
participants were asked, “DURING THE PAST 7 
DAYS, how many times did you eat FRUIT like apples, 
bananas, melons, etc.?” Options were as follows: 1, I 
did not eat [food] during the past 7  days; 2, 1–3 times 
in the past 7 days; 3, 4–6 times in the past 7 days; 4, 1 
time per day; 5, 2 times per day; and 6, 3 or more times 
per day. Responses were converted to daily frequencies 
(never = 0; 1 to 3 times during the past 7 days = 0.29; 4 to 
6 times during the past 7 days = 0.71; 1 time per day = 1; 
etc.). Fruit and vegetable frequency was comprised of 

the sum of three items reporting consumption of green 
salad, nonfried vegetables, and fruit. Hedonic food fre-
quency was comprised of the sum of eight items that 
reported consumption of sugary cereal, candy and choc-
olate, fried potatoes, chips, processed meat, cookies and 
cake, frozen desserts, and fast food.

Adolescent physical activity and sedentariness was as-
sessed with the Youth Activity Profile (YAP [35]). The 
YAP is a 15-item, self-administered, 7-day recall instru-
ment that is used to assess physical activity and seden-
tariness among adolescents in 4th through 12th grade. 
Items capture activity during school (e.g., recess, gym, 
transportation to and from school), as well as activity 
right after school (e.g., sports practices) and activity in 
the evening and on weekends. Sedentary items assess 
time spent watching television, playing videogames, and 
using the computer, tablets, phones, or other screens. We 
applied a previously validated algorithm for improving 
accuracy of the YAP [37]. The validation included a 
subsample of adolescents (n  =  119) who wore acceler-
ometers on their wrists for 2 weeks prior to completing 
the YAP. The minutes of activity/inactivity estimates 
generated from accelerometer data (based on counts) 
were regressed on YAP subsection scores, age, and the 
interaction between the two to generate an algorithm to 
render the YAP more accurate (i.e., converts YAP scores 
to accelerometer activity estimates). The algorithm was 
then applied to independent samples (n = 39–51) to dem-
onstrate validity [37]. Once validated, this algorithm was 
then applied to all adolescent physical activity and seden-
tariness behavior YAP scores generated by the FLASHE 
adolescent sample to generate two refined scores (which 
were those used in the present analyses), which reflected 
minutes of activity and sedentariness per week. These 
procedures are described in detail elsewhere [37].

Parent physical activity and sedentariness was assessed 
with a series of four items from the International Physical 
Activity Questionnaire (IPAQ)–Short Form [38–40]. 
Parents were given the following instructions: “We are 
interested in finding out about the kinds of physical ac-
tivities that people do as part of their everyday lives. The 
questions will ask you about the time you spent being 
physically active in the past 7 days. Please answer each 
question, even if  you do not consider yourself  to be an 
active person. Please think about the activities you do 
at work, as part of your house and yard work, to get 
from place to place, and in your spare time for recre-
ation, exercise, or sport.” Then, they were asked a series 
of questions about specific activities: “Think about all 
the VIGOROUS activities that you did in the PAST 7 
DAYS. VIGOROUS physical activities refer to activ-
ities that take hard physical effort and make you breathe 
much harder than normal. Think ONLY about those 
physical activities that you did for at least 10 minutes at 
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a time. During the LAST 7 DAYS, on how many days 
did you do VIGOROUS physical activities like heavy 
lifting, digging, aerobics, or fast bicycling?”; “How much 
time did you usually spend doing VIGOROUS phys-
ical activities on one of those days?”; “Think about all 
the MODERATE activities that you did in the LAST 
7 DAYS. MODERATE activities refer to activities that 
take moderate physical effort and make you breathe 
somewhat harder than normal. Think ONLY about 
those physical activities that you did for at least 10 min-
utes at a time. During the LAST 7 DAYS, on how many 
days did you do MODERATE physical activities like 
carrying light loads, bicycling at a regular pace, or dou-
bles tennis? Do not include walking.”; “How much time 
did you usually spend doing MODERATE physical ac-
tivities on one of those days?”; “Think about the time 
you spent WALKING in the LAST 7 DAYS. This in-
cludes at work and at home, walking to travel from place 
to place, and any other walking that you have done solely 
for recreation, sport, exercise, or leisure. During the 
LAST 7 DAYS, on how many days did you WALK for 
at least 10 minutes at a time?”; “How much time did you 
usually spend WALKING on one of those days?”; “The 
last question is about the time you spent SITTING on 
weekdays during the LAST 7 DAYS. Include time spent 
at work, at home, while doing course work and during 
leisure time. This may include time spent sitting at a desk, 
visiting friends, reading, or sitting or lying down to watch 
television. During the LAST 7 DAYS, how much time 
did you spend SITTING on a WEEK DAY?” All items 
were open-ended, but included appropriate labels for the 
responses (e.g., days, hours, minutes). Outliers were re-
moved according to the IPAQ protocol [41]. Minutes of 
physical activity per week was computed including vig-
orous activity, moderate activity, and walking. Minutes 
of sedentariness per week was also computed.

BMI was calculated using parents’ and adolescents’ 
self-reported height (in feet and inches) and weight (in 
pounds), which were converted to centimeters and kilo-
grams for calculations. The survey platform was pre-
programmed with “soft” system checks such that when 
a participant entered a value outside of the biologically 
plausible range for human height or weight, a pop-up 
box appeared requiring participants to confirm their re-
sponse before they could move to the next question. BMI 
data were also screened postsubmission, and outliers be-
yond what would be biologically plausible for humans 
were removed [42].

Sociodemographic control variables

Analyses controlled for self-reported sociodemographic 
variables. Race, parent marital status, and parent col-
lege education were coded as dichotomous (i.e., dum-
my-coded), based on variability on these variables in the 

sample and consistent with the approach in other studies 
using FLASHE data in dyadic analyses [43]. Race was 
coded white (1)/nonwhite (0) and black (1)/nonblack (0). 
Parental marital status was coded married (1)/nonmar-
ried (0). Parent education was coded college educated 
(1)/less than college educated (0). Gender was coded fe-
male (1)/male (0).

Data Analytic Strategy

The final analyses presented are the result of a single 
actor–partner interdependence model (APIM [44, 45]), 
conducted via structural equation modeling in Mplus 
version 8. This model simultaneously assessed direct and 
indirect paths specified in hypotheses. Before running the 
final model, we conducted preliminary APIM analyses, 
regressing adolescent and parent BMI on adolescent and 
parent eating behaviors, respectively (paths from adoles-
cent behavior to parent BMI and parent behavior to ado-
lescent BMI were not evaluated as plausible mediators). 
Behaviors significantly associated with BMI in this step 
were evaluated as potential mediators, and indirect paths 
via behaviors unassociated with BMI were not examined 
in the final model [46].

In the final model, we examined the direct associ-
ations of each of the eight behavioral outcome variables 
(adolescent eating and activity behaviors parent eating 
and activity behaviors) with corresponding adolescent- 
and parent-perceived parent instrumentality behaviors 
(e.g., both adolescent and parent F&V consumption 
were regressed on both adolescent- and parent-perceived 
instrumentality for adolescent F&V consumption). We 
examined the direct associations of both adolescent and 
parent BMI and all eight instrumentality variables (ado-
lescent-perceived parent instrumentality for adolescent 
eating and activity behaviors, parent-perceived parent 
instrumentality for adolescent eating and activity behav-
iors). Finally, in the same model, we examined the in-
direct associations of adolescent- and parent-perceived 
instrumentality variables and adolescent and parent 
BMI, mediated by behavioral variables associated with 
adolescent or parent BMI identified in the preliminary 
analyses. Listwise deletion was turned off, and as such, 
all cases were included unless they had missing data on 
any exogenous variable. This model includes all four be-
haviors of interest in a single model. This model uses a 
full Information Maximum Likelihood (FIML) estima-
tion approach to handling missing values on nonexoge-
nous variables [47].

This final model initially controlled for parent/ado-
lescent age, parent/adolescent gender, parent/adoles-
cent race (dummy-coded white/nonwhite, and black/
nonblack), parent/adolescent ethnicity, parent education 
(college vs. other), and parent marital status (married vs. 
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other) (described above, and consistent with previous 
FLASHE analyses [21, 43]). Because parents and adoles-
cents mostly have the same race and ethnicity, the final 
model included only parent race (dummy-coded white/
nonwhite, and black/nonblack) and ethnicity.

Modification indices were used to identify param-
eters that would improve model fit. Modification in-
dices above 50 were examined and were included in the 
model if  there was theoretical justification for doing so 
[48]. Modification indices suggested the model fit would 
improve by specifying the following correlations: parent 
F&V consumption with parent hedonic food consump-
tion, adolescent F&V consumption with adolescent 
hedonic food consumption, parent F&V consumption 
with parent exercise, adolescent F&V consumption with 
adolescent exercise, parent hedonic food consumption 
with parent sedentariness, and adolescent hedonic food 
consumption with adolescent sedentariness. Because 
research suggests that some health behaviors are inter-
related [49], we evaluated these suggestions as conceptu-
ally appropriate and incorporated them into the model.

The final model included n = 1,353 dyads who reported 
data necessary to calculate all instrumentality variables 
and all included covariates. Of the n = 373 dyads excluded, 
359 were excluded because they lacked data necessary to 
calculate the instrumentality variables, and only 14 add-
itional dyads were excluded for lacking demographic in-
formation. Logistic regression indicated that missing data 
on instrumentality variables (and thus exclusion from 
modeling) was not associated with parent/adolescent age, 
parent/adolescent gender, parent/adolescent race (dum-
my-coded white/nonwhite and black/nonblack), parent/
adolescent ethnicity, parent education (college vs. other), 
or parent marital status (married vs. other) (all ps > .222). 
STDYX beta estimates (an effect size estimate of a one-
unit standard deviation of each predictor) and their 95% 
confidence intervals are reported.

Results

Descriptive Statistics

Descriptive statistics are reported in Table 2. T-tests com-
paring average responses revealed that parents perceived 
themselves as more instrumental to each of the four be-
haviors than adolescents reported (ps < .001). This may 
indicate that parents are instrumental in ways that ado-
lescents do not detect, and/or it may indicate that parents 
are optimistically biased in reporting their own instru-
mentality. Both parents and adolescents consume more 
hedonic foods than they consume fruits and vegetables 
(ps < .001). Parents report engaging in more sedentary be-
haviors than exercise, whereas adolescents report engag-
ing in more exercise than sedentary behaviors (ps < .001).

Main Effects Models

Preliminary analyses

When considered as a suite of behaviors, included to-
gether in APIM (and considering only actor associations 
for the purpose of identifying plausible mediators), ado-
lescent exercise and sedentariness were associated with 
adolescent BMI, and parent F&V consumption, hedonic 
food consumption, and exercise were associated with 
parent BMI (see Table 3). These were included as poten-
tial mediators in the final model.

Main analyses

Results from the final model are found in Table 4 and are 
described below, ordered by hypothesis. Model fit was 
good, χ2(108)  =  371.70, p < .001; confirmatory factor 
analysis (CFI)  =  0.996; root mean square error of ap-
proximation (RMSEA) = 0.042, 95% CI = 0.038, 0.047, 
p-close < .001.

Hypothesis 1a: Adolescent-perceived parent instrumen-
tality was associated with greater adolescent F&V 
consumption and exercise, as well as lower adoles-
cent sedentariness; however, it was unassociated 
with adolescent hedonic food consumption.

Hypothesis 1b: Adolescent-perceived parent instrumen-
tality was indirectly associated with lower adoles-
cent BMI via greater adolescent exercise; however, 
mediation via adolescent sedentariness was not 
significant (and adolescent eating behaviors were 
unassociated with adolescent BMI)

Hypothesis 2a: Parent-perceived self-instrumentality was 
associated with greater adolescent F&V consump-
tion and exercise, and less hedonic food consump-
tion. However, it was unassociated with adolescent 
sedentariness.

Hypothesis 2b: Parent-perceived self-instrumentality was 
indirectly associated with lower adolescent BMI 
via greater adolescent exercise; no mediation via 

Table  2 Means and standard deviations for parent instrumen-
tality and health behaviors

Parent Adolescent

Fruit and vegetable instrumentality 3.91 (0.69) 3.76 (0.82)

Hedonic food instrumentality 3.53 (0.69) 3.30 (0.78)

Exercise instrumentality 3.34 (0.85) 3.14 (0.93)

Sedentariness instrumentality 3.33 (0.68) 3.02 (0.70)

Fruit and vegetable consumption 2.21 (1.62) 1.84 (1.55)

Hedonic food consumption 3.73 (3.66) 5.05 (4.15)

Exercise 178.29 (178.11) 278.54 (13.10)
Sedentariness 380.02 (221.63) 111.83 (18.01)
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adolescent sedentariness emerged (and adolescent 
eating behaviors were unassociated with adolescent 
BMI).

Exploratory Hypothesis 3a: Parent-perceived self-instru-
mentality was associated with greater parent F&V 
consumption, and lower parent hedonic food con-
sumption and sedentariness; however, it was un-
associated with parent exercise.

Exploratory Hypothesis 3b: Parent-perceived self-in-
strumentality was indirectly associated with lower 
parent BMI via lower parent hedonic food con-
sumption; however, mediation via F&V and he-
donic food consumption was not significant (and 
parent exercise was unassociated with parent BMI).

Exploratory Hypothesis 4a: Adolescent-perceived parent 
instrumentality was associated with greater parent 
F&V consumption, and more exercise; no other 
direct partner associations emerged.

Exploratory Hypothesis 4b: Adolescent-perceived parent 
instrumentality was indirectly associated with par-
ent BMI via parent sedentariness.

Although we did not have any hypotheses regarding 
the direct paths from parent instrumentality to adoles-
cent and parent BMI, some significant effects emerged. 
Parent perceived self-instrumentality for adolescent he-
donic food consumption and exercise was associated 
with greater adolescent BMI. Adolescent perceived par-
ent instrumentality for exercise was also associated with 
greater adolescent BMI. Adolescent perceived parent 
instrumentality for avoiding sedentary behaviors was as-
sociated with lower adolescent BMI. Finally, adolescent 
perceived parent instrumentality for exercise was associ-
ated with lower parent BMI.

Discussion

In accordance with recent theoretical advances on inter-
personal processes in goal pursuit [5, 6, 50], the present 

analyses demonstrate in a large national sample of 
U.S.  parent–adolescent dyads that adolescents with in-
strumental parents (perceived by at least the parent or 
adolescent) eat more fruits and vegetables, eat fewer he-
donic foods, engage in more physical activity, and adopt 
fewer sedentary behaviors. Moreover, parent instrumen-
tality was indirectly associated with lower adolescent 
BMI via adolescent exercise. In addition, parents who 
are instrumental to their adolescent (perceived by at least 
the parent or adolescent) consume more fruits and veget-
ables, eat fewer hedonic foods, engage in more exercise, 
and adopt fewer sedentary behaviors. In addition, parent 
instrumentality was indirectly associated with lower ado-
lescent BMI via exercise behaviors. Parent instrumen-
tality was indirectly associated with lower parent BMI 
via hedonic food consumption and sedentary behaviors. 
These findings suggest that instrumental parents facili-
tate both adolescent and parent health behaviors and 
outcomes, which supports recommendations in Healthy 
People 2020 to examine and target parental support as 
a predictor of adolescent eating and activity behaviors 
to improve their weight and future health [4]. Below we 
discuss in more detail specific data patterns, limitations 
of the present research, potential moderators, and impli-
cations of this work.

Parent Instrumentality and Health Behaviors

Adolescent behavior

Adolescent-perceived parent instrumentality was associ-
ated with healthy eating and activity (but not hedonic 
foods). In addition, adolescent-perceived parent instru-
mentality was indirectly associated with lower BMI via 
adolescent exercise. In addition, parent-perceived instru-
mentality was associated with adolescent healthy eating 
and activity (but not sedentariness), and indirectly asso-
ciated with lower BMI via exercise. These links support 
the notion that both visible (i.e., adolescent-perceived) 
and invisible (i.e., parent-perceived, controlling for 

Table 3 Preliminary analyses examining associations of potential mediators with BMI

Adolescent BMI Parent BMI

β 95% CI p β 95% CI p

Adolescent F&V –0.04 –0.09, 0.01 .145 – – –

Adolescent hedonic –0.01 –0.08, 0.07 .951 – – –

Adolescent exercise –0.23 –0.27, –0.19 <.001 – – –

Adolescent sedentary 0.17 0.13, 0.22 <.001 – – –

Parent F&V – – – –0.09 –0.14, –0.04 .002

Parent hedonic – – – 0.20 0.09, 0.32 .004

Parent exercise – – – 0.02 –0.04, 0.08 .667
Parent sedentary – – – 0.16 0.12, 0.20 <.001

BMI body mass index; F&V, fruit and vegetable.
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adolescent-perceived) instrumentality predict adolescent 
behavior [19, 20]. Fruit and vegetable consumption and 
physical activity were associated with both parent and 
adolescent perceived parent instrumentality, suggesting 
(a) that the link between parent instrumentality and these 
behaviors is robust and (b) that both visible and invis-
ible sources of instrumentality are associated with these 
behaviors. Hedonic food consumption was associated 
with parent instrumentality as perceived by the parent 
but not the adolescent. This could be because (a) the link 
between parent instrumentality and adolescent hedonic 
eating is not robust, or (b) hedonic food consumption 
is driven more by invisible influences. When parents opt 
against purchasing hedonic foods, they may do so inten-
tionally, but such actions may occur outside the aware-
ness of adolescents. This seems plausible because the 
absence of something (hedonic foods) should be difficult 
to detect, or easy to go unnoticed. Adolescent-perceived 
parent instrumentality was associated with sedentary be-
haviors, but parent-perceived instrumentality was not. 
This could be because (a) the link between parent instru-
mentality and adolescent sedentariness is not robust, or 
(b) adolescent sedentariness is more strongly associated 
with visible parent instrumentality. The latter explan-
ation seems plausible in light of the fact that the main 
way for a parent to control sedentariness is to set explicit 
restrictions on such behavior, or otherwise discourage 
it. It seems that this represents a set of behaviors that is 
likely to be visible (rather than invisible) to the adoles-
cent. Additional research is needed to more fully explore 
each of the possibilities raised regarding parent instru-
mentality for adolescent behaviors.

Although we did not have any hypotheses regarding 
a direct effect of parent instrumentality on adolescent 
BMI, we found a positive direct path from parent-per-
ceived and adolescent-perceived parent instrumentality 
for exercise on adolescent BMI, and a positive direct 
path from parent-perceived instrumentality for hedonic 
eating on adolescent BMI. Although speculative, and re-
quiring additional research to confirm, we tentatively in-
terpret this to suggest that parents are more likely to be 
instrumental to adolescent exercise and hedonic eating 
when they have adolescents who have higher BMI. We 
also found a negative direct path from adolescent-per-
ceived parent instrumentality for sedentary activities 
predicting lower BMI, suggesting that adolescents who 
are aware of parent attempts to limit their sedentary be-
haviors have lower BMI.

Parent behavior

Also notable is that parent instrumentality was found to 
be beneficial for parent health behaviors. Specifically, ado-
lescent-perceived parent instrumentality was associated 
with greater parent F&V consumption and more parent 

exercise. In addition, parent-perceived self-instrumentality 
was associated with parent healthy eating and sedentary 
behaviors (but not exercise). Parent-perceived self-instru-
mentality was indirectly associated with lower parent BMI 
via less hedonic food consumption. Adolescent-perceived 
parent instrumentality was indirectly associated with 
lower parent BMI via less sedentary activity.

Previous research has found that support providers 
benefit psychologically by caring for others [51], and 
these findings suggest that they may also experience posi-
tive consequences when it comes to their own behavior. 
The most robust link was between parent instrumen-
tality (perceived by the parent and adolescent) and F&V 
consumption. It may be that being instrumental toward 
fruits and vegetables is an especially good way for par-
ents to help their own behaviors because they adopt the 
behaviors themselves. Parent perceived self-instrumen-
tality was also associated with less parent hedonic eating 
and lower parent sedentariness. We also found that par-
ent perceived instrumentality for hedonic eating was as-
sociated with less parent hedonic eating. Although these 
associations between parent instrumentality and these 
behaviors were only found for one person’s perception 
(only the adolescent or parent), these results suggest that 
parent instrumentality may be associated with healthy 
behaviors overall. Although we did not have a hypoth-
esis regarding direct paths, we found that adolescent-per-
ceived parent instrumentality for exercise was associated 
with lower parent BMI.

BMI

We found an indirect association between parent instru-
mentality and both adolescent and parent BMI via some 
of the health behaviors. This suggests that understanding 
social processes that contribute to health behaviors is an 
important avenue for research and that instrumentality 
of a partner is an important way of thinking about how 
social relationship contributes to health [5, 6]. Some be-
haviors were more strongly associated with BMI than 
others. Adolescent exercise and sedentariness were asso-
ciated with adolescent BMI, and parent F&V consump-
tion, hedonic food consumption, and sedentariness were 
associated with parent BMI. Thus, across both parents 
and adolescents, it seems that sedentariness was associ-
ated with BMI. For parents, but not adolescents, F&V 
consumption and hedonic eating was associated with 
BMI. This difference may indicate that diet is more 
strongly associated with BMI for adults than adolescents, 
or may indicate that it is less reliable as a predictor of 
BMI. Adolescent, but not parent, exercise was associ-
ated with BMI. This may indicate that exercise is more 
strongly associated with BMI for adolescents than adults, 
or may indicate that it is less reliable as a predictor of 
BMI. Finally, the link between parent instrumentality (as 
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perceived by both adolescent and parent) and BMI was 
mediated by adolescent exercise. Parent instrumentality’s 
link to parent BMI was mediated by parent hedonic eat-
ing and sedentariness. This pattern of mediation effects 
suggests that the link between parent instrumentality 
and BMI of both adolescent and parent is partially at-
tributable to health behaviors. However, inconsistencies 
in the specific behaviors suggest that additional research 
is needed before strong inferences can be made regarding 
the link between health behaviors and BMI.

Implications for Theory and Intervention

These findings advance social psychological theory on 
interpersonal processes in goal pursuit and dyadic pro-
cesses involved in self-regulation [5, 6, 50]. While previous 
research has examined ways in which having a relation-
ship partner who serves as a means to goals influences 
one’s evaluations of that partner [52–55], research has yet 
to investigate the influence of partner instrumentality on 
behavior. This marks an important gap in understanding 
how relationship partners are instrumental to conse-
quential goals: healthy eating (i.e., greater F&V and less 
hedonic food consumption) and activity (i.e., greater phys-
ical activity and less sedentariness). Parent–adolescent re-
lationships are particularly well suited for investigation 
of this theoretical perspective because instrumentality 
in this type of dependent relationship should have espe-
cially important consequences. Without an instrumental 
parent, an adolescent can literally go without access to 
(healthy) food or transportation to an activity [7, 9]. Thus, 
the present research fills this important gap in knowledge 
by demonstrating that parent instrumentality to adoles-
cents’ healthy eating and physical activity is associated 
with greater engagement in these behaviors and, in turn, 
that these health behaviors are associated with lower BMI. 
An important direction for future research is to investigate 
whether married (or cohabiting) partners influence each 
other via instrumentality in the same way.

This research suggests that interventions targeting in-
dividual behavior change should place greater emphasis 
on important social relationships. Specifically, it suggests 
that a support provider’s instrumentality to a specific be-
havior is associated with that behavior, and therefore sug-
gests that it would be worth investigating whether changes 
in Partner A’s instrumentality lead to partner B’s behavior 
change. These results also suggest a potential unintended 
benefit for the support provider, namely, that the provider 
who is instrumental may exhibit healthier behavior.

Limitations and Directions for Future Research

One limitation is reliance on self-report. This limi-
tation is offset by the use of (a) multiple ratings of 

parent instrumentality (by parents and adolescents); 
(b) standard dietary screeners that have been validated 
against food frequency questionnaires, diet records, and 
24-hr recalls; (c) a measure of adolescent activity that 
was validated against accelerometer data; and (d) system 
checks for BMI. However, future research attempting to 
replicate these findings could include objective measure-
ments of eating, activity, and BMI.

A second limitation is that the data are correlational, 
limiting our ability to make causal inferences. Future re-
search should investigate whether experimentally manip-
ulating perceived partner instrumentality influences 
motivation to engage in behaviors and behavior change. 
The potential for the present hypotheses to be translated 
into interventions rests on such causal pathways, and 
their malleability.

Potential Boundary Conditions and Moderators

Future research could explore potential moderators of 
these effects. For example, interpersonal closeness among 
parent–adolescent dyads was not measured, which might 
modify results. In addition, analyses did not consider dif-
ferences in access to and availability of fruits and veget-
ables (based on neighborhood environment or season), 
adolescent peer group, or other sociostructural influ-
ences. While the present investigation assessed parent 
instrumentality, it did not investigate potential barriers 
to instrumentality, such as access to healthy foods, time 
demands placed on the parent, or other resources the 
parent may need to be instrumental. It also did not in-
vestigate whether environmental or peer influences sup-
port or oppose parent attempts to be instrumental. For 
example, future research could take a social ecological 
perspective [56] to investigate how interpersonal influ-
ences (specifically, partner instrumentality) interact with 
the local community (e.g., access to fast food), school 
environment (e.g., physical education and school food 
programs), and peer instrumentality in facilitating eating 
and activity behaviors.

Conclusion

These results suggest that adolescents with parents 
who are instrumental to healthy eating and physical ac-
tivity are more likely to engage in healthy behaviors. In 
addition, adolescent activity is associated with lower 
adolescent BMI. These findings have implications for 
interventions designed to improve adolescent health 
trajectories by targeting eating and activity behaviors. 
Specifically, these data suggest that encouraging par-
ents to engage in behaviors that are instrumental to their 
adolescents’ healthy eating and activity behaviors has the 
potential to improve adolescent health behaviors, reduce 
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their BMI, and improve their future health trajectories, 
in line with Healthy People 2020 recommendations [4]. 
Moreover, these findings suggest that interventions tar-
geting parent instrumentality for adolescent health be-
haviors may be more efficacious to the extent that they 
focus on both instrumentality that is apparent to the 
adolescent (i.e., visible instrumentality) and instrumen-
tality that may not be apparent to the adolescent but is 
apparent to the parent (i.e., invisible instrumentality).
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