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1. What is shared decision making (SDM)? (9 points)

2. What are the domains in the Theoretical Domains Framework (TDF) of SDM, and their definitions? (20 points)

3. What are the 3-stage SDM process? Please describe each of the stage in detail. (21 points)
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Shared decision making (SDM) is a collaboratwe approach between clinicians and patients,

‘where the best available evidence is integrated with patients’ values and preferences for

managing their health problems. Shared decision making may enhance patient-centered
care and increase patients’ satisfaction, engagement, adlierence, and ability to self-manage
their conditions. Despite its potential benefits, SDM is underutilized by physical therapists,
and frequent mismatches between patients’ and therapists’ rehabilitation goals have been
reported. Physical therapists can use evidence-based. strategies, tools, and techniques to
address these problems. This paper presents a model for SDM and explains its association
with improved patient outcomes and relevance to situations commonly encountered in
physical therapy. It describes freely available resources, including health literacy universal
precautions, teach-back, motivational interviewing, decision aids, and patient-reported
outcome measures that can help physical therapists integrate SDM into their clinical
practices. This paper also explains SDM facilitators and barriers, suggests a theoretical
framework to address them, and highlights the need for SDM promotion within physical
therapy practice, education, administration, and research.
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Shared Decision Making for Improved Qutcomes

requiring improved patient-centered

care and increased patient engage-
ment in health decisions.! By con-
trast, health care providers are driven
to achieve positive medical outcomes
that might be inconsistent with patient
preferences. These challenges can,
in part, be addressed by shared dect-
sion making (SDM), a collaborative
approach in which clinicians and
patients integrate the best available
evidence for managing health prob-
lems with patients experiences and
preferences.> Although SDM has roots
in the ethical aréna of informed comn-
sent and patient rights and autonomy,
it is also recognized for its potential to
improve clinical care and outcomes.
SDM has been used in home care,5$
outpatient,™ inpatient?'? and emer
gency cared13.14 settings, and has been
studied in patients with stroke, 1111517
cancer,’1®  diabetes #2021  sciatica/
low back. pdin, 2% rheumatoid?> and
osteoarthritic? disease, osteoporosis,’
obesity,” dementiz,® autism,®-31 and
other behavioral health3? and muld-
ple chronic?s conditions. At the patient
level, SDM has been used to individ-
ualize evidence-based recommenda-
tions, %3 improve patient adherence
and clinical outcomes 232 and increase
patients’ knowledge of treatment
-options,73637 engagement in health
care decision making,737 satisfaction
with treatmerit decisions,? and overall
care, %3¢ At the service level, SDM has
improved patient-clinician communica-
tion3? reduced health disparities;?t
contained costs, 3734 and managed
risk.41 Table. 1 exemplifies the various
designs, interventions, patient pop-
ulations, providers, and outcomes of
recent SDM studies.

Paﬁents, payers, and regulators are

Despite potential benefits, SDM is”
underutilized in physical therapy.
Physical therapists report valuing
clinician-patient collaboration517 but
studies show limited use of this behav-
- dor in goal setting and treatment plan-
ning #%42-44 A systematic review of
SDM in rehabilitation settings found that
patients often reported minimal involve-
ment in their care decisions, and iden-
-tified a need for clinician and patient
SDM education.# Observational studies
using the OPTION (“observing patient

involvement”; http://www.glynelwyn.
com/uploads/2/4/0/4/24040341/
option._12_training_pack.pdf) tool to
measure .SDM by physical therapists
reported average scores of 5.2% across
210 recorded corisultations, € and 24%
in 42 initial and 38 follow-up visits.?
Incongruence between patients and
therapists’ goals were reported by
patients who had received post-stroke
rehabilitation, 5. and patients with
chronic low back pain felt disempow-
ered to question or contribute to care
decisions,® These studies highlight a
practice gap between physical thera-
pists’ and patients’ goals that SDM can
bridge if physical therapists dre more
aware of SDM and have strategies for
delivering it. Knowledge of SDM strate-
gies is a start; however, integrating new
behaviors into routine clinical practice
is moré challenging, Pairing efforts
to improve health care with behav-
ior change frameworks can provide
an effective roadmap for sustainable
improvement.

The Theéoretical Domains Framework
(TDF) may provide that roadmap. It
provides an evidence-based, theory-
informed foundation for identifying
best practice barriers and facilitators,
targeting desired behaviors, and tai-
loring implementation interventions
across a range of health care set-
tings and disciplines.®% Thirty-three

behavior-related theories were synthe-

sized into 14 domains in the TDF, such
as knowledge, skills, professional role
and identity, beliefs about conse-
quences, and environmental context
and resources. (Se¢e Tab. 2 for TDF
domains, definitions, and selected
constructs.) These operationalized
domains categorize individual and
organizational factors that can help or
hinder change in any setting, including
physical therapy settings. When TDF
domains were used to clarify limiting
factors, successful strategies could be
developed to increase physical ther-
apists’ use of cognitive behavioral
and self-management approaches for
managing low back pain,4’“ spinal
cord injury,® arm exercise in stroke
rehabilitation 3 tactile assessment in
children with cerebral palsys! reac-
tive balance measurement in adult fall
risk assessment,52 and physical ther-

apists® adherence to fall prevention
guidelines.5> These successes support
the relevance of the TDF domains to
physical therapy service delivery and
that they can serve as the basis for
analysis of local factors that impact
the SDM implementation,

The purposes of this perspective paper
are to synthesize general and rehabili-
tation-specific SDM information; pres-
ent a model of SDM stages, outcomes,
and facilitators relevant to physical
therapy; relate how TDF domains help
to identify local facilitators and barri-
ers to SDM implementation; and pro-
vide resources that physical therapists
can access to increase their SDM capa-
bilities,

Process of SDM

The Figure presents a model show-
ing rehabilitation-relevant actions
grouped within a 3-stage SDM process,
synthesized from various sources,5-57
The 3 stages are: (1) preparng for
collaboration; (2) exchanging infor-
mation about options, inclusive of
patients’ values and preferences; and
(3) affirming and implementing the
decision or plan. Although the flow
appears linear, SDM is an iterative
process in which results of an activity
within 1 stage may redirect patients
and clinicians to a prior stage for fur-
ther clarification, collaboration, and
informationi sharing.$4 As short-term
goals are met, or as patients’ status or
goals change, the process may start
again. The model is flanked by clini-
cian and patient facilitators of SDM.
Expected patient and health system
outcomes that might be realized from
SDM are presented as outputs at the
bottom of the 3-stage SDM process.

Stage 1: Prepare for
Collaboration

In the first stage of SDM, clinicians
prepare for collaboration by com-
municating that decisions need to be
made, options exist, and patient par-

ticipation can help determine a plan’

to meet the patient’s needs. In situa-
tions where multiple decisions need
to be made, patients and clinicians can
work together to decide which will
be addressed first Patients may need
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Shared Decision Making for Improved Outcomes

. Table 1.
Examples of Studies on Shared Decision Makingo

Study Design SDM Intervention Patients Providers Study Outcomes
Bailey et al3¢ Pragmatic RCT; Interactive diabetes Adults with Physicians in 27 DA use was associated with substantial and g
(2016), United | 225 patients, with | dedsion aid Type 2 diabetes primary care and significant improvements in knowledge, §_
States- 114 in DA group inadequately endocrinology decisional conflict, and dedsional self- 8
controlled by clinics efficacy. s
metformin S;:
Flink et al's RCT; 279 patients | Client-centered Adults affer stroke | Occupational Oceupational therapists who received %
(2015}, Sweden | from 16 (cluster training to support therapists in post- client-centered training documented =
randomized) patients in goal stroke rehab units significantly more client participation in ’é’
rehabilitation units | setting, treatment goal setting, treatment planning, and =
planning, and follow-up on goals: s
progress assessment %
LeBlanc et al” Randomized Osteoporosis choice | Wormen aged Primary care. Patients in the DA ‘aini shewed significantly 2
(2013), United | 3-arm trial; 79 deidsion aid 50 + with physicians and nurse- | higher engagement in decision making. DA ;‘3
States patients, with 32 osteoporosis or- practitioners encounters averaged 0.8 minutes longer 5
in DA-group osteopenia (range; 33 minutes shorter to 3.0 minutes g
longer) than non-DA encounters, 3
Strauss et al3? Quasi~ SDM staff training and | Children with Early intervention SDM was significantly assodated with Pﬁ
(2013), Italy experimental coaching bimonthly Autism Spectrum therapists improvements in autistic. symptoms, g
group design; Disorder adaptive functioning, developmental %
3-arm study with outcome, and parent and staff competence. S
25 patients Staff’s SDM skill competence correlated g
with reduced parental stress, and higher g
adaptive and comm unication skills. %
Hofstede et Mixed methods n/a Adults (mean age Physical therapists, Factors ranked as'm ostimportant far SDM §
al?2 (2014), the | survey; 246 50 years, SD 13.2) | gerieral practitioners, | in sciatica care varied between dlinidans, N4
Netherlands dinicians & 155 with back pain/ néurologists, neuro | and patients. Views of clinidans working =
patients sciatica and orthopedic in primary- care settings varied from those g':x
surgeons working in hospitals. %
Jones et al23 Obsérvational n/a Adults (mean age Outpatient physical | Mean OPTION score of 24% (range 10.4— &
(2014), England | study; 60 visits by 47.8 years; range therapists 43.8%) demonstrated limited performance &
' 42 patients 20-87) with back of SDM by physical therapists. Modal score g
pain of 1/4 (minimal attempt to perform) for =
10/12 OPTION items. 2
Legare et:al® Mixed methods nfa Older adults Nurses, aides, Clinicians identifiéd 7 barriers and 5 %
(2013), Canada | survey; 276 who are frail and dietidans, social fadilitators for inter-professional SDM. I~
dinicians receiving home workers, physicians, | Intention to participate in inter-professional 4
care physical therapists, | SDM associations varies by discipline.. a
occupational =
therapists’ g
Tumer-Stokes Prospective cohort | Goal-attainment Adults with Rehabilitation team | Patients’ goal engagement by discharge o
etal2(2015), analysis; 83 scaling-Light method neurological members was associated with improved goal z
United Kingdom | patients disabilities in attainment and better functional outcomes. %
inpatient tertiary Z
rehabilitation —
spedalist services g
Levack et ali® Qualitative n/a Adultsin in-patient | Physical therapists, | Two themes emerged regarding the i
(2011), New {grounded stroke rehabilitation | speech-language application of patient-centered care in goal 2
Zealand theory); n =44: pathologists, sodal | setting: the unpredictable conversations °
9 patients, 7 N workers, physicians | occurring when clinicians attempt to =
family members, engage patients and families in goal-setting; e
28 healthcare and the disconnect between goals preferred ]
providers by patients and those deemed acceptable §
by organizational/financial systems. 3
53
DA = decision aid; RCT = randomized controlled trial; SDM = shared decision making. 3‘
S
[e=]

explicit invitations and encouragement

system processes (eg, rushed or over-

Stage 2: Exchange Information

to participate because of percelved
clinician-patient power imbalances 5655
‘patient perceptions that their partici-
pation is not desired, 538 health care

lapping appointments) that discourage
patient participation 58 or patients’ lack
of confidence in their ability to under-
stand health information.ss

In the second stage, clinicians and
patients exchange information about
goals and treatment options. This two-
way sharing of information values

1024 E Physical Therapy Volume 98 Number 12 December 2018
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Table 2.

Theoretical Domains Framework (TDF) Domains, Definitions, and Construct Examples?

Domain Domain Definition Examples of Constructs Within This Domain

Knowledge An awareness of the existence of something Knowledge (including knowledge of condition/
sdentific rationale), procedural knowledge

Skills -Anv ability or proficiency acquired through practice Competence, intérpersonal skills

Social/professional
role and identity

A cotierent set of behaviors and displayed personal qualities of an individual
in a social or work setting

Professional identity; professional role

to achieve

Beliefs about Acceptance of the truth, reality, or validity about an ability, talent, or facility | Self<confidence, perceived competence,
capabilities that a-person can put to constructive use self-efficacy, empowerment
Optimism The confidence that things will happen for the best or that desired goalswill | Optimism, pessimism, unrealistic optimism
be attained ) ’
Beliefs about Acceptance of the truth, reality, or validity about outcomes of 2 behaviorin | Outcome expectancies, anticipated regret
consequences a given situation o
Reinforcement Increasing the probability of a response by arranging a dependent Incentives, punishment, consequences
relationship, or contingency, between the response and a given stimulus
Intentions A consdious dedision to perform a behavior or a resole to.actin a certain way | Stability of intentions, stages of change model
Goals Mental representations of outcomes or end states that an individual wants Actienplanining, implemeritation planning

Memory, attention,
and decision processes.

The ability to retain information, focus selectively on aspects of the
enviranment, and choose between 2 or more alternatives

Membory, attention, cognitive overload/tiredness

Environmental context
and resources

Any circumstance of a person’s situation or environment that discourages
or encourages the development of skill and abilities, independence, sodal
competence, and adaptive behavior

Environmental stressors, barriers, and fadlitators

Sodial influences

Those-interpersonal processes that can cause individuals to change their
thoughts, feelings, or behaviors

Group norms, sodial support, modelling

Emotion

A complex reaction pattem, involving experiential, behavioral, and
physiological elements, by which the individual attempts to deal with a
personally significant matter or event

Anxiety, stress, burn-out

Behaviofal regulation

actions

Anything aimed at managing or changing objectively observed or measured

Self-monitoring, action planning

sAdapted from Cane J, O'Connor D, Michie S. Validation of the theoretical domains framework for use in béhaviour change and implementation research,

Imple Sd. 2012;7:37.

the clinician’s expertise in diagnos-
ing, treating, and translating evidence
about intervention options’ benefits
and risks for each patient. Patients are
equally valued as experts regarding
their own values, preferences, and abil-

.ities to adhere to options, and as the

persons who are actually experiencing
their health conditions and treatment
effects. Together, patients and clini-
cians clarify and correct perceptions
about options, resources, values, and
preferences; check for a good match
between patient priorities and avail
able options; and reach a decision or
plan. Even patients who rely heavily
on clinicians for their final decisions
want opportunities to discuss outcomes
that are most important to them, and
information about options risks and
benefits. 4 Decisions may occasionally
be deferred to give patients extra time

for processing information, weighing
options, and conferring with family,
friends, and other health care provid-
ers.

Stage 3: Affirm and

Implement Decision

In the third SDM stage, clinicians and
patients affirm and implement the deci-
sion(s). Both summarize the plan to
confirm mufnal understanding, congru-
ence with patient priorities and goals,
and the patient’s understanding of the
condition and its consequences. They
discuss strategies for promoting adher-
ence, assessing success, and modifying
the plan as needed. Cliniclans docu-
ment the decision-making process, the
plan, and expected outcomes for the
purposes of regulatory compliance,4
risk management,® and coordination of
care. 55960

Benefits of SDM in
Physical Therapy

Increases the Biopsychosocial
Emphasis

Abiopsychosocial rehabilitation approach
considers cognitive and environmental
Impacts on patients’ health beliefs and
behaviors,S162 thus recognizing more
than -the medical diagnosis and its
immedijate functional consequences.
It is recommended for patients with
chronic diseases®s and musculoskeletal
disordersS%62%¢ in order to maximize
function, quality of life, self-efficacy,
and self-management. Physical ther
apists underutilize and may lack
understanding of this approach or its
techniques$#¢ that address patient
adherence, motivation, and engage-
ment in ways complementary to SDM.
Practicing SDM may help physical

December 2018
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Shared Decision-Making Stages and Outcomes

Clinician Values, Patient Values,
Preparation and-Skills Experiences, and Skills

Communication skills.
Health literacy.

Past experiences.
Cultural norms on health care.
Desire for information.
Desire o participate in decision-
making.

Comfortable with partnering with
patients.
Be empathetic.
Actively listen.
Able to manage time constraints.

Stage 1
Preparing for Collaboration

Invite patient to participate.
Determine decision(s) to be made.
Negotiate priorities.

Stage 2
1s knowledgeable of options, Exchange Information on Options
benefits and risks.
Translates information to patient in
nonbiased and understandable
manner.

Identifies and communicates priorities
and values.
Ability and willingness to share
potential barriers {o options.

Identify patient knowledge,concerns, and values.
Value the experiise of the patient and the PT.
Outline options with benefits and risks.
Deliberation between patientand PT about
the options.
Clarify and correct perceptions on options.
Determine congruence between patient priorities
and available options.

Stage 3
Affirm and Implement Decision

Ability to summarize back to PT.
Ability and willingness to accurately
report implementation.
Identifies outcores and their

Active listening and concise
summarizing.
Negotiation comfort to finafize the

PT summarizes the plan.
Confirm congruence with patient priorities &

plan and accept the patient's goals. measures.
preferences. Patient summarizes the plan & relates concems Self-reflection as \;alu‘es or
Measurement and documentation & confidences about plan. concerns change durin
skills. Document decision-making process & plan, 9

implementation.

Document implementation
& outcomes of plan.

W

Patient Qutcomes - Health System Outcomes
Engagement in healthcare, Clarifies informed consent process,
Patient voice valued. Appropriate service utilization.
Adherence with plan of care. Improved patient centered care,
Patient satisfaction. Possible cost savings.
Improved clinical outcomes. Positive service reputation.
Figure,

Model of shared decision making and outcomes. PT = physical therapist.
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= ~ Please answer the following questions according to the following article entitled:

Genin PM, Dessenne P, Finaud J, et al. Effect of Work-Related Sedentary Time on Overall Health Profile in
_Active vs. Inactive Office Workers. Front Public Health. 2018 Oct 1;6:279. doi:
10.3389/fpubh.2018.00279. eCollection 2018.

You may answer these questions in English or Chinese.

To answer these questions, it may not be necessary to read the whole article.

(1). What are the significant contributions of this study to this special area? (15%)
(2). Please use table 2 to explain the major finding. (15%)

(3). Please design a future study related to this article.(20%)
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Effect of Work-Related Sedentary
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Objective: While public health strategies are developed to fight sedentary behaviors
and promote physical activity, some professional activities, and espedially tertiary ones,
have been pointed out for their highly sedentary nature. Although workplace physical
activity programs are increasingly proposed by companies to their employees in order
to increase their physical activity levels, éitting and screen time remain extremely. high.
The main aim of this work was to compare health indicators between active and inactive
tertiary employees with similar high levels of sedentariness. Secondly, we questioned
the effects of a 5-month workplace physical activity program on overall health indicators
among initially active and inactive tertiary employees.

Methods: Anthropometric measurements, body composition (bio-impedance), physical
fitness {cardiorespiratory and musculoskeletal fitness) and health-related quality of life
and perception of health status (self-reported questionnaires) were assessed among 193
active and inactive tertiary employees before (TC) and after a 5-month workplace physical
activity intervention (T1), composed of 2 physical sessions per week.

Results: Significant improvernents were found in performance of push-ups (o < 0,001},
back muscle strength (o < 0.001) fat mass (p < 0.01) and waist. circumference
(0 < 0.05) in active compared with inactive employees both at baseline and at
the end of the program. Health perception (o < 0.001) was significantly different
between groups at TO but not at T1. However, no significant difference was observed
for fat-free mass, BMI, workplace well-being and lower and upper limbs muscle
strength. The variations between TO and T1 demonstrate that, while all the studied
parameters progressed positively during the 5-month program, health perception
(o < 0.001), back muscle strength (o < 0.05) and BMI {tendency) showed a
significantly higher progression in the inactive compared with the active group.
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Conclusion: Health indicators might not be improved among active tertiary employees
compared with inactive ones, which might be due to the high level of sedentariness
characterizing their occupational task.Structured on-site physical activity programs can
improve health in both initially active and inactive employees,.

Keywords: tertiary employees, physical activity, sedentariness, health, fithess

INTRODUCTION

Overthelast decades, sedentariness has become one of the largest
public health concerns, recognized as one of the main causes of
preventable premature mortality. Diaz et al.recently highlighted
that both the total volume of sedentary time as well as its accrual
in prolonged, uninterripted bouts are associated with increased
all-cause of mortality (1}, which has been associated with poor
health at all ages, independently of the level of physical activity
(2). Tt is crucial to clarify that sedentariness is not the same as lack
of physical activity, as people can reach the recommended levels
of physical activity for their age, yet spend a large amount of their
time engaging in sedentary activities (3, 4). Evidence suggests that
the time dedicated to sedentary activities (leisure and work) has
increased from 26 to 38 h per week between 1965 and 2009 in the
United States and from 30 to 42 h between 1960 and 2005 in Great
Britain, expressing alarming prospects for 2030 (3). According to
the 2006 national nutrition and health survey (ENNS), 53% of
adults aged 18 to 74 (59% of men and 48% of women) spend 3h
or more per day (working days and holidays} in front of a screen
{television or computer) outside of working hours. Importantly,
this proportion progresses with age in both men and women.

When it comes to work-related sedentary time particularly, it
appears that the prevalence of sedentary professions increased
by 20% in the United States between 1960 and 2008, with a
concomitant decline of more “physically active professions” (5).
In France, working adults have been shown to spend on average
9.96h per day sitting on workdays (with at least 4.17 hiday
seated at work) and 7.58 h/day sitting on non-workdays (6).
Importantly, Saidj et al. reported clear associations between the
sedentary time at work and the adoption of sedentary behaviors
outside work.

Worldwide, public health policies underline the urgent need
to create a suitable culture of regular physical activity (7), where
employers are encouraged to play a key role in the promotion of
health and well-being among adults of working age {8).

Workplaces represent today an ideal opportunity for new -

initiatives to promote physical activity. Workplaces could indeed
reduce some of the barriers that have been identified to limit
the engagement in physical activity, such as lack of time
and proximity (). Due to the difficulties in changing the
habits of populations and to promote physical activity in usual
settings (such as associations, gymmnasiums, etc.), workplace-
based programs might provide a great way to incite employees to
increasé their activity levels, especially due to the amount of time
people spend at their workplace (10). There is clear evidence that
increasing the employees’ level of physical activity has beneficial
effects on their health, concomitantly reducing health care costs

(11) and the cost of different treatments for preventable diseases,
and decreasing the number of sick leave due to diseases or
injuries {12, 13). Some previous studies have indeed shown that
interventions conducted to improve employees” health, may lead

- to'reduced absenteeism and sick leave, while favoring increased

productivity (14, 15).

Although some controlled and well-designed studies have
found that. workplace-based physical activity interventions can
improve general health, physical activity levels (14, 16), weight
status (17) and may have positive effects on eating behavior
among employees (18); a recent systematic review identified
some limitations of such interventions, due to large. inter-
individual heterogeneity (19). At the same time, a recent
study conducted in 2017, underlined the beneficial effects
of worksite physical activity programs proposed to tertiary
employees on overall health {20). Although this pilot study’
was the first to our knowledge to enroll both experimented
(active individuals, already regular users of their companies’
physical facilities) and novice (inactive before the intervention)
participants, further studies are now needed using larger sample
sizes and more objective methods. Moreover, while the studies
conducted so far mainly focused on increasing the level of
physical activity of workers, tertiary employees remain highly
sedentary due to the static nature of their. work, which might
have deleterious effects, independently of their physical activity
levels, Some interesting studies effectively suggest that long
periods of sedentary behaviors increase the risk of cardiovascular
diseases, type 2 diabetes, some cancers and obesity, among other
conditions, even in individuals reaching recommended levels of
physical activity (2). ‘

While it remains evident that workplace interventions have
to be conducted to favor healthy active living among tertiary
employees, the sedentary nature of such professional activities
must be considered, The first aim of the present study was to
compare overall healthi indicators among physically active and
inactive tertiary employees, showing a high level of sedentariness.
Secondly, we assessed the effects 6f a 5-month physical activity
workplace intervention on overall health indicators between
sedentary previously active and riewly active tertiary employees.

METHODS

Participants and Design

A total of 193 office employees {tertiary workers; 83 females,
110 males; age: 44.2- £ 9.8 years; weight: 72.6 + 14.7kg;
BMIL: 24.5 + 3.8 kg/m®) took part in this quasi-experimental
study. Participants were approached and recruited through the
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manufacturer internal network, thanks to various informative
announcements to the employees. After a medical inclusion
to control for their ability to complete the whole study,
anthropometric measurements and body composition were
-assessed, aerobic fitness, muscle capacities, well-being as well
as quality of life and health perception were measured (T0).
The participants followed then a 5-month on-site physical
activity intervention and all these measures were replicated by
the end of the intervention (T1). All the participants received
information sheets and signed consent forms as requested by
ethical regulations. To be included the participants had to: (i)
be teitiary employees; (if) show rio contraindications to physical
practices; (iii} be free of any medication that could interfere
with the study outconies. Employees who showed a regular
participation in their worksite physical activity program for the
last 2 years were classified as active while the otherswere classified
as inactive. Their physical activity level was also confirmed
through a self-reported physical activity questionnaire (21, 22)
based on the World Health Organizations Physical activity
guidelines (at least 150min of moderate to vigorous activity
per week) (23). All the participants received information sheets
and signed consent forms as requested by ethical procedires.
This study has been reviewed and approved by our local ethical
authorities {Local Human Protection Committee - CPP SUD EST
VI/CNIL). .

On-Site Physical Activity Intervention

Active and inactive groups were requested to take part in two to
three training sessions per week, within their worksite training
program. Each session lasted 45min minimum, alternating
between muscle-strengthening and cardiorespiratory exercises
(one of each per week), supervised by a professional for a
duration of 5 months. The program proposed 18 different
physical activities such as muscle strengthening; stretching,
cardiorespiratory or team sports. The participants were asked to
perform at least one muscle-strengthening (weights machines)
and one cardiorespiratory session (Latin dance, step, bike,
fight exercise...) per week. Compliance was controlled by a
computerized access to the sport facilities.

Anthropometric Measurements and Body
Compaosition

A digital scale was used to measure body mass to the nearest
0.1kg, and barefoot standing height was assessed to the nearest
0.1 cra using a wall-mounted stadiometer. Both body mass and
height were obtained at the same time of the day for the same
subject, and not in a fasting state. Body Mass Index (BMI)
was calculated as body mass (kg) divided by height squared
{m*). Body Composition was assessed by bioelectrical impedance
analysis, performed with the Tanita MC780 multi frequency
segmental body composition analyzer. This analyzer consists
in a stand-alone unit where the subject has to step on bare
foot (standard mode). Information concerning the subject (age,
gender, and height) is entered by the researcher. Once body mass
has been assessed by the scale, the subject has to take grips with
both hands (alongside his body) during the impedance measure
(Hand to foot BIA). A full segmental analysis is performed in

less than 20s. Total body fat, total fat-free mass and body water
were reported by the researcher into an excel sheet for statistical
treatment. The newly developed BIA amalyzer has been recently
validated in healthy adults (24).

Well-Being, Quality of Life and Health
Perception ‘

Well-being and quality of life at work were assessed using a
newly developed questionnaire (“worksite well-be ing and quality
of life questionnaire”) especially designed for occupational health
stidies. The participants were asked to rate statements describ ing
their well-being at work using visual analog scales ranging from
“not at all” to “absolutely” (i.e., “T'm actually feeling distressed
while at work”). This questionnaire has been recently validated
in a similar population (25).

All participants ‘were adlso asked to complete a short self-
administered questionnaire specifically designed to explore their
perception of health (“health perception scale?). Six criteria were
investigated: (1) perceived physical fitness, (2) perceived ideal
weight, (3) perceived healthy balanced diet, (4) perceived sleep
quality, (5) perceived stress level, and (6) perceived general
hiealth. A10-point scale from 1 (not at ally to 10 (very much) was
used to assess each item. The six individual scores were computed
to obtain a global score for health perception. This questionnaire
has been previously validated in adults (26).

Aerobic Fitness :

The step test was performed on a stool of 16.25 inches (41.3cm)
for men and 11.8 inches {30 cm) for women for a total duration
of 6 min at the rate of 24 cycles per minute, which was set bya
metronome. Participants were asked to wear a heart rate monitor
(Pclar Electro Inc, Lake Success; USA) during the test and heart
rate was recorded at the end of the 6 min, 30s and 1 min after
completion of the test. This test has been found reliable in healthy
subjects and it is highly reproducible (27).

Muscle Capacities

Upper limbs muscle strength was assessed using the handgrip
on the dominant hand, as a non-invasive marker of muscle
strength of upper limbs, well suitable for dinical use (28). The
participants were also asked to perform a maximal number of
push-ups (with the knees on the floor) respecting an imposed
frequency. The test stopped once they were not able to maintain
this thythmicity or showed difficulties to maintain the correct
position (29, 30). Counter Movement Jump (CM]J} was used
to assess lower limb muscle strength using the Optojump
technology (Microgate SRL, Rome, Italy) (31). The Shirado
test was used to assess the static endurance of the abdominal
muscles (32) and the Sorensen test to assess back strength and
endurance for all the muscles involved in the extension of the

trunk (33).

STATISTICAL CONSIDERATIONS

Sample size has been estimated in order to compare overall
health indicators as fat mass percentage among physically
active and inactive tertiary employees showing a high level
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of sedentariness. According to our previous work (20) and
to Cohen’s recommendations (34) who has defined effect-size
botinds as: small (ES: 0.2), medium (ES:.0.5) and large (ES: 0.8,
“grossly perceptible and therefore large”), we calculated that a
minimum of 185 participants would allow to highlight an effect
size-equal to 0.5 for a two-tailed type I error at 5%, a statistical
power of 90% and a ratio 60—40% for inactive/active employees.
All analyses were performed using Stata software (version 13,
StataCorp, College Station, TX). Statistical analyses were done
for a two-sided type I error of a = 5%. Baseline subject’s
characteristics were presented as the thean = standard deviation
(SD) or the [median interquartile range] for continuous data
(assumption of normality assessed by using the Shapiro-Wilk
test) and as the number of patients and associated percentages
for categorical parameters. Quantitative variables were compared
(at each time-point evaluation TO and T1)-between independent
groups (active vs. inactive tertiary employees) by Student t-test
or Mann-Whitney test if conditions of t-test were not respected

9.8 years, an average weight and BMI 0f72.6 + 14.7 kg dnd 24.5
=+ 3.8 kg/m® respectively. At baseline (T0), 98 and 95 participants
composed the inactive and active groups respectively against 71
and 73 at the end of the intervention (T1).

Figure | illustrates the dropout rate observed during the 5-
month workplace program. 22% of all subjects dropped out
before the end of the intervention, with a higher rate observed
in the initially active employees: 20% did not complete the whole
study against 27% in the inactive sample (p < 0.05).

Table 1" details the results for anthropometric characteristics
and body composition, while Table 2 presents the participants’
functional characteristics, well-being and health perception.
There was a statistically significant difference for push-ups (p
< 0.001yp < 0.01 respectively), Sorensex test {p < 0.001), fat

TABLE 2] Intra- and inter-group results for functional tests, health perception and

(normality and homoscedasticity analyzed using Fisher-Snedecor wel-being
test). Comparisons between independent groups were done Inactive Active Tvs. A
by Chi-squared or when appropriate by Fischer-exact test for :
categorical variables. To analyze repeated correlated data, the  Heafth parception O 5l2£161 613143 p< 0001
evolution of variations between the beginning and the end of the ki 801147 &5+ 127 a2
study was calculated for each parameter. Then, random-effects TOvs. 71 p<0.001 ns
models were performed to study fixed effects as group (noted  Worksts wel-being  TO 73414 73+18 as
intergroup evolution of variations in Tables 1, 2), time-points T 7812 7418 ns
evaluation and their interaction taking into account between and TOvs T1 ns ns
within subject variability. The normality of residuals was checked  Restheart rate fbpre) 7O 718+ 1 Erd 116 s
for all models. A sensibility analysis was performed to measure Ti 735+£105 683+ 103 a3
the possible impact of missing data (notably imputation of TGvs T1 ns ns )
missing data). Results and practical conclusions were analogous  Heart rate (opm) e 150.4 £202 147.9 & 169 ns
(data not shown). T 1411 £183 1856+ 173 p=00698
TOvs. T p=0.0029 P <0.001
RESULTS Heart rate +:80 (bpinj  TO 126 £266 1288 22 ns
T 1278 £193 1169+162 p=00329
A total of 193 middle and upper classes office workers took part TOvs. T1 ns P <0.001
in the study; 84 females and 110 males with an average age 0f 44.2  Heart rate 460 (pprn)  TO 118 £208 1124 £22.4 S
T 1M13£213  106+184 p=00236
TOvs. T1 ns P <0.001
TABLE 1| intra- and inter-group results for anthropometry and body composition. CMJ (e TO 248 £7.7 238 + 71 ns
Inactive Active 1A T 267 £76 24489 s
TOvs. 71 p=00256 ns
Fat mass {%) T0 24875 217+ 71 o =0.0032 Handgrip (kg) TO 24677 236+ 7.1 ns
T 228868 208+73 p=00722 T 18107 408 =111 ns
TOvs.TI  p<d001  p<0001 Tovs. 71 p=0.0035 p=00082
Fat-freernass (kg) 1O 52.5 & 11.3 586+ 107 ns Puch-ups irep) TO 228+144 B5£192 p<0.001
I 545+ 108 527409 ns T 284 4+154 3WBL18  p=00014
Tovs. 71 ns ns TOvs. T1 p <0.001 ns
Bii tkg/m?) T 25+ 46 24182 ns Shirado (s) T 17814777 1818 £ 50.9 s
T 24.9 + 3.8 28.7 £ 31 p = 0.0864 Ti 1841 £822 1743 £52 ns
Tovs. T1 ns ns TOvs. T1 ns ns
WC {om} TO @2+ 158 875+123 p=00264  Sorensen(s) TO 1012 £568 189+ 418 p< 0007
il 92 + 13.4 87+ 121 p=00287 T H2B£842 1812+47.7 p<0.001
Tovs. 71 s ns Tovs T1 ns ns

Bivl, Body Mass index; WC, Waist Ciraumisrence; TO, baseiing; T1, end of the 5-month
progran; |, fnactive; A, Active.

ChiJ, Counter Moverment Jump: ST, step test: HR, heart rate; T0, basalng; TY, end of the
S-month program; |, Inactive; A, Active.
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FIGURE 1 | Dropout rates 1o a 5-month workplace physical activity program
between inifially active and inactive tertiary employees ("o < 0.05).

mass (p < 0.01; tendency respectively) and waist circumference
(p < 0.05) between active and inactive at TO but also at
T1. Table2 also highlights a significant difference for health
perception at TO between active and inactive participants (p <
0.001), but this difference no longer exists at T1. No significant
change in worksite well-being, rest heart rate, CMJ, Shirado test,
fat-free mass or BMI was observed during the study. There
was a time effect for the inactive group which demonstrates
significant progressions between T0 and T1 for health perception
{p = 0.001), and CM]J (p < 0.01). In contrast, the two groups

significantly improved their results for handgrip (p < 0.01), push-

ups (inactive:p < 0.001 and active: p < 0.05), fat mass (p < 0.001)
and their heart rate post exercise (inactive: p < 0.01 and active: p
< 0.001) between T0 and T1.

Table 3 details the results of the amplitude of the variations
obtained between T0 and T1. Health percepton (p < 0.001),
performances at the Sorensen test (p < 0.05), Shirado test
(tendency) and BMI (tendency) all show a significantly higher
progression in the inactive compared with the active groups.
The variations observed between TO and T1 were not found
significantly different between groups for worksite well-being,
CMJ, handgrip, push-ups, fat mass, fat-free mass and waist
circurnference.

DISCUSSION

The main aim of the present study was to compare overall
health indicators between active (above recommended levels
of physical activity) and inactive (below recommended levels)
employees with high and similar levels of worksite-induced
sedentariness. According to our results, BMI, fat-free mass, lower
and upper limbs muscle capacities (CM] and handgrip) and
aerobic capacities are not different between active and inactive
tertiary employees who both spend about 7.5h per days seated
in front of computers (approximately 37.5 h/week). This is to
our knowledge the first study that questions the effect of a high

level of sedentariness on health and fitness indicators among
physically active and inactive workers. '

While public health strategies have been developed to increase
individuals’ physical activity Jevels over the last decades, more
concerns are expressed today regarding the progression of
sedentariness. Indeed, it is now clear. that physical activity
and sedentary behaviors are two different constructs that have
independent effects on health (35). This is particularly important
since sedentariness has become one of the largest public health
concerns, being nowadays recognized as one of the main caiises
of preventable premature mortality. Although worksites have
been identified as ideal settings to favor physical activity among
workers (9), the “tertiarisation” of our societies and industries
has been favoring sedentariness, with employees spending now
most of their daily time seated in front of computers. While
most of the available studies have been evaluating the levels
of physical activity of tertiary employees (36), their time spent
seated and/or in front of a computer screen (37), or have
been independently looking at the effect of physical activity
programs (38) or interventions aiming at reducing sedentary
time (39), we did not find any work comparing fitness parameters
between physically active and inactive tertiary employees who are
characterized by a high level of sedentariness.

In their study, Ko et al. compared the incidence of metabolic
tisk factors and the prevalence of metabolic syndrome between
white collars divided in physical activity tertiles (#0). According
to their results, workers with the lowest physical activity
levels present higher waist circumference, increased triglycerides
concentrations, higher HDL-C concentrations and a higher
risk for metabolic syndrome (40). Unfortunately, their data
do not allow the dlassification of their participants as active
or ipactive in regards to physical activity guidelines, and
information regarding sedentary behaviors is missing, as well
as details regarding the exact occupational activity of their
participants (40). More recently, Browne et al. conducted
a cross-sectional study among about 500 sedentary tertiary
employees, hypothesizing that sedentary occupational workers
who meet phiysical activity recommendations (without precising
the guidelines used) present lower risks for metabolic syndrome
than inactive ones (41). Their results point out that active
workers show lower odds for abdominal obesity, elevated
blood pressure, reduced high-density lipoprotein cholesterol and
overall metabolic syndrome, after adjustments for age, working
hours, body mass index, and tobacco use (41). The significantly
higher fat mass percentage and waist circumference observed in
our inactive group are in line with these results. Although these
studies tend to suggest that in employees who spend most of their
daily time sedentary, physical activity has beneficial effect on their
metabolic health, we missed finding any data related to physical
and overall health fitness.

Not only objective health and fitness indicators were assessed
in the present work, employees’ self-perception of their overall
health and work-related well-being were investigated. Although
active workers show a significantly greater score for overall
health perception, worksite wellbeing was not significantly
different compared with inactive employees. Although this might
suggest that physical activity levels might not be associated
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TABLE 3 | Intergroup evolution of variations bstwean ths baginning and the snd of the stucy.

Inactive Active P

mean sd var medn sd var
Health perception 202 £ 354 18,6 [-2.7:35.1] 3.7 £ 212 15[-11;8.4 -p < 0.001
"Worksfe.wsil-being 24213 1.4 [11.4;14.3] 1.8 £397.2 -C.06 [-6.4,8.3
CIJ (orn) 52 & 14 3.2[-8.82.9 3.9£218 3.3{-1.6;12.2]
Handgrip kg) 3487 2.9[-159.1] 4.1:+109 8.2[-3.1;10.3]
Puch-ups {rep) 205 £ 653 16.4 [0;40] 50 & 230.2 6 [-5.9;28]
Shirado. (se¢) 206 + 73 0'[-14.3:287] —2.9+22.4 0 [0;0] p=00743
Sorensen (sec) 854 + 119.8 0 [0;28.2] 0.08 & 21.7 0 [0;0 p=0.0341
Fat mass (%) —42+93 —4.9 [~2.6;—0.4] -3.4+88 —2.7[-7.8:3.3]
Fat-free-rnass (kg) 0826 1[-0.4;2.4] 0.7 £ 3.4. 0.7 [-0.5;2.4
BIVI (kg/rm®) -05£3 —0.4[-2:0.8] 0124 0.41-13;1.7) p=0.0812
WC (o) -02 £56 0.4 [-2:3;1.5] 0.05 56 ~0.1[-2.5:2.5]

BAI, Body Mass Index; WC, Waist Ciroumfsrence; ChJ, Counter Movemient Jump; TO, basaiing; T1, end of the 5-month program; 1, inactive; A, Actha

with employees” work-related safisfaction and comfort, some
recent studies suggest that tertiary employees’ wellbeing might
be related to sedentary behaviors, which may explain our results
since both active and inactive workers present here at least 7.5h
of sedentary time per day (42). Such results are definitely of
importance for both workers and employers, since work-related
wellbeing has been clearly identified as a major predictive factor
for prolonged or future sickness absence {43).
The second aim ofthe present work was to assess the effects of
a 5-month worksite structured and monitored physical activity
program among initially inactive and active employees {already
regularly using the companies’ physical facilities for the last
2 years). While the majority of the published papers in the
field assesses the effects of physical educations, encouragement
and motivational strategies (39, 44) walking meetings (45)
or sedentary breaks (46), less studies have been conducted
implementing structured aerobic and resistance exercise sessions
20, 47). In 2009, Pedersen et al. conducted a 1 year randomized
controlled trial questioning the effects of resistance training and
all-round physical exercisé sessions perforred within workplaces
{1 b/ week during working hours) on tertiary employees health
indicators (47). Their results showed significant reductions of
cardiovascular and metabolic syndrome-related risk factors as
well as musculoskeletal pain symptoms, concomitantly with
minor increases in physical capacities. The physical activity

levels of the participants was however not considered. In the .

present study, the participants were asked to perform 2 to 3
exercise sessions per week, composed of resistance and aerobic
exercises, in one of the physical activity facilities propesed by
their companies. According to our results, while numbers of
health and fitness indicators were improved by the program
in our initially inactive subsample, active individuals also show
improvements. While health perception and counter movement
jumps were significantly improved in the inactive group only, the
heart rate response to our aerobic test, the handgrip performance,
the maximal number of push-ups, as well as the percentage of
fat mass was significantly improved in both groups. Interestingly,

the heart rate. recovéry 30s and 1min after the aerobic test
were improved in the experienced group only. These results
suggest that -while such a physical activity intervention has
beneficial effects in initially inactive employees, it continues to
favor positive adaptations in active ones. These results are in line
with a previously published pilot study, suffering from reduced
sample- size but already suggesting the interest of worksite
exercise programs among tertiary employees, whatever their
initial physical activity level (20).

Although the present study provides main insights regarding
the importance of considering both sedentary and physical
activity levels when it comes to evaluating tertiary employees’
health indicators, and undedines the beneficial effects of
structured on-site physical interventions among both active and
inactive workers, our results also point out the necessity to
consider the employees adherence rate to such programs. Indeed,
1 out of 5 participants.did not complete the whole intervention,
which must definitely be considered by stakeholders and
investigators who must try to understand and identify the
potential undelying reasons. This 20% dropout rate observed
here, is in line with what is rarely discussed but usually observed
in other similar studies. In their study, Jakobsen et al asked
tertiary employees to exercise 5 times a week (10-min sessions)
for 10 weeks and observed a similar dropout rate of 72% (48).
During their 1 year trial, Pedersen et al. obtained a 48% dropout
rate among office workers who exercised 3 times a week (47)
and in our previous pilot work, 30% of the enrolled participants
were found to quit before the end of the intervention (20). While
such high dropout rates are usually observed, the profile of these
participants remains under-explored. Although further studies
are needed, specifically designed to address this question, our
results, as fllustrated by the Figure 1, tend to suggest that the
initial physical activity level of the enrolled employees should
be considered with 2 total of 20% of non-compliant being
observed in the initially active sub-sample against 27% among
the initially inactive one. This also highlights the fact the least
active employees-and therefore those whe need it the most—are
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those who are at highest risk to drop out from such worksite PA
programs.

Our results should clearly be interpreted in light of some
limitations. The sample size might be considered as one of the
limitations, undedying the difficulty to recruit volumteers for
such interventions, reinforcing the need for deeper explorations
of the potential specific profile of employees interested in
workplace physical activity programs. The use of field testing
to assess employees’ physical fitness might also be a limitation,
and more objective methods could be used, such as ergometers
and direct methods to assess their aerobic capacities (laboratory-
based maximal aerobic testing). Moreover, the use of BIA
to assess body composition is not as accurate as dual-x-ray
absorptiometry for instance; it composes however one of the
best alternatives for studies enrolling large samples and remains
a reliable and validated tool in healthy adults as previously
described (24).

To conclude, the present study suggests that improvements in
some health and fitness indicators might not be found among
active tertiary employees, compared with inactive ones, which
might be due to the high level of sedentariness characterizing
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