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Abstract
Most people try to eat healthy, but the temptation of unhealthy foods (among other factors) can make it difficult. Despite 
these difficulties, some people still achieve their healthy eating goals. Following self-determination theory (SDT; Ryan & 
Deci, 2000), we propose that relative autonomous motivation (RAM) can foster people’s effort in pursuing health goals. In 
two daily diary studies, we tested the hypothesis that RAM predicts attainment of healthy eating goals, especially when it 
is difficult. In Study 1, we focused on difficulties associated with trying to eat certain foods while avoiding others, whereas 
in Study 2, we focused on difficulties associated with the availability of unhealthy and healthy foods. Multilevel analyses 
provided some support our hypothesis, and highlighted the role of RAM for eating (vs. skipping) lunch and packing a lunch–
two approach-based healthy eating strategies. We discuss these findings in relation to SDT and propose directions for future 
research on within-person changes in motivation and other sources of difficulty.
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Most people want to eat healthy because of the benefits for 
their physical and mental health (e.g., Tohill et al., 2004; 
White et al., 2013). Yet, many people struggle to meet their 
healthy eating goals. In Canada, this is evidenced by poor 
eating habits, high rates of obesity, and a growing weight 
loss and dieting industry (Statistics Canada, 2019a, 2019b). 
People often overeat, choose unhealthy foods, and fail to get 
enough vitamins and essential nutrients. Researchers have 
studied various causes of unhealthy eating, including the 
availability and salience of certain foods (Sobal & Wansink, 
2007), social norms and influence (Cruwys et al., 2015), and 
lapses in self-control (Hofmann et al., 2014).

Despite a number of challenges for people trying to 
make healthy food choices, some people are still able to 
eat healthy. Self-determination theory (SDT; Ryan & Deci, 
2000) posits that the quality of a person’s motivation could 
explain the effort, persistence, and success in attaining such 
goals. Specifically, autonomous forms of motivation are 
associated with more positive outcomes than controlled 
forms of motivation (e.g., Ng et al., 2012; Williams et al., 

2006). Under the SDT framework, the purpose of the cur-
rent research is to examine the role of autonomous (vs. con-
trolled) motivation (aka Relative Autonomous Motivation, 
RAM) for healthy eating, especially when it is difficult.

Why do people eat healthy?

Many people are motivated to eat healthy for different rea-
sons. For example, some people enjoy choosing healthy 
foods, or eat healthy because it is good for their health, 
whereas others eat healthy to avoid feeling guilty or to assent 
to social expectations. Self-determination theory (SDT; 
Ryan & Deci, 2000) proposes that these reasons could reflect 
different types of behavior regulation that lie on a contin-
uum ranging from more autonomous (i.e., self-determined) 
forms of motivation to more controlled forms of motivation. 
Autonomous forms of motivation are characterized by inher-
ent enjoyment for the behavior (i.e., intrinsic motivation), 
congruence between the behavior and personally meaningful 
goals and values (i.e., integrated regulation), and/or personal 
valuation of the outcome (i.e., identified regulation). In con-
trast, behavior arising from controlled forms of motivation 
involves internal pressures, guilt, shame, and contingent self-
worth (i.e., introjected regulation), compliance with external 
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pressures or expectations, and/or striving to obtain a reward 
or avoid punishment (i.e., external regulation).

Compared to controlled motivation, autonomous motiva-
tion has been linked to more positive outcomes in a range 
of contexts, such as education (Wang, 2008), work (Gagne 
& Deci, 2005), responsible alcohol consumption (Pavey & 
Sparks, 2009), and physical activity (Teixeira et al., 2012). 
In a healthy eating context, Pelletier et al (2004) found that 
autonomous motivation was associated with healthy eat-
ing and dieting success, whereas controlled motivation was 
associated with dysfunctional eating patterns (e.g., binge 
eating). Likewise, Hagger et al (2006) found that greater 
autonomous than controlled motivation (i.e., relative autono-
mous motivation) was positively related to attitudes, inten-
tions, and actual healthy eating behaviors. Taken together, 
these findings are consistent with a meta-analysis showing 
that autonomous motivation predicts engagement for a large 
range of health behaviors (Ng et al., 2012).

The role of relative autonomous motivation 
when healthy eating is difficult

Trying to eat healthy often means managing temptations 
and overcoming challenges (e.g., resisting unhealthy foods, 
preparing meals, eating a balanced diet). Autonomous (vs. 
controlled) motivation can be an important factor in this 
endeavor. Indeed, in a pro-environmental context, Green-
Demers et al (1997) found that while most people engage in 
relatively easy behaviors (e.g., recycling), autonomous moti-
vation is a stronger predictor of engagement in more difficult 
behaviors (e.g., buying eco-friendly products) compared to 
controlled forms of motivation. This finding has been repli-
cated in a recent study on eco-friendly transportation (Ait-
ken et al., 2016). Likewise, Ntoumanis et al (2014) found 
that autonomous motivation (but not controlled motivation) 
was positively related to effort and performance during a 
progressively difficult exercise session.

According to SDT, autonomous motivation involves 
behaving in ways that are consistent with one’s interests and 
values. This type of motivation is proposed to require less 
energy than controlled forms of motivation. For example, it 
takes less energy to clean one’s house when an individual 
wants to do it (autonomous motivation) than when they feel 
obligated to do so (controlled motivation). Therefore, higher 
levels of autonomous motivation than controlled motivation 
(i.e., higher relative autonomous motivation or RAM) might 
be associated with greater persistence in the face of difficul-
ties because the individual does not feel their actions require 
as much effort as when the behavior arises from controlled 
forms of regulation. Recent findings from Milyavskaya et al 
(2015) provide support for this view, showing that greater 
autonomous motivation (but not controlled motivation) is 

associated with perceiving fewer temptations and obstacles 
to one’s goal pursuit (see also Werner et al., 2016).

What makes healthy eating difficult?

Part of what makes healthy eating difficult is having to 
both avoid tempting unhealthy foods (e.g., junk foods) 
and approach nutritious foods (e.g., fruits and vegetables). 
This distinction reflects the concept of approach-avoidance 
motivation, defined as the energization by and direction of 
behavior toward [away] from positive [negative] stimuli 
(Elliot, 2006). Approach-avoidance motivation manifests as 
the framing of goals, means, or strategies moving towards 
desired end-states (e.g., eating two servings of whole grains) 
or away from undesired end-states (e.g., limiting consump-
tion of sugar). However, most of the time people tend to 
focus on approaching healthy food or avoiding unhealthy 
food, with mixed results.

A focus on eating healthy foods may satisfy one’s hun-
ger, subsequently reducing cravings, temptations, and the 
likelihood of eating unhealthy foods (Steel et al., 2006). 
Approaching healthy food may also be a relatively simple 
goal to enact, involving a specific endpoint, measurable goal 
progress, and clearly defined means to attain the goal (e.g., 
eat two servings of whole grains). In contrast, research on 
restraint theory suggests that focusing on limiting or avoid-
ing certain foods is more challenging (Herman & Mack, 
1975; Polivy et al., 2005). Trying not to eat certain foods 
may indeed increase desires and cravings for them, mak-
ing them even more difficult to avoid (Jansen et al., 2007; 
Pham et al., 2016). Also, avoidance eating goals only involve 
undesired end-states (i.e., “anti-goals”), and do not specify 
a direction for action. For example, trying to avoid sugary 
foods does not tell the person what to eat, nor how long 
to avoid sugar. Therefore, goal progress may be difficult to 
interpret and any actions required to attain a goal may be 
unclear (Carver & Scheier, 2012).

Consistent with this view, researchers have found that 
avoidance goals may be more difficult than approach goals. 
For example, Mor and Cervone (2002) found that people 
report fewer means for attaining their avoidance goals than 
for their approach goals. Accordingly, Sullivan and Roth-
man (2008) found that participants who tried to eat fewer 
unhealthy snacks (i.e., avoidance) ate less healthy and ben-
efitted more from planning than did participants who tried 
to eat more healthy snacks (i.e., approach). These findings 
echo Elliot et al (1999), showing that students with more 
avoidance-based studying goals were more “disorganized” 
and performed worse on exams than those with approach-
based goals. Together, these findings suggest that part of the 
difficulty of avoidance goals is identifying when and how 
to work towards them. Furthermore, Henson et al (2010) 
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showed in a survey of over one thousand people that dietary 
recommendations framed as avoidance are rated as more 
difficult than those framed in an approach manner.

The current studies

Previous research has shown that greater (relative) autono-
mous motivation predicts engagement and persistence when 
difficulties arise.1 In two daily diary studies, we tested the 
hypothesis that relative autonomous motivation (RAM) pre-
dicts healthy eating when it is difficult.2 To this aim, we 
used idiographic diary designs that set this research apart 
from studies requiring participants to focus on predeter-
mined food categories such as vegetables and junk food 
(e.g., White et al., 2013), and previous research using cross-
sectional designs (e.g., Harrison et al., 2011; Pelletier et al., 
2004). Although studying motivation and eating behavior in 
daily life provides little control over extraneous variables, 
it allowed us to observe these phenomena as they naturally 
occur, and to contribute to a growing body of research on 
self-regulation in everyday life (e.g., Hofmann et al., 2014; 
Wilkowski et al., 2018).

Study 1

The aim of this first daily diary study was to examine the 
role of RAM when trying to eat healthy foods and avoid 
unhealthy foods. We invited participants to set three 
approach food goals and three avoidance food goals, and 
then to report their food consumption each day for 3 weeks, 
with the possibility of setting new daily food goals. Based 
on the above literature that trying to avoid unhealthy foods 
is more difficult than trying to eat healthy foods, we hypoth-
esized that RAM is more strongly associated with meeting 
avoidance goals (i.e., trying to limit or not eat certain foods) 
than with meeting approach goals (i.e., trying to eat more 
of certain foods). We expected the effect of RAM on goal 

outcomes would be the same for both shorter-term (i.e., 
daily) and longer-term (i.e., 3 week) food goals.

Method

Participants

In Fall 2016, we recruited 156 undergraduate psychology 
students from a Canadian university through a research par-
ticipant pool in exchange for course credits.3 The sample 
included 88% female students and 93% of participants were 
under 24 years of age (M = 20, SD = 2.83). Data from one 
participant was not used for the analyses because they did 
not complete any daily surveys.

Procedure

After providing informed consent to participate, participants 
were first invited to complete a series of demographic ques-
tions and a measure of autonomous and controlled motiva-
tion for regulating eating behavior.4 They were also asked to 
set three approach food goals and three avoidance food goals 
for the next 3 weeks. Then, during the daily diary phase, 
participants received an email each morning at 6:00 A.M. 
inviting them to complete a daily survey before 1:00 P.M. 
In this survey, they were first asked to report their previous 
day consumption of the six foods they listed as approach 
and avoidance food goals (i.e., 3-Week Goals). Second, they 
were presented with the six food goals they set at the begin-
ning of the study and asked to select three approach and 
three avoidance food goals for the current day (i.e., Daily 
Goals), which could include any of the goals they initially 
set or additional goals they had for that day. For example, a 
participant may have initially listed “salad” as an approach 
food goal, but may not have the intention to eat salad on a 
given day. Participants who added a new food goal were 
asked to report on their consumption of these foods the 
following day. The median number of diary surveys com-
pleted by a participant was 19 (out of 21; M = 17.90, Min = 3, 
Max = 21), and data from 155 participants were included in 
the analyses (see Table 1 for descriptive statistics).

1  Notably, researchers have used a range of approaches to operation-
alize self-determined motivation (e.g., examining separate behaviour 
regulation, focusing on profiles of motivation types, focusing on both 
autonomous and controlled motivation; Hagger et al., 2006; Sheldon 
et al., 2017). For the purposes of the current research we focus on rel-
ative autonomous motivation towards healthy eating, as this reflects 
the extent that a person may be more or less autonomous (vs. con-
trolled) in their behaviour.
2  We recognize that healthy eating could involve a number of factors, 
such as the quantity, frequency, types, and manner in which foods 
are eaten. For the purpose of this research, we take an idiographic 
approach and view healthy eating as attaining one’s own goals to eat 
or avoid certain foods, both for short-term.

3  Our aim was to recruit a sample of 150 participants for 3  weeks 
of observations, which we based on final samples in published stud-
ies involving a similar methodology and an expected attrition rate of 
15–20%. Given the multitude of sources of variability in a diary study 
and the novelty of this study design, it seemed impractical to derive 
the required estimates for a power calculation (Bolger et al., 2012).
4  Given our focus on approach and avoidance goals, we also included 
the Behavioral Inhibition Scale/Behavioral Activation Scale (BIS/
BAS; Carver & White, 1994). However, the inclusion of this variable 
in the analyses did not make any significant difference (see Supple-
mental Material for details).
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Measures

Relative autonomous motivation to eat healthy

The Regulation of Eating Behavior Scale (Pelletier et al., 
2004) was used to assess RAM for regulating one’s eating 
behaviors. Participants were asked why they regulate their 
eating behaviors, which they answered through 24 statements 
assessing intrinsic motivation, integrated regulation, identi-
fied regulation, introjected regulation, external regulation, 
and amotivation using a 7-point scale (from 1 = “Does not 
correspond at all” to 7 = “Corresponds exactly”). None of 
the items demonstrated skewness scores exceeding |3| and 
only the amotivation subscale items demonstrated kurtosis 
scores exceeding |3|, and the 6-factor structure demonstrated 
good fit to the data, χ2(237) = 361.68, p < 0.001, CFI = 0.940, 
SRMR = 0.073, RMSEA = 0.056 [90% CI 0.043, 0.067].

We calculated RAM scores for regulating eating behav-
iors by subtracting average scores on controlled motivation 
subscales (i.e., introjected regulation and external regulation, 
Cronbach’s α = 0.82) from autonomous motivation scores 
(i.e., intrinsic motivation and the average of integrated and 
identified regulation scores, Cronbach’s α = 0.91).5 RAM 
scores ranged from -4.38 to 15.75 (M = 6.54, SD = 4.31) with 
higher scores reflecting higher autonomous than controlled 
motivation.

Approach and avoidance eating goals

For the 3-Week Goals, participants were asked to list three 
foods that they intended to eat “some or a lot of” (i.e., 
approach goals) and three foods that they intended “to 
limit or avoid” (i.e., avoidance goals) over the course of 

the next 3 weeks.6 Participants could also add additional 
approach and avoidance food goals (i.e., Daily Goals) dur-
ing the 3 week span of the study. Most participants (78.2%) 
listed at least one additional eating goal (M = 6.2, Mdn = 4, 
Range = 0–41). In addition, participants were asked to select 
which of their initial food goals they endorsed for the cur-
rent day. On average, participants endorsed four food goals 
per day (M = 3.5, Mdn = 4, SD = 2.02). Most commonly, par-
ticipants listed vegetables (14.7%), fruit (14.1%), and salad 
(5.1%) as approach food goals, and chocolate (7.7%), chips 
(7.2%), and candy (5.6%) as avoidance food goals.

Eating goal success versus failure

For the initial three approach and three avoidance goals (i.e., 
3-week Goals) and any additional food goals listed on the 
previous day (i.e., Daily Goals), participants were asked 
how much of each of the foods they ate using an 8-point 
Likert-type scale: (1) “I didn’t eat any”, (2) “Ate much less 
than intended”, (3) “Ate less than intended”, (4) “Ate slightly 
less than intended”, (5) “Ate as much as intended”, (6) “Ate 
slightly more than intended”, (7) “Ate more than intended”, 
or (8) “Ate much more than intended”. Food goals were pre-
sented to participants in a random order. To assess goal suc-
cess versus failure, the responses were recoded differently 
for approach and avoidance food goals. For Approach Food 
Goals, ratings ranging from (5) “Ate as much as intended” 
to (8) “Ate much more than intended” were coded (+ 1) for 
success, while ratings ranging from (1) “I didn’t eat any” 
to (4) “Ate slightly less than intended” were coded (0) for 
failure. For Avoidance Food Goals, ratings ranging from 
(1) “I didn’t eat any” to (5) “Ate as much as intended” were 
coded (+ 1) for success, while ratings from (6) “Ate slightly 
more than intended” to (8) “Ate much more than intended” 
were coded (0) for failure. Although we coded all food goals 
as success or failure, we used the 8-point scale of food con-
sumption to minimize demand characteristics and to make it 
easier for participants to record their eating behavior. Since 
participants set goals both at the beginning of the study 
(i.e., 3-Week Goals) and during the diary phase (i.e., Daily 
Goals), we examined both goal timeframes.

Goal specificity

To allow us to examine the impact of goal specificity on goal 
success/failure (e.g., it may be more challenging to pursue 
the specific goal of eating more carrots than the broad goal 
of trying to eat more vegetables), the level of specificity of 
each food goal was coded by ten trained coders. Each coder 

Table 1   Descriptive statistics for Study 1

ICC intraclass correlation coefficient

Three-week goals Daily goals

Number of goal outcomes 15,754 10,453
Number of days 2769 2347
Approach goals
 Mean success rate 48.8% 59.5%
 ICCPerson-level .21 .17
 ICCDay-level .03 .04

Avoidance goals
 Mean success rate 85.6% 84.6%
 ICCPerson-level .26 .27
 ICCDay-level .12 .12

5  We did not include amotivation in the calculation of RAM as it sig-
nifies an absence of intention to act and not necessarily a degree of 
autonomous motivation.

6  Despite instructions to list “food” goals, some participants set goals 
that involved drinks. Data for these goals (n = 47 goals, 5% of all 
observations) was not used in the analyses.
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rated half or all the participants’ goals, such that each goal 
was rated by six independent coders. To create a Goal Speci-
ficity score, each food goal was rated as (− 2) “Specific food 
content”, (− 1) “Specific food type”, (0) “Food type”, (+ 1) 
“Category”, or (+ 2) “Very broad category”. For example, 
an apple would be coded as (0) “Food type”, fruit would be 
coded as (+ 1) “Category”, and fruits and vegetables would 
be coded as (+ 2) “Very broad category”, whereas red apples 
would be coded as (− 1) “Specific food type” and sugar from 
apples would be coded as (− 2) “Specific food content”. To 
create a single Goal Specificity score for each food goal, any 
discrepancies in coding were resolved through discussion 
among all coders (mean weighted Cohen’s κ = 0.46 prior 
to discussion). Goal Specificity was person-mean centered 
when used as a predictor for multilevel analyses to examine 
within-person associations with goal success/failure.

Results

Perceived difficulty of approach versus avoidance 
goals

We first tested the assumption that Avoidance Food Goals 
are more difficult than Approach Food Goals.7 To avoid any 
effect of asking participants to rate the difficulty of their 
goals on their responses during the diary study (and to 
reduce the burden on participants), we asked to an independ-
ent sample of undergraduate students from the same univer-
sity and participant pool (n = 103, 95% female, 94% under 
24 years of age, M = 21.32) to rate the perceived difficulty of 
the approach and avoidance eating goals set by participants 
in this daily diary study (n = 518 distinct food goals). Partici-
pants were asked, “How difficult would it have been to…”, 
with response options ranging from (1) “Not at all difficult” 
to (5) “Very difficult”.8 There were also options to indicate 
if the participant do not know what a certain food was, or if 
they do not eat that type of food due to dietary restrictions. 

Using hierarchical linear models with maximum likelihood 
estimation and random intercepts (Level-1 = Goal-level, 
Level-2 = Person-level) to predict Goal Difficulty, we found 
that Avoidance Food Goals (coded + 1) were rated as more 
difficult than Approach Food Goals (coded -1), B = 0.27 
[95% CI 0.25, 0.29], p < 0.001, with Goal Type accounting 
for 4.8% of Level-1 variance in Goal Difficulty.

These independent raters also completed the REBS (Pelle-
tier et al., 2004),9 which allowed us to examine whether RAM 
could predict ratings of Goal Difficulty. The inclusion of RAM 
and the RAM x Goal Type interaction in a model with Goal 
Type as a predictor significantly improved fit, χ2(2) = 14.15, 
p < 0.001, and accounted for 16% of the Person-level variance 
in Goal Difficulty. Specifically, higher RAM was associated 
with lower ratings of food goal difficulty, B = − 0.12 [95% CI 
− 0.05, -0.13], p < 0.001. The interaction was marginally sig-
nificant, B = − 0.01 [95% CI 0.00, − 0.03], p = 0.053, with sim-
ple effects suggesting a stronger effect of RAM for avoidance 
goals, B = − 0.14 [95% CI− 0.04, − 0.24], p = 0.010, than for 
approach goals, B = − 0.11 [95% CI − 0.03, − 0.19], p = 0.010.

RAM and the effect of goal type on goal success

To predict goal success/failure during the diary study, 
we fit a series of three-level generalized linear models 
with maximum likelihood estimation and random inter-
cepts (Level-1 = Goal-level, Level-2 = Day-level, and 
Level-3 = Person-level). We found higher success rates for 
Avoidance Goals (coded + 1) than Approach Goals (coded 
-1), both for 3-Week Goals and Daily Goals, OR = 2.23 
[95% CI 2.14, 2.32], p < 0.001, and OR = 1.71 [95% CI 
1.63, 1.80], p < 0.001, respectively. Building on these mod-
els, the inclusion of RAM and the cross-level Goal Type 
x RAM interaction term significantly improved model fit 
for 3-week goals, χ2(2) = 12.07, p = 0.002. Accordingly, the 
interaction between RAM and Goal Type was significant, 
OR = 0.98 [95% CI 0.96, 0.99], p = 0.001. As depicted in 
Fig. 1, simple effect analysis showed a marginal positive 
relationship between RAM and goal success for approach 
food goals, OR = 1.05 [95% CI 0.99, 1.11], p = 0.081, but 
not for avoidance food goals, OR = 1.02 [95% CI 0.86, 1.21], 
p = 0.820. However, for Daily Goals, the inclusion of RAM 
and the RAM x Goal Type interaction did not significantly 
improve model fit, χ2(2) = 2.29, p = 0.318. As shown in 
Table 2, RAM and the associated interaction term were 
non-significant, OR = 1.03 [95% CI 0.99, 1.07], p = 0.198, 
and OR = 0.99 [95% CI 0.97, 1.01], p = 0.494, respectively.

7  All analyses reported in this manuscript were conducted using the 
“psych” (Revelle, 2018) and “lme4” packages inR (Bates, et al., 2015).
8  Due to reduction of in-person classes as a result of the Covid-19 
pandemic, we asked these students to provide difficulty ratings retro-
spectively, thinking back to how difficult it would have been to pur-
sue each goal while taking courses on the university campus (e.g., 
“How difficult would it have been to limit or not eat chocolate for 
3  weeks?”). Responses from participants who reported to not have 
attended university before COVID-19 pandemic (i.e., n = 15 first-
year students) were not included in the sample description and the 
analyses. Because of the high number of different food goals (n = 518 
goals) and to minimize participants burden, we split the goals into 
two halves and only one half of the goals were presented to each inde-
pendent rater, although some participants (n = 33) rated all the food 
goals by participating in two sessions of the study. Of the 518 food 
goals, 317 were approach goals and 201 were avoidance goals.

9  For this independent sample of raters, we found reasonable fit 
for the 6-factor structure of the scale, χ2(237) = 470.30, p < .001, 
CFI = .90, SRMR = .090, RMSEA = .087 [90% CI .076, .099], and 
good reliability for the both autonomous and controlled motivation 
subscales (Cronbach’s α = 0.94 and α = 0.86, respectively).
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RAM and the effect of goal specificity on goal 
success (post‑hoc analysis)

To further understand the relationship between goal type 
and goal difficulty, we modeled the effects of goal specific-
ity (as a proxy for goal difficulty) on goal success/failure. 
We expected that broader avoidance goals would be more 
difficult than specific avoidance goals (e.g., more difficult 
to avoid “junk food” than “chocolate cake”) and that the 
reverse would be true for approach goals (e.g., more difficult 
to try to eat “kale” than “fruits and vegetables”). Indeed, we 

found that the broader the approach food goals were coded 
by research assistants, the easier they were rated by the inde-
pendent student raters, r = -0.34, p < 0.001, whereas broader 
avoidance goals were rated as being more difficult than more 
specific avoidance goals, r = 0.58, p < 0.001.

For 3-Week Goals, the interaction between Goal Type 
and Goal Specificity (person-mean centered) was signifi-
cant, OR = 0.74 [95% CI 0.70, 0.79], p < 0.001, with simple 
effects analysis showing that success rates were higher when 
approach food goals were broader, OR = 1.52 [95% CI 1.38, 
1.67], p < 0.001, and lower when avoidance food goals were 

Fig. 1   Daily- and 3 week 
approach and avoidance goal 
success as a function of relative 
autonomous motivation (mean 
and ± 1 and 2 standard devia-
tions) for Study 1

Table 2   Goal success/failure as 
a function of ram and goal type 
for study 1

Unstandardized coefficients and standard errors reported; Dependent variable is Goal Success (+ 1) versus 
Failure (0); Goal Type coded − 1 for Approach and + 1 for Avoidance; Marginal R2 represents the vari-
ance accounted for by fixed effects following recommendations from Nakagawa and Schielzeth (2013); The 
level-1 (residual) variance in generalized hierarchical linear models with a binomial distribution is always 
defined as π2/3, so we only report changes in variance at Level-2 (day) and Level-3 (person; for a discus-
sion, see Austin & Merlo, 2017)
RAM = Relative Autonomous Motivation
† p < .10, *p < .05, **p < .01, ***p < .001

Three-week goals Daily goals

Intercept 0.76 [0.05]** 0.76 [0.05]*** 0.96 [0.06]*** 0.96 [0.06]***
Goal type 0.80 [0.02]** 0.80 [0.02]** 0.54 [0.02]** 0.54 [0.02]**
RAM 0.02 [0.02] 0.03 [0.02]
RAM x goal type − 0.02 [0.01]** − 0.01 [0.01]
Simple effects
 Approach goals
  RAM 0.05 [0.03]†

 Avoidance goals
  RAM 0.01 [0.03]

χ2 model comparison (df) 12.07 (2)** 2.29 (2)
BIC 17,251.5 17,258.6 11,318.1 11,334.2
Marginal R2 .146 .148 .071 .072
Δ Person-level variance − 1.9% − 1.7%
Δ Day-level variance  + 1.6%  + 0.2%
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broader, OR = 0.79 [95% CI 0.73, 0.87], p < 0.001. Adding 
RAM and all associated interactions significantly improved 
model fit, χ2(4) = 23.22, p < 0.001. For approach food goals, 
there was a significant RAM x Goal Specificity interaction, 
OR = 0.81 [95% CI 0.74, 0.89], p < 0.001, indicating that, as 
depicted in Fig. 2, RAM was a better predictor of approach 
goal success for more specific (coded – 2, – 1, or 0) goals, 
OR = 1.08 [95% CI 0.99, 1.16], p = 0.063, than broader goals 
(coded + 1 or + 2), OR = 1.04 [95% CI 0.87, 1.24], p = 0.680. 
For avoidance goals, the RAM x Goal Specificity interac-
tion was non-significant, OR = 1.01 [95% CI 0.95, 1.08], 
p = 0.444.

For Daily Goals, a model with Goal Type and Goal Speci-
ficity (person-mean centered) showed a significant interac-
tion, OR = 0.82 [95% CI 0.76, 0.88], p < 0.001. As expected, 
simple effects analysis showed higher success rates for 
more broad approach goals, OR = 1.17 [95% CI 1.04, 1.31], 
p = 0.006, and for more specific avoidance goals, OR = 0.74 
[95% CI 0.67, 0.83], p < 0.001. However, including RAM 
and all associated interaction terms did not improve model 
fit, χ2(4) = 4.47, p = 0.347 (see Table 3).

We conducted additional post-hoc analyses to further 
understand the role of RAM in relationships between goal 
specificity, goal type, and endorsement of 3-Week Goals on 
a given day. Details of these analyses are provided in Sup-
plemental Materials. In sum, RAM was unrelated to setting 
more or less specific goals, and was unrelated to the number 
of goals participants set during the study. Also, endorsing a 
3-Week Goal on a given day was positively associated with 
success rates only for approach goals, and success rates for 
avoidance goals were higher on days when participants were 
also successful at their approach goals.

Brief discussion

Study 1 provided some support for the hypothesis that RAM 
predicts healthy eating when it is difficult. Consistent with 
previous research (e.g., Milyavskaya et al., 2015), post-hoc 
analyses showed that higher RAM was also associated with 
lower perceptions of food goal difficulty. However, despite 
higher ratings of difficulty for avoidance goals than approach 
goals, we observed a higher success rate for avoidance 
goals than for approach goals. We believe that this finding 
may be partly explained by food availability because many 
avoided foods might have been unavailable, which would 
lead to goal success but not necessarily represent a source 
of difficulty. This could also create a ceiling effect that may 
account for the absence of a relationship between motiva-
tion and avoidance goal success/failure. Furthermore, food 
availability could be considered an important source of dif-
ficulty in itself.

Study 2

We conducted a second daily diary study to further test 
the hypothesis that RAM predicts healthy eating when it 
is difficult, taking into consideration the difficulties associ-
ated with trying to eat healthy foods when they are not yet 
prepared or easily accessible, and avoiding unhealthy foods 
when they are readily available. Food environments with 
many junk and convenience foods are often referred to as 
“toxic” or “obesogenic” and have been partly blamed for 
increases in obesity rates (Swinburn, et al., 1999). When 
unhealthy foods are more available, salient, and ready-to-eat, 
people may perceive fewer costs involved in eating these 
foods (e.g., preparation, time, effort), making it difficult to 
avoid or limit consumption. The opposite is true when trying 

Fig. 2   3 week approach and 
avoidance goal success as a 
function of relative autonomous 
motivation (mean and ± 1 and 
2 standard deviations) and goal 
specificity for Study 1. Goal 
specificity values of (0), (− 1), 
and (− 2) coded as “Specific 
Goals”, and (+ 1) and (+ 2) as 
“Broad Goals”
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to eat healthy foods because eating them is easier and more 
likely when they are more available and ready-to-eat (Kroese 
et al., 2015). Therefore, when there is more preparation or 
time required to eat healthy foods, people perceive greater 
difficulty in doing so. The difficulties associated with food 
availability exist at multiple levels, highlighting the role of 
geography (Inagami et al., 2006), kitchen and dining envi-
ronments (Stroebele & de Castro, 2004), time pressure and 
convenience foods (Celnik et al., 2012) and portion size 
(Fisher et al., 2003). In contrast to Study 1, we chose to 
focus on eating behavior during lunches in Study 2 because 
it would be difficult for participants to report on the avail-
ability of a food across an entire day, and because students 
often eat lunch on the university campus where unhealthy 
foods may be readily available.

Method

Participants

During Fall 2017, we recruited 139 undergraduate psychol-
ogy students from a Canadian university through a research 
participant pool in exchange of course credits.10 The sample 
included 89% female students and 89% of participants were 
under 24 years of age (M = 21, SD = 4.59). Data from four 
participants were not included in the analyses because three 
did not complete any daily diaries and one did not complete 
the measure of RAM.

Table 3   Goal success/failure 
as a function of ram, goal type, 
and goal specificity for study 1

Unstandardized coefficients and standard errors reported; Dependent variable is Goal Success (+ 1) versus 
Failure (0); Goal Type coded − 1 for Approach and + 1 for Avoidance; Goal specificity is person-mean cen-
tered and higher values indicate broader goals; Marginal R2 represents the variance accounted for by fixed 
effects following recommendations from Nakagawa and Schielzeth (2013); The level-1 (residual) variance 
in generalized hierarchical linear models with a binomial distribution is always defined as π2/3, so we only 
report changes in variance at Level-2 (day) and Level-3 (person; for a discussion, see Austin & Merlo, 
2017)
RAM = Relative Autonomous Motivation
*p < .05, **p < .01, ***p < .001

Three-week goals Daily goals

Intercept 0.75 [0.06]*** 0.63 [0.09]*** 0.95 [0.06]*** 0.83 [0.10]***
Goal type 0.81 [0.02]*** 0.91 [0.04]*** 0.54 [0.02]*** 0.55 [0.04]***
Goal specificity 0.01 [0.03] 0.13 [0.05]** − 0.12 [0.03]*** − 0.20 [0.06]**
RAM 0.03 [0.02]**** 0.03 [0.02]****
Goal type x Specificity − 0.30 [0.03]*** − 0.42 [0.06]*** − 0.20 [0.03]*** − 0.16 [0.07]*
RAM x goal type − 0.02 [0.01]** − 0.01 [0.01]
RAM x specificity − 0.03 [0.01]** 0.02 [0.01]
RAM x GT x specificity 0.03 [0.01]* − 0.01 [0.01]
Simple effects
Approach goals
Specificity 0.77 [0.10]*** 0.16 [0.06]**
RAM 0.06 [0.03]*
RAM x specificity − 0.08 [0.02]***
Avoidance goals
Specificity − 0.19 [0.06]** − 0.30 [0.05]***
RAM 0.02 [0.03]
RAM x specificity − 0.01 [0.01]
BIC 17,019.6 16,958.8 11,190.9 11,223.2
Marginal R2 .159 .161 .081 .082
χ2 model comparison (df) 23.22 (4)*** 4.47 (4)
Δ Person-level variance − 1.2% − 2.3%
Δ Day-level variance  + 2.9%  + 0.6%

10  To determine sample size for this study, we used the “simr” pack-
age in R to conduct simulation-based power estimates (Green & 
MacLeod, 2016). These simulations indicated that a sample of 130 
participants would be needed to provide power of .80, assuming the 
same effect size and response rate observed in Study 1.
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Procedure

We used a similar 3 week diary design as in Study 1, but 
simplified the design by only focusing on Three-Week 
Goals. After providing informed consent to participate, we 
invited participants to complete the same measures as in 
Study 111 and asked them to set three approach food goals 
and three avoidance food goals for lunches. During the diary 
phase, participants received a daily email inviting them to 
complete the diary after lunch, between 12:00 P.M. and 8:00 
P.M. The diary involved questions about the availability and 
consumption of the foods specified by the participant, as 
well as several questions about participants’ experiences 
during lunch (e.g., time, location). The median number of 
diary surveys that participants completed was 17 (out of 21; 
M = 15.90 Min = 2, Max = 20).

Measures

Relative autonomous motivation to eat healthy

We measured RAM with the Regulation of Eating Behavior 
Scale (Pelletier et al., 2004). The 6-factor structure dem-
onstrated adequate fit in our sample, χ2(237) = 430.02, 
p < 0.001, CFI = 0.90, SRMR = 0.094, RMSEA = 0.077 
[90% CI 0.065, 0.089], and good reliability for the autono-
mous (Cronbach’s α = 0.93) and controlled (Cronbach’s 
α = 0.80) subscales. We calculated RAM scores using the 
same approach as in Study 1, which ranged from − 4.25 to 
10.38 (M = 3.43, SD = 2.85).

Approach‑avoidance eating goals

Participants were asked to list three foods that they intended 
to eat “some or a lot of” (i.e., approach food goals) dur-
ing lunches and three foods that they intended to “limit or 
avoid” (i.e., avoidance food goals) during lunches for the 
next 3 weeks.12 Fruit (9.5%), vegetables (8.2%), and salad 
(8.2%) were the most common approach goals, whereas 
chips (5.2%), pizza (4.4%), and chocolate (4.4%) were the 
most common avoidance goals.

Goal specificity

Using the same approach as in Study 1, each food goal 
was coded by a group of eight trained coders to indicate 
how broad or specific it was. Each coder rated at least half 
of the participants’ goals, so that each goal was rated by 
six independent coders. Any discrepancies among coders 
were resolved through discussion (mean weighted Cohen’s 
κ = 0.57 prior to discussion), and goal specificity was per-
son-mean centered.

Eating goal success vs. failure

We assessed goal success versus failure using the same food 
consumption measure and coding procedure as in Study 1.

Food availability

Food availability was assessed with three questions. First, 
we asked participants for each of their six food goals: “Was 
this food available to you at lunch?” Response options were 
(1) “No, this food was not available”, (2) “Yes, but I had to 
purchase ingredients to prepare and/or cook it”, (3) “Yes, but 
some preparation and/or cooking was required, or I had to 
purchase it already prepared (e.g., grocery, restaurant, caf-
eteria)”, and (4) “Yes it was readily available (e.g., already 
prepared or purchased)”. Second, we asked participants how 
much it cost, or would have cost them to get each food at 
lunch (1 = “No cost”, 5 = “Very expensive”). Third, we asked 
participants how long it took, or would have taken them to 
prepare, cook, or purchase each food (1 = “No time at all”, 
5 = “A long time”). For these last two questions, there was 
also a response option for “I was unable to purchase this 
food when I decided to eat lunch today”, which was coded as 
missing data. All food availability items were person-mean 
centered to examine within-person associations.

Lunch context

To further understand participants’ experiences during 
lunches, we first asked them to indicate where they were 
when they decided to eat lunch, with response options being 
“At home”, “On campus in a place where food could be 
purchased (e.g., cafeteria)”, “On campus in a place food 
could not be purchased (e.g., outside, in a classroom)”, “At 
work”, “In transit (e.g., walking, in a car)”, “Off campus in 
a place where food could be purchased (e.g., café, restau-
rant, market)”, “In a location not listed here”, and “I did not 
eat anything for lunch today”. Second, we asked them what 
time it was when they decided to eat lunch, with response 
options ranging from “Before 11 A.M.” to “After 2 P.M.”, 
with 30 min intervals in between. We finally asked them 

12  Despite instructions to list “foods,” some participants set goals that 
involved drinks. Data from these goals were not included in the anal-
yses (n = 25 goals, 3% of all observations).

11  This included the BIS/BAS (Carver & White, 1994) but we did 
not find any significant differences by including these variables in the 
analyses.
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whether they had brought their own lunch (coded + 1) or 
not (coded 0).

Results

Perceived difficulty of approach versus avoidance 
goals

Using the same approach as in Study 1, we verified that the 
reported avoidance goals are more difficult than reported 
approach goals by asking an independent sample of under-
graduate students from the same university and participant 
pool (n = 72 including 41 raters who also rated food goals 
from Study 1; 92% female, 96% under 24 years of age, 
M = 21.06) to rate the difficulty of the food goals that were 
set by participants in this diary study (n = 352 distinct food 
goals).13 As predicted, avoidance goals were rated as more 
difficult than approach goals, B = 0.23 [95% CI 0.22, 0.24], 
p < 0.001, with Goal Type accounting for 3.7% of Level-1 
variance in Goal Difficulty.

We also examined whether RAM (as measured by REBS; 
Pelletier et al., 2004)14 predicted ratings of Goal Difficulty 
in this independent sample of raters. The inclusion of RAM 
and the RAM x Goal Type interaction improved fit over a 
model with only Goal Type as a predictor, χ2(2) = 192.28, 
p < 0.001, and accounted for 8.1% of the Person-level vari-
ance in Goal Difficulty. Specifically, higher RAM was asso-
ciated with lower ratings of food goal difficulty, B = − 0.11 
[95% CI − 0.02, -0.19], p = 0.021. However, the interaction 
was also significant, B = 0.06 [95% CI 0.05, 0.07], p < 0.001, 
with simple effects showing the effect was only present 
for approach goals, B =  − 0.16 [95% CI − 0.07,  − 0.26], 
p < 0.001, and not for avoidance goals, B =  − 0.04 [95% CI 
− 0.17, 0.09], p = 0.525.

RAM and the effect of food availability on goal 
success

To examine the role of RAM in the relation between 
food availability and goal outcomes, we first fit a three-
level generalized linear model (Level-1 = Goal-level, 

Level-2 = Day-level, and Level-3 = Person-level) with ran-
dom intercepts and Goal Success/Failure as the depend-
ent variable, and included both Goal Type (Approach 
Goal =  − 1; Avoidance Goal =  + 1) and Food Availabil-
ity (person-mean centered) as Level-1 predictors. Results 
showed that avoidance goals had higher success rates 
than approach goals, OR = 13.38 [95% CI 12.00, 14.92], 
p < 0.001. The Goal Type x Food Availability interaction 
was significant, OR = 0.30 [95% CI 0.28, 0.33], p < 0.001, 
and simple effects showed success rates were higher when 
approached foods were more available, OR = 4.91 [95% CI 
4.35, 5.56], p < 0.001, and when avoided foods were less 
available, OR = 0.26 [95% CI 0.22, 0.31], p < 0.001. Then, 
we added RAM scores as a Level-3 predictor, and the cor-
responding cross-level interaction which significantly 
improved model fit, χ2(4) = 12.022, p = 0.018. The two-way 
interaction was significant, OR = 0.97 [95% CI 0.95, 1.00], 
p = 0.033, but simple effects analysis showed the RAM x 
Food Availability interaction was not significant for either 
approach, OR = 1.02 [95% CI 0.98, 1.05], p = 0.367, or 
avoidance goals, OR = 0.97 [95% CI 0.92, 1.03], p = 0.340.

However, the above analyses included all observations, 
which included some observations where participants did 
not eat lunch. By definition, not eating lunch means suc-
cessfully avoiding certain foods and failing to eat others. 
Therefore, we re-analyzed the data that included only obser-
vations where participants did not eat lunch (24.5% of obser-
vations; see Table 4 for descriptive statistics) and used this 
reduced dataset for all subsequent analyses. Building on a 
model with only Goal Type and Food Availability as pre-
dictors, including RAM and all corresponding interactions 

Table 4   Descriptive statistics for study 2

ICC = intraclass correlation coefficient

All observations Only when 
lunch was 
eaten

Number of goal outcomes 12,365 9,342
Number of days 2,123 1,614
Approach goals
 Mean goal success rate 21.3% 31.5%
 ICCPerson-level .28 .13
 ICCDay-level .09 .001

Avoidance goals
 Mean goal success rate 96.5% 91.6%
 ICCPerson-level .45 .09
 ICCDay-level .18 .04

Food availability
 Mean (SD) 2.25 (1.27) 2.39 (1.29)
 Median 2 3
 ICCPerson-level .19 .18
 ICCDay-level .13 .06

13  Due to shift to online classes as a result of the Covid-19 pandemic 
and campus lock down, we asked these raters to provide difficulty rat-
ings retrospectively, thinking back to how difficult it would have been to 
pursue each goal while taking courses on the university campus. Of the 
352 food goals, there were 182 approach goals and 170 avoidance goals.
14  When combining raters of food goals from Study 1 and Study 2 
(n = 134), we found good fit for the 6-factor structure of the scale, 
χ2(237) = 359.01, p < .001, CFI = .90, SRMR = .083, RMSEA = .091 
[90% CI .071, .110], and good reliability for the both autonomous and 
controlled motivation subscales (Cronbach’s α = 0.94 and α = 0.82, 
respectively).
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significantly improved fit according to the likelihood ratio 
test, χ2(4) = 16.63, p = 0.002, (see Table 5 and Fig. 3). The 
RAM x Goal Type and two-way interactions were sig-
nificant, OR = 1.05 [95% CI = 1.02, 1.09], p = 0.002, and 
OR = 0.95 [95% CI = 0.92, 0.97], p < 0.001, respectively. 
Accordingly, the RAM x Food Availability interaction 
neared significance for avoidance goals, OR = 0.95 [95% CI 
0.89, 1.00], p = 0.064, but not for approach goals, OR = 1.03 
[95% CI 0.99, 1.07], p = 0.113. Simple effects analysis 
showed the negative effects of Food Availability on avoid-
ance goal success were slightly higher for those with high 
RAM scores (i.e., + 1 SD), OR = 0.32 [95% CI 0.22, 0.46], 
p < 0.001, than those with low RAM scores (i.e., − 1 SD), 
OR = 0.40 [95% CI 0.30, 0.55], p < 0.001.

We then examined the role of RAM and food costs for 
approach and avoidance goal success. In a model with Goal 
Type (coded − 1 for Approach and + 1 for Avoidance), Food 
Costs (person-mean centered), and the associated interac-
tion, the Goal Type x Food Costs interaction was signifi-
cant, OR = 0.86 [95% CI 0.79, 0.94], p < 0.001. Unexpect-
edly, higher food costs were associated with higher approach 

goal success, OR = 1.24 [95% CI 1.14, 1.36], p < 0.001, and 
unrelated to lower avoidance goal success, OR = 0.88 [95% 
CI 0.75, 1.03], p = 0.103. Including RAM and all associated 
interactions significantly improved model fit, χ2(4) = 14.71, 
p = 0.005, and the two-way interaction was significant, 
OR = 1.04 [95% CI 1.01, 1.08], p = 0.005. Analysis of sim-
ple effects indicated that the RAM x Food Cost interaction 
was significant for both approach goals, OR = 0.95 [95% CI 
0.93, 0.98], p = 0.003, and neared significance for avoid-
ance goals, OR = 1.05 [95% CI 1.00, 1.11], p = 0.064. For 
approach goals, food cost was unrelated to goal success for 
those high (+ 1 SD) in RAM, OR = 0.94 [95% CI 0.76, 1.14], 
p = 0.504, but positively related for those low (− 1 SD) in 
RAM, OR = 1.41 [95% CI 1.18, 1.68], p < 0.001.

Finally, we examined the role of RAM and time required 
to prepare or get food for approach and avoidance goal suc-
cess. In a model with Goal Type, Required Time (person-
mean centered), and the associated interaction, the Goal 
Type x Required Time interaction was significant, OR = 0.91 
[95% CI .83, 0.99], p = 0.032. Unexpectedly, Required 
Time was positively associated with approach goal success, 

Table 5   Goal success/failure 
as a function of goal type, food 
availability and ram for study 2

Unstandardized coefficients and standard errors reported; Outcome variable is Goal Success (+ 1) versus 
Failure (0); Goal Type coded -1for Approach and + 1 for voidance; Food Availability is person-mean cen-
tered; Marginal R2 represents the variance accounted for by fixed effects following recommendations from 
Nakagawa and Schielzeth (2013); The level-1 (residual) variance at Level-2 (day) and Level-3 (person; for 
a discussion, see Austin & Merlo, 2017)
RAM = Relative Autonomous Motivation
† p < .10, *p < .05, **p < .01, ***p < .001

All observations Only when lunch was eaten

Intercept 0.77 [0.08]*** 0.64 [0.13]*** 0.83 [0.09]*** 0.72 [0.14]***
Goal type 2.59 [0.05]*** 2.62 [0.08]*** 2.18 [0.05]*** 2.02 [0.07]***
Food availability 0.13 [0.04]*** 0.15 [0.05]** 0.12 [0.04] *** 0.15 [0.06]**
RAM 0.03 [0.03] 0.03 [0.03]
Goal Type X food avail − 1.19 [0.04]*** − 1.10 [0.05]*** − 1.10 [0.04]*** − 0.93 [0.06]***
RAM x goal type − 0.01 [0.02] 0.05 [0.02]**
RAM x food avail − 0.01 [0.01] − 0.01 [0.01]
RAM x GT x food avail − 0.02 [0.01]* − 0.05 [0.01]*
Simple effects
 Approach goals
  Food availability 1.56 [0.08]*** 1.37 [0.09]***
  RAM 0.05 [0.05] − 0.02 [0.05]
  RAM x food availability 0.02 [0.02] 0.03 [0.02]

 Avoidance goals
  Food availability − 1.28 [0.12]*** − 1.08 [0.13]***
  RAM − 0.01 [0.06] 0.08 [0.06]
  RAM x food availability − 0.03 [0.03] − 0.05 [0.03]†

χ2 model comparison (df) 12.02 (4)* 16.63 (4)**
BIC 7,914.3 7,939.9 6,754.1 6,774.0
Marginal R2 .663 .666 .605 .615
Δ Person-level variance −  2.6%  + 1.4%
Δ Day− level variance − 0.3% − 1.3%
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OR = 1.20 [95% CI 1.10, 1.32], p < 0.001, and unrelated 
to avoidance goal success, OR = 0.99 [95% CI 0.84, 1.17], 
p = 0.911. Including RAM and all associated interactions 
marginally improved model fit, χ2(4) = 7.88, p = 0.096, 
although the two-way interaction was non-significant, 
OR = 1.02 [95% CI 0.99, 1.06], p = 0.171. The Food Cost x 
RAM interaction, OR = 0.99 [95% CI 0.096, 1.02], p = 0.490, 
but the effect of RAM neared significance, OR = 1.05 [95% 
CI 0.099, 1.10], p = 0.079.15

RAM and perceived food availability (post‑hoc 
analysis)

In order to examine whether participants’ RAM may have 
influenced perceptions of food availability, we fit a three-
level hierarchical linear model with Food Availability as the 
dependent variable. The effect of Goal Type was significant, 
indicating that approached foods were perceived as more 
available than avoided foods, OR = 0.87 [95% CI 0.85, 0.89], 

p < 0.001. Including RAM and the associated interaction in 
this model improved fit, χ2(2) = 34.58, p < 0.001. The main 
effect of RAM was non-significant, OR = 0.99 [95% CI 
0.90, 1.10], p = 0.870, but the interaction was significant, 
OR = 0.93 [95% CI 0.91, 0.96], p < 0.001. As illustrated in 
Fig. 4, simple effects analysis showed a crossover interac-
tion. Participants with high RAM scores (+ 1 SD) viewed 
approached foods as more available and avoided foods as 
less available, OR = 0.90 [95% CI 0.85, 0.96], p < 0.001 
when compared to those with low RAM scores (− 1 SD), 
OR = 1.07 [95% CI 1.00, 1.14], p = 0.056.

RAM as a predictor of eating versus skipping lunch 
(post‑hoc analysis)

Noticing that not all participants did eat lunch, we examined 
whether this behavior was related to RAM. We fit a two-
level generalized hierarchical linear model with a random 
intercept for each participant, eating lunch (No coded “0”, 
Yes coded “1”) as the outcome and RAM as a predictor. 
The main effect of RAM was significant, OR = 1.21 [95% 
CI 1.10, 1.34], p < 0.001, indicating that higher RAM was 
associated with greater likelihood to eat lunch (see Table 6).

RAM and the relation between goal specificity 
and goal success (post‑hoc analysis)

We also examined the relations between RAM and goal 
specificity. Details of these post-hoc analyses are in Sup-
plemental Materials. In short, RAM was unrelated to set-
ting more or less specific goals, but RAM was positively 

Fig. 3   Approach and avoidance goal success as a function of relative 
autonomous motivation (mean and ± 1 and 2 standard deviations) and 
food availability for Study 2. Low availability comprised of responses 
for (1) “No, this food was not available” and (2) “Yes, but I had to 
purchase ingredients to prepare and/or cook it”, and high availability 

of (3) “Yes, but some preparation and/or cooking was required, or I 
had to purchase it already prepared (e.g., grocery, restaurant, cafete-
ria)” and (4) “Yes it was readily available (e.g., already prepared or 
purchased)”. Includes only observations where lunch was eaten

15  We conducted additional analyses to understand the unexpected 
relationships between food costs, required time, and goal success/
failure. These analyses are detailed in the Supplemental Materials. 
Despite instructions to participants, it seems that they interpreted 
these two questions in a different way than anticipated. Ostensibly, 
participants reported their required time and costs if they ate the 
foods, but often selected response options for no cost or time if they 
did not. In other words, foods may have been available, but partici-
pants often reported no costs or time (because they spent no time or 
money) rather than using the response option to indicate an inability 
to purchase or prepare the food. Therefore, we cannot be confident in 
the validity of these two items. We still report the associated findings, 
but any interpretation should be made with caution.
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Fig. 4   Perceived food availability as a function of relative autono-
mous motivation (mean and ± 1 and 2 standard deviations) for Study 
2 for observations where lunch was consumed. To measure food 
availability, participants were asked “Was this food available to you 
at lunch?” for each of their food goals, and asked to respond either 

(1) “No, this food was not available”, (2) “Yes, but I had to purchase 
ingredients to prepare and/or cook it”, (3) “Yes, but some preparation 
and/or cooking was required, or I had to purchase it already prepared 
(e.g., grocery, restaurant, cafeteria)”, or (4) “Yes it was readily avail-
able (e.g., already prepared or purchased)”

Table 6   Perceived food availability, the likelihood of eating lunch, and the likelihood of packing lunch as a function of RAM

Unstandardized coefficients and standard errors reported; Food Availability modeled with a three-level hierarchical linear model; Likelihood of 
eating lunch (No = 0, Yes = 1) and packing lunch (No = 0, Yes = 1) modeled with a two-level generalized hierarchical linear model; Likelihood of 
packing lunch only involves observations where participants were on campus or in a place where food could be purchased; Goal Type coded -1 
for Approach and + 1 for Avoidance; Marginal R2 represents the variance accounted for by fixed effects following recommendations from Naka-
gawa and Schielzeth (2013)
RAM = Relative Autonomous Motivation
*p < .05, **p < .01, ***p < .001

Perceived food availability Likelihood of eating lunch Likelihood of packing lunch

Intercept − 0.02 [0.05] − 0.03 [0.05] 1.46 [0.14]*** 1.47 [0.14]*** − 1.48 [0.20]*** − 1.48 [0.20]***
Goal type − 0.14 [0.01]*** − 0.14 [0.01]***
RAM − 0.01 [0.02] 0.19 [0.05]*** 0.14 [0.07]*
RAM x goal type − 0.02 [0.01]***
Simple effects
 Approach goals
  RAM 0.02 [0.02]

 Avoidance goals
  RAM − 0.02 [0.02]

χ2 model comparison (df) 34.58 (2)*** 16.20 (1)*** 4.57 (1)*
BIC 28,966.3 28,950.0 2116.1 2107.6 1309.8 1312.4
Marginal R2 .012 .015 – .057 – .023
Δ Person-level variance − 0.1% − 14.6% − 4.2%
Δ Day-level variance  + 0.9%
Δ Goal-level variance − 0.5%
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associated with achievement of broader approach goals. 
Moreover, when participants were more successful at their 
approach goals on a given day, they were more successful at 
their avoidance goals that day.

The role of the lunch context (post‑hoc analysis)

Lastly, we conducted analyses to further understand partici-
pants’ experiences during lunches. Most of the time partici-
pants ate lunch between 11:30 A.M. and 1:30 P.M. (68.6%) 
and ate lunch either at home (43.3%) or on campus (38.4%). 
Participants packed a lunch on 39.2% of days when they ate 
lunch on campus. We expect it is easier for students to meet 
their healthy eating goals when eating lunch at home than 
on campus or somewhere where food could be bought (e.g., 
café, restaurant), since unhealthy foods are often present and 
preparing healthy foods may not be possible. Likewise, we 
expect that it is easier for students to meet their healthy eat-
ing goals on campus when they pack their own lunch. To test 
these predictions, we fit several additional models, which 
are detailed in Supplemental Materials. For both approach 
and avoidance goals, success rates were higher when eat-
ing lunch at home (vs. on campus or in places where food 
was available for purchase), and when participants packed 
a lunch to eat on campus. Finally, RAM was unrelated to 
where students ate lunch, but more autonomously moti-
vated individuals were more likely to pack a lunch when 
on campus.

Brief discussion

Study 2 provided mixed evidence for our hypothesis. We did 
not find evidence that the difficulties associated with food 
availability were more likely to be overcome with greater 
RAM. However, post-hoc analyses showed that RAM was 
related to perceptions of food availability, and to perceived 
difficulty. Further, we found that RAM is linked to the strat-
egies people use to eat healthy (e.g., eating vs. skipping 
lunch, packing lunch).

General discussion

The purpose of this research was to test the hypothesis that 
RAM predicts healthy eating when it is difficult. Specifi-
cally, we focused on difficulties involved when trying to eat 
certain foods and avoid others (Study 1) and when these 
foods are more or less available (Study 2). Both studies pro-
vided some evidence for our hypothesis. In Study 1, RAM 
was associated with success for 3 week approach goals, and 
especially for specific approach goals that were the most 
difficult. Yet, this effect was not present for daily goals. In 

Study 2, RAM did not predict healthy eating when avail-
ability of certain foods could make it more challenging. 
However, the effect of RAM on perceived food availability 
may partly explain this finding. Similarly, post-hoc analyses 
in both studies demonstrated that individuals with higher 
RAM rated healthy eating goals as being less difficult. In 
Study 2, post-hoc analyses also showed that RAM was asso-
ciated with the likelihood of eating lunch, and of packing a 
lunch when on campus – two potential healthy eating strate-
gies. Finally, in both studies success in approaching healthy 
food was positively related to success in avoiding unhealthy 
food. Below, we discuss these findings by first addressing 
the unexpected findings and then we discuss the evidence 
regarding our initial hypothesis. Finally, we interpret the 
findings regarding healthy eating strategies and the role of 
RAM.

Difficulty of approaching versus avoiding foods

As expected, the approach goals that participants identified 
in both Study 1 and 2 were rated by an independent sam-
ple of similar individuals (i.e., undergraduate students) as 
being easier to attain than avoidance goals. However, we 
observed that avoidance goals had higher success rates than 
approach goals, which could be explained by the complex-
ity of approach and avoidance goals. Indeed, the difference 
between approach and avoidance food goals is more com-
plex than the activation-inhibition dichotomy. For avoidance 
goals, individuals can try to limit (moderate consumption) 
or not eat (abstain from eating) foods, which likely differs in 
terms of endorsement, strategies, goal persistence, and goal 
difficulty. For example, trying to not eat meat may require 
very different tactics than trying to eat less meat, which 
could be more or less challenging. Similarly, for approach 
goals, individuals could try to eat some or a lot of food, but 
it may be more difficult to achieve the relatively intense goal 
of eating a lot of carrots than the more modest goal of eating 
a few carrots. In addition, we asked participants to set both 
approach and avoidance goals in our studies, as opposed to 
selecting a type of goal to pursue (e.g., Sullivan & Rothman, 
2008). While this allowed us to examine both approach and 
avoidance goal pursuit for each participant, it seems plau-
sible that participants may have been more committed to 
some of their goals than to others. Without assessing varying 
degrees and commitment to approach and avoidance goals, 
it is difficult to know whether this could be a source of bias 
in the current studies.

However, findings on the prevalence of skipped lunches 
(Study 2) may suggest that participants were more likely 
to set avoidance goals involving abstinence than modera-
tion. In addition, the North American focus on diets and 
weight maintenance often includes a focus on abstinence 
(Yaemsiri et al., 2011), which could promote higher success 
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rates if abstinence goals are more clear and measurable to 
pursue. Of course, research on restraint theory (Herman & 
Mack, 1975) suggests that an abstinence-based approach 
could be more challenging than moderation. Although we 
did not measure participants’ level of restrained eating in our 
studies, future research connecting RAM, restrained eating, 
and the degree of people’s approach and avoidance could 
provide valuable insights in setting and attaining healthy 
eating goals.

The role of RAM when healthy eating is difficult

Based on previous research (e.g., Green-Demers et al., 1997; 
Ntoumanis et al., 2014), we hypothesized that greater RAM 
would promote healthy eating because it involves greater 
persistence when difficulties arise. Study 1 provided some 
support for this hypothesis, but the effects were only present 
for 3 week approach goals and not for daily goals or 3 week 
avoidance goals. This could be explained by the fact that 
daily goals are more salient, and thus easier, than 3-week 
goals that required participants to stick to the long-term 
goals, making it more difficult. In Study 2, we found no 
effect of RAM on goal success when food availability made 
eating healthy more difficult. However, post-hoc analyses 
showed that RAM influenced perceptions of food availabil-
ity, which is consistent with other research (e.g., Milyavs-
kaya et al., 2015). Indeed, we found that people with higher 
(vs. lower) RAM perceived healthy foods as being easier to 
access, and unhealthy foods as less available.

Our findings also showed that RAM could help explain 
the achievement of difficult goals in a different way. Indeed, 
although we found no relationship between RAM and goal 
specificity or goal endorsement, it is plausible that RAM 
influenced the level of difficulty of participants’ goals. For 
example, RAM to eat healthy often involves an interest and 
enjoyment in healthy eating, which may have led individu-
als with higher RAM to set more challenging healthy eating 
goals. Indeed, post-hoc analyses in both studies showed that 
RAM was negatively related to ratings of food goal difficul-
ties, so peoples’ RAM may influence the difficulty of goals 
they set, perhaps as part of a general strategy to eat healthy.

RAM and strategies for eating healthy

Further analyses highlighted unexpected findings on daily 
eating behaviors and the role of RAM in adopting differ-
ent healthy eating strategies. In Study 2, post-hoc analyses 
showed that RAM was related to packing a lunch to eat on 
campus, which led to higher goal success rates. We also 
found that RAM predicted the likelihood of eating lunch, 
and that achieving approach goals on a given day increased 
the likelihood of attaining avoidance goals as well. Con-
sistent with these findings, Pelletier et al (2004) found that 

autonomous motivation was associated with greater concern 
for the quality of one’s diet (i.e., what to eat), whereas con-
trolled motivation was related to the quantity of food (i.e., 
how much to eat). Then, Otis and Pelletier (2008) found that 
autonomous motivation was related to the use of approach 
strategies, whereas controlled motivation was related to 
avoidance strategies. Therefore, it is not surprising to see 
RAM associated with the use of two approach strategies: 
eating (or not skipping) lunch and packing one’s own lunch 
when away from home. Conversely, not eating lunch could 
be viewed as an avoidance strategy when motivation was 
predominantly controlled (or less autonomous). Skipping 
lunch is a way to eat fewer foods, but eating lunch can also 
be a means to consume more healthy foods. Notably, the 
fact that RAM predicted approach goal success could be 
interpreted as an effective use of approach strategies.

In addition, autonomous motivation is related to a prefer-
ence for food variety (Otis & Pelletier, 2008) and creativity 
(e.g., Sheldon, 1995), so individuals higher in RAM may 
have been more likely to meet their personal healthy eating 
goals through alternative means not measured in this study. 
For example, eating other healthy foods (and avoiding other 
unhealthy foods) not listed as food goals still involves eating 
healthy, and missing this possibility in the diary study could 
have resulted in finding reduced estimates of the impact of 
RAM on eating goal success/failure. It also seems likely that 
the benefits of higher RAM extend beyond goal attainment, 
such as experiencing greater positive affect when striving 
towards healthy eating goals (e.g., Lee et al., 2003). This 
could provide an interesting direction for future research to 
examine the dynamic influence of affect and well-being on 
efforts and motivation towards difficult healthy eating goals.

Across both studies, we also found that individuals who 
were more successful at their approach goals were also more 
successful at their avoidance goals. It seems that eating 
healthy foods may have made it easier to avoid unhealthy 
foods. This could be the result of satisfying hunger with 
healthy foods (Steel et al., 2006) or motivational spillover 
(e.g., Silva et al., 2011). Regardless, this finding contributes 
to the existing literature on healthy eating strategies (e.g., 
Adriaanse et al., 2011; Sullivan & Rothman, 2008).

Limitations

Because of the complexity of these studies, the findings 
are limited at different levels. First, there is much vari-
ability and unpredictability involved in studying eating 
behavior in daily life. As a result, the effects that are 
detected using daily diary designs are often smaller than 
those manipulated or isolated in controlled settings. Non-
ethless, these effects should be more robust to contextual 
factors and replicable across samples (Maner, 2016). In a 
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healthy eating context, this trade-off between ecological 
and internal validity should always be considered. While 
lab-based studies provide insight into specific aspects of 
eating behavior (e.g., Wansink et al., 2005), daily diary 
designs provide rich observations of people’s day-to-day 
eating patterns, contexts, and challenges (e.g., Conner 
et al., 2015). However, we found very little variance in 
goal success/failure at the person-level (around 20%). It 
was thus more challenging to observe an effect of RAM 
on goal success/failure.

Second, we measured RAM at the contextual-level 
(i.e., healthy eating context) whereas motivation at the 
situational-level might be a better moderator as suggested 
in Vallerand’s (1997) hierarchical model. People might 
be more likely to engage in behaviors that are more dif-
ficult when their situational RAM was high, independently 
from their general RAM for eating. Similarly, 3 weeks is 
only a brief period to observe eating behaviours, and it 
seems plausible that RAM influences eating behaviours 
on a longer timescale, such as the extent that students 
may persist with (vs. disengage from) their healthy eating 
goals across a semester or academic year. Further research 
should consider other contexts, challenges, and timelines, 
such as the presence of friends and family (Cruwys et al., 
2015), and eating at night or after a demanding day (e.g., 
Wichianson et al., 2009).

Third, the samples we recruited in each study limit the 
generalizability of these findings. Each sample was com-
prised of students who were mostly female. Although we 
expect similar findings would emerge among non-students 
and males, replications of this study among these popu-
lations are needed to support this prediction. It may be 
especially important to test these hypotheses among popu-
lations who struggle with eating behaviour, such as those 
experiencing an eating disorder or who are overweight/
obese.

Another limitation is the possibility of measurement reac-
tivity. By setting their own healthy eating goals, participants 
may have found themselves in a form of intervention dur-
ing the diary studies. During the participants’ debriefing, 
they often reporting seeing this 3 week phase as a challenge, 
holding themselves more accountable and enhancing their 
self-awareness of their eating behavior. Measurement reac-
tivity could introduce a bias in the findings, such that partici-
pants’ eating behavior may have been healthier than normal. 
In Study 1, we even observed an increase in goal success 
rates over the 3 week phase, which provides some evidence 
of measurement reactivity, but is promising for healthy eat-
ing interventions and for the development of self-regulation 
applications and programs. Measurement reactivity and 
bias are common issues in psychological research (Bors-
boom, 2006; Shrout et al., 2018), and using more intensive 
or objective measures of food consumption (e.g., multiple 

24 h dietary recalls; Jonnalgadda et al., 2000) would not 
necessarily solve these problems.

Conclusion

Overall, two daily diary studies provide some evidence 
that RAM leads to healthy eating when it is difficult. 
Most importantly, we found that RAM is associated with 
perceiving fewer difficulties, and with the use of more 
approach-based healthy eating strategies. These findings 
help to explain why some people are more likely to meet 
their healthy eating goals than others, and contribute to a 
growing literature on the role of RAM for engaging in and 
maintaining various health behaviors.
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