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Objective: This systematic review aims to identify the current evidence on the effect of physical activity
interventions on stress outcomes in health personnel.

Design: A systematic review with quality assessment.

Health personnel Method: PsycINFO, Medline and CINAHL databases were seafched in February 2918 using a combination
Occupational stress of synonyms qf the terms “health personnel”, “physical activity” and “occupational stress”. The search
Physical activity interventions was repeated in March 2019.

Yoga Results: N =18 experimental studies were included, representing three specified physical activity
intervention types (yoga, tai chi and qigong) and different non-specific worksite training programs. Nine
studies conducted a multi component intervention with a minor part being physical activity. A total ofn=9
studies investigated the effect of a single component physical activity intervention on stress (seven RCTs,
two pre-post intervention studies). Stress measurements used were heterogeneous and only five studies
specifically assessed occupational stress. None of the nine studies were considered to be of high quality. All
of the included studies scored lower than seven (out of a maximum quality score of 14) with risks of
performance and attrition bias. Results suggest a stress reducing effect of yoga and qigong interventions,
whereas general workplace physical activity programs and tai chi did not show significant effects.
Conclusions: The present review indicates that yoga and qigong might be an effective way of reducing stress
in health personnel and could be incorporated into health promotion in the healthcare sector.
Nevertheless, further research with appropriate planning and detailed descriptions of the conducted
interventions (duration, frequency and intensity) is needed to determine the effect of physical activity
interventions on occupational stress.
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What is already known about the topic? What this paper adds

e Occupational stress is exceptionally high in employees of the e No systematic review on the effect of physical activity
healthcare sector. interventions on health personnel has been published yet.

e Stress in health personnel is associated with many chronic o This paper identifies physical activity intervention studies aimed
diseases, health impairing behaviors as well as staff turnover and at reducing stress in employees of the healthcare sector.
medical errors. e Limited evidence is available on the effectiveness of physical

o Physical activity is being discussed on having a stress reducing or activity interventions in reducing health personnel’s stress.
regulating effect. Studies especially lack adequate descriptions of the type of

physical activity as well as duration and intensity of the
conducted interventions.
- e Yoga and qigong are potentially effective in reducing stress in
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1. Introduction

The workplace has received much attention in the past decades
as it is seen as a key determinant of various health outcomes
(Hofmann et al., 2017). Furthermore, public health has focused
attention on health issues related to work stress since chronic
stress has been shown to contribute to the etiology of many
diseases such as elevated blood-pressure, chronic colonic inflam-
mation and mental disorders (Bhatia and Tandon, 2005; Kivimaki
et al., 2013; Landsbergis et al., 2013; Stansfeld and Candy, 2006).

Comparing different professions, health personnel report
exceptionally high amounts of stress. Numerous organizational
and behavioral studies have assessed the specific stressors in
health personnel (Hasson and Arnetz, 2008; Jacobsen et al., 2014;
Muncer et al., 2001; Niibling et al., 2010; Sehlen et al., 2009;
Weinberg and Creed, 2000). For instance, McVicar conducted a
systematic review on workplace stress in nurses and found
workload, leadership style, professional conflict, emotional cost of
caring as well as lack of reward and shift working to be the main
sources of occupational stress (McVicar, 2003). Spooner-Lane
(2004) found an association between work stress and burnout in
Australian nurses with work-stressors being the main predictors of
emotional exhaustion. High stress levels and burnout in nurses
lead to absenteeism and nursing turnover resulting in staff
shortages and further work intensification (Bridger et al., 2013).
Physicians report high quantitative demands (the amount and pace
of work), perceived increasing responsibility towards patients, role
uncertainty, personal costs, their relationship with colleagues and
staff, and medical bureaucracy as main sources for occupational
stress (Bernburg et al., 2016; Pedrazza et al., 2016). Radical changes
associated with the need of being profitable and meeting
upcoming demands of demographic changes as well as digitaliza-
tion are increasing further pressure on the healthcare sector and
induce additional burden on its staff (Abramovitz and Zelnick,
2010; Farquharson et al., 2013; Maresso et al., 2015). The rising
health expectancy leads to the prediction that 11.6% of the total
global population will be over 65 years old in 2022, which will
result in an global increase in health care demands (Deloitte, 2018).
Furthermore, the downsizing of hospital services, an emphasis on
outpatient treatment and staff shortages are structural sources of
high demands and act as additional chronic psychosocial risk
factors on the remaining employees (Aiken et al., 2002).

Health personnel are therefore exceptionally prone to the
effects of stress. Staff providing health services is susceptible to
dissatisfaction, burnout, compassion fatigue, diminished quality of
life, substance abuse, and even suicide (Michie and Williams,
2003; Sallon et al., 2017). Rieger et al. (2014) examined the effect of
intraoperative stress on the cardiovascular system in surgeons and
concluded that some of their study participants were at a
significantly higher risk for cardiovascular events. Furthermore,
stress is associated with health-impairing behaviors such as higher
fast food consumption, infrequent exercise, higher alcohol
consumption and more frequent painkiller use (Alexandrova-
Karamanova et al., 2016). For health personnel, an adequate
reaction to high stress levels is especially important in regard of
their own health and well-being but also as a potential factor
leading to medical errors and inadequate patient care (Poghosyan
et al., 2010). For instance, research shows that nurse burnout is
associated with patient infections, patient and family complaints,
patient falls, medication errors and lower patient safety (Hall et al.,
2016; van Bogaert et al., 2014 ). Consequently, the need for effective
interventions to reduce stress of health personnel is urgent.

The high psychosocial demands in the healthcare sector should
be addressed on a structural level through policy changes. Until
these changes take place, behavioral prevention needs to be
established in order to help health personnel cope with existing

stressors. One possible solution might be physical activity: The
benefits of regular physical activity on general health and
especially on life-style associated health problems such as obesity,
cardiovascular diseases and diabetes are well-researched (Lear
et al,, 2017; Sarma et al., 2015). However, whether these physical
benefits can translate to improvement in perceived psychosocial
outcomes remains inconclusive. Growing evidence suggests that
self-reported physical activity is inversely related to perceived
stress (Avila-Palencia et al., 2017; Lippke et al., 2015; Nguyen-
Michel et al., 2006; Wijndaele et al., 2007). Furthermore, physical
activity is being discussed to have a regulating effect on stress and
stress reactivity (Gerber and Piihse, 2009; von Haaren et al., 2016;
Klaperski et al., 2014). The so-called ‘cross stressor adaptation
hypothesis’ is based on the finding that exercise and acute
psychosocial stressors share similar effects on the neuroendocrine
system (Hackney, 2006). Regular exercise leads to higher
cardiovascular fitness levels and, potentially as an indirect
consequence, to a more efficient physiological way of regulating
stress reactions (concerning the hypothalamic-pituitary-adrenal
(HPA) axis as well as the autonomic nervous system reactivity)
(Hackney, 2006; Rimmele et al., 2009; Spalding et al., 2004). On the
other hand, studies fail to duplicate these results (Gerber and
Piihse, 2008; Gnam et al., 2018; Jayasinghe et al., 2016; Lindgren
et al.,, 2013; Sloan et al., 2011). Heterogeneous findings may be due
to different applied stressors as well as a variety of stress reactivity
parameters such as heart rate, blood pressure, heart rate
variability, cortisol, adrenaline or alpha amylase.

In general, physical activity may influence the stress-health
relationship through different pathways. Gerber and Piihse (2009)
discuss four possible mechanisms of exercise on stress and health
in addition to the mentioned cross stressor adaptation hypothesis.
According to them a preventive effect may also occur due to (1) a
lowered psychological stress appraisal, (2) the strengthening of
other personal (i.e. self-esteem) and social resources (i.e. social
support), (3) the protection of stress induced losses of personal and
social resources. The fourth (4) possible pathway is specific to
times of heightened stress and is called the ‘stress buffering effect’.
In accordance with the latter are Smits et al. (2011) findings, who
reported that physical activity’s protective effects may be specific
to those at elevated risk for psychological disorders.

According to the most common stress model, the transactional
theory, a stress response is triggered when an individual appraises
a situation as challenging (Lazarus and Folkman, 1987). Studies
show that regular exercise can lead to a reduced perception of
stress (Asztalos et al., 2009; Avila-Palencia et al., 2017; Yorks et al.,
2017).

Little is known about the transferability and congruency of the
discussed associations and possible pathways between physical
activity and stress in an occupational context in the healthcare
setting.

Jonsdottir et al. (2010) explored the relationship between self-
reported physical activity and perceived level of stress in a large
survey in a study population of mainly health personnel. Their
surveys results showed that health personnel who reported light as
well as moderate to vigorous physical activity were less likely to
perceive high stress levels. The same data was calculated in a latent
profile analysis and showed that being physically inactive was a
risk factor for being classified in the profiles “highly burdened” or
“stressed” (Gerber et al., 2014). Besides, Yao et al. (2008) found a
similar relationship in female nurses, when in his study the
physical activity level of the past seven days was related to nursing
stress scores. These few cross-sectional studies suggest a similar
protective effect of physical activity on stress in the population of
health personnel as in other professions. These studies used stress
measurements which were not necessarily specific to stress
perceived at the workplace (‘occupational stress’) but rather
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assessed general perceived stress. In this context, a general stress
reducing effect of physical activity is assumed to be reducing
occupational stress as well. Nevertheless, cross sectional study
designs incorporate methodological limitations, since they are not
able to investigate cause-effect associations.

Since the stress levels in the healthcare sector are especially
high and benefits of regular physical activity on general health are
well documented and an effect on mental health is assumed, the
aim of this study is to systematically review research investigating
the effect of physical activity on occupational stress in health
personnel in longitudinal intervention studies.

The specific review questions to be addressed are: Do physical
activity interventions reduce occupational stress in health
personnel? And: Which type of physical activity intervention, at
what duration and frequency (time) and intensity (absolute and
relative) can reduce stress in health personnel?

The primary outcome is stress regardless of what measurement
was used (objective or subjective). Questionnaires such as the
Perceived Stress Scale are included even though they do not
specifically assess occupational stress but general stress. In
accordance with study findings that declare work stressors as
the main predictors of burnout, measures such as the Maslach
Burnout Inventory were also accepted as stress outcome (Khamisa
et al,, 2016; Spooner-Lane, 2004).

2. Methods

This systematic review was registered in Prospero (registration
number: CRD42018085913). Furthermore, it was conducted in
accordance with the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) standard (Moher et al.,
2009).

2.1. Literature search and retrieval

PsycINFO, Medline and CINAHL databases were searched in a
first step using a combination of synonyms of the terms “health
personnel”, “physical activity” and “occupational stress”. Searches
were conducted using MeSH terms, keywords, and free text words
depending on the database and were performed in February 2018
(for more details see Appendix Table 1). Limiting filters used were
English and German language as well as human studies. The search
was repeated in March 2019 using the exact same search terms.

A second step was a manual search of additional relevant source
materials that may have been missed in the database search. The
manual search included a screening for relevant studies within the
reference lists of the retrieved articles and in potentially relevant
journals as well as a non-systematic search in Google Scholar.

All records identified were exported to Citavi reference
database. Duplicates were then removed automatically by the
software. The remaining studies were reviewed independently by
two authors (LLB and AKO) with regard to inclusion criteria and
later on with regard to potential risk of bias. Disagreements
between the review authors over inclusion criteria or risk of bias in
particular studies were resolved by discussion, with the involve-
ment of a third review author (CH). They were scanned for risk of
bias using the Updated Method Guidelines for Systematic Reviews
in the Cochrane Back and Neck Group (Furlan et al., 2015) with the
addition of the criteria of appropriate description of the interven-
tion (content, intensity, duration) as suggested by Wollesen and
Voelcker-Rehage (2014).

2.2. Eligibility criteria

This review considered longitudinal intervention studies
examining the effect that physical activity or training interventions

have on occupational stress in health personnel providing health
services, practicing in hospitals, nursing homes, rehabilitation
centers or other facilities, regardless of gender or ethnicity. Health
personnel are understood in relation to the MeSH definition as
“men and women working in the provision of health services,
whether as individual practitioners or employees of health
institutions and programs, whether or not professionally trained,
and whether or not subject to public regulation.”

Studies that incorporated physical activity in a multi compo-
nent intervention were included, but are to be viewed separately to
single component physical activity interventions. In this context,
physical activity is defined as any voluntary bodily movement
produced by skeletal muscles that results in energy expenditure
including concepts of exercise and sports (Caspersen et al., 1985).

Longitudinal studies were eligible regardless of whether they
compared the intervention to another intervention or a control
group or when they did not utilize a comparator at all.
Furthermore, all measures assessing the primary outcome stress
(objective or subjective) were included.

Not taken into account were grey literature, unpublished
doctoral dissertations and studies focusing on health personnel in
training or medical students.

Studies were classified with regard to multi component and
single component interventions. Intervention studies that evalu-
ated the effect of single component physical activity interventions
were then assessed in terms of study quality.

3. Results

The searchyielded a total of 1257 studies, 90 in PsycINFO, 458 in
Medline and 709 in CINAHL. The manual search added one further
study (Griffith et al., 2008). All titles and abstracts were screened
and 50 full texts were assessed for eligibility criteria, resulting in
n =17 included studies (see Flow Chart in Fig. 1). The remaining
n =33 were excluded for the following reasons:

24 incorporated no physical activity in the intervention
(Alexander, 2013; Asuero et al., 2014; Bair and Greenspan, 1986;
Blake and Gartshore, 2016; Blake and Lee, 2007; Bolden et al,,
2011; Brennan and McGrady, 2015; Cronin-Stubbs and Pencak,
1989; Davis et al., 2005; Duncan et al., 2011; Hope et al., 1998; von
Kénel et al., 2011; Lahn, 2015; Lindwall et al., 2014; Low et al., 2015;
Malinauskiene et al., 2011; Otto, 2009; Repar and Patton, 2007;
Tang et al., 2010; Thomas et al., 2017; Umann et al., 2014; Wald
et al., 2016; Yamagishi et al., 2007; Zimber et al., 2001), five
included occupations outside of the healthcare sector or health
personnel in training (Blair et al., 1998; Coleman, 2011; Martin and
Keats, 2014; Mason, 2001; Waelde et al., 2004), three did not assess
stress as an outcome (Klatt et al., 2015; Lagerstrom and Hagberg,
1997; Szeto et al., 2010) and one (Steinberg et al., 2016) used data
from the same sample and intervention as another study already
included (Duchemin et al., 2015).

The search was repeated by LLB and AKO in March 2019. One
additional multi component intervention study could be identified
in Medline that fit the eligibility criteria (Wright, 2018), resulting in
a total of N =18 included studies.

3.1. Description of included studies

Included studies were classified in an overview table in the
appendix differentiating between single component and multi
component interventions, with mindfulness-based interventions
defined as multi component interventions.

Sample sizes ranged from 9 (Anderson et al., 2017) up to 282
(Horneij et al., 2001) participants, with a mean sample size of
71,1 £5,4 out of the 18 included studies. The majority of the studies
(n=7 studies) examined nurses, two studies focused on intensive
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Records identified through
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through other sources

(n=1)
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Records after duplicates removed

Y
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(n=1147)
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(n = 50)

Full-text articles assessed
for eligibility

Full-text articles excluded
(n=33)
no physical activity in
intervention: 24

A 4

different population: 5
different outcome: 3

(n=17)

Studies included in
qualitative synthesis

same sample as an already
included study: 1

Fig. 1. Systematic literature search scheme in February 2018.

care unit personnel (Duchemin et al., 2015; Mealer et al., 2014 ), one
on registered nurses of an inpatient psychiatric unit (Anderson
et al.,, 2017), one on mental health professionals (Lin et al., 2015),
one on female nursing aides and assistant nurses working in the
homecare service for elderly or handicapped people (Horneij et al.,
2001) one on employees of hospitals without further specifying job
titles (Griffith et al., 2008) and one on employees within the home
care service in a specific Swedish district (Gerdle et al., 1995). The
rest of the studies defined their population as “health profes-
sionals” (Martin-Asuero and Garcia-Banda, 2010; Tarantino et al.,
2013) or “healthcare workers” (Tveito and Eriksen, 2009). The large
majority of the sample (78%-100% of each study’s participants)
was female. The highest percentage of male participants was
examined by Griffith et al. (2008) with 11 male employees of a
Medical Center. The studies’ participant’s age ranged around 24-59
years.

Most of the included studies were conducted in the United
States of America, two in Sweden (Gerdle et al., 1995; Horneij et al.,
2001) one in China (Fang and Li, 2015), Brazil (Freitas et al., 2014),
Taiwan (Lin et al., 2015), Canada (Lavoie-Tremblay et al., 2014),
Spain (Martin-Asuero and Garcia-Banda, 2010), Israel (Tarantino
et al., 2013) and Norway (Tveito and Eriksen, 2009).

3.2. Types of physical activity

A total of n=9 studies investigated the effect of a single
component physical activity on occupational stress (seven RCTs,
two pre-post intervention studies). Nine studies explored the
effect of multi component interventions, with two studies
incorporating exercise as part of a mindfulness-based program
(Duchemin et al., 2015; Martin-Asuero and Garcia-Banda, 2010).

In total, nine out of 18 studies used at least one of multiple
varieties of yoga practices as part of the intervention program
(Alexander et al., 2015; Anderson et al., 2017; Duchemin et al.,
2015; Fang and Li, 2015; Lin et al., 2015; Martin-Asuero and Garcia-
Banda, 2010; Sallon et al., 2017; Tarantino et al., 2013; Wright,

2018). Three studies integrated endurance training in single
component or multi component stress reduction programs (Gerdle
et al,, 1995; Horneij et al.,, 2001; Mealer et al., 2014). Explicit
strength training exercises were included in one program (Gerdle
et al., 1995). Three studies asked participants to perform an
unsupervised training program (Horneij et al., 2001; Johnson et al.,
2015; Mealer et al., 2014). Other types of exercise interventions
used were medical qigong (Griffith et al., 2008), Yang style tai chi
(Palumbo et al., 2012), a pedometer activity challenge (Lavoie-
Tremblay et al., 2014), standardized aerobic dancing (Tveito and
Eriksen, 2009) and a web-based stress reduction training including
yoga poses (Wright, 2018).

3.3. Duration, frequency and intensity of physical activity

Out of the single component physical activity interventions, the
duration of the interventions ranged from six weeks (Anderson
et al., 2017; Griffith et al., 2008) to one year (Gerdle et al., 1995).
One study did not specifically state the duration of their individual
physical training program, but it is assumable it lasted for six
months (Horneij et al., 2001).

Because of inadequate descriptions of frequencies the total
hours study participants spent physically active in the intervention
could only be calculated for six studies (Anderson et al., 2017;
Freitas et al., 2014; Gerdle et al., 1995; Griffith et al., 2008; Lin et al.,
2015; Palumbo et al., 2012), ranging from nine hours (Anderson
et al., 2017) to approximately 106 h (Gerdle et al., 1995).

Only two studies provided information about intensities of
applied exercises (Gerdle et al., 1995; Griffith et al., 2008; Horneij
et al.,, 2001): Gerdle et al. (1995) tested the effect of a one year
physical exercise intervention on occupational stress. Participants
took part in a standardized one hour training program twice a
week that included warming up movements, exercises of
coordination and general strength exercises. Endurance training
was realized via two or three intervals aiming at an increase in
heart rate to about 120. As intensities are to be specified relative to
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individual fitness levels (in relation to maximal heart rate or better
yet maximal oxygen consumption), these details only provide a
rough estimation of the intensity the participants trained at.
Horneij et al. (2001) evaluated the effect of an individual physical
training program on perceived work-related psychosocial factors,
incorporating exercises according to participants’ individually
defined goals. The intensity was vaguely assessed via a diary in
which participants had to make a note every time they exercised
for cardiovascular fitness for more than 20 min and perceived the
training as “somewhat hard”.

None of the included single component studies controlled for
physiological adaptation (e.g. via maximal oxygen uptake
(VO,max)) or measured physical activity.

The interventions were mostly performed in a team-based
manner. Only one program was designed as individual training
sessions (Horneij et al., 2001). Freitas et al. (2014) did not describe
whether they used a group-based or individual training approach.
Furthermore, most of the included single component studies did
not provide information on the implementation and setting
specifics, for example whether training sessions were performed
during working hours. Only Anderson et al. (2017) as well as
Griffith et al. (2008) stated that they performed the yoga and
gigong courses respectively within the workplace during regular
working hours.

3.4. Stress measures

The majority of the studies assessed stress via validated
measures. Two studies used self-generated questionnaires (Ander-
son etal., 2017; Gerdle et al., 1995). Stress was mostly measured on
the basis of the transactional theory (Duchemin et al., 2015; Fang
and Li, 2015; Griffith et al., 2008; Johnson et al., 2015; Martin-
Asuero and Garcia-Banda, 2010; Palumbo et al., 2012; Sallon et al.,
2017; Wright, 2018) and all studies solely assessed chronic stress,
none acute stress or acute stress reactivity.

The Perceived Stress Scale (PSS) (Duchemin et al., 2015; Griffith
et al., 2008; Johnson et al., 2015; Lavoie-Tremblay et al., 2014;
Martin-Asuero and Garcia-Banda, 2010; Palumbo et al., 2012;
Sallon et al., 2017; Tarantino et al., 2013; Wright, 2018) and the
Maslach Burnout Inventory (MBI) (Alexander et al., 2015; Freitas
et al., 2014; Mealer et al., 2014; Sallon et al., 2017) were mostly
used as a stress assessment. These instruments are notably not
specific to occupational stress. Occupational stress was assessed by
five studies via a variety of validated questionnaires such as the
Chinese version of the Questionnaire on Medical Workers’ Stress
(QMWS) (Fang and Li, 2015), the Portuguese version of the Job
Stress Scale (JSS) (Freitas et al., 2014), the Chinese version of the
Work-Related Stress Scale (Lin et al., 2015), the Nursing Stress Scale
(NSS) (Palumbo et al., 2012) or the Job Related Tension Index (JRTI)
(Sallon et al., 2017) and two studies used single dimensions out of
validated questionnaires (Horneij et al., 2001; Tveito and Eriksen,
2009), focusing on the individual's psychological responses to
work environmental demands, threats and challenges and
therefore on the subjective perspective.

One study assessed the physiological response to work
environmental demands, threats, and challenges via the heart
rate variability (HRV) as an objective measure (Lin et al., 2015).

All included studies were summarized in order to give an
overview of existing stress intervention studies incorporating
physical activity in health personnel in Appendix Table 2.

With a view to identifying the effects of physical activity on
stress in the healthcare setting as well as the appropriate volume of
exercise, a clear distinction between multi component and single
component intervention designs is necessary. The effects of multi
component interventions cannot be solely explained by effects of
physical activity and recommendations for the type, duration and

intensity of the physical activity interventions cannot be drawn up.
Therefore, the following results refer to n=9 single component
physical activity interventions.

3.5. Risk of bias in included studies

Seven (Alexander et al., 2015; Fang and Li, 2015; Gerdle et al.,
1995; Griffith et al., 2008; Horneij et al., 2001; Lin et al., 2015;
Palumbo et al., 2012) of the nine single component intervention
studies in this review were randomized controlled trials (RCT). The
quality of the studies was assessed using the Updated Method
Guidelines for Systematic Reviews in the Cochrane Back and Neck
Group (Furlan et al., 2015). The interobserver reliability of the risk
of bias assessment was calculated using Cohen’s kappa and
showed an almost perfect agreement among raters LLB and AKO
(K=0.92) (McHugh, 2012).

None of the nine studies were considered to be of high quality.
All of the included studies scored lower than seven (out of a
maximum quality score of 14) with risks of performance and
attrition bias. Reasons for low ratings mainly were: non-blinded
participants care provider and outcome assessor, not adequately
described or not acceptable drop-out rates, non-similar groups at
baseline and unacceptable compliance, lack of intention to treat-
analyses as well as inadequate descriptions of the intervention.

Low ratings in the “other sources of potential bias” criterion
were caused by low sample sizes. Overall, the risk of bias scores
across all criteria were mostly “unsure”. The studies by Horneij
etal. and Lin et al. scored the highest with a quality score of six (see
Table 1).

3.6. Effects of single component physical activity interventions on
occupational stress

Four of the single component physical activity interventions
resulted in lowered perceived stress levels in health personnel
(Alexander et al., 2015; Fang and Li, 2015; Griffith et al., 2008; Lin
et al., 2015). Three of these four studies used yoga as a physical
activity intervention. Two studies described the duration and
frequency of the interventions: Griffith et al. (2008) found a
reduction in the Perceived Stress Scale scores in the group of
hospital employees that practiced a total of 12 h of gigong (six
weeks, one hour twice a week) and this change was significantly
different compared to the wait list control group. Lin et al. (2015)
showed significant improvements in the work-related stress scores
and stress adaptation scores after a total of 12 h of yoga (12 weeks,
one hour a week) in mental health professionals in a teaching
hospital. Compared to the control group, the work-related stress
scores of the yoga group significantly decreased but those changes
were not significant in comparison to the control group regarding
the stress adaptation scores. Furthermore, Lin et al. measured the
effect of the 12 week yoga intervention on heart rate variability
(HRV). Neither the difference in the low-frequency band of heart
rate variability nor the difference in the high-frequency band of
heart rate variability (which is a good indicator of the parasympa-
thetic nerve function) was significant between the groups post
intervention.

Five studies showed no significant effect of the single
component physical activity interventions on stress in health
personnel (Anderson et al., 2017; Freitas et al., 2014; Gerdle et al.,
1995; Horneij et al., 2001 ; Palumbo et al., 2012). These studies used
workplace physical activity programs, an individually designed
home training program, yoga nidra and tai chi as interventions.
Four studies described duration and frequency of the intervention
with a total of hours spent at the intervention ranging from nine
hours of yoga nidra (Anderson et al., 2017) to approximately 106 h
of a workplace physical activity program (Gerdle et al., 1995). The
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Table 1
Quality scores of the included studies and remarks.
study quality criteria quality remark
() (2 (3) @) (5 (6) (7) (8) (9) (10) (1) (12) (13) (14) *°
Alexander (x) x) - - - - ® x x x x x - X 3 (3): participants are not blinded (index and control group are
et al,, distinguishable), (4): care provider is not blinded (index and control
2015 group are distinguishable), (5): outcome assessor (self report) not
blinded, (6): drop-out rate not adequately described, (13): exercises not
adequately described
Fang and x x) - - - (x)x x x ® x x - X 5 (3): participants are not blinded (index and control group are
Li, 2015 distinguishable), (4): care provider is not blinded (index and control
group are distinguishable), (5): outcome assessor (self report) not
blinded, (13): exercises not adequately described
Gerdle x) x- - - - xx - x - x) x X 3 (3): participants are not blinded (index and control group are
et al,, distinguishable), (4): care provider is not blinded (index and control
1995 group are distinguishable), (5): outcome assessor (self report) not
blinded, (6): drop-out rate not acceptable (28% drop out in intervention
group), (9): groups not similar at baseline (control group higher
prevalence of physical complaints, exercise group significantly lower
sick leave), (11): unacceptable compliance (low and irregular degree of
participation)
Griffith X x) - - - - - X X (X x x x X 5 (3): participants are not blinded (index and control group are
et al, distinguishable), (4): care provider is not blinded (index and control
2008 group are distinguishable), (5): outcome assessor (self report) not
blinded, (6): drop-out rate not acceptable (uneven drop-out), (7) high
drop out rate and no intention to treat-analysis
Horneij x) (x)- - x - x x - x x x) x X 6 (3): participants are not blinded (index and control group are
et al, distinguishable), (4): care provider is not blinded (index and control
2001 group are distinguishable), (6): drop-out rate not acceptable (40% drop
out), (9): groups not similar at baseline (significant differences between
groups in perceived supervisor climate)
Linetal, x xX) - - X X x X X X x x - (x) 6 (3): participants are not blinded (index and control group are
2015 distinguishable), (4): care provider is not blinded (index and control
group are distinguishable), (13): exercises not adequately described,
(14): unknown bias because of hospital’s funding of the study
Palumbo (x) x) - - - (xX)x x - x - x) - - 2 (3): participants are not blinded (index and control group are
et al, distinguishable), (4): care provider is not blinded (index and control
2012 group are distinguishable), (5): outcome assessor (self report) not
blinded, (9): groups not similar at baseline (significant differences
between groups in perceived stress and workload limitation scores),
(11): compliance was not acceptable (irregular attendance (82%) in
combination with small sample size), (13): exercises not adequately
described, (14): small sample size (N=11)
Non-randomized controlled trials
Anderson |/ /- - - - | x | x ® |/ - - 1 (3): participants are not blinded (index and control group are
et al., distinguishable), (4): care provider is not blinded (index and control
2017 group are distinguishable), (5): outcome assessor (self report) not
blinded, (14): very small sample size (N =9)
Freitas / / - - - x | x | x) x) |/ - X 3 (3): participants are not blinded (index and control group are
et al, distinguishable), (4): care provider is not blinded (index and control
2014 group are distinguishable), (5): outcome assessor (self report) not

blinded

Note: QA tool accessible at doi: 10.1097/BRS.0000000000001061; x, yes ; (x), unsure; —, no; /, not applicable; (1), Was the method of randomization adequate?; (2), Was the
treatment allocation concealed?; (3), Was the patient blinded to the intervention?; (4), Was the care provider blinded to the intervention?; (5),Was the outcome assessor
blinded to the intervention?; (6), Was the drop-out rate described and acceptable?; (7), Were all randomized participants analyzed in the group to which they were
allocated?; (8), Are reports of the study free of suggestion of selective outcome reporting?; (9), Were the groups similar at baseline regarding the most important prognostic
indicators?; (10), Were cointerventions avoided or similar?; (11), Was the compliance acceptable in all groups?; (12), Was the timing of the outcome assessment similar in all
groups?; (13), Was the intervention adequately described (content, duration, intensity)?; (14), Are other sources of potential bias unlikely.

assessments used in these studies were the Nursing Stress Scale
(NSS), Perceived Stress Scale (PSS), Job Stress Scale (JSS), the
Maslach Burnout Inventory (MBI), and two self-generated ques-
tionnaires assessing the stress level (Anderson et al., 2017)
(Table 2).

4. Discussion

The aim of this study was to systematically review research
investigating the effect of physical activity on occupational stress
in health personnel in longitudinal intervention studies. The
review yielded only 18 intervention studies and only nine studies
assessing the effect of single component physical activity on stress
in the healthcare sector, even though studies were deliberately not

limited to RCT designs. This highlights the need for and the
potential of further research in this area of health promotion.

Physical activity types included were any types of voluntary
bodily movement including mind-body practices as yoga, tai chi
and qigong. Studies in this review evaluated mainly yoga, different
forms of worksite exercise recommendations or mindfulness-
based interventions including yoga elements. Out of these studies,
nine examined the effect of single component physical activity
programs. Those single component programs assessed the effect of
yoga, worksite training programs, tai chi and qigong on different
measures of stress. Solely single component studies were analyzed
and assessed regarding study quality in order to better understand
potential direct and indirect effects of physical activity on stress in
health personnel.
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Table 2
Results of single component physical activity intervention studies on stress in health personnel.
Study Participants, N, sex (female/male), Study design (quality  Intervention Stress Measurement  Results
age (M, SD) score) (time spent in
supervised
intervention in
total hours)
Alexander Hospital nurses, N =40, 39f/1 m, Randomized controlled Supervised yoga  Maslach Burnout 1 1G significantly better scores for self-

et al., 2015 46.38 £ n.a. trial (3)

Anderson et al., Registered nurses of an inpatient
2017 psychiatric unit, N=9, 9f/0m, aged
from 24 to 49 years

Pilot pre-post
intervention study (1)

Fang and Li, Nurses, N =120, 120f/0m, aged from Randomized controlled
2015 25 to 51 years, n.a. £ n.a trial with convenience
sampling (5)
Freitas et al., Hospital nursing professionals, N =21, Quasi-experimental,
2014 95.2%f/4,8%m, 37.44+9.1 pre-post intervention
study (3)
Gerdle et al., Employees working in a central home Randomized,
1995 care service district, N=97, 97f/Om, controlled trial (3)
41+12.8
Griffith et al., Employees of the Denver Veterans Randomized,
2008 Affairs Medical Center N =50, 39f/ controlled trial (5)
11m, 51 +£9.5
Horneij et al, ~ Female nursing aides and assistant ~ Prospective
2001 nurses working in the home-care randomized controlled
service for elderly or handicapped trial (6)
people, N =282, 282f/0m, 44 + n.a.
Lin et al., 2015 Mental health professionals, N=60, Randomized controlled

48f/12m, 30.9 £7.2 trial (6)

Palumbo et al., Older nurses in an academic medical Randomized control
2012 center, N = 11, 14f/0Om, aged 49 years trial (2)
and older

instructions (n.a.) Inventory (MBI)

Yoga nidra (9 h)

Physical Exercise
Intervention
(approx.

106 hours)
Qigong (12 hours) Perceived Stress Scale 1 IG significant reduction in perceived

Individually
designed training related psychosocial
program (n.a.)

Yoga (12 hours)

Tai Chi (11,25 h
supervised)

care (p =0.003) emotional exhaustion
(*p=0.028) and depersonalization
(*p=0.048) than CG post intervention.
| no significant stress reduction post
intervention

Self-generated
questionnaire
assessing the stress
level

Yoga (n.a.) Questionnaire on 1 significantly different number of nurses
medical workers’ with low and high stress comparing IG
stress (QMWS) and CG post intervention (***p < 0.001)

Workplace Job Stress Scale (JSS), | no significant changes post-

physical activity =~ Maslach Burnout intervention

(10h) Inventory (MBI)

Self-constructed
occupational stress
indices

| no significant differences between IG
and CG post intervention

(PSS) stress scores compared to CG (*p=0.02)
Perceived work- | no significant stress reduction post-
intervention or between groups
factors by
Rubenowitz
Work-Related Stress 1 IG significantly decreased work-related
Scale, Stress stress (**p=0.002), but there was no
Adaptation Scale, significant change in stress adaptation in
Heart Rate Variability HRV (p =0.084).

(HRV)

Nursing Stress Scale
(NSS), Perceived
Stress Scale (PSS)

| no significant differences between IG
and CG post intervention

Note: 1, significant stress reducing effects; |, no significant stress reducing effects, IG, intervention group; CG, control group; N, number of participants; f, female; m, male; n.a.,
not available; p, p-values (boldface indicates statistical significance (*p < 0.05, **p < 0.01, ***p < 0.001).

Prior work has suggested the effectiveness of physical activity
interventions on stress (von Haaren et al., 2016; Klaperski et al.,
2014; Spalding et al., 2004). These studies focused on single
component endurance training interventions — mainly running
training programs, lasting from six to 20 weeks at intensities
ranging from 60 to 85% of participant’s maximal heart rate.

Results of the included intervention studies in health personnel
vary. But interestingly, most studies that used a single component
yoga intervention showed significantly less perceived stress in
health personnel after the intervention. The studies that showed
no significant results investigated workplace physical activity
programs and tai chi. Unfortunately, the exact content of these
programs, the intensity at which participants trained, the duration
and frequency, and the adherence and drop outs to the programs in
these studies were not adequately specified and are therefore
difficult to interpret.

Numerous training studies endorse the importance of training
above a specific duration and intensity threshold (dose) in order to
achieve physiological adaptations to training (response) (Huang
et al., 2005; Scribbans et al., 2016). According to the ‘cross stressor
adaptation hypothesis’, exercise results in higher cardiovascular
fitness levels and as an indirect consequence in a more efficient
physiological way of regulating stress reactions (Forcier et al.,
2006; Hackney, 2006). For example, in the study of von Haaren
et al. (2016), students completed a 20-week aerobic exercise
training (running, twice a week, duration and intensity progres-
sively increased) and hereby significantly increased their aerobic
capacity (operationalized via VO,max). The study indicated that

the intervention group significantly reduced their stress reactivity
compared to the control group. Gerber (2008) states in his review
that null effects were most likely to be found in studies with
training intensities below 60% of VO,max and a duration below
20 min.

Since the studies included in this review which showed no
stress reducing effects did not specify intensity and duration, it
may well be possible that they did not achieve physiological
adaptations in terms of a higher cardiovascular fitness level and
were therefore unable to reduce stress in health personnel.
Unfortunately, none of the included studies controlled for
physiological adaptation, e.g. via VO,max. This leaves to speculate
whether the physical activity chosen as an intervention were
ineffective in reducing stress or whether the intensity and duration
were too low.

Most notably, this systematic review yielded studies that
indicated a positive effect of yoga on occupational stress in health
personnel. Previous systematic reviews have investigated the
effects of mind body-practices like yoga or qigong on mental health
outcomes in various populations and suggest a beneficial effect
whilst indicating limited numbers of randomized-controlled trials
and methodological flaws (Kwok et al., 2016; Li and Goldsmith,
2012; Posadzki et al., 2010; Wang et al., 2014).

Even though very different types of yoga exist and need to be
differentiated, yoga can typically be classified as a light-intensity
physical activity (Larson-Meyer, 2016). On the assumption that
those interventions did not achieve physiological adaptation, a
different stress reducing mechanism of these types of physical
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activity on health personnel should be considered. According to
Gerber and Piihse (2009), besides a more efficient physiological
way of regulating stress reactions, a preventive effect of exercise
may also occur due to (1) a lowered psychological stress appraisal,
(2) the strengthening of other personal (i.e. self-esteem) and social
resources (i.e. social support), (3) the protection of stress induced
losses of personal and social resources. All of these pathways might
be possible explanations for significantly lowered perceived stress
in health personnel after yoga interventions as yoga has been
suggested to reduce stress through increases in positive attitudes
towards stress, self-awareness, coping-mechanisms appraisal of
control, calmness, spiritual well-being, self-compassion and
mindfulness (Riley and Park, 2015). Kwok et al. (2019) argued
that mindfulness yoga might be more effective than convention
physical activity intervention for psychological outcomes in
participants by adopting a nonjudgmental acceptance of situations
and feelings. Similar pathways may be applicable to gigong
interventions.

This review cautiously indicates that a total of 12 h of yoga or
gigong might be enough to significantly decrease stress in health
personnel. These potential effects are promising regarding the
popularity of yoga and the increase in the prevalence of yoga
practice especially among women (Cramer et al., 2016; Ding and
Stamatakis, 2014). With mainly women working in the healthcare
sector the assumed stress reducing effect of yoga should be used in
order to establish effective health promotion interventions.

Unfortunately, the overall quality of included studies was low.
Small sample sizes, high dropout rates and a lack of intention to treat
analyses, no blinding, and poor descriptions of the physical activity
intervention were mainreasons forlow quality ratings. Nevertheless,
it should be taken into account that methods of evidence based
medicine like patient and care provider blinding are not easily
applicable to physical activity intervention studies. Sport scientists,
trainers or other professionals who provide physical activity
interventions as well as participants may not be blinded if programs
between intervention and control group have very different features
or the control group is a non-intervention or usual-care control group.
Researchers should always consider an active control group and at
least have the outcome assessor blinded. Moreover, the implementa-
tion of physical activity interventions in the setting of the healthcare
sector is especially difficult in light of shift-work and staff shortages:
High dropout rates and low adherence to the physical activity
interventions can be problematic and attenuate the effectiveness of
interventional studies in many populations (Sun et al., 2017; Theofilou
and Saborit, 2013), but are exceptionally difficult to prevent in
healthcare settings due to various environmental challenges. Studies
in this review reported problems with recruitment, support from
Human Resources (HR)and administration, time constraints, collusion
with changing duty rosters and accessible and available room
locations. In addition, common barriers leading to non-participation
or non-adherence to physical activity interventions like negative
psychosocial consequences associated with exercising (e.g., embar-
rassment or fear of failure in front of colleagues), competing demands
on time or the lack of motivation need to be considered (Edmunds
et al,, 2013; McEachan et al., 2008). Further studies should therefore
integrate a bottom-up approach. The participation of different stake
holders as well as the target population in intervention planning can
help to achieve higher adherence and to prevent drop out (Nielsen
et al., 2010; Riitten et al., 2019).

Nonetheless, this review shows the potential of yoga for
prevention and health promotion in the healthcare sector.
Especially among women yoga has been shown to be a popular
type of physical activity and might be easier to promote. The effect
of yoga on occupational stress in health personnel should be
evaluated in further research.

5. Conclusions

Health personnel need to be supported in their resilience to
inevitable occupational stress. This systematic review aimed at
investigating whether physical activity interventions might be an
effective way in reducing stress.

This review indicates a potential beneficial effect of mind-body
practices like yoga or qigong on stress in health professionals.
Nevertheless, this review first and foremost highlights the need for
further research in this area. Future research should focus on
participative intervention planning approaches, randomized stud-
ies with an active control group and assess the effect of single
component physical activity interventions on stress while
differentiating between endurance training in accordance with
the ‘cross stressor adaptation hypothesis’ and mind-body exercises
like yoga and qigong. Endurance training interventions should
always be planned with intensities higher than 60% of VO,max and
duration of more than 20 min. Furthermore, possible underlying
mechanism (e.g. controlling for physiological adaptations via
VO,max or personal resources via self-compassion or mindfulness)
should be taken into account and interventions should be
described in detail.
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