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Abstract
Objectives The mindfulness stress buffering account posits mindfulness may benefit physical health by reducing stress. 
Previous research supports this account and suggests the non-judging facet of mindfulness may be most strongly associated 
with physical symptoms of stress, via lower perceived stress. The current replication study used structural equation modeling 
to analyze relationships between multiple facets of mindfulness, perceived stress, and physical symptoms of stress.
Methods Undergraduate students (n = 534, 68% White, 65% female) completed surveys measuring trait mindfulness (Five 
Facet Mindfulness Questionnaire—Short Form), perceived stress (Perceived Stress Scale), and physical symptoms of stress 
(Cohen-Hoberman Inventory of Physical Symptoms).
Results As hypothesized, results showed the negative relationship between four facets of mindfulness (describing, non-
judging, non-reactivity, and acting with awareness) and physical symptoms of stress was partially mediated by lower per-
ceived stress. Observing, however, was associated with more physical symptoms of stress.
Conclusions The current findings successfully replicated the results of two previous studies in an independent sample, using 
a more parsimonious analytic strategy that included all variables in a single path model. Results confirm the stress-buffering 
effect of trait mindfulness, particularly non-judging. Future research may test whether changes in trait mindfulness, particu-
larly non-judging, explain individual differences in objective measures of stress and physical health.
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College life can be stressful. According to the Spring 2021 
National College Health Assessment, the vast majority of 
undergraduate students (81.8%) report “moderate” or “high” 
stress (American College Health Association [ACHA], 
2021). Furthermore, 14% of college students describe 
their health as “fair” or “poor,” an increase over prior years 
(ACHA, 2021). Students also report physical health con-
cerns, including sleep problems, acne, trouble breathing, 
chronic pain, and gastrointestinal symptoms (Elflein, 2021). 
More recently, college students are coping with the risks of 
contracting COVID-19, which remains a significant medical 
burden on the student population (Ihm et al., 2021). Causes 

aside, physical health concerns are positively correlated with 
high stress in college students (Schneiderman et al., 2005), 
and high stress at the start of the school year appears to 
predict later physical symptoms of stress (Hall et al., 2006). 
Understanding resilience factors which reduce student stress 
is therefore relevant to both mental and physical health in 
college students. One such resilience factor—mindfulness—
may be a mechanism by which students can decrease their 
stress, and thereby improve their physical health.

Mindfulness is defined as a purposeful, nonjudgmen-
tal awareness of the present moment (Kabat-Zinn, 1990). 
Although mindfulness is commonly associated with medita-
tion training, it can also be measured as a trait varying across 
individuals (Brown & Ryan, 2003). High trait mindfulness 
is consistently associated with lower perceived stress (Don-
ald et al., 2016), and it follows that higher trait mindfulness 
may reduce physical health concerns by decreasing stress 
(Roberts & Danoff-Burg, 2010). Indeed, trait mindfulness 
appears to correlate with not only lower stress but also fewer 
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physical health concerns (Murphy et al., 2012). There is 
also theory to support these relationships. The mindfulness 
stress buffering account suggests mindfulness mitigates 
stress appraisal, thereby lowering stress and related physical 
symptoms (Creswell & Lindsay, 2014). Specifically, during 
primary stress appraisal, mindfulness theoretically increases 
awareness and acceptance of the present moment. This mod-
ifies the stress response to preempt unhelpful emotional and 
physical reactions to the stressor, thereby “buffering” down-
stream physical symptoms and health consequences of high 
stress reactivity.

The mindfulness stress buffering account as it relates 
to perceived physical health in college students has been 
investigated in two recent studies. The first, by Roberts and 
Danoff-Burg (2010), found higher trait mindfulness was 
associated with better perceived physical functioning, and 
perceived stress partially mediated this relationship. Bal-
lantyne et al. (2021) replicated and extended that study by 
examining the mediating effect of stress on physical symp-
toms across five facets of trait mindfulness: observing, 
describing, non-judging, non-reactivity, and acting with 
awareness (Baer et al., 2006). The replication study by Bal-
lantyne et al. (2021) found four facets (describing, non-judg-
ing, non-reactivity, and acting with awareness) negatively 
correlated with “bothersome physical symptoms.” This 
effect was partly mediated by lower perceived stress. Fur-
thermore, the effect of non-judging on physical symptoms 
through lower perceived stress was strongest, relative to the 
other facets. However, observing did not show the hypoth-
esized negative relationship with physical symptoms of 
stress; instead, observing was associated with higher stress 
and physical symptoms. This aligns with prior research sug-
gesting the observing facet of trait mindfulness may relate to 
stress counterintuitively in non-meditating populations (Gu 
et al., 2016). As suggested by the mindfulness stress buffer-
ing account, these findings indicate stress may partly medi-
ate the relationship between trait mindfulness and perceived 
physical health. Furthermore, this relationship appears 
strongest for non-judging, and may not occur for observing, 
when each facet is analyzed individually. As research on 
trait mindfulness as a “stress buffer” has progressed, there 
still remains an important gap in knowledge. Namely, the 
relative contribution of different facets of mindfulness in 
explaining individual differences in stress perception and 
physical health remains unclear, since no prior studies have 
examined the unique predictive effects of multiple facets in 
a single explanatory model that adjusts for the other facets.

The current study, therefore, combines the strengths of 
previous studies, including a large sample size, specific 
facets of mindfulness, and validated measures of mindful-
ness, perceived stress, and physical symptoms of stress, 
to test the proposed mediation model on a demographi-
cally diverse sample of undergraduate students. We extend 

previous research by controlling for several variables known 
to impact college stress and/or trait mindfulness: gender, 
race, and meditation experience (Broman, 2005; Calaguas, 
2011). Moreover, to account for all facets of mindfulness and 
covariates simultaneously, the present study uses structural 
equation modeling (SEM), a parsimonious analytic approach 
well matched to the research question. Finally, the present 
study helps advance the field by meeting the need for con-
firmatory data analysis as a way of moving beyond psychol-
ogy’s replication crisis (Fife & Rodgers, 2022) and helping 
to “mind the hype” in mindfulness research (Van Dam et al., 
2018). Based on both mindfulness stress buffering theory 
and prior empirical findings, we hypothesized that perceived 
stress would mediate the relationship between all facets of 
trait mindfulness (except observing) and physical symptoms, 
with non-judging showing the strongest effect.

Methods

Participants

A convenience sample of undergraduate students aged 18–64 
was recruited from introductory psychology courses, emails, 
and flyers (n = 534). Participants were 68% White and 65% 
female, with a median age of 19 (IQR: 18–21). Full sample 
characteristics are presented in Table 1.

Procedure

We conducted a cross-sectional online survey study, con-
ducted from April 2018 to September 2019. The Qualtrics 
survey consisted of an informed consent page followed by 
demographic and self-report questionnaires. Once com-
pleted, the anonymous survey concluded with a debriefing 
page linked to a separate survey collecting identifying infor-
mation for course credit. The protocol was approved by the 
university institutional review board and was carried out in 
accordance with the Declaration of Helsinki.

Measures

Reliability coefficients, means, and standard deviations for 
all measure are provided in Table 2.

Five Facet Mindfulness Questionnaire  (FFMQ – Short 
Form; Gu et al., 2016). The FFMQ-SF is a 15-item scale 
assessing self-rated trait mindfulness across five domains: 
observing, describing, non-judging, non-reactivity, and 
acting with awareness. Items are rated using a Likert scale 
(0 = never or very rarely true; 5 = very often or always true). 
Example items include “I find myself doing things without 
paying attention” and “I tell myself I shouldn’t be feeling the 
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Table 1  Sample characteristics
Age (yrs) Median = 19, IQR = 18–21
Gender
  Female n = 347 (65%)
  Male n = 179 (34%)
  Transgender n = 1 (< 1%)
  Gender variant/non-conforming n = 6 (1%)
  Not listed n = 1 (< 1%)

Race
  White n = 359 (67%)
  Black n = 71 (13%)
  Native American or American Indian n = 1 (< 1%)
  Asian/Pacific Islander n = 36 (7%)
  Multiracial n = 29 (5%)
  Other race n = 32 (6%)
  Prefer not to answer n = 6 (1%)

Annual household income
  > $10,000 n = 60 (11%)
  $10,000–$30,000 n = 48 (9%)
  $30,000–$50,000 n = 57 (11%)
  $50,000–$100,000 n = 85 (16%)
  $100,000–$150,000 n = 79 (15%)
  $150,000–200,000 n = 38 (7%)
  More than $200,000 n = 19 (4%)
  Prefer not to answer n = 148 (28%)

Year in college
  1st year n = 197 (37%)
  2nd year n = 151 (28%)
  3rd year n = 98 (18%)
  4th year n = 67 (13%)
  5th year n = 7 (1%)
  Other n = 12 (2%)
  Prefer not to answer n = 2 (< 1%)

Prior meditation experience (yrs) x̅ = 3.16, range = 0–25, n = 241 (43%)

Table 2  Bivariate correlations 
between trait mindfulness, 
perceived stress, and physical 
symptoms of stress

M mean, SD standard deviation, OBS observing, DES describing, NJ non-judging, NR non-reactivity, AWA  
acting with awareness, PSS Perceived Stress Scale, CHIPS Cohen-Hoberman Inventory of Physical Symp-
toms
* p < .05, **p < .01, two-tailed

Measures 1 2 3 4 5 6 7

1. FFMQ-OBS –
2. FFMQ-DES .155** –
3. FFMQ-NJ  − .086* .318** –
4. FFMQ-NR .331** .225**  − .056 –
5. FFMQ-AWA  − .148** .204** .414**  − .111* –
6. PSS  − .029  − .321**  − .483**  − .182**  − .367** –
7. CHIPS .142*  − .230**  − .353**  − .049  − .273** .516** –
Mean (SD) 10.3 (2.5) 9.5 (2.7) 10.0 (3.1) 9.1 (2.5) 9.3 (2.4) 19.5 (7.0) 26.3 (20.9)
N 534 533 531 530 529 524 534
Cronbach’s α 0.58 0.80 0.83 0.69 0.69 0.87 0.93
McDonald’s ω 0.58 0.81 0.84 0.69 0.73 0.87 0.93
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way I’m feeling.” Each facet includes 3 items and summed 
scores for each facet range from 3 to 15, with higher scores 
indicating more of the facet being measured.

Perceived Stress Scale (PSS-10; Cohen & Janicki-Deverts, 
2012). The PSS assesses perceived stress level over the past 
30 days. Items are rated using a Likert scale (0 = never; 
4 = fairly often). Examples items include “In the last month, 
how often have you felt nervous and ‘stressed’?” and “In 
the last month, how often have you felt you were on top 
of things?” Summed total scores range from 0 to 40, with 
higher scores indicating greater perceived stress.

Cohen‑Hoberman Inventory of Physical Symptoms (CHIPS; 
Allen et al., 2017). The CHIPS measures distress associated 
with 33 physical symptoms of stress over the past 2 weeks 
using a Likert scale (0 = not bothered at all; 4 = extremely 
bothered). Physical symptoms assessed include sleep prob-
lems, migraine headaches, fatigue, nausea, acne, pulled mus-
cles, and colds/coughs. Summed total score ranges from 0 
to 132, with higher scores indicating greater stress-related 
physical symptoms.

Data Analyses

Analyses were completed using a confirmatory data analysis 
approach to replicate prior findings (Fife & Rodgers, 2022). 
All hypotheses were addressed by first assessing psycho-
metrics, univariate distributions, graphics, and assumptions 
of normality, linearity, and homoskedasticity (Fife, 2020).

Mediation analyses controlled the dependent variables 
(perceived stress and physical symptoms of stress) for fac-
tors known to influence college stress: gender, race, and 
prior meditation experience (Broman, 2005; Calaguas, 
2011). Structural equation modeling (SEM) was used to 
test hypothesized relationships simultaneously in a single 
model, while controlling for covariates (Kline, 2004). The 
model was analyzed using maximum likelihood estimation 
with robust standard errors in MPlus version 8.4 (Muthén 
and Muthén, Los Angeles, CA). Given the large sample 
size (> 500), bootstrapping was not used to resample the 
data, and because the mediation model tested was satu-
rated, model fit indices were not applicable (Kline, 2004). 
Mediation results were interpreted using standardized beta 
(β) and 95% confidence intervals (CIs) for indirect effects, 
in addition to p values. Parameter estimates for path coef-
ficients were tested for statistical significance without alpha 
adjustment, due to the limited number of specific hypotheses 
(z = 1.96, α = 0.05, two-tailed).

It should be noted that other cross-sectional survey stud-
ies (e.g., Bergin & Pakenham, 2016) have tested the mind-
fulness stress buffering account using moderation, rather 
than mediation analysis. Mediation is used here to directly 

replicate and extend the work of Roberts and Danoff-Burg 
(2010) and Ballantyne et al. (2021), while acknowledging 
that neither analytic approach allows us to infer causality 
using a cross-sectional dataset (Chmura Kraemer et al., 
2008). As recommended, mediation is the most appropri-
ate analytic approach when all variables are related to one 
another, whereas moderation assumes the predictor and 
mediator are independent (Chmura Kraemer et al., 2008), 
which is not the case in the present study.

Results

Means, standard deviations, reliability statistics, and bivar-
iate correlations for all study variables are presented in 
Table 2. All values were within the expected range for a 
college student sample. The distribution for Physical Symp-
toms of Stress (CHIPS) was positively skewed and corrected 
using the square root transformation.

Correlations

Bivariate correlations are presented in Table 2. All facets 
of mindfulness were negatively correlated with perceived 
stress except observing. There was a strong positive cor-
relation between perceived stress and physical symptoms of 
stress. Finally, the describing, non-judging, and acting with 
awareness facets were all negatively correlated with physical 
symptoms of stress, but there was no significant correlation 
between non-reactivity and physical symptoms of stress. 
There was a small positive correlation between observing 
and physical symptoms of stress.

The Mediating Effect of Perceived Stress

Results of the mediation analysis are shown in Fig. 1. As 
expected, when adjusting for covariates and all other trait 
mindfulness facets in the model, significant indirect effects 
on physical symptoms of stress were found for describing 
(β =  − 0.05, 95% CI [− 0.08, − 0.02], p = 0.003), non-judging 
(β =  − 0.15, 95% CI [− 0.19, − 0.10], p < 0.001), non-reac-
tivity (β =  − 0.07, 95% CI [− 0.11, − 0.03], p < 0.001), and 
acting with awareness (β =  − 0.08, 95% CI [− 0.12, − 0.04], 
p < 0.001). In contrast to the other facets, observing was 
uniquely associated with higher physical symptoms of stress 
(β = 0.12, p = 0.003), which was not mediated by perceived 
stress (β =  − 0.001, 95% CI [− 0.04, 0.03], p = 0.978). The 
mediation model explained 35% of the variance in both per-
ceived stress (R2 = 0.346) and physical symptoms of stress 
(R2 = 0.354), large effect sizes for multivariate models 
(Cohen, 1988).
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Discussion

The current study supported the hypothesis that the rela-
tionship between higher trait mindfulness and fewer physi-
cal symptoms of stress can be partly explained by lower 
perceived stress. Using SEM to test five specific facets of 
mindfulness simultaneously, while also controlling for 
covariates, we replicated the results of Ballantyne et al. 
(2021) and Roberts and Danoff-Burg (2010) by showing 
significant mediation effects for four out of five facets of 
mindfulness (describing, non-judging, non-reactivity, and 
acting with awareness). Non-judging showed the strongest 
effect, as predicted. These findings, observed in a larger, 
independent sample of undergraduate students in the USA, 
lend further credence to the mindfulness stress buffering 
account (Creswell & Lindsay, 2014). Specifically, indi-
vidual differences in core qualities of mindfulness relate 
to differences in perception and appraisal of stress, which, 
in turn, help explain individual variation in stress-related 
health symptoms.

Consistent with prior work by Ballantyne et al. (2021), 
non-judging was the strongest predictor of physical symp-
toms. This facet of mindfulness refers to one’s ability to 
accept internal experiences without judgment, for example, 
by noticing an unpleasant emotion without judging oneself 
for having it. Our study, which found non-judging remained 
the strongest predictor of physical symptoms even when 
accounting for all other facets, is consistent with previous 
research suggesting non-judging may be a more important 

predictor of psychological distress than other facets of 
mindfulness (Cash & Wittingham, 2010). Providing further 
context for the important role non-judging may play, Lind-
say and Creswell’s Monitor and Acceptance Theory (2017) 
suggests attention monitoring in isolation is insufficient to 
reduce stress and its downstream consequences. Instead, 
acceptance is needed to modify an individual’s relationship 
to a stressor, thereby decreasing emotional reactivity and 
perceived stress, and in turn improving health-related out-
comes. In the present study, describing, non-judging, non-
reactivity, and acting with awareness showed the predicted 
association with fewer physical symptoms of stress as a 
function of lower perceived stress, while observing showed a 
positive relationship with physical symptoms. These findings 
are consistent with emerging theory indicating the tendency 
to observe one’s thoughts, feelings, and physical sensations 
can be linked with more physical symptoms, even when 
accounting for the stress-buffering effects of other mindful-
ness facets. In contrast to Ballantyne et al. (2021), the posi-
tive relationship between observing and physical symptoms 
of stress was not mediated by perceived stress, as no associa-
tion between observing and perceived stress was present.

Although we cannot derive clinical implications from a 
cross-sectional analysis, these findings may suggest some 
avenues for future research. Widely studied MBIs, such as 
mindfulness-based stress reduction (MBSR), are designed 
to improve physical health by reducing stress (Kabat-Zinn, 
1990), and mechanistic studies support this hypothesis in 
stressed adults (Chin et al., 2019). On college campuses, 

Fig. 1  Path model of the relationship linking trait mindfulness fac-
ets, perceived stress, and physical symptoms of stress. Standardized 
beta (β) path coefficients are shown. Solid arrows indicate statisti-
cally significant paths. Dashed arrows indicate non-significant paths. 
R2 values for perceived stress and physical symptoms of stress denote 
percent variance explained. Perceived stress significantly medi-

ated the effect of four mindfulness facets (describing, non-judging, 
non-reactivity, and acting with awareness) on physical symptoms of 
stress. Covariates of perceived stress and physical symptoms of stress 
included gender, race, and prior meditation experience (paths not 
shown for simplicity)
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mindfulness-based interventions (MBIs) are increasingly 
offered and reliably decrease stress (Chiodelli et al., 2022; 
Greeson et al., 2014), but few studies have investigated the 
impact of mindfulness training on students’ physical health 
(Dawson et al., 2020). Future mechanistic research may 
build on these cross-sectional findings by exploring the 
impact of mindfulness training on physical health in col-
lege students, and whether this effect, if present, is mediated 
by lower stress.

Replicated findings from this survey study also support 
further examining the relationship between trait mindful-
ness, stress, and objective measures of physical health. 
Previous research has linked high trait mindfulness with 
healthier heart rate variability (HRV; Prazak et al., 2012), 
lower resting blood pressure, and potentially lower interleu-
kin-6, a marker of inflammation, in young adults (Tomfohr 
et al., 2015). Given the present support of the mindfulness 
stress buffering account for self-reported physical health and 
documented discrepancies between perceived and objective 
markers of health (Whitehead & Bergeman, 2016), future 
research testing the mediating role of stress using objec-
tive outcome variables, such as autonomic nervous system 
(ANS) regulation and/or stress hormones, is needed.

In addition, although perceived stress appears to be an 
important mediator of the relationship between mindfulness 
and physical symptoms of stress, other mediators remain of 
interest. Ballantyne et al. (2021) suggest positive affect may 
be another mediator of this relationship, given the asso-
ciation between high trait mindfulness and positive affect 
(Keng et al., 2011) and between positive affect and physical 
health (Pressman & Cohen, 2005). Other potential media-
tors may include more consistent health behaviors (Sala 
et al., 2020), improved emotion regulation (Chambers et al., 
2009), and desensitization to unpleasant physical sensations 
(Shapiro et al., 2006).

Finally, we may obtain stronger evidence for the mediat-
ing role of stress by operationalizing stress objectively, for 
example, by measuring physiological reactivity and recovery 
from an emotional stressor. Indeed, there is preliminary evi-
dence high trait mindfulness may be associated with more 
efficient cardiovascular recovery from emotional stress, as 
measured by high-frequency HRV (Fogarty et al., 2015). 
Because exaggerated and diminished physiological stress 
reactivity, as well as prolonged recovery, are linked to a vari-
ety of poor health outcomes (Lovallo, 2005), future research 
may therefore test physiological reactivity and recovery from 
stress as potential mediators of the relationship between 
mindfulness and physical health. Operationalizing stress 
objectively may also be important for clarifying the unique 
role of non-judging within the mindfulness stress buffering 
account. Experimental research suggests acceptance train-
ing, the parallel skill for the non-judging facet of mindful-
ness, drives improvements in cortisol and systolic blood 

pressure reactivity to a laboratory stressor (Lindsay et al., 
2018). It may be helpful, therefore, to directly test whether 
improved stress reactivity and recovery mediate the relation-
ship between non-judging and physical health.

Limitations and Future Research

There are several limitations to the present study. Because 
this research was conducted using cross-sectional survey 
data, causality cannot be inferred without longitudinal or 
intervention research. Similarly, because all measures in this 
study were subjective self-report scales, objective measures 
of mindfulness, stress, and health are needed to test the 
mindfulness stress buffering hypothesis in future studies. In 
addition, although we tested a theoretically informed media-
tion model, the relationship between trait mindfulness and 
perceived stress is likely bidirectional. Specifically, high 
mindfulness may decrease stress, and low stress may also 
increase mindfulness (Zimmaro et al., 2016). As such, both 
variables may influence each other in a bidirectional feed-
back process to ultimately impact physical health.

This study also had several methodological strengths. 
We used reliable, validated psychometric scales, con-
trolled for confounds thought to impact trait mindfulness 
and physical health, investigated multiple facets of mind-
fulness, and analyzed a large, demographically diverse 
sample. In addition, this study makes an important meth-
odological advance by using a more parsimonious analytic 
strategy than previous studies in which all facets of mind-
fulness and covariates are accounted for simultaneously 
in a single model, which identifies the unique predictive 
value and relative importance of different trait mindful-
ness facets. Our confirmatory data analysis approach also 
used an independent dataset to replicate the findings of 
two other research teams, thereby providing robust sup-
port for the presumptive explanatory model. Finally, this 
study helps advance the field by testing underlying mecha-
nisms, namely stress-buffering, that connect specific facets 
of mindfulness to specific outcomes, like stress-related 
physical symptoms (Creswell et al., 2019) .

In summary, this study supported the hypothesis that all 
facets of trait mindfulness, except observing, are related to 
fewer physical symptoms of stress in college students via 
lower perceived stress. Our results replicate prior analyses of 
mindfulness, stress, and physical health in college students, 
further support the mindfulness stress buffering account, 
and emphasize the stress-buffering effect of non-judging. 
Future research is needed to test decreased stress as a causal 
mechanism driving the beneficial effect of mindfulness train-
ing on physical symptoms of stress in college students and 
to investigate whether this relationship holds for objective 
measures of stress and health.

1928 Mindfulness (2022) 13:1923–1930



1 3

Acknowledgements For assistance with online data collection, survey 
management, and quality assurance, we thank undergraduate research 
assistants Emily Barbera, Tyler Henderson, Mikela Janal, Victoria 
Kloster, and Jared Richards.

Author Contribution EEM: assisted with data analyses and wrote the 
paper; GRC: analyzed the data and wrote part of the introduction and 
results; KSC: wrote part of the introduction and collaborated in the 
editing of the final manuscript; JMG: designed and executed the study, 
analyzed the data, and collaborated in the writing and editing of the 
final manuscript.

Data Availability The data that support the findings of this study are 
publicly available from Rowan Digital Works: https:// rdw. rowan. edu/ 
datas ets/2/.

Code Availability The syntax used to support the analyses in this study 
is available from the corresponding author, JMG, upon reasonable 
request.

Declarations 

Ethics Approval This study was performed in line with the principles of 
the Declaration of Helsinki. Approval was granted by the Institutional 
Review Board (IRB) of Rowan University.

Consent to Participate Informed consent was obtained from all indi-
vidual participants included in the study.

Consent for Publication The authors affirm that the human research 
participants provided informed consent for the publication of their de-
identified survey data.

Conflict of Interest The authors declare no competing interests.
Informed Consent Statement.
Informed consent was obtained from all individual participants includ-
ed in the study. The authors affirm that human research participants 
provided informed consent for the publication of their de-identified 
survey data.

References

American College Health Association. (2021). American College 
Health Association-National College Health Assessment III: 
Undergraduate student reference group data report Fall 2020. 
American College Health Association.

Allen, S. F., Wetherell, M. A., & Smith, M. A. (2017). The Cohen-
Hoberman inventory of physical symptoms: Factor structure, and 
preliminary tests of reliability and validity in the general popula-
tion. Psychology & Health, 32(5), 567–587. https:// doi. org/ 10. 
1080/ 08870 446. 2017. 12902 37

Baer, R. A., Smith, G. T., Hopkins, J., Krietemeyer, J., & Toney, L. 
(2006). Using self-report assessment methods to explore facets of 
mindfulness. Assessment, 13(1), 27–45. https:// doi. org/ 10. 1177/ 
10731 91105 283504

Ballantyne, C., Hunter, P. V., Potter, G. K., & Myge, I. (2021). Mindful-
ness and perceptions of physical health: The mediating role of per-
ceived stress. Canadian Journal of Behavioural Science / Revue 
Canadienne Des Sciences Du Comportement, 53(3), 321–327. 
https:// doi. org/ 10. 1037/ cbs00 00255

Bergin, A. J., & Pakenham, K. I. (2016). The stress-buffering role 
of mindfulness in the relationship between perceived stress and 

psychological adjustment. Mindfulness, 7(4), 928–939. https:// 
doi. org/ 10. 1007/ s12671- 016- 0532-x

Broman, C. L. (2005). Stress, race and substance use in college. 
College Student Journal, 39(2), 340–353. https:// link. gale. 
com/ apps/ doc/ A1336 06104/ AONE?u= rowan & sid= bookm ark- 
AONE& xid= b703d 96e

Brown, K. W., & Ryan, R. M. (2003). The benefits of being present: 
Mindfulness and its role in psychological well-being. Journal 
of Personality and Social Psychology, 84(4), 822–848. https:// 
doi. org/ 10. 1037/ 0022- 3514. 84.4. 822

Calaguas, G. M. (2011). College academic stress: Differences along 
gender lines. Journal of Social and Development Sciences, 1(5), 
194–201. https:// doi. org/ 10. 22610/ jsds. v1i5. 644

Cash, M., & Whittingham, K. (2010). What facets of mindfulness 
contribute to psychological well-being and depressive, anxious, 
and stress-related symptomatology? Mindfulness, 1(3), 177–
182. https:// doi. org/ 10. 1007/ s12671- 010- 0023-4

Chambers, R., Gullone, E., & Allen, N. B. (2009). Mindful emotion 
regulation: An integrative review. Clinical Psychology Review, 
29(6), 560–572. https:// doi. org/ 10. 1016/j. cpr. 2009. 06. 005

Chin, B., Lindsay, E. K., Greco, C. M., Brown, K. W., Smyth, J. 
M., Wright, A. G. C., & Creswell, J. D. (2019). Psychologi-
cal mechanisms driving stress resilience in mindfulness train-
ing: A randomized controlled trial. Health Psychology, 38(8), 
759–768. https:// doi. org/ 10. 1037/ hea00 00763

Chiodelli, R., de Mello, L. T. N., de Jesus, S. N., Beneton, E. R., 
Russel, T., & Andretta, I. (2022). Mindfulness-based interven-
tions in undergraduate students: A systematic review. Journal 
of American College Health, 70(3), 791–800. https:// doi. org/ 10. 
1080/ 07448 481. 2020. 17671 09

Chmura Kraemer, H., Kiernan, M., Essex, M., & Kupfer, D. J. (2008). 
How and why criteria defining moderators and mediators differ 
between the Baron & Kenny and MacArthur approaches. Health 
Psychology, 27(2, Suppl), S101–S108. https:// doi. org/ 10. 1037/ 
0278- 6133. 27. 2(Suppl.). S101

Cohen, J. (1988). Statistical power analysis for the behavioral sci-
ences (2nd ed.). Erlbaum.

Cohen, S., & Janicki-Deverts, D. (2012). Who’s stressed? Distributions of 
psychological stress in the United States in probability samples from 
1983, 2006, and 2009. Journal of Applied Social Psychology, 42(6), 
1320–1334. https:// doi. org/ 10. 1111/j. 1559- 1816. 2012. 00900.x

Creswell, J. D., Lindsay, E. K., Villalba, D. K., & Chin, B. (2019). 
Mindfulness training and physical health: Mechanisms and out-
comes. Psychosomatic Medicine, 81(3), 224–232. https:// doi. 
org/ 10. 1097/ PSY. 00000 00000 000675

Creswell, J. D., & Lindsay, E. K. (2014). How does mindfulness 
training affect health? A mindfulness stress buffering account. 
Current Directions in Psychological Science, 23(6), 401–407. 
https:// doi. org/ 10. 1177/ 09637 21414 547415

Dawson, A. F., Brown, W. W., Anderson, J., Datta, B., Donald, J. 
N., Hong, K., Allan, S., Mole, T. B., Jones, P. B., & Galante, 
J. (2020). Mindfulness-based interventions for university stu-
dents: A systematic review and meta-analysis of randomized 
controlled trials. Applied Psychology: Health and Well-Being, 
12(2), 384–410. https:// doi. org/ 10. 1111/ aphw. 12188

Donald, J. N., Atkins, P. W. B., Parker, P. D., Christie, A. M., & Ryan, 
R. M. (2016). Daily stress and the benefits of mindfulness: Exam-
ining the daily and longitudinal relations between present-moment 
awareness and stress responses. Journal of Research in Personal-
ity, 65, 30–37. https:// doi. org/ 10. 1016/j. jrp. 2016. 09. 002

Elflein J. (2021). Percentage of college students in the U.S. who had 
ever been diagnosed with select conditions, as of fall 2020. Statis-
tica. https:// www. stati sta. com/ stati stics/ 11264 83/ us- colle ge- stude 
nt- condi tions/

Fife, D., & Rodgers, J. L. (2022). Understanding the exploratory/
confirmatory data analysis continuum: Moving beyond the 

1929Mindfulness (2022) 13:1923–1930

https://rdw.rowan.edu/datasets/2/
https://rdw.rowan.edu/datasets/2/
https://doi.org/10.1080/08870446.2017.1290237
https://doi.org/10.1080/08870446.2017.1290237
https://doi.org/10.1177/1073191105283504
https://doi.org/10.1177/1073191105283504
https://doi.org/10.1037/cbs0000255
https://doi.org/10.1007/s12671-016-0532-x
https://doi.org/10.1007/s12671-016-0532-x
https://link.gale.com/apps/doc/A133606104/AONE?u=rowan&sid=bookmark-AONE&xid=b703d96e
https://link.gale.com/apps/doc/A133606104/AONE?u=rowan&sid=bookmark-AONE&xid=b703d96e
https://link.gale.com/apps/doc/A133606104/AONE?u=rowan&sid=bookmark-AONE&xid=b703d96e
https://doi.org/10.1037/0022-3514.84.4.822
https://doi.org/10.1037/0022-3514.84.4.822
https://doi.org/10.22610/jsds.v1i5.644
https://doi.org/10.1007/s12671-010-0023-4
https://doi.org/10.1016/j.cpr.2009.06.005
https://doi.org/10.1037/hea0000763
https://doi.org/10.1080/07448481.2020.1767109
https://doi.org/10.1080/07448481.2020.1767109
https://doi.org/10.1037/0278-6133.27.2(Suppl.).S101
https://doi.org/10.1037/0278-6133.27.2(Suppl.).S101
https://doi.org/10.1111/j.1559-1816.2012.00900.x
https://doi.org/10.1097/PSY.0000000000000675
https://doi.org/10.1097/PSY.0000000000000675
https://doi.org/10.1177/0963721414547415
https://doi.org/10.1111/aphw.12188
https://doi.org/10.1016/j.jrp.2016.09.002
https://www.statista.com/statistics/1126483/us-college-student-conditions/
https://www.statista.com/statistics/1126483/us-college-student-conditions/


1 3

“replication crisis.” American Psychologist, 77(3), 453–466. 
https:// doi. org/ 10. 1037/ amp00 00886

Fife, D. (2020). The eight steps of data analysis: A graphical frame-
work to promote sound statistical analysis. Perspectives on Psy-
chological Science, 15(4), 1054–1075. https:// doi. org/ 10. 1177/ 
17456 91620 917333

Fogarty, F. A., Lu, L. M., Sollers, J. J., Krivoschekov, S. G., Booth, R. 
J., & Consedine, N. S. (2015). Why it pays to be mindful: Trait 
mindfulness predicts physiological recovery from emotional stress 
and greater differentiation among negative emotions. Mindfulness, 
6(2), 175–185. https:// doi. org/ 10. 1007/ s12671- 013- 0242-6

Greeson, J. M., Juberg, M. K., Maytan, M., James, K., & Rogers, H. 
(2014). A randomized controlled trial of Koru: A mindfulness 
program for college students and other emerging adults. Journal 
of American College Health, 62(4), 222–233. https:// doi. org/ 10. 
1080/ 07448 481. 2014. 887571

Gu, J., Strauss, C., Crane, C., Barnhofer, T., Karl, A., Cavanagh, K., & 
Kuyken, W. (2016). Examining the factor structure of the 39-item 
and 15-item versions of the Five Facet Mindfulness Questionnaire 
before and after mindfulness-based cognitive therapy for people 
with recurrent depression. Psychological Assessment, 28(7), 
791–802. https:// doi. org/ 10. 1037/ pas00 00263

Hall, N. C., Chipperfield, J. G., Perry, R. P., Ruthig, J. C., & Goetz, 
T. (2006). Primary and secondary control in academic develop-
ment: Gender-specific implications for stress and health in college 
students. Anxiety, Stress, & Coping, 19(2), 189–210. https:// doi. 
org/ 10. 1080/ 10615 80060 05811 68

Ihm, L., Zhang, H., van Vijfeijken, A., & Waugh, M. G. (2021). Impacts 
of the Covid-19 pandemic on the health of university students. 
The International Journal of Health Planning and Management, 
36(3), 618–627. https:// doi. org/ 10. 1002/ hpm. 3145

Kabat-Zinn, J. (1990). Full catastrophe living: Using the wisdom of 
your body and mind to face stress, pain and illness. Delacorte.

Keng, S.-L., Smoski, M. J., & Robins, C. J. (2011). Effects of mind-
fulness on psychological health: A review of empirical studies. 
Clinical Psychology Review, 31(6), 1041–1056. https:// doi. org/ 
10. 1016/j. cpr. 2011. 04. 006

Kline, R. B. (2004). Principles and practice of structural equation 
modeling (2nd ed.). Guilford.

Lindsay, E. K., & Creswell, J. D. (2017). Mechanisms of mindfulness 
training: Monitor and Acceptance Theory (MAT). Clinical Psychol-
ogy Review, 51, 48–59. https:// doi. org/ 10. 1016/j. cpr. 2016. 10. 011

Lindsay, E. K., Young, S., Smyth, J. M., Brown, K. W., & Creswell, 
J. D. (2018). Acceptance lowers stress reactivity: Dismantling 
mindfulness training in a randomized controlled trial. Psycho-
neuroendocrinology, 87, 63–73. https:// doi. org/ 10. 1016/j. psyne 
uen. 2017. 09. 015

Lovallo, W. R. (2005). Stress and health: Biological and psychological 
interactions. Sage Publications, Inc.

Murphy, M. J., Mermelstein, L. C., Edwards, K. M., & Gidycz, C. 
A. (2012). The benefits of dispositional mindfulness in physical 

health: A longitudinal study of female college students. Journal 
of American College Health, 60(5), 341–348. https:// doi. org/ 10. 
1080/ 07448 481. 2011. 629260

Prazak, M., Critelli, J., Martin, L., Miranda, V., Purdum, M., & Powers, 
C. (2012). Mindfulness and its role in physical and psychological 
health. Applied Psychology Health and Well-Being, 4(1), 91–105. 
https:// doi. org/ 10. 1111/j. 1758- 0854. 2011. 01063.x

Pressman, S. D., & Cohen, S. (2005). Does positive affect influence 
health? Psychological Bulletin, 131(6), 925–971. https:// doi. org/ 
10. 1037/ 0033- 2909. 131.6. 925

Roberts, K. C., & Danoff-Burg, S. (2010). Mindfulness and health 
behaviors: Is paying attention good for you? Journal of American 
College Health, 59(3), 165–173. https:// doi. org/ 10. 1080/ 07448 
481. 2010. 484452

Sala, M., Rochefort, C., Lui, P. P., & Baldwin, A. S. (2020). Trait 
mindfulness and health behaviours: A meta-analysis. Health Psy-
chology Review, 14(3), 345–393. https:// doi. org/ 10. 1080/ 17437 
199. 2019. 16502 90

Schneiderman, N., Ironson, G., & Siegel, S. D. (2005). Stress and 
health: Psychological, behavioral, and biological determinants. 
Annual Review of Clinical Psychology, 1, 607–628. https:// doi. 
org/ 10. 1146/ annur ev. clinp sy.1. 102803. 144141

Shapiro, S. L., Carlson, L. E., Astin, J. A., & Freedman, B. (2006). 
Mechanisms of mindfulness. Journal of Clinical Psychology, 
62(3), 373–386. https:// doi. org/ 10. 1002/ jclp. 20237

Tomfohr, L. M., Pung, M. A., Mills, P. J., & Edwards, K. (2015). Trait 
mindfulness is associated with blood pressure and interleukin-6: 
Exploring interactions among subscales of the Five Facet Mind-
fulness Questionnaire to better understand relationships between 
mindfulness and health. Journal of Behavioral Medicine, 38(1), 
28–38. https:// doi. org/ 10. 1007/ s10865- 014- 9575-4

Van Dam, N. T., van Vugt, M. K., Vago, D. R., Schmalzl, L., Saron, C. 
D., Olendzki, A., Meissner, T., Lazar, S. W., Kerr, C. E., Gorchov, 
J., Fox, K. C. R., Field, B. A., Britton, W. B., Brefczynski-Lewis, 
J. A., & Meyer, D. E. (2018). Mind the hype: A critical evaluation 
and prescriptive agenda for research on mindfulness and medita-
tion. Perspectives on Psychological Science, 13(1), 36–61. https:// 
doi. org/ 10. 1177/ 17456 91617 709589

Whitehead, B. R., & Bergeman, C. S. (2016). Affective health bias in 
older adults: Considering positive and negative affect in a general 
health context. Social Science & Medicine, 165, 28–35. https:// 
doi. org/ 10. 1016/j. socsc imed. 2016. 07. 021

Zimmaro, L. A., Salmon, P., Naidu, H., Rowe, J., Phillips, K., Rebholz, 
W. N., Giese-Davis, J., Cash, E., Dreeben, S. J., Bayley-Veloso, R., 
Jablonski, M. E., Hicks, A., Siwik, C., & Sephton, S. E. (2016). 
Association of dispositional mindfulness with stress, cortisol, and 
well-being among university undergraduate students. Mindfulness, 
7(4), 874–885. https:// doi. org/ 10. 1007/ s12671- 016- 0526-8

Publisher's Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

1930 Mindfulness (2022) 13:1923–1930

https://doi.org/10.1037/amp0000886
https://doi.org/10.1177/1745691620917333
https://doi.org/10.1177/1745691620917333
https://doi.org/10.1007/s12671-013-0242-6
https://doi.org/10.1080/07448481.2014.887571
https://doi.org/10.1080/07448481.2014.887571
https://doi.org/10.1037/pas0000263
https://doi.org/10.1080/10615800600581168
https://doi.org/10.1080/10615800600581168
https://doi.org/10.1002/hpm.3145
https://doi.org/10.1016/j.cpr.2011.04.006
https://doi.org/10.1016/j.cpr.2011.04.006
https://doi.org/10.1016/j.cpr.2016.10.011
https://doi.org/10.1016/j.psyneuen.2017.09.015
https://doi.org/10.1016/j.psyneuen.2017.09.015
https://doi.org/10.1080/07448481.2011.629260
https://doi.org/10.1080/07448481.2011.629260
https://doi.org/10.1111/j.1758-0854.2011.01063.x
https://doi.org/10.1037/0033-2909.131.6.925
https://doi.org/10.1037/0033-2909.131.6.925
https://doi.org/10.1080/07448481.2010.484452
https://doi.org/10.1080/07448481.2010.484452
https://doi.org/10.1080/17437199.2019.1650290
https://doi.org/10.1080/17437199.2019.1650290
https://doi.org/10.1146/annurev.clinpsy.1.102803.144141
https://doi.org/10.1146/annurev.clinpsy.1.102803.144141
https://doi.org/10.1002/jclp.20237
https://doi.org/10.1007/s10865-014-9575-4
https://doi.org/10.1177/1745691617709589
https://doi.org/10.1177/1745691617709589
https://doi.org/10.1016/j.socscimed.2016.07.021
https://doi.org/10.1016/j.socscimed.2016.07.021
https://doi.org/10.1007/s12671-016-0526-8

	Perceived Stress Mediates the Relationship Between Trait Mindfulness and Physical Symptoms of Stress: a Replication Study Using Structural Equation Modeling
	Abstract
	Objectives 
	Methods 
	Results 
	Conclusions 

	Methods
	Participants
	Procedure
	Measures
	Data Analyses

	Results
	Correlations
	The Mediating Effect of Perceived Stress

	Discussion
	Limitations and Future Research

	Acknowledgements 
	References


