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Abstract  
 
The purpose of this study was to examine the associations of an online coaching intervention that included goal setting with 
movement behaviors and perceived general health (GH) and emotional wellbeing (EW) in college students. Participants were 
college students from a university within the western United States (N=257; 57.2% female). Participants met with health coaches 
in an online setting for one hour and goals were set for physical activity (PA) and/or sleep duration. PA, sleep duration, and 
perceptions of GH and EW were collected at baseline and at 2- and 4-weeks after the coaching session within a single arm 
research design. Mediation analyses determined the indirect effect (IE) of each movement behavior both after the health coaching 
session and after goal setting on the GH and EW outcomes in addition to the bidirectional association between GH and EW. No 
movement behavior positively mediated the associations with GH or EW after the health coaching session or after goal setting, 
although after goal setting PA and weeknight sleep at 2-weeks associated with GH at 4-weeks (b=0.16–0.39, p<0.01) and 
associated with EW at 4-weeks (b=0.22–0.25, p<0.01). EW mediated the associations of the health coaching session on GH 
(IE=0.19, p<0.001) and GH mediated the association of the health coaching session on emotional wellbeing (IE=0.09, p<0.001). 
In conclusion, movement behaviors correlated with GH and EW, but no positive mediating associations were observed. After the 
health coaching session, EW mediated the association with GH and vice-versa, suggesting a bidirectional association between the 
two health perceptions. 
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     College students are typically within a stage of lifespan 
development when health habits become increasingly 
malleable as the transition from secondary school into 
university comes with challenges to adopt and/or sustain a 
healthy lifestyle (Arnett, 2000; Sawyer et al., 2018; The 
Lancet, 2022). Studies have shown that college students are 
typically inactive and have unhealthy sleep behaviors, 
which increases risk for cardiometabolic disease and lowers 
psychological wellbeing (Deliens et al., 2015; Bodziony & 
Stetson, 2022; Wickham et al., 2020; Wunsch et al., 2017). 
Although many behaviors may associate with health and 
wellbeing, examining the behaviors that comprise the “24-
hour movement framework”, including physical activity 
(PA) and sleep duration, is recommended not only because 
of their compositional nature but also because each 
behavior may uniquely correlate with health and wellness 
outcomes (Rosenberger et al., 2019; Rollo et al., 2020; 
Burns, Bai, et al., 2020). 
 
     Various studies have emphasized the positive 
association between PA, wellbeing, and quality of life, 
underscoring the importance of promoting PA in college 
students (Doré et al., 2020; Zhang et al., 2022; Bai et al., 
2022). However, the associations between PA and 
wellbeing may be bidirectional and confounded by other 
behaviors within the 24-hour framework, such as sleep (Bai 
et al., 2022; Burns, Bilic, et al., 2023). Longer durations of 
sleep have been shown to regulate mood and improve 
quality of life in young people (Kudrnáčová & Kudrnáč, 
2023; Scott et al., 2021; Pilcher & Ott, 1998). Some studies 
have shown that sleep duration is a stronger determinant 
than PA in regulating mood states (Wunsch et al., 2017; 
Burns, Bai, et al., 2020; Burns, Bilic, et al., 2023). 
Therefore, interventions aiming to increase PA and increase 
the quantity of sleep may have additive benefits for 
enhancing wellbeing and quality of life (García-Hermoso et 
al., 2022).  
 
     Perceptions of one’s own general health (GH) and 
emotional wellbeing (EW) are determinants of overall 
quality-of-life (Menec et al., 1999; Zahrt & Crum, 2017; 
Foottit & Anderson, 2012; Riediger et al., 2019). Self-
reported health and wellbeing has correlated with measured 
physical and mental health outcomes and longitudinally 
correlated with mortality rates (Menec et al., 1999; Zahrt & 
Crum, 2017; Foottit & Anderson, 2012; Riediger et al., 
2019). Methods for improving perceptions of GH and EW 
in college students is relatively sparse. However, goal 
setting is one approach that can be used to improve both 
GH and EW in young people (Hanley et al., 2022). The 
process of goal setting involves the identification of 
specific behaviors that require adjustment and facilitate 
healthy habits (Schweitzer et al., 2016). This can include 
identifying and removing barriers that may preclude 
reaching goals (Schweitzer et al., 2016). Indeed, goal 
setting simultaneously focuses on skill development that 

can facilitate behavior adjustment and the removal of 
barriers (Bailey, 2017). To instill positive behavioral 
outcomes and successful goal setting strategies, the 
incorporation the use of the S.M.A.R.T (Specific, 
Measurable, Attainable, Realistic, Time-oriented) criteria 
for goals has been recommended (Bailey, 2017; Pearson, 
2012). Research has demonstrated that goal setting 
interventions using the S.M.A.R.T. approach can produce 
an increase in PA and longer sleep durations (Bilic et al., 
2023).  
 
     Recognizing the significance of facilitating health 
behaviors in college students, this paper aims to fill existing 
research gaps by determining the extent to which 
movement behaviors mediate the associations with 
perceived GH and EW after a brief online health coaching 
session that involved goal setting. It is currently unclear if 
PA and sleep can mediate changes in GH and EW after a 
brief online health coaching session. In a sample of older 
adolescents, Leahy et al. (2023) found that a high intensity 
PA intervention improved perceived stress; however, this 
effect was not explained by the mediated effect of sleep-
related variables. Using a similar framework, the purpose 
of this study was to examine the mediating role of PA and 
sleep on GH and EW in college students after a brief health 
coaching session using goal setting. The bidirectional 
association between GH and EW were also examined. It 
was hypothesized that PA and sleep at 2-weeks post health 
coaching session and goal setting would mediate changes in 
GH and EW after 4-weeks relative to baseline behaviors. 
Because GH and EW are correlated and both contribute to 
overall quality of life, it was also hypothesized that GH and 
EW will show positive bidirectional associations with each 
other after the health coaching session (Menec, 1999; Zahrt 
& Crum, 2017; Foottit & Anderson, 2012; Riediger et al., 
2019; Lins & Carvalho, 2016).  
 

Methods 
Participants 
 
     Participants were a non-probability sample of 
undergraduate students enrolled at a large western United 
States university (N=257; 57.2% female; 38.4% freshman). 
Participants were recruited using convenience and snowball 
sampling methods (e.g., flyers, word-of-mouth). Inclusion 
criteria included being 18 years old or older and enrolled in 
college courses at the university. There were no stated 
exclusion criteria to participate in the study.  Demographic 
characteristics reported at baseline were communicated in 
Table 1. Most of the sample were non-Hispanics (84.0%), 
White (56.3%), and had mothers whose education was an 
associate degree or lower (51.8%). All participants 
provided their oral and written consent to be a part of this 
study. All procedures were approved by the authors’ 
Institutional Review Board. 
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Table 1 
 
Demographic Characteristics of the Sample at Baseline  
 

Variable Level N (%) Missing N (%) 

Gender Female 139 (57.4) 15 (5.8% 

 Male 53 (21.9)  

 Non-Binary 50 (20.7)  

Status Year Freshman 96 (38.4) 7 (2.7) 

 Sophomore 48 (19.2)  

 Junior 60 (24.0)  

 Senior 43 (17.2)  

 5th Year 3 (1.2)  

Race White 143 (56.3) 3 (1.2% 

 Non-White Minority 111 (43.7)  

Ethnicity Non-Hispanic/Latino 163 (84.0) 63 (24.5) 

 Hispanic/Latino 31 (16.0)  

Maternal Education Associates Degree or Lower 100 (51.8) 64 (24.9) 

 Bachelor’s Degree and Higher 93 (48.2)  

 
 
Procedures 
      
     The study took place in two waves, specifically during 
Fall 2020 and Spring 2021 semesters and a second wave 
one year later during the Fall 2022 and Spring 2023 
semesters. After determining participant eligibility, baseline 
data were collected followed by the scheduling of the 
health coach session. Baseline data were collected using an 
online questionnaire. Within two weeks after baseline data 
collection participants met with health coaches in a one-on-
one online setting using Zoom. The health coaches were 

peer undergraduate students who were enrolled in a 
wellness program at the same university.  
 
     The health coaching session was one-hour in duration. 
All participants in this study only had one coaching session. 
Participants were directed to university websites and 
resources (e.g., wellness clinics) based on their goals that 
were set during the health coaching session. Goals were set 
as part of a one-hour health coaching session that consisted 
of three parts: (1) a self-administered survey to provide 
awareness of wellness and substance use behaviors; (2) a 
wellness consult with health coach to provide feedback on 
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health habits, using positive image messages to increase 
motivation for change; and (3) goal planning session with 
the health coach who set S.M.A.R.T. goals within two 
wellness areas (PA, sleep, diet, stress, substance use).  
Participants chose to set goals for only two areas out of PA, 
sleep, diet, stress management, and substance use 
(including cigarette/tobacco use, vaping, and alcohol 
consumption). Not all participants set goals for PA and/or 
sleep. Participants completed a screening survey to 
determine study eligibility and then obtained contact 
information to allow for scheduling. Students completed 
the one-on-one wellness coaching sessions on PA, healthy 
eating, stress management, sleep, and substance use 
behaviors on Zoom. Participants’ demographic data along 
with their behaviors and perceived health and wellness data 
were collected at baseline before the health coach meeting. 
At 2-weeks and at 4-weeks post-meeting, participants 
completed follow-up surveys to examine changes in 
behavior and their perceived health and wellness. Follow-
up GH and EW data were also collected. All data at each 
timepoint were collected using one questionnaire that was 
completed online. To mitigate risk of response bias, 
participants were told to answer questions truthfully and by 
themselves and that their information would be identified 
so nobody would know what their responses were.  
 
Mediator Variables  
 
Physical activity. The PA variables were weekly metabolic 
equivalent minutes (MET-minutes) calculated from the 
International Physical Activity Questionnaire-short form 
(IPAQ-short form) questionnaire for Walking, Moderate 
PA, Vigorous PA, and total PA. Procedures were calculating 
total MET-min per week were followed. IPAQ has been 
validated in the adult population for estimating total PA 
(Lee et al., 2011). IPAQ assessed PA (MET-min) over the 
previous 7 days. 
 
Sleep. Two questionnaire items asked about how many 
hours of sleep the participants accrued during both 
weeknights and weekend nights. Responses ranged from 
less than 4 hours to 10 or more hours. The two sleep 
behaviors duration scores for weeknight and weekend sleep 
were calculated and analyzed separately. The sleep duration 
items were adapted from the National Youth Risk Behavior 
Survey (Brener et al., 2002). Sleep duration was assessed 
over the previous 2 weeks. 
 
Dependent Variables  
 
     Both GH and EW are two separate constructs from two 
scales (out of 8 total scales) of the SF-36. Total scores from 
the SF-36 are not recommended to be calculated and 
analyzed due to its multidimensional nature. The intention 
of the SF-36 is to capture aspects of Health-Related Quality 
of Life (Lins & Carvalho, 2016).  
 
General health. GH was calculated from 5-items from the 
validated SF-36 Health Survey Questionnaire (Brazier et 
al., 1992). The calculated score ranged from 0 to 100 where 
higher scores indicated a higher perception of GH. The 
section header stated “The following items ask about your 

general health and mental health. Please answer as honestly 
as possible. All information is confidential and will not be 
shared with anyone outside the study team”. The 5 items 
asked “In general, would you say your health is:” with a 
1=excellent to 5=Poor response, “I seem to get sick a little 
easier than others” with a 1=Definitely True to 
5=Definitely False response, “I am as health as anyone I 
know” with a 1=Definitely True to 5=Definitely False 
response, “I expect my health to get worse” with a 
1=Definitely True to 5=Definitely False response, and “My 
health is excellent” with a 1=Definitely True to 
5=Definitely False response. The responses were reversed 
coded and weighted so that high scores represented good 
perceived general health with final analyzed scores ranging 
from 0 to 100.  
 
Emotional wellbeing. EW was also calculated from 5-items 
from the validated SF-36 Health Survey Questionnaire 
(Brazier, 1992). The calculated score ranged from 0 to 100 
where higher scores indicated a higher perceived EW. The 
section header stated “These questions are about how you 
feel and how things have been with you during the past 2 
weeks. For each question, please give the one answer that 
comes closest to the way you have been feeling. How much 
of the time during the past 2 weeks…”. The 5 items asked 
“Have you been a very nervous person:” with a 1=all of the 
time to 5=none of the time response, “Have you felt so 
down in the dumps that nothing could cheer you up?” with 
a 1=all of the time to 5=none of the time response, “Have 
you felt calm and peaceful?” with a 1=all of the time to 
5=none of the time response, “Have you felt downhearted 
and blue” with a 1=all of the time to 5=none of the time 
response, and “Have you been a happy person” with a 1=all 
of the time to 5=none of the time response. The responses 
were reversed coded and weighted so that high scores 
represented higher perceived emotional wellbeing with 
final analyzed scores ranging from 0 to 100. 
 
Independent Variables  
 
     Time was a multinomial variable coded (0, 1, 2) that 
represented the baseline time-point and the 2nd and 4th-
week follow-up, respectively. Goal setting was a binary 
variable (No, Yes) that was behavior specific and self-
reported by the participant. Participants reporting not 
setting a behavior-specific goal were coded 0 and 
participants reporting setting a behavior-specific goal were 
coded 1.  
 
Covariates 
 
     Additional categorical covariates included participant 
sex, status year, race, ethnicity, and maternal education. 
Specific categories for the demographic covariates were 
collapsed to obtain a higher group sample size for analysis. 
This approach was reflected in binary covariates for 
ethnicity (Non-Hispanic, Hispanic), race (White, Non-
White Minority), and maternal education level (associate 
degree or lower, bachelor’s degree and higher). Maternal 
education was a proxy for socioeconomic status. To reduce 
participant burden and limit the number of items on the 
questionnaire, no additional pertinent covariates were 
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collected such as on- or off-campus living and number of 
people within the household. 
 
Statistical analysis 
 
     Descriptive statistics were reported as means and 
standard deviations for continuous variables and as counts 
and percent for categorical variables. Differences among 
genders were examined using one-way analysis of variance 
tests with Bonferroni adjustment and with effect sizes 
calculated using Cohen’s delta (d). Effect sizes were 
considered small if d<0.20, medium if d=0.50, and large if 
d >0.80 (Cohen, 1992). Differences among genders on 
categorical variables were examined using Pearson chi-
squared tests. The primary analyses consisted of several 
mediation models. Parameters of interest were the indirect 
effects (IEs=a path´b path), direct effects (DEs=c’ path), 
and total effects (TEs=c path). IEs were the mediated 
associations from a mediator variable at 2-weeks (M) 
between the independent variable (X) and outcome at 4-
weeks (Y), the DE the was association of the independent 
variable (X) on a respective outcome (Y) at 4-weeks 
independent of the mediator variable at 2-weeks (M), and 
the TE was the total associations that the independent 
variable (X) had on a respective outcome at 4-weeks (Y; 
TE»IE+DE). Percent of TE mediated was calculated 
using: % mediation = (IE/TE)´100.  
 
     Three sets of mediation models were examined. One set 
of mediation models tested the IE of PA or sleep (M) in the 
association of the binary goal setting variable (X) with GH 
and EW outcomes (Y). Another set of models tested the IE 
of PA or sleep (M) in the association of the multinomial 
time variable (X) with GH and EW outcomes (Y). Time 

represented duration after the respective health coaching 
session. The third set of mediation models tested the IE of 
GH or EW (M) in the association of the multinomial time 
variable (X) with GH and EW (Y). All mediators were 
collected at the 2-week follow-up and all outcomes were 
collected at the 4-week follow-up. Adjusted models were 
estimated and standardized path coefficients were reported. 
Adjusted models controlled for status year, sex, ethnicity, 
race, and maternal education at both the mediator on 
outcome models. All mediation models also controlled for 
the interaction between the independent variable (X) and 
mediator variable (M). The mediation models were 
conducted using Stata’s “mediate” package and cross-
checked using R 4.3.0 Lavaan package (Statacorp, n.d.; 
Rosseel, 2012). Missing data were inputted using multiple 
imputation by chained equations across at least 10 
imputation models. Alpha level was set at p<0.05 with 
analyses carried out using both Stata version 18 (Statcorp., 
College Station, Texas, USA) and R 4.3.0.  

 
Results 

 
Descriptive Statistics 
 
     Descriptive statistics for movement behaviors and health 
outcomes at baseline were reported within Table 2. No 
differences among genders were observed at baseline for 
GH (F=0.40, p = 0.68) or for EW (F=1.53, p=0.22). 
Additionally, no differences among genders were observed 
for total MET-min (F=0.13, p=0.87) and for total sleep 
(F=0.40, p=0.68). Females set more PA goals (c2=28.5, 
p<0.001) and more sleep goals (c2=15.1, p=0.002) than 
males or participants reporting being non-binary. 
 

 
Table 2 
 
Descriptive Statistics for the Total Sample at Baseline 

Variable Level Total Sample 
(N=257) 

Females 
(n=139) 

Males 
(n=53) 

Non-Binary 
(n=50) 

Total MET-min Per Week  2490 (2650) 2616 (2910) 2671 (2005) 1960 (1210) 

Weeknight Sleep (h)  6.7 (1.4) 6.8 (1.5) 6.5 (1.1) 6.3 (1.5) 

Weekend Sleep (h)  7.4 (1.9) 7.4 (1.5) 7.5 (1.7) 6.8 (2.6) 

Total Sleep (h)  14.2 (2.9) 14.2 (3.1) 14.1 (2.2) 13.0 (3.6) 

General Health Score 
(0–100 range)  62.5 (16.4) 63.1 (16.0) 60.8 (18.0) 62.5 (8.7) 

Emotional Wellbeing Score 
(0–100 range)  43.4 (8.6) 42.8 (8.5) 44.7 (8.7) 50.0 (8.1) 

Set Physical Activity Goals No  151 (71.2%) 70 (62.0%) 31 (64.6%) 50 (100%) 

 Yes 61 (28.8%) 43 (38.0%) 17 (35.4%) 0 (0%) 
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Set Sleep Goals No  167 (78.8%) 81 (71.7%) 36 (75.0%) 49 (98.0%) 

 Yes 45 (21.2%) 32 (28.3%) 12 (25.0%) 1 (2.0%) 

Note: Presented as either means and standard deviations or counts and %. No significant differences were observed among 
genders.  
 
Goal Setting, Movement Behaviors, and Health 
Perceptions 
 
     Mediating associations from the health behaviors (i.e., 
PA, sleep) between goal setting (i.e., PA goal and sleeping 
goal) and two health perception outcomes (i.e., GH and 
EW) were presented in Table 3. Setting a PA goal had a 
significantly negative TE (path c) on GH (β=-0.28, 
p<0.001) and EW (β=-0.14, p<0.05) because setting a PA 
goal negatively associated with Total Met-min (path a) in 
both GH (β=-0.27, p<0.001) and EW (β=-0.21, p<0.05) 
models. In turn, total Met-min significantly and positively 
associated with both GH (β=0.39, p<0.001) and EW 
(β=0.25, p<0.001) (path b); however, because of the 

negative a paths goal setting had significant negative IEs 
(path a´b) on GH (β=-0.11, p<0.001) and EW (β=-0.05, 
p<0.05).  
 
     Setting a sleeping goal positively associated with GH 
(path c’, β=0.31, p<0.05), indicating that setting a sleeping 
goal contributed to better GH. Weeknight sleep also 
positively associated with GH (path b, β=0.17, p<0.01). 
However, due to the negative association of setting a 
sleeping goal on weeknight sleep (path a, β=-0.19, p<0.01), 
the mediating association of weeknight sleep between 
setting a sleeping goal and GH was negative (β=-0.03, 
p<0.05).

Table 3  
 
Coefficients from the Mediation Models for Goal Setting Associating with Health Perceptions 

Outcome Variable Paths/Effects 

Mediator Variable 

Total MET-min Weeknight Sleep Weekend Sleep 

General Health a -0.27*** -0.19** -0.25*** 

 b 0.39*** 0.17** -0.05 

 c’                     (Direct 
Effect) -0.17** 0.13* 0.18** 

 a ´ b          (Indirect 
Effect) -0.11*** -0.03* 0.01 

 c 
(Total Effect) -0.28*** 0.10 0.20** 

     

Emotional well-
being a -0.21*** -0.13* -0.18* 

 b 0.25*** 0.22*** -0.03 

 c’                          
(Direct Effect) -0.09 0.08 0.00 

 a ´ b          (Indirect 
Effect) -0.05* -0.03 0.00 

 c 
(Total Effect) -0.14* 0.05 0.01 

Note: Coefficients are all standardized; bold denotes statistical significance, * p < 0.05, ** p < 0.01, *** p < 0.001. 
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Health Coaching, Movement Behaviors, and Health 
Perceptions 
 
     Mediating associations from movement behaviors 
between the health coaching session itself and the health 
perceptions outcomes were reported in Table 4. The health 
coaching session showed directly positive association with 
GH and EW (path c’, β=0.11–0.44, p<0.01). Total MET-
min significantly mediated the association between the 
health coaching session and health perceptions. Total MET-

min negatively mediated the association between time and 
GH (β=-0.01, p<0.05) and the association between time and 
EW (β=-0.01, p<0.05), indicating that health coaching 
associated with lower health perceptions through total Met-
min. This was because health coaching associated with 
lower total Met-min (path a). Weeknight and weekend 
sleep) did not mediate the association between time and 
health perceptions (p>0.05).  
 

 
Table 4  
 
Coefficients from the Mediation Models for Health Coaching Associating with Health Perceptions 

Outcome Variable Paths/Effects 

Mediator Variable 

Total MET-min Weeknight Sleep Weekend Sleep 

General Health a -0.11* 0.09* -0.08 

 b 0.16** 0.085 0.04 

 c’                  (Direct 
Effect) 0.25*** 0.21*** 0.17*** 

 a ´ b          (Indirect 
Effect) -0.01* 0.008 -0.00 

 c 
(Total Effect) 0.23*** 0.22*** 0.16*** 

     

Emotional Wellbeing a -0.11** 0.11* 0.03 

 b 0.11** -0.007 0.08* 

 c’                  (Direct 
Effect) 0.41*** 0.44*** 0.38*** 

 a ´ b          (Indirect 
Effect) -0.01* -0.001 0.00 

 c 
(Total Effect) 0.40*** 0.44*** 0.39*** 

Note: Paths / Effects are all standardized; bold denotes statistical significance, * p < 0.05, ** p < 0.01, *** p < 0.001.  
 
 
Bidirectional Associations Between Health Perceptions 
 
     Figure 1 shows the mediation models, considering EW 
as the mediator and GH as the outcome, and vice-versa. 
The health coaching session did not directly associate with 
GH (β=0.07, p>0.05), but indirectly associated with GH 

through EW (IE=0.19, p<0.001). Conversely, when GH 
was the mediator and EW the outcome, the health coaching 
session positively associated with EW (β=0.38, p<0.001). 
Moreover, GH positively mediated the association between 
time and EW (IE=0.09, p<0.001). 
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Figure 1. Mediating effect of perceived emotional well-being and general health after an online health coaching intervention.  
Note: Mediator variable was collected at the 2-week follow-up and the outcome variable was collected at 4-week follow-up 
 

Discussion 
 

     The purpose of this study was to examine the mediating 
associations of PA and sleep duration on perceptions of GH 
and EW after an online health coaching intervention in 
young adults. The results indicated that PA negatively 
mediated the associations of the health coaching session on 
health perceptions, although movement behaviors (PA, 
sleep) at the 2-week follow-up positively associated with 
self-reported GH and EW at the 4-week follow-up. 
Additionally, GH and EW mediated each other during the 
intervention, suggesting a bidirectional association between 
health perceptions after the health coaching session. An 
interpretation of these findings has been provided.  
 
     A salient finding was that movement behaviors did not 
positively mediate the association of the health coaching 
intervention on GH and EW outcomes. In fact, PA (total 
MET-min) negatively mediated the association between the 
health coaching intervention and health perceptions. Goals 
were set for only two health behaviors during the health 
coach session and PA was the behavior that this sample of 
young adults set the most goals for (28.7%), followed by 
setting sleep goals (21.8%). However, at the 2-week 
follow-up, those who set PA goals had significantly lower 
total MET-min at follow-up than those who did not set 
goals. Explanations for this finding using the 
transtheoretical model of behavior change is that those who 
set goals were possibly still in the contemplation or 
preparation stages of behavior change and action for 

behavior change had not yet occurred (Prochaska & 
Velicer, 1997; Marcus & Simkin, 1994). Because action on 
improving PA did not occur, MET-min at 2-week follow-up 
showed negative mediation with GH and EW outcomes. 
Similar explanation could be used for sleep duration. Sleep 
and PA are both time-use behaviors and variation in one 
behavior is most likely to be associated with variation in 
the other (Wang et al., 2023; Tremblay et al., 2016). The 
sleep mediation model showed that those that set sleep 
goals associated with shorter durations of sleep at 2-weeks. 
Despite these mediation findings, movement behaviors at 
2-weeks did positively associate with health perceptions at 
4-weeks. Specifically, higher PA and higher durations of 
sleep at 2-weeks associated with better GH and EW at 4-
weeks. This suggested that perceived health at the 4-week 
follow-up may have been influenced by movement 
behaviors at the preceding timepoint, but this association 
was not initiated by the health coaching intervention and/or 
by goal setting. 
 
     Additional interpretations for participants being stagnant 
within pre-action stages (e.g., contemplation or 
preparation) of behavior change is that 2-weeks was not 
enough time to move into the action stage of behavior 
change after one brief health coaching session, and/or that 
setting goals during one coaching session yielded a weak 
response for behavior change to occur (Bailey, 2017; 
Marcus & Simkin, 1994). The cycle of goal-setting theory 
suggests that may be both moderators and specific 
mechanisms before improvements are realized after setting 
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goals (Bates et al., 2023). These included the mechanisms 
of attention, effort, and persistence in addition to the 
moderators of resources, self-efficacy, commitment, and 
cognitive ability. These mechanisms and moderators can 
vary significantly at the individual level and can affect the 
time lag between setting a specific goal, or health coaching 
in general, and action for behavior change to occur. It is 
likely that more than one health coaching session is needed 
to elicit change in behavior with the addition of consistent 
indication and tracking of specific goals. This could be well 
executed perhaps using digital methods such as 
personalized emails and text messages. These methods 
were not examined in this study but could be addressed in 
future work. Despite the lack of positive mediation, the 
health coaching intervention still associated with 
improvements in GH and EW at 4-weeks, independent of 
goal setting or positive changes in movement behavior.  
 
     When examining the reciprocal mediated associations of 
GH and EW after the health coaching intervention, the 
results indicated that both GH and EW at 2-weeks were 
significant mediator variables when the other was the 
outcome at 4-weeks, suggesting a potential bidirectional 
association between GH and EW. Positive affect may have 
manifested from participants by merely engaging in a 
health coaching intervention, an association independent of 
behavior change. Meeting with a health coach or the act of 
setting goals itself may have elicited support and feelings 
of connectedness that improved perceptions of GH and EW 
and possibly overall mental health after the health coach 
session (Butterworth et al., 2006; Yan et al., 2023). Past 
research has shown that participating in health programs 
with peers can yield positive mental health outcomes 
through mechanisms of social support and connectedness 
(Aschbrenner et al., 2016). These types of social networks 
may be even more important for young people due to their 
continuing brain development within highly changing 
social environments (Blakemore, 2012; Matud et al., 2020; 
Mendonça, 2014). During COVID-19, it was shown that 
school connectedness played an important role in mental 
health in adolescents, independent of health behaviors, a 
finding that could be generalized to college students in 
university settings (Burns & Armstrong, 2022; Hertz et al., 
2022). GH an EW are closely correlated and improvements 
in one perception can lead to improvement in the other after 
a health coaching intervention and it is this bidirectional 
association that may provide a mechanism for improvement 
of these variables at 4-weeks independent from positive 
changes in behavior.  
 
     Strengths of this study included use of panel data 
derived from an online health coaching intervention 
delivered to a relatively racially diverse sample of young 
adults. The mediation analyses controlled for many 
covariates including demographic covariates and the 
interaction between the independent variable and mediator 
variable, which improved the internal validity of the 
observed results. Limitations to this study included the use 
of self-report assessments that increased the risk of 
response bias. Selection bias may have confounded the 
study’s findings, especially because of the lack of specific 
exclusion criteria. Participants were a sample of young 

adults from one US university. It is questionable if the 
results generalize to other populations of young adults. The 
results do not generalize to younger or older age groups. 
Follow-up times were 2-weeks and 4-weeks post health 
coaching session; therefore, it is unknown whether the 
effects of the health coaching intervention were sustained 
after 4-weeks. There was no control or comparison groups 
to examine the intervention’s effects; therefore, observed 
relationships should be characterized as associations and no 
causal inferences can be made. As stated previously, social 
networks may have confounded the results; however, no 
variables related to social networks were collected and 
analyzed in this study. Finally, age, gender, and 
socioeconomic status could be effect modifiers but were 
not tested as such.  
 
     In conclusion, the 24-hour activity profile behaviors of 
PA and sleep were not positive mediators on GH and EW 
after a health coaching intervention. Negative mediation 
was observed using PA due to sustained lower PA after the 
health coaching session involving goal setting; suggesting 
that merely setting PA goals for these behaviors did not 
translate to actual behavior change and improvement at 
follow-up. Interestingly, higher levels of PA and better 
sleep at the 2-week follow-up associated with better 
perceived GH and EW at the 4-week follow-up. This 
suggested that perceived health at the 4-week follow-up 
may have been impacted by movement behaviors at the 
preceding timepoint, but this association was not initiated 
by the health coaching and/or by goal setting. Additionally, 
GH and EW mediated other after the health coaching 
session, suggesting bidirectional associations between 
health perceptions that positively predicted each other. In 
young adults, more than 2-weeks may be needed to observe 
changes in movement behaviors after a brief online health 
coaching intervention. However, merely participating in a 
health coaching intervention may improve positive affect 
independent of behavioral changes and thus improve one’s 
own perceptions of GH and EW that may perpetuate after a 
brief intervention.  
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