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Abstract

Background: Most of theevidence has focused on examining the influence of moderate-to-vigorous intensity
physical activity on mental health, but he role of light intensity physical activity (LIPA) is less understood. The purpose
of this systematic review was to assess the relationship between time spent in LIPA and mental ill health across the
lifespan.

Methods: Data were obtained from online databases (Medline, Embase, Scopus, Psychinfo and CINAHL). The search
and collection of eligible studies was conducted up to May 28, 2020. Observational studies conducted in the general
population and reporting on the association between LIPA (1.6-2.9 metabolic equivalents; either self-reported or
device-based measured) and mental ill health were included.

Results: Twenty-two studies were included in the review (16 cross-sectional and 6 longitudinal). In older adults

(=65 years) and adults (18-64 years), the evidence examining the relationship between LIPA and depressive symp-
toms is mixed. Data on anxiety, psychological distress and overall mental health are scarce, and results are inconclu-
sive. There is no evidence suggesting favorable associations between LIPA and anxiety in college students. Finally, very
limited data was found in adolescents (11-17 years) (n =2 studies) and children (6-10 years) (n =2 studies), but the
evidence suggests that LIPA does not influence mental health outcomes in these age groups.

Conclusions: This review provided mostly cross-sectional evidence indicating that LIPA may not be associated with
mental health outcomes across age groups. Future research efforts employing prospective research designs are war-
ranted to better understand the role of LIPA on mental ill health across age groups.

Keywords: Mental, Depression, Physical activity, Prevention, Public health

modifiable risk factors and devising prevention strategies
are crucial to reduce the burden of mental disorders. The
recent World Health Organization (WHO) [2] guide-
lines on physical activity and the 2018 physical activity
guidelines for Americans [3] acknowledge the benefits
of engaging in regular physical activity for mental health

Background

The burden of mental illness accounts for 32.4% of years
lived with disability (YLDs) and 13.0% of lost disability-
adjusted life-years (DALYs) globally [1]. Identifying
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(i.e., reduced symptoms of depression and anxiety). For
such benefits, both sets of guidelines recommend that
adults should regularly engage in at least 150-300 min
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of moderate-intensity aerobic physical activity; or at least
75-150 min of vigorous intensity aerobic physical activ-
ity (or an equivalent combination), and perform 2 days or
more of muscle strengthening activities at least at mod-
erate intensity [2, 3]. The majority of the evidence that
has informed public health guidelines is derived from
studies focused on moderate-to-vigorous physical activ-
ity (MVPA), and the extent to which light intensity physi-
cal activity (LIPA) contributes to mental health is less
understood.

LIPA is an overlooked component of the physical activ-
ity continuum that refers to those activities that require
an energy expenditure of 1.6—-2.9 metabolic equivalents
(MET) and usually include shuffling, indoor walking,
household chores, occupational tasks, or incidental daily
living movement [4]. Recently, the WHO Guidelines
Development Group identified several research gaps in
the existing literature including the need to conduct high
quality research to examine the health benefits of LIPA
across the lifespan [5]. As highlighted in current public
health recommendations, “some physical activity is bet-
ter than none” [2], and LIPA offers a great potential for
increasing physical activity and overall energy expendi-
ture [6]. Compared to MVPA which is mostly done dur-
ing leisure-time, LIPA is inherently a larger component of
waking times [7], and it may be the most acceptable form
of physical activity since it mainly comprises unstruc-
tured movement that can easily be incorporated into
everyday life. Engaging in LIPA may be a more enjoyable/
pleasant way of staying active, while inactive people may
be more likely to make long-term commitments to this
type of physical activity. Additionally, increasing time
spent in LIPA may also entail fewer potential barriers
compared to higher physical activity intensities or more
structured forms of exercise, which is likely to require
more time, energy, skills, costs, facilities, and incur the
risk of injury. Furthermore, several mental health con-
ditions such as depression involve motivational/voli-
tional deficits [8], and lack of motivation is a consistent
predictor of moderate-to-vigorous intensity exercise [9].
Thus, given that LIPA may require less motivation as it is
mostly accumulated though incidental daily living, it may
be a key target to enhance behavior activation.

Several biological mechanisms have been proposed on
how physical activity may reduce risk for mental health
problems, and these include regulations in the hypo-
thalamic—pituitary—adrenal axis, reduction in oxidative
stress, anti-inflammatory activity, modulation of neuro-
transmitter release, regulations in the endogenous opioid
system, stimulation of neurogenic processes, and changes
in cortical activity and brain morphology [10-13]. It
is currently unknown whether these mechanisms are
driven solely by activity intensity or whether they could
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also be triggered by activity duration. Physical activity
duration has been suggested to be a key factor for met-
abolic response [14, 15], and speculatively, it is possible
that LIPA may be beneficial for mental health outcomes
through the activation of duration-specific pathways.
In addition, the relationship between physical activity
and mental health is complex, and although very little is
known specifically for LIPA, it may also benefit mental
health indicators though a wide range of other psychoso-
cial and behavioral pathways [16, 17].

To date, some systematic reviews have summarized the
influence of LIPA on physical health outcomes such as
cardiometabolic health and mortality [18—20], but to our
knowledge, no comprehensive overview of the potential
influence of LIPA on mental health has been published. A
previous systematic review assessed associations of LIPA
and health (including some mental health outcomes)
[20]. However, due to the very narrow eligibility criteria
(device-based measures of LIPA and confounding adjust-
ment for MVPA), only one study with mental health indi-
cators was included. A previous scoping review provided
insightful evidence for the benefits of walking on men-
tal health [21] but walking typically includes time that
can also be characterized as moderate or even vigorous
intensity physical activity [22, 23]. Considering the lim-
ited scope of the above reviews, synthesis of the evidence
on LIPA and many aspects of mental health remains an
important research gap.

Thus, the aim of our work was to systematically review
and synthesize the observational evidence on the associa-
tions between LIPA and mental ill health in the general
population. Mental ill health or negative indicators of
mental health referred to the deleterious facets such as
health problems and psychopathology [24]. To do that,
we employed a life course approach integrating the litera-
ture across ages to determine whether these associations
are more consistent at certain points of the lifespan. This
approach takes into consideration differing levels and
patterns of physical activity across age groups [25], and
acknowledges the complex interplay of social and biolog-
ical factors in the development of mental illness through-
out the life-course [26].

Methods
The current systematic review was conducted following
the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) guidelines to ensure com-
prehensive and transparent reporting (Additional file 1)
[27] and was prospectively registered in PROSPERO
database (ID CRD42020192834).

Systematic searches were performed in five elec-
tronic databases (Medline via PubMed, Embase, SCO-
PUS, Psychlnfo, and CINHAL) from inception to May
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28, 2020. The following search strategy was used: (light
physical activity OR light-intensity physical activity OR
low-intensity exercise OR lipa OR Lpa OR neat OR light
exercise OR “non exercise activity thermogenesis” OR
walking [MeSH] OR incidental physical activity OR inci-
dental activity OR “lifestyle activity” OR “lifestyle physi-
cal activity”) AND (mental health [MeSH] OR depression
OR anxiety OR negative affect OR psychological stress)
AND humans. Additional manual searches were con-
ducted using reference lists from recovered articles and
relevant systematic reviews.

Eligibility criteria

Observational studies (cross-sectional and longitudi-
nal) published in English or Spanish were eligible for
inclusion. Inclusion criteria were restricted to studies
on the general population (healthy population without
specific comorbidities, mental conditions or diseases).
Studies measuring regular LIPA (either via self-report
or through device-based measurements), defined as any
physical activity of 1.6-2.9 MET were eligible. Studies
were included if they reported mental ill health outcomes
(depression, anxiety, psychological distress, perceived
stress, negative affect, emotional problems, overall men-
tal health) either as a primary or secondary outcome.
Studies that targeted clinical populations, studies that
examined the influence of acute single bouts of LIPA, and
studies that investigated LIPA acting as the outcome were
excluded. Articles assessing positive psychological out-
comes (e.g., well-being, life satisfaction, positive affect)
were excluded, as they were considered beyond the scope
of the present review.

Study selection

Two reviewers (MF-N, JB) completed the identification
of relevant records by title. After removal of duplicates,
titles and abstracts were screened. Subsequently, full
text articles were independently reviewed by MF-N and
JB, and were assessed for inclusion (Fig. 1). A final list of
included articles was developed though consensus, and a
third reviewer (BS) was available for mediation in case of
disagreement.

Data extraction

ER, RM, MF and MF-N conducted data extraction
with 80% checked for accuracy (MF-N). Extracted data
included study characteristics (author, year, country,
population characteristics), measurement tools of pre-
dictor and outcomes, and data describing the association
between LIPA and mental health (if there were adjust-
ments for confounders, only fully confounder-adjusted
estimates are reported). For articles that reported results
for several predictors and/or outcomes not exclusively
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related to LIPA and mental health, only data to address
the question of interest was extracted. If relevant data
were not included in the article, the corresponding author
was contacted and asked to supply the data. If no answer
was received after 1 month, a reminder was sent. If no
answer was received after additional 2 weeks or if authors
were unable to provide the requested data, the paper was
included, and data is indicated as not reported. While
the original aim was to provide a quantitative evidence
synthesis through a formal meta-analysis, the structure
of eligible literature did not permit this due to high het-
erogeneity in measures of LIPA and outcomes, and thus a
narrative synthesis was conducted instead. The summary
and discussion of the findings were conducted according
to age groups (older adults, adults, young adults, adoles-
cents, and children).

Assessment of risk of bias

Study quality was reported using the Standard Qual-
ity Assessment Criteria for Evaluating Primary Research
Papers from a Variety of Fields QUALSYST tool [28]. The
Qualsyst score is based on 14 criteria such as question/
objective sufficiently described, appropriate study design
and research question, definition of outcomes and expo-
sures, appropriateness of sample size, reporting of bias
and confounding, and sufficient reporting of results and
limitations. Criteria can be answered as ‘yes’ (2), ‘partial’
(1), ‘no’ (0), and ‘NA’ [28]. Included studies were indepen-
dently rated by pairs of reviewers (ER and RM; JB and
MF; BO and MF-N) and MF-N collated all information.
In case of disagreement, consensus was reached via dis-
cussion and a more conservative approach was applied.
A summary score was calculated for each paper by sum-
ming the total score obtained across relevant items and
dividing by the total possible score. Items not applicable
to a particular study were excluded from the calculation
of the summary score [28].

Results

Study selection and characteristics of included studies

The search strategy identified 3,277 potentially relevant
records from database searches. After applying inclusion
and exclusion criteria, 22 studies were included in the
review [29-50]. Main reasons for article exclusion were
wrong definition/operationalization of LIPA, assessment
of walking with no indicator of intensity (i.e., cadence),
and outcomes unrelated to the focus of the present study.
A flow diagram in Fig. 1 shows the study selection pro-
cess and the characteristics of included studies are pro-
vided in Table 1. Of all included articles, 13 examined the
association between PA intensities (including LIPA) with
mental health indicators as a main research question,
while in 8 studies, this was a secondary aim. Publication
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Records identified through Additional records identified
database searching through other sources
(n=3412) (n=15)

(n=3.277)

Records screened after duplicates removed

A 4

Titles assessed for inclusion (n=3,277)

!

Abstracts assessed for inclusion (n=324)

Records excluded

A 4

(n=109)

Full-text articles assessed
for eligibility
(n=215)

Full-text articles excluded

y

A 4

(n=193)

Studies included in
qualitative synthesis
(n=22)

A 4

Cross-sectional studies (n=16)

Longitudinal studies (n=6)

Fig. 1 Preferred Reporting for Systematic Reviews and Meta-Analysis (PRISMA) diagram

years of eligible articles ranged from 2009 to 2020. Of
22 included studies, 16 articles were cross-sectional
[29-44] and 6 were longitudinal [45-50]. Studies were
undertaken in a wide range of countries, with 3 studies
conducted in upper middle-income countries (Lebanon,
South Africa, China) and 19 in high-income countries or
territories (US, UK, Japan, Hong Kong, Belgium, Taiwan,
Ireland, Spain, Australia, Canada, Norway), [51] which
accounts for 86.4% of total included articles. Studies
reviewed were conducted in adults overall (18—64 years)
[33, 34, 37-39, 48], older adults (> 65 years) [29-31, 45,

46], primary school children (6-10 years) [44, 50], ado-
lescents (11-17 years) [43, 49], families (adolescents and
adults) [42], and particular subgroups such as college
students [40, 41], women from the university community
(students and staff) [35], healthy pregnant women [36],
and specific ethnic groups within a nation [32, 47]. There
was substantial heterogeneity in the method of assess-
ment of LIPA. Device-based measures were the most
common tool to assess LIPA (#=16), while some studies
used self-reported assessments (#=5) and 1 used both
approaches. For device-based measures, accelerometry
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was used in 14 studies, step watch activity monitor in 1
study, the Actiheart in 1 study, and 1 study employed the
activPAL. The most commonly used method to opera-
tionalize LIPA was counts per minute. Self-reported tools
included the International Physical Activity Question-
naire (n=2), the Pregnancy Physical Activity Question-
naire (n=1), the Yale Physical Activity Survey (n=1) and
unvalidated questionnaires of physical activity. There was
substantial heterogeneity in the method of assessment of
the outcomes. Depression was measured with either the
Patient Health Questionnaire (2 studies), the Geriatric
Depression Scale (3 studies), the Center for Epidemio-
logical Studies Depression Scale (4 studies), the Symptom
CheckList-90 (1 study), the Zung Self-Rating Depression
Scale (1 study), the Patient-Reported Outcomes Meas-
urement Information System (1 study), or the Child
Depression Inventory (1 study), while 1 study employed
both the Computerized Clinical Interview Schedule-
Revised and the Short Moods and Feelings Question-
naire at follow up. For anxiety, the State-Trait Anxiety
Inventory was used in 2 studies, and different measures
were used in all the rest of studies including the Symp-
tom CheckList-90, the Hospital Anxiety and Depression
Scale, and the Patient-Reported Outcomes Measurement
Information System. Psychological distress was assessed
with the General Health Questionnaire in 2 studies, and
the Hopkins symptom checklist in another study. Over-
all mental health was assessed with a single item question
on self-rated mental health; perceived stress via the Per-
ceived Stress Scale; negative affect through the Positive
and Negative Affect Scale; and emotional symptoms with
the Strengths and Difficulties Questionnaire.

In terms of confounder adjustment, 3 studies (cross-
sectional) only conducted univariable analysis when
assessing relationships between LIPA and mental health
indicators [35, 36, 41] and 6 studies (cross-sectional) only
included few basic demographic variables [30, 33, 37, 40,
42, 44]. The rest of included studies (n=13) adjusted for
a variety of confounders with age, gender, BMI, ethnicity,
education, income, marital status, and physical function-
ing being the most common control variables. Regard-
ing adjustments for other movement related variables,
5 studies adjusted for MVPA [38, 39, 43, 45, 48], 2 stud-
ies adjusted for both MVPA and sedentary time [31, 32],
and 1 study adjusted for vigorous activity, leisure walking,
standing, and sitting [47].

The mean quality score for articles reporting cross-sec-
tional data was 82.4%, with 31.3% of articles scoring below
75% (“relatively” conservative cut-off for acceptable arti-
cles [28]). Main reasons for lower scores were small sam-
ple size, robust measurement of outcome/exposures and
lack of justification for analytic methods. Articles report-
ing longitudinal designs had higher quality scores with a
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mean score of 93.2%. The detailed quality scoring for each
study can be found in the Additional file 2.

Cross-sectional and longitudinal studies across the lifespan
Of the 16 articles that reported cross-sectional findings,
11 reported associations between LIPA and depression
[29-36, 41, 42, 44], anxiety (5 studies) [33, 34, 40, 41,
44], psychological distress (2 studies) [37, 38], overall
mental health (1 study) [39], perceived stress, and nega-
tive affect (1 study each) [40, 43]. Sample sizes ranged
from n=40 to 11,116. Most articles (n=14, 87.5% of
total) were based on device-based measures of LIPA
(n=10 hip/waist acceleromtery; n=1 thigh; n=1 ankle;
n=1 wrist; n=1 Actiheart device). Longitudinal studies
(n=6) reported associations between LIPA and depres-
sion scores (4 studies) [45-47, 49], psychological distress
(1 study) [48], and emotional problems (1 study) [50].
Sample sizes ranged from n =274 to 10,325. Fifty percent
of the studies assessed LIPA via device-based measures
(waist/hip accelerometry) [45, 49, 50]. Follow-up assess-
ments ranged from 2 to 13 years. Generally, the reported
effect sizes for beneficial associations were small.

Older adults (> 65 years)

Beneficial associations between LIPA and depression
scores/depressive symptoms were found in 2/3 cross-
sectional studies [29, 30], 1/3 reported null associations
[31], and beneficial associations were identified in the only
study using isotemporal substitution models [31]. All stud-
ies used device-based measures of LIPA (placed at the hip/
waist, and ankle) [29-31]. Only 1 study adjusted for MVPA
[31]. For longitudinal designs, 1 large study (n=3,106) [46]
and 2 small studies [45, 47] assessed the association of LIPA
with subsequent depressive symptoms in older adults.
Significant associations were reported in 2/3 studies (one
of these studies adjusted other PA intensities). One study
assessed LIPA via waist accelerometry [45] and the others
via self-reported measures [46, 47]. No evidence was found
for other mental health indicators in older adults.

Adults (18-64 years)
For the association between LIPA and depression scores/
depressive symptoms, fairly consistent evidence (3/5
studies) was found. LIPA was unrelated to depressive
symptoms either in cross-sectional or isotemporal sub-
stitution models [32-34]. The two studies based on
unadjusted correlations (2/5) that found beneficial asso-
ciations were among young women from the university
community and in healthy pregnant women, and assessed
LIPA via hip accelerometry and via self-report [35, 36].
Two large cross-sectional studies in adults reported on
anxiety and showed divergent findings. No statistically
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significant associations were reported in 1 cross-sec-
tional study that used self-reported measures of LIPA
[33], while the wrist accelerometry based isotemporal
substitution study reported beneficial associations [34].
Three studies (2 cross-sectional and 1 longitudinal) exam-
ined relationships between LIPA and psychological dis-
tress [37, 38]. Cross-sectional studies used device-based
measures for assessing LIPA (Actiheart and waist accel-
erometry), and although the smaller study (#=203) found
no associations, [37] significant and beneficial associations
were reported by the larger (n=1,947), after adjusting for
common confounders and MVPA [38]. Furthermore, self-
reported LIPA did not show beneficial associations with
psychological distress at follow-up, according to a large
study (n=10,325) in adults after adjustment for MVPA [48].
One large study (n=28,150) that used hip accelerometry
investigated the link between LIPA and a measure of over-
all mental health and found significant beneficial asso-
ciations [39]. Nonetheless, the study also reported that a
LIPA dose ranging from 200 to 350 min was associated
with a low mental health level, regardless of MVPA dose.

Young adults (college students)

Two studies examined the association of LIPA and anxi-
ety, and null findings were observed in both, indepen-
dently of the tools used for LIPA assessment (thigh and
hip accelerometry) [40, 41].

We identified only 1 study focusing on associations
between LIPA and perceived stress in college students
[40]. The study reported divergent findings depending
on the PA measurement tool identifying beneficial asso-
ciations only for self-reported measures of LIPA [40]. No
adjustments for MVPA were included.

Adolescents (11-17 years)

In adolescents, we only identified 1 cross-sectional study
assessing the relationship between hip accelerometry-
based LIPA and depression, and this reported non statis-
tically significant associations [42]. However, adults were
also included in the sample. One large longitudinal study
(n=4,257) was identified for depression and reported
that increases in hip accelerometry-measured LIPA were
associated with a lower depression score at follow up
[49]. No adjustments for MVPA were conducted.

Finally, 1 study that assessed relationships between
waist accelerometry-based LIPA and negative affect
while taking into account of other PA intensities reported
no significant relationships [43].

Children (6-10 years)
We only found 1 cross-sectional study in children assess-
ing the relationships between hip accelerometry-based
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LIPA and depression and anxiety [44]. This study
reported null findings for LIPA but found that very LIPA
(100-470.1 counts/minute) was significantly correlated
with higher depressive symptoms and anxiety [44]. No
adjustments for other PA intensities were included in the
analysis.

One large longitudinal study assessed the relationship of
waist accelerometry-based LIPA and emotional problems,
and no statistically significant associations were reported
[50]. No adjustments for MVPA were conducted.

Discussion

To our knowledge, this is the first systematic review that
provides some initial insights on the relationship between
LIPA and mental health indicators. We identified a lim-
ited number of studies across age groups, and a high
level of heterogeneity in LIPA measurements and men-
tal ill health outcomes assessed. In addition, important
methodological weaknesses in the literature were found.
Findings on the relationship between LIPA and mental
ill health indicators were mixed across all age groups but
overall, there seems to be limited evidence suggesting
that LIPA benefits mental ill health indicators.

In an attempt to enlighten and disentangle the poten-
tial reasons underlying the inconsistent findings, we
compared cross-sectional and longitudinal results in the
studies that reported the same outcomes in the same
population (i.e., depressive symptoms in older adults;
psychological distress in adults). For depression/depres-
sive symptoms, high quality cross-sectional studies in
older adults found that LIPA was significantly associ-
ated with lower depressive symptoms [29, 31], and this
was consistent with most high quality longitudinal stud-
ies [45, 46]. However, caution is urged when interpreting
these results since these studies had small sample sizes
and most of them did not adjust for MVPA. Furthermore,
for psychological distress, the evidence derived from
cross-sectional and longitudinal studies is conflicting.
One high quality cross-sectional study found that LIPA
was associated with reduced psychological distress [38],
while another high quality longitudinal study showed
null relationships [48]. Both studies adjusted for MVPA
but this later study used a self-reported measure of LIPA
with no previous evidence of validity or reliability [48].
Improvements in research design and more longitudinal
research will allow for a more profound understanding
on the relationship between LIPA and mental ill indica-
tors across populations. Relatedly, an important meth-
odological weakness found in the current literature is
that some studies used correlational methodologies that
cannot provide any evidence on causation, or employed
small samples.
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Another potential explanation for inconsistencies in
findings may be related to the lack of appropriate con-
trol variables. For instance, only a few studies adjusted
the analysis for MVPA, which may have been a residual
confounder (older adults, n=4/6 studies; adults, n=4/9;
young adults, n=0/2; adolescents n=1/4; children
n=0/1). While we did not find a consistent direction of
findings when comparing between those studies that did
and did not adjust for MVPA, taking MVPA into account
is important because people may be engaged in both
behaviors throughout the day, and beneficial associations
between LIPA and mental health indicators may be con-
founded by MVPA. Similarly, some studies in older adults
adjusted the association between LIPA and depression
for other PA components and/or sedentary behavior
[31, 47]. While significant associations were found in the
studies that only adjusted for a few confounders (which
may also include MVPA) [29, 30, 45, 46], non-significant
associations were reported in those that included more
physical activity components or sedentary behavior.

Additionally, other factors such as the context/domain
in which LIPA occurs may be crucial to unravel associa-
tions with mental health. In this regard, previous evi-
dence indicates that some domains are more important
in promoting mental health and preventing mental illness
than others (such as leisure-time physical activity, trans-
portation, school sport) [52]. Furthermore, it might be
possible that, rather than the volume of LIPA, other psy-
chosocial and behavioral correlates and determinants of
physical activity is what really matters for mental health
(e.g., how LIPA was undertaken, its purpose, with whom,
natural environment, self-efficacy). Similarly, personal-
ity traits and genetics may be important, since they are
known to explain a significant portion of the variance in
mental health outcomes [53, 54]. Unfortunately, little is
known about how these factors may influence the rela-
tionship between LIPA and mental health as such factors
are rarely accounted for.

When focusing on studies that employed device versus
self-reported instruments for assessing LIPA, no consist-
ent associations were found. LIPA measurement pre-
sents some serious challenges that may be inherent to
this construct per se and limit the ability to make sound
interpretations from the evidence. Most included stud-
ies assessed LIPA via accelerometry, but there is limited
agreement regarding the optimal waist accelerometry
cut-off points for LIPA for the different age groups [55].
An undoubtedly more challenging issue is the use of self-
reported instruments (used in 5/22 included studies).
Their ability to capture LIPA in a valid and accurate man-
ner is very limited since recall challenges the ubiquitous
presence and sporadic nature of lower physical activity
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intensities [56]. Advances in device-based measurement
of LIPA would provide useful insights to better under-
stand its relationship with mental health. For instance,
it is possible that different LIPA ranges may offer graded
benefits across the whole physical activity continuum.
Finally, it seems that LIPA is not associated with men-
tal ill health indicators consistently across all age groups
and across all mental ill health indices included in the
current study. Given that the evidence on the relation-
ship between mental health and LIPA is in its incipient
stages, more high-quality studies are needed to deter-
mine whether LIPA is selectively associated with specific
mental ill health indicators and whether the magnitude of
the association is greater at some ages relative to others.

Strengths and limitations

The current study offers novel findings in proving a
first synthesis of the evidence regarding the association
between LIPA and mental health across the lifespan. The
main limitation of this review is the small amount of
evidence found and its heterogeneity. Moreover, publi-
cation bias, limiting the generalizability of our findings,
may be present, but this limitation is inherent in all sys-
tematic reviews. Due to the relative novelty of this line of
research, intervention studies were not included in the
present review, and thus, present findings limit the ability
to draw causal conclusions. Additionally, given that the
largest evidence base was cross-sectional, a bi-directional
association is also possible for LIPA and mental health.
Finally, a limitation of the current study is that we did not
include positive psychological outcomes. There is evi-
dence indicating that MVPA is associated with positive
psychological mental health outcomes [57], and the influ-
ence of LIPA on these indicators should also be examined
in future research endeavors.

Conclusions

This review provided evidence indicating that LIPA may
not be associated with mental ill health outcomes across
the lifespan. Due to its proven benefits on several mental
health indicators, regular engagement in MVPA should
be encouraged in the first instance. However, LIPA may
be a more compelling approach to foster a physically
active lifestyle in those population groups where MVPA
is less feasible such as older people or frail popula-
tions. Future research efforts employing more rigorous
methodologies and stronger research designs are war-
ranted to better understand the role of LIPA on mental
health across age groups. In addition, a transdisciplinary
approach accounting for several biopsychosocial factors
will help to better understand the complex relationship
between physical activity and mental health.
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