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Abstract 

Annika Hed Ekman 

Effects of an intervention to increase physical activity and reduce sedentary time 

in workers with neck pain. A randomized controlled study. 

Degree thesis in the main area Work and health 30 cr 

University of Gävle 

Background: Chronic neck pain is a problem that may be prevented and treated by 

physical activity. Little is known about effective interventions to increase physical 

activity in workers with neck pain. 

Objective: To evaluate the effects of an intervention aimed at increasing physical 

activity among workers with chronic neck pain. 

Design: A 10-week randomized controlled study in a population of 35 (intervention n= 

19, control n= 16) workers. Physical activity was assessed using a tri-axial 

accelerometer pre and post the intervention.  

Outcomes: Daily steps, metabolic equivalent, proportions of time spent sitting/lying, 

standing and walking, and sit-to stand transitions. Linear mixed model was used to 

analyze the intervention effect (group × time) adjusted for the baseline value for each 

outcome. 

Results: There was no significant intervention effect on steps, metabolic equivalent, 

walking or sit-to stand transitions. There were significant intervention effects on 

decreased time spent sitting/lying (p=0.010) and increased standing (p=0.017). 

 

Conclusion: No differences between intervention and control groups were found in 

parameters of total physical activity. However sedentary time decreased substantially in 

intervention group and was replaced by standing time. Larger studies using objective 

assessments of physical activity and sedentary behavior, investigating the effects of 

changes in PA and sedentary behavior on pain and health outcomes, in a working 

population with chronic neck pain are recommended. 

Keywords: occupational health, sedentary, accelerometer, neck pain



 

 

 

 

Sammanfattning 

Annika Hed Ekman 

Effects of an intervention to increase physical activity and reduce sedentary time 

in workers with neck pain A randomized controlled study  

Examensarbete, avancerad nivå (masterexamen), 30hp 

Högskolan i Gävle 

Bakgrund: Kronisk nacksmärta är ett problem som kan vara möjligt att förebygga och 

behandla med fysisk aktivitet. Det finns begränsad kunskap om effektiva interventioner 

för att öka fysisk aktivitet hos arbetstagare med nacksmärta. 

Syfte: Att utvärdera effekten av en intervention riktad mot att öka fysisk aktivitet hos en 

grupp arbetstagare med kronisk nacksmärta.  

Design: En 10 veckors randomiserad kontrollerad studie i en population av arbetstagare 

med kronisk nacksmärta, n= 35 (interventionsgrupp n=19, kontrollgrupp n= 16). Fysisk 

aktivitet mättes med triaxiell accelerometer före och efter interventionen. 

 Utfallsmått: Antal steg per dag, metabolisk ekvivalent, förändringar i proportionerna 

mellan tid i sittande/liggande, stående och gående och antal uppresningar från sittande 

till stående. 

Resultat: Det fanns ingen signifikant interventionseffekt avseende steg, metabolisk 

ekvivalent, tid i gående eller antal uppresningar från sittande. Tid i sittande/liggande 

minskade signifikant (p=0,010) och tid i stående ökade, också signifikant (p=0,017). 

 Slutsats: Det fanns ingen skillnad mellan grupperna i total fysisk aktivitet. Däremot 

minskade tiden i sittande/liggande markant och ersattes av tid i stående. Större studier 

med objektiva mätningar av fysisk aktivitet och stillasittande beteende som också 

undersöker effekter av förändringar i fysisk aktivitet på smärta och hälsovariabler bland 

arbetstagare med kronisk nacksmärta rekommenderas. 

 

Nyckelord: arbetshälsa, stillasittande, accelerometer, nacksmärta 
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Introduction 

Neck pain is a problem in working life 

Neck pain is common among workers which is illustrated by an annual prevalence of 

27% in Norway and 48% in Quebec, Canada as reported in a large systematic review on 

neck pain in workers (1). Chronic neck pain can be described as a musculoskeletal 

disorder (MSD) (2). More than half of all reported occupational injuries in Sweden are 

related to MSD’s and in the European Union 23% of the workers suffer from MSD’s 

(3,4). In a recent review article on musculoskeletal disorders, including neck pain, 

throughout the world, neck pain was ranked as the fourth highest reason for years lived 

with disability (2). Occupational risk factors for developing neck pain, reported in 

systematic reviews on neck pain and work factors, include handling physical loads, bent 

and twisted positions of the trunk and sedentary work positions and psychological job 

strain at high levels can be another risk factor (1,3). Muscular inactivity as well as 

prolonged sitting or standing in the same position at work are reported by the European 

Agency for Safety and Health at Work and by the WHO as risk factors for developing 

neck pain (4,5) while physical activity (PA) may yield a protective effect (6). Neck pain 

can lead to personal suffering as well as economic loss for both individuals and 

employers (7). Thus, there is a need to conduct effective interventions for prevention 

and treatment of chronic neck pain (CNP) in the context of occupational health. 

Physical activity – definitions and general recommendations 

The World Health Organization, WHO, defines PA as “any bodily movement produced 

by skeletal muscles that requires energy expenditure” (8) and energy expenditure is 

expressed as the metabolic equivalent (MET) during a task in relation to the energy 

expenditure during quiet sitting (9). We are built to be physically active (10) and PA has 

“significant benefits for health” (10,11). The promotion of a physically active life-style 

is encouraged from health authorities on an international (11) as well as national level 

(12,13). The Swedish National recommended health promoting dose of PA for adults is 

150 minutes of at least moderate intensity PA (≥3-6 METs, e.g. brisk walking) per week 

or 75 minutes of high intensity PA (>6 METs, e.g. running) and muscle strengthening 

exercises twice a week. Long uninterrupted periods of sitting should be avoided (13,14). 

An increase of the dose can give an increase in health effects as reported in the Physical 
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Activity Guidelines Advisory Committee Report from the USA, based on a systematic 

review of the evidence on PA and health (15). An emerging field of knowledge 

concerns the importance of non-exercise PA for cardiovascular health (16) and the 

association between sedentary behavior and health risks (17–20) pointing to the 

importance of changing insufficient PA behaviors. Sedentary behavior refers to 

activities performed while sitting or lying, with a low energy expenditure of 1.5 METs 

or less (9). Physical inactivity is defined as not meeting the recommended guidelines. 

However, a person can meet the recommended PA guidelines and still spend most of 

their day in a sedentary behavior in their workplace or in leisure time (ibid). Therefore, 

it is of interest to investigate a person’s total level and temporal distribution of PA. 

Importantly, because self-reported measures of PA are less precise than objective 

measures and can introduce bias through over- and/or underreporting (21), objective 

technical measurements of PA are recommended. Reliable, valid, sensitive and 

objective assessment of PA is important both for comparing results across different 

studies and for accurate evaluation of intervention effects (22–25). Tri-axial 

accelerometers can be used to assess PA in uninterrupted periods in different types of 

activities and postures (e.g., lying/sitting, standing and walking). Thus, accelerometry is 

a useful tool for assessment of total PA as well as the temporal activity pattern (26). 

Physical activity and neck pain 

In a systematic review from 2011 including 13 articles rated as high quality on the 

association between PA and neck and low back pain there was limited evidence for no 

association between PA and CNP in workers (23). Contrary to this a prospective cohort 

study from 2015 among 367 participants followed for one year and using objective 

assessment of PA Sitthipornvorakul et al. (6) found that an increase of 1000 daily steps 

could reduce the risk of developing neck pain in workers with sedentary jobs by 14%. 

A review from The Swedish Work Environment Authority searching for articles of any 

type and quality on the prevention of work related musculoskeletal disorders through 

physical exercise time found several studies of various designs pointing to favorable 

associations between PA and CNP (27). PA seem to have a protective effect on 

developing CNP in workers (28,29) even though evidence varies (1,30). In a recent 

cohort study conducted between 2003 and 2007, Rasmussen-Barr et al. (31) found a 



 

3 

 

positive association between PA levels and recovery from persistent CNP in women. 

Furthermore, in the updated chapters (32) published on-line in 2015 in the evidence-

based information bank, published by the Swedish Professional Associations for 

Physical Activity, on physical activity in the prevention and treatment of disease (33) 

PA is recommended as a useful intervention to decrease CNP whereas inactivity can 

make the prognosis worse. A prospective cohort study of 1742 Dutch employees 

showed that to take part in sports during at least 10 months a year had a positive effect 

on neck/shoulder symptoms and that there were indications that to walk or cycle to 

work also could contribute to a positive effect on neck-shoulder symptoms (34). To 

summarize, it is commonly expected that PA can be a useful intervention to prevent and 

decrease CNP.  

Furthermore, there are indications that the temporal distribution of PA in patients with 

chronic muscle pain, including neck pain, is different from healthy controls, with lower 

activity levels during leisure time (24,35–37). Even though total volume of PA was 

similar in both groups Hallman et al. found reduced leisure time PA in CNP’s as 

compared to pain free controls (37). Therefore, workers with CNP may benefit from 

interventions aimed at encouraging simple everyday activities such as walking, in order 

to decrease CNP and promote health and well-being (37,38).   

Behavioral change techniques 

A change in PA, be it an increase in the total level or a decrease in sedentary time, calls 

for a change in behavior. To help motivate a person to change her/his PA behavior is a 

challenge (39). There are several theories on health-related behavioral change, for 

example Social Cognitive Theory (40), or Self-Regulation Theory (41). All of these use 

a collection of behavioral change techniques (BCTs). Some of the BCTs are found in 

more than one model which makes the understanding and comparison of active 

ingredients in trials only reporting the name of a theory of behavioral change difficult.  

The CALO-RE taxonomy of behavior change techniques by Michie et al. (42) was 

published to be used for reporting interventions aimed at changing PA and eating 

behaviors. The taxonomy provides detailed definitions of 40 BCTs and examples of 

how to distinguish among them and thus creates an opportunity to analyze and compare 

which specific BCTs were used in different studies (42).  
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Examples of BCTs commonly used in interventions can be described using the CALO-

RE taxonomy. Using the national and international guidelines on recommended PA 

levels to inspire a change in PA provides an opportunity to use the BCT “provide 

information on consequences of behavior in general”. If the information on the benefits 

on PA is based on a person’s characteristic’s it is a separate BCT “Providing 

information to the individual”. “Goal setting (behavior)” is when someone is 

encouraged to make a resolution towards behavior change “I will stand up more at my 

desk”. “Action planning” involves answering “what, how, where and when” about the 

desired behavior. ” Barrier identification/problem solving” represents planning to 

change a behavior and focuses on the specific obstacles to the behavior. “Prompting 

review of behavioral goals” is to analyze how one’s goals were met. To receive praise 

or rewards, including self-reward for attempts at achieving goals is to “prompt rewards 

contingent on effort or progress towards behavior”. Praise and encouragement if one 

performs the specified behavior is “To provide rewards contingent on successful 

behavior”. If subjects keep records of their PA they are prompted to “self- monitoring of 

behavior”. When a person is provided with data concerning their own registered 

behavior they are “provided feedback on performance”. When there is a written 

agreement of a specified behavior witnessed by another there is an “agreed behavioral 

contract”. Encouraging e-mails would be an example of the “use of follow up-prompts”. 

BCTs in interventions 

A recent high quality systematic review of 58 workplace health promotion interventions 

for increasing PA used the CALO-RE taxonomy to list the BCTs used in the reported 

trials (43). The theoretical basis of the interventions was reported in seven of the trials 

including one that combined theories. Although 32 of the trials showed significant 

increases in PA levels it was unclear what types of interventions or delivery formats 

were the most effective. The authors recommend more well-designed studies using 

objective measurements of PA, designed to evaluate which theories of behavior change 

are the most effective. Another review and meta-analysis by Bishop el al (44) of 42 

articles included in a Cochrane review of PA in chronic musculoskeletal pain (45) 

investigated the BCTs used and how five contextual features were shared between 

control and intervention groups. The five most common BCTs included body changes, 

instructions how to perform the behavior, generalization of target behavior, graded tasks 



 

5 

 

and behavioral practice/rehearsal. Interventions using unique BCTs not available to 

controls in randomized trials had higher PA outcomes for persons with musculoskeletal 

pain, even if control and intervention groups had similar “patient-practitioner” 

relationship (44) 

Interventions to increase PA in healthy workers, reviews 

Among healthy workers Abraham et al. (46) found good support for interventions 

targeting increased walking/step counts in a review including 37 studies published 

1997-2007. In contrast, Freak-Poli et al. (47) systematically reviewed articles published 

up until 2012 for workplace pedometer interventions to increase PA. The included four 

studies reported insufficient evidence to assess pedometer effectiveness. Again, To et al. 

(48) reviewed workplace PA interventions including 20 articles published 2000-2010 

and found interventions using pedometers, with less rigorous design, using internet-

based techniques and including activities at environmental/social levels likely to report 

being effective. Chau et al. (49) included 6 studies aimed at increasing energy 

expenditure (increase PA or decreasing sitting) in a review on worksite interventions to 

reduce sitting, but found no report of significant reductions in sitting time. 40 articles 

published 1992-2015 were included in a review by Commisaris et al. (50) on 

interventions to reduce sedentary time and increase PA during productive work. 

Interventions fell into three categories; one of these was personalized behavior 

interventions which was found to show moderate evidence for increased PA in general 

and conflicting evidence for effects on PA and sedentary behavior at work.  

Interventions to increase PA in healthy workers, controlled interventions 

Articles on workplace interventions from 2006-2016 to increase PA among healthy 

workers at individual levels typically include one or more BCTs such as information on 

consequences of behavior in general, goal setting, feedback often by pedometer and/ or 

e-mail reminders, self-monitoring through pedometers and activity logs and barrier 

identification/problem solving (41,51,52). These show a variety of results, e.g. a trial 

using action planning reported increased PA in both groups (51), a trial with a website 

providing information on PA, goal setting, and identification of barriers was effective in 

increasing PA in the intervention group (52) and a pedometer intervention including 

goal setting, feed-back on performance, information on consequences of behavior and 
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self-monitoring of behavior by step calendar reporting increased step counts in both 

groups but more in the target group (41). These BCTs are sometimes combined with 

interventions on organizational levels such as group meetings, providing facilities for 

PA (gym, suggested walks, prompts for stair use, time to exercise) and social support 

(53–57) with results varying from decreased step counts in both groups (53), increased 

step counts in all study groups (55), increased PA in 3 out of 5 groups (54), increase of 

PA in intervention group, but decreased again at six months follow up (56,57). 

Outcomes, increased PA, were measured by questionnaires and activity logs (23), or 

objective measures such as pedometers or accelerometers or a combination of self-

reporting and objective measures (53,55–57). The variety of intervention components 

and of outcome measures in these studies makes the results difficult to compare 

Interventions to increase PA in workers with neck pain, reviews 

Strong evidence for pedometers being an effective tool in walking interventions to 

increase PA in patients with musculoskeletal disorders was found in a review including 

seven articles published 1998-2013 (58). However, workplace settings were not 

inclusion criteria. Systematic literature reviews on workplace interventions in workers 

with CNP have mainly focused on studies preventing and reducing musculoskeletal 

disorders in general, not on trials to increase or change PA. Recommendations include 

resistance and endurance exercises and specific exercises for neck and shoulder-arms as 

effective for CNP (59–61). However, research on exercises, resistance training and 

interventions on group or organizational levels was not within the scope of the present 

study. 

 

Evidence on effects of PA-interventions in subjects with neck pain 

A search for evidence from the last decade, 2006-2016, on controlled interventions 

aiming to increase or change PA among workers with CNP resulted in one article by 

Bernaards et al. (62). This was a medium quality RCT to evaluate the effects of 

increased PA in combination with a change in work-style factors or a change in work-

style factors alone among computer workers with CNP. The BCTs information on 

consequences of behavior, addressing barriers/problem solving generally and 

individually and individual advice at group as well as individual level were used. Self-
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reports revealed no significant intervention effect for total PA however all study groups 

reported increased PA (62). To summarize, the review of the existing literature clearly 

indicates the sparsity of high quality intervention studies on levels and temporal 

distribution of PA in workers with CNP. Thus, it is of considerable interest in 

occupational health to evaluate an intervention using behavioral change techniques, 

aimed at raising PA in workers with CNP, and to assess the effects on PA using 

objective measurements. 

Aim  

The aim of this study was to evaluate the effects of a BCT-based intervention directed at 

increasing PA among workers with chronic neck pain. 

Research questions 

Research questions formulated according to PICO (63): 

Research question 1 

Among workers with chronic neck pain to what extent does an 8 week BCT-based 

intervention aimed at encouraging increased PA change the total volume of PA as 

compared to controls receiving only information on recommended levels of PA? 

Research question 2 

Among workers with chronic neck pain, to what extent does an 8 week BCT-based 

intervention aimed at encouraging increased PA, change the temporal distribution of PA 

as compared to controls receiving only information on recommended levels of PA? 

Methods 

The study was reported based on Consort 2010; Checklist of information to include 

when reporting a randomized trial (64,65)  

This study was a conducted by the Centre for Musculoskeletal Research at the 

University of Gävle in cooperation with an occupational health service, and an 

international manufacturing company with the aim to stimulate health promoting PA in 

workers with CNP. The intervention effects on PA are presented here while pain, health 

and physiological outcomes will be analyzed and presented elsewhere. The intervention 
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used BCTs, with feedback on performance derived from accelerometer assessment of 

PA as a main part.  

Trial design 

This was a 10-week single-blinded randomized controlled intervention study with 

allocation ratio 1:1. The randomized population took part in a BCT based PA 

intervention or control intervention over 8 weeks. Baseline and follow-up assessment 

included questionnaires and objective measurements of PA and heart rate (presented 

elsewhere), which were performed the week before and the week after the intervention 

(see below for details). The objective measurements of physical activity and heart rate 

were carried out during a normal week including work days and non-workdays. 

Subjects were instructed to wear the devices for the stipulated time day and night except 

while showering/bathing or swimming and to keep a diary of working and sleeping 

hours.  

Assessment of physical activity 

PA was assessed over 7 days using a single unit, tri-axial accelerometer, the 

ActivPALTM PA monitor (PAL TechnologiesLtd, Glasgow, UK). ActivPAL has been 

considered to be a valid and reliable objective measurement tool (26,66). The small 

(53x35x7 mm, 15 grams) device was attached via adhesive tape to the midline of the 

right mid-thigh. Subjects were instructed to wear it day and night for 7 full days (24 

hours). The accelerometer signal was recorded continuously with a 20Hz sampling rate. 

Based on the accelerometer recordings uninterrupted periods in different PA-types as 

well as steps and sit-to stand transitions were detected off-line using the software 

ActivPAL Professional (PAL Technologies, Glasgow, UK.) (67). In addition, this 

software estimates the energy expenditure, based on the activity classifications, 

expressed as metabolic equivalent, MET. The software produces a visual report 

showing daily and total METs, daily and total steps counts, distribution of time spent 

sitting/lying (sedentary time), standing and walking, as well as daily and total number of 

sit-to-stand transitions. This report was used in the intervention, see below.  
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Assessment of heart rate 

Objective physiological 48 hours assessment of heart-rate was made using the FirstBeat 

Bodyguard (FirstBeat Technologies Oy, Jyväskylä, Finland) (68), a 4x4 cm device 

attached to the skin below the right collarbone and the left side of the lower ribs and 

worn day and night except during shower/bathing or swimming. The visual report 

produced by the FirstBeat software indicated several aspects of PA derived from the 

heart rate recording and was used to provide additional feedback about PA to the 

subjects in the intervention group. Data will be analyzed and presented elsewhere. 

Assessment of demographic data 

A questionnaire was used to assess self-reported characteristics of the study population. 

This included data on age, gender, body length and height, pain, stress, sleep quality, 

work ability and general health as well as a diary of waking and working hours. The 

diary was used to calibrate the data from the objective measurements. Questionnaires 

were checked for missing data when presented by subjects. The complete questionnaire 

will be analyzed and presented in detail elsewhere. Body mass index (BMI) was 

calculated from self-reported weight in kilograms and length in meters by dividing the 

body weight by the square of the height in meters. A BMI of 25 or greater is considered 

overweight (69). Pain intensity was measured by the 0-10 Borg CR 10 scale (70) where 

a higher number indicates higher pain. Assessment of general health was derived from 

question 1 in the SF 36 questionnaire (71) with a 1-5 scale where a lower number 

indicates better health. 

 

Assessment of neck- shoulder pain 

Pain intensity was measured using the Borg CR10 scale, pain duration using 

questionnaire, pain distribution using pain drawing, pressure pain thresholds using 

algometry. (Full data will be presented elsewhere). A standardized physical examination 

performed by a licensed physiotherapist (the author of this thesis) concluded if pain 

could be diagnosed corresponding to ICD number M79.1, M54.2 or M53.1 (Tension 

neck syndrome, trapezius myalgia cervicalgia or cervico-brachialgia) (72).  
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Participants 

Thirty-five full-time male and female (18/17) workers with a mean age 41.5 (±24-59) 

were enrolled in the study. See Table 1 for demographic data at baseline. Eligibility 

criteria were workers; 18-64 years old, reporting muscle pain primarily localized to the 

neck-shoulder region of at least six months’ duration. Exclusion criteria were self-

reported diagnoses of rheumatism, depression, chronic neurological and 

endocrinological syndromes affecting physical activity, drug abuse, severe traumatic 

damage of the musculoskeletal system or widespread pain and no more than 2 weeks’ 

sick-leave the previous six months. Cervical radiculopathy and thoracic outlet syndrome 

were exclusion criteria at the standardized physical examination. The standardized 

physical examination revealed that the classification of neck pain in the study group 

corresponded to the international classification of diseases, ICD (72), tension neck 

syndrome M79.1, cervicalgia M54.2, or cervico-brachialgia M53.1. 

Recruitment 

After introductory meetings with company and union representatives, permission to 

perform the study was given. A link to a web-based questionnaire on musculoskeletal 

disorders, stress and PA was published in two sessions (October 2014 and October 

2015) on the company’s internal website. All employees had access to the questionnaire 

through the internal web-site. For practical reasons the recruitment took place in two 

bouts, October 2013 - December 2014 and October 2015 - January 2016. 

Screening process  

Screening for eligibility was made in three steps by the author of this thesis. 1) Based on 

data from the web-based questionnaire a first screening was made. 2) Eligible subjects 

agreeing to participate were then contacted for a standardized telephone interview (See 

appendix 1). If found eligible, they were enrolled in the study and invited to the base-

line measurement. 3) To verify the classification of CNP, a standardized physical 

examination of the neck and shoulders based on Health Surveillance in Adverse 

Ergonomics Conditions, HECO (73–75) was made by a licensed physiotherapist  

immediately before the start of the base-line assessments (See appendix 2 and 3). 

Subjects not meeting inclusion criteria at this stage were offered to take part in the 

baseline assessments but were not enrolled in the study.  
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Settings and locations: 

Physical examination, baseline- and post-intervention measurements were made by a 

licensed physiotherapist (the author of this thesis) who also delivered the intervention at 

the company’s local Occupational Health Service during four visits, 45-60 minutes 

long. Measurements were typically started on Wednesdays, in order to keep 

measurement times as consistent as possible, or in few exceptions at other times 

convenient for subjects.  

Literature search 

A literature search was made between Jan 17 2016 and March 5 2016 in the electronic 

databases Pub Med, Academic Search Elite, Cinahl, Science Direct, Psych Info, Web of 

Science and Scopus.  

Inclusion and exclusion criteria (practical screen) 

Inclusion criteria were articles or reviews on controlled intervention studies in work 

settings aimed at evaluating increases or changes in PA or optimizing patterns of PA, 

among workers 19-64 years old with neck pain, published in English in peer-reviewed 

academic journals between 2006 and January 2016. Outcomes should be physical 

activity. Studies in clinical settings, among sick-listed workers, concerning 

interventions using resistance training and/or performed only on organizational or group 

levels were excluded. The time frame was chosen to explore recent evidence as the 

literature on the health risks of inactivity and sedentary behavior might have influenced 

interventions more than before during the last decade. 

Search terms 

Search terms were chosen using PICO strategy based on the research questions (63). 

Search terms used were (”work”OR”occupational*”), ”pain”,”musculoskeletal 

disorder”,”trapezius myalgia”, (”neck”OR”shoulder”), “intervention”, “ increase 

physical activity”, “acceleromet*”, “pedomet*”, “behavio*”, “motivation*”, and 

“physical activit*”.These were combined using Boolean operators to fit the search 

strategies of the data bases used. 
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Search flow 

778 titles and abstracts were screened for relevance of which 58 abstracts were chosen 

for more careful reading which left 40 articles to be screened for relevance. After 

removal of doubles and exclusion due to lack of relevance 11 articles and reviews 

remained. Another 4 were added from other sources (personal information, reference 

lists of other articles) leaving 15 relevant articles to assess for quality. Only one article 

fit all inclusion criteria, including a population with neck pain. 8 articles with a 

population of healthy workers were included as they concerned relevant interventions. 4 

reviews and a total of 9 articles were finally included for quality screening. 

Quality criteria 

Quality criteria were based on The Delphi list (76) and Fink (77). The questions were: 

1) Research question/aim of study clear? 2) Was the intervention clearly described? 3) 

Was the intervention based on behavioral change techniques or theories or was BCT’s 

described? 4) Was a method of randomization performed and described? 5) Were the 

groups similar at baseline regarding the most important prognostic indicators? 6) Were 

the eligibility criteria specified? 7) Was the outcome assessor blinded? 8) Was the 

intervention provider blinded? 9) Was the participant blinded? 10) Was sample size 

adequate /power analysis presented? 11) Was statistical analysis appropriate? 12) Was 

assessment of PA reliable and valid? 13) Was PA measured with a reliable and valid 

objective method? Questions 4-9 were included from The Delphi List by Verhagen et al. 

(76). 1-3 and 1-12 were based on Fink (77). For high quality 10 of 13 “yes”, including a 

yes to questions 2, 3, 12 and 13 were needed. For medium quality 10/13 yes and a “yes” 

to 2,3 and 12. Articles with” no” to 12 and 13 were considered of low quality. Reviews 

were considered of high quality if a clearly described search strategy with inclusion and 

exclusion criteria and a summary of articles and findings were presented. Only high 

quality reviews were included from the search. No article or review was rejected due to 

lack of quality. See appendix 8 the full search strategy, and appendix 9 for 

characteristics of studies and quality assessment. 

Intervention 

The intervention included the following BCT components (a) feedback on performance, 

(b) information on consequences of behavior to the individual and in general, (c) goal 
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setting of behavior, (d) barrier identification/problem-solving and action planning, (e) 

prompting self-monitoring of behavior, (f) prompting review of behavioral goals, (g) 

prompting rewards contingent on effort or progress towards behavior , (h) agreeing on 

behavioral contract and (i) use of follow up-prompts (42). 

Feedback on performance: A visual report of subjects’ baseline accelerometer data 

produced by the ActivPAL software showing daily and total number of steps and MET 

the distribution of time spent sitting/lying (sedentary time), standing and walking as 

well as the number of sit-to-stand transitions, was shown to them and discussed at the 

second visit. Subjects were also shown the reports from the 48 hours FirstBeat heart rate 

data which was discussed in the same way. Written reports were sent to subjects during 

the following week. At visit 4 the follow-up reports on PA and heart-rate assessments 

were discussed again and subjects received copies of their reports. Information on 

consequences of behavior to the individual and in general based on findings in the 

visual reports, i. e if subject showed long periods of sitting/lying during leisure time or 

lack of walking time they were reminded of health consequences of inactivity. Subjects 

received oral and written information on national recommendations on PA (14) (see 

appendix 5). Goal setting of behavior, barrier identification/problem-solving and action 

planning were introduced based on the visual reports from ActivPAL and FirstBeat. 

Subjects were encouraged to express their perceived possibilities to increase PA. Other 

personal choices were also encouraged such as lunch-break walking, standing more at 

work, breaks in periods of prolonged sitting or participation in sports. Subjects’ action 

plans were written down by researcher in dialogue with subject as an agreement on 

behavioral contract. Prompting self-monitoring of behavior: Subjects were introduced 

to the mobile phone pedometer apps “Noom Walk” (78) and “Moves” (79) and 

encouraged to use these or other apps of personal choice or pedometers if preferred 

during the 8-week intervention. Use of follow up prompts, prompting review of 

behavioral goals, and prompting rewards contingent on effort or progress towards 

behavior: Encouraging E-mails (see appendix 6), slightly modified to refer to 

individual’s goals and actions plans as noted by researcher, were sent at week 3 and 6. 

Subjects were encouraged to send a brief report on their progress. If they did they 

received a short thank-you mail as feedback/ reward. Subject’s goals and action-plans 

noted by researcher were reviewed and discussed at visit number 3.  
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Control group. 

The control group was only presented with the behavioral change technique information 

on consequences of behavior in general as the same oral and written information on 

national recommendations on PA as intervention group was given at visit 2 (14) (see 

appendix 5). The reports on PA and heart-rate assessments from base-line and post-

intervention period assessments were shown and discussed during visit 4 after the 

follow up assessment. Subjects received written copies of their reports a few days later. 

After the intervention period, controls were given the same chance as the intervention 

group to reflect on their own patterns of PA, and were given the same information on 

smartphone apps as the intervention group.  

Outcomes 

Primary outcomes of change in objectively measured PA were: (i) the total volume of 

PA, i.e., a) the number of daily steps and b) daily energy expenditure expressed as 

MET, and (ii) the temporal distribution of PA, i.e., the proportion of time spent 

sitting/lying (sedentary time) and standing or walking and the number of daily 

transitions from sitting to standing. Accelerometer data including number of steps, 

MET, time spent sitting/lying, standing or walking for each individual was presented by 

the software as numerical, continuous data in a Microsoft Excel 2010 spreadsheet for 

the separate outcomes hour by hour for each day. The data was inspected against the 

diary and days with reports of non-wear were excluded. Only full 24 hour days were 

analyzed apart from the last day which was included if it exceeded 22 hours. The values 

for each of the outcomes listed above were averaged across valid days prior to statistical 

analyses (see below). 

Sample size 

The sample size was based on a priori (65) power analysis based on earlier recordings 

using accelerometry in projects at Centre for Musculoskeletal Research at the 

University of Gävle (37) and comparable data found in the literature indicating that 

about 15 subjects in each group would be enough to detect relevant intervention effects 

for group differences in time spent sitting/lying, standing and walking of at least 30 

minutes, based on an estimated standard deviation of 30 minutes reaching statistical 

power of at least 0.80 with p=0.05. Thus, the aim was to recruit 20 subjects in each 
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group to account for possible drop-outs and missing data. Recruitment finally yielded 

35 subjects.  

Statistical methods 

Descriptive data are presented as means and standard deviation (SD) between subjects 

or as frequencies (n) or percentages where appropriate See table 2.  

Linear mixed models (2×2 factorial design) were used in the IBM SPSS Statistics 

program version 22 to identify possible intervention effects for each of the dependent 

variables, steps, MET, time spent sitting/lying (sedentary time), standing and walking 

and sit/stand transitions between groups. Subjects and intercept were included as 

random factors. Independent variables (fixed factors) were group (intervention vs 

control) and time (pre vs post). Group was set as a categorical variable (reference = 

control group), and time as a continuous variable. A total of 6 models were constructed, 

one model for each dependent variable. To account for inter-individual differences in 

physical activity during baseline when evaluating the intervention effect, the baseline 

value of the respective outcome was included as a covariate (fixed factor) in each 

model. For each model the estimate (B), p-value, and 95 % confidence intervals (CI) 

were derived. The level of significance was set to 0.05. Linear mixed models were 

preferred over the classical mixed ANOVA because it allows missing data (e.g., due to 

drop-outs) at post-intervention assessment as “intention- to- treat”- analyses were used. 

Thus, all subjects randomized to the intervention and control groups were included in 

the analyses regardless of drop-outs or missing data at follow-up (65). For the 

outcomes, normal distribution of residuals was examined by histograms. Inspection of 

the residuals from the regression models did not indicate any deviation from normality. 

Thus, parametric testing was justified.  

Randomization 

The Microsoft Office program Excel 2010 was used by a researcher to derive random 

numbers between 1 (intervention group) and 0 (control group) assigned to lines 2-41 in 

column A representing each of the participants in a prepared spreadsheet. Subjects were 

entered on the next available line in the order they were booked by this author for 

baseline measuring.  
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Blinding 

Participants were blinded to their allocation but for practical reasons the person 

performing the standardized physical examination, the assessments and the delivery of 

the intervention was not. The anonymized coded data was processed and analyzed 

blinded by the author of this thesis. 

Ethical considerations 

Ethical approval for the main study was given 2014-06-14 by The Regional Ethical 

Review Board in Uppsala (80) reference number 2014/123, in accordance with Swedish 

law 2003:4, Ethical review on research involving humans (81). Only the researchers had 

access to the collected data which was kept locked in at the Occupational Health Centre 

during the intervention, and later at the University of Gävle. Electronic data was stored 

at a secured data server at the University of Gävle. Subjects’ identity was converted into 

a code number used in the analyses to guarantee anonymity. Subjects were given oral 

and written information (see appendix 4) and were given the opportunity to ask 

questions before signing an informed consent prior to participation (See appendix 5). 

Information included the fact that participation was voluntary, that one could leave the 

study at any time without giving a reason, and that anonymity was guaranteed (82).  
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Results 

Participant flow  

Figure 1: Participant flow. 

 

Figure 1 illustrates the participant flow during recruitment and throughout the study. 

Reasons for exclusion at the telephone interview were self-reported medical conditions 

listed as exclusion criteria. Others interviewed chose not to participate in the study. At 

the physical examination subjects were excluded due medical reasons. The compliance 

Questionnaire available to >5000 employees 

Interviewed n= 57 

 

 

Randomized study population n= 35 

Excluded at interview n = 12 

Invited to base-line assessment n = 39 

Answered questionnaires n= 309 

Found eligible n = 60 

Drop-out before base-line n = 2 

 

Completed follow-up assessment n=32 

Drop-out after base-line n=1 

 Excluded after physical examination 

 n = 2 

Intervention n=19 Control n= 16 

Drop-out after base-line n=2 

Control n= 14 Intervention n=18 
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to the assessments was very high as only three subjects dropped out of the study after 

baseline assessments.  

Demographic data at baseline  

The demographic characteristics of the study population are presented in Table 1. The 

randomized study population consisted of full-time workers, 46% women and 54% 

men, around 40 years old, slightly overweight, reporting a “moderate” level of neck 

pain and a “good” general health. 

 

Table 1 Demographic data during baseline of the population N=35 

 All (n=35) Intervention (n=19) Control (n=16) 

 Mean SD n=19 Mean SD n=16 Mean SD 

Gender         

Women, n 17  8   9   

Men, n 18  11   7   

Age (years) 41.5 9.0  43.2 8.2  39.6 9.7 

BMI (kg·m-2) 25.5 4.1  25.3 4.0  25.7 4.4 

Pain intensity last 7days (scale 0-10) 3.3 1.4  3.1 1.4  3.6 1.8 

General health 2.5 0.7  2.7 0.7  2.4 0.7 
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Physical activity during baseline 

The average daily step count in the population at baseline was 8839 SD 3453, and the 

average daily MET was 34.1 (1.5). On an average 24 h day, including sleep, about 73% 

(17.6 hours, SD 1.9) of the time was spent sitting and/or lying, while 19% (4.6 hours, 

SD 1.5) and 7% (1.8 hours, SD 0.6) of the time was spent in standing and walking, 

respectively. On average, the population shifted between sitting and standing 58 (13) 

times per day. Thus, although the subjects were close to the recommended PA levels, 

they spent a considerable amount of time in sedentary behavior. There were no 

differences in PA between the intervention and control groups during baseline (Table 

2). 

 

Table 2 Means and standard deviations (SD) of outcomes in both groups at baseline and 

follow up  

Outcomes Baseline  Follow up 

 Intervention Control Intervention Control 

Steps per day 8941 (3175) 8717 (3860) 9922 (3106) 9134 (2193) 

Daily MET 34.1 (1.4) 34.0 (1.7) 34.6 (1.3) 34.2 (0.8) 

Sit/lie (h/day) 17.6 (1.7) 17.6 (2.1) 16.9 (1.4) 17.7 (1.5) 

Stand (h/day) 4.5 8 (1.3) 4.6 (1.8) 5.1 (1.1) 4.5 (1.4) 

Walk (h/day) 1.8 (0.6) 1.7 (0.6) 2.0 (0.5) 1.8 (0.4) 

Sit-stand transitions (counts/day) 61 (15) 55 (10) 58 (12) 56 (12) 

MET, metabolic equivalent is expressed as mean MET ×24 h. 
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Intervention effect on total PA 

The estimates of the intervention effect on PA adjusted for baseline values are presented 

in Table 3. To be in the intervention group was not associated with an increase in the 

total volume of PA as there was no significant intervention effect on total PA expressed 

as number of daily steps or MET per day. This is indicated by the interaction effects 

(group × time).  

 

Table 3 The effect of the BCT based intervention, analyzed using linear mixed models, 

on the total volume of physical activity in the study population N=35.  

Estimates of fixed effects (group × time) adjusted for baseline values 

 95%CI 

Unit Estimate (B)  Significance (P-value)  Lower  Upper 

Daily steps 800 0.351 -921 2521 

MET 0.37 0.269 -0.30 1.05 

The effect estimates represent the interaction between group (reference × control) and 

time (pre vs post).  
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Intervention effect on the temporal distribution of PA 

The intervention group decreased their sedentary time significantly while standing time 

increased significantly as shown in Table 4. There were no significant intervention 

effects on time spent walking or sit-to-stand transitions. Figures 2 and 3 illustrate how 

sedentary time was replaced by standing time. 

 

Table 4 The effect of the BCT based intervention, analyzed using linear mixed models, 

on the temporal distribution of physical activity in the study population N=35 

Estimates of fixed effects (group × time) adjusted for baseline values 

 95%CI 

Unit Estimate (B)  Significance (P-value)  Lower  Upper 

Sitting/Lying (h/day) -1.01 0.010 -1.75 -0.26 

Standing(h/day) 0.81 0.017 0.15 1.46 

Walking (h/day) 0.16 0.247 -0.11 0.43 

Sit-to stand transitions 

(counts/day) 

-3 0.364 -8.43 3.18 

The effect estimates represent the interaction between group (reference × control) and 

time (pre vs post). 
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Figure 2: The effect of the intervention on sedentary time in hours per day (y-axis) pre 

and post intervention. Dotted line = intervention group and solid green= control group. 

Vertical bars represent 95% confidence intervals. 
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Figure 3: The effect of the intervention on standing time in hours per day (y-axis) pre 

and post intervention. Dotted line = intervention group and solid green= control group. 

Vertical bars represent 95% confidence intervals. 

 

Discussion 

A randomized controlled intervention using BCTs was performed in a population of 35 

workers with chronic neck pain. The aim was to increase PA and reduce sedentary time. 

There was no significant effect on total PA however sedentary time was significantly 

reduced, and standing time significantly increased in the intervention group.  

Results on total physical activity 

In contrast to the findings in the present study, a review on pedometers as intervention 

for musculoskeletal diseases reported effects on PA assessed by step counts (58), 

however workplace settings was not an inclusion criteria. Again, in the only study in a 

working population with CNP aiming for increased PA and using self-reports on the 

outcome, found in the present search for literature, all study groups increased PA (62). 

In the PA-enhancing interventions for healthy workers reported by Mailey and 
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McAuley (56) and Ribeiro (57) some of the BCTs also found in the present study were 

used. These, interpreted according to the CALO-RE taxonomy (42), were “information 

on consequences of behavior in general”, “goal setting of behavior”, “barrier 

identification” and “prompting of self-monitoring of behavior”. Furthermore, Mailey 

and McAuley (56) also included other BCTs shared in the present study: “information 

of consequences of behavior to the individual”, “prompting rewards contingent on 

successful behavior”, “agreeing on behavioral contract”, “sharing of positive 

accomplishments” and “using follow-up prompts” as well as some BCTs not used here. 

In these two studies an increase in total PA was found after the interventions, but there 

was no change after six months. The current results from this study indicate, though, 

that this particular type of BCT-based intervention does not seem effective in increasing 

total levels of PA in workers with CNP.  

Results on the temporal distribution of physical activity 

Even if total levels of PA did not change the intervention group decreased their 

sitting/lying time by one hour daily and increased their standing time by 49 minutes, i.e. 

sedentary time was replaced into standing. Thus, contrary to findings in the review by 

Chau (49), and the conflicting evidence found on interventions to reduce sedentary 

behavior by Commisaris et al. (50) this intervention was effective in decreasing 

sedentary time and increasing standing time. This is in line with a newly published 

multi-component cluster randomized intervention study among 317 Danish workers 

with the aim to reduce sitting time (83) that found total sitting time reduced by 71 

minutes and sitting time at work reduced by 48 minutes, primarily transformed into 

standing time.  

Considering the growing knowledge of the health hazards of sedentary behavior, 

popularly referred to “sitting is the new smoking”, the present results are valuable for 

health-related outcomes even though no significant intervention effect was found on 

time spent walking or on the number of sit- to stand- transitions (9,17,20,83). Although 

there are established guidelines on levels of PA for adults (including the 

recommendation to break up prolonged periods of sitting) (14) it is still possible to meet 

these guidelines while spending unhealthy amounts of time as a “couch potato” i.e. in a 

sedentary behavior (16). Thus, not to consider the health promoting effects of 
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transforming sedentary time to standing would be to undervalue this interventions effect 

on sedentary behavior. The possible effects of these interesting changes in sedentary 

time and standing time on neck pain and health outcomes will be analyzed and reported 

elsewhere. 

Implications for occupational health  

Physical variation at work is widely recognized as important for maintaining 

musculoskeletal health e.g. reflected in the Swedish regulations on ergonomics (84) and 

also in popular media. A recent systematic review on physical variation at work and 

musculoskeletal disorders (85) defines variation as “the change in exposure across 

time”. The authors suggest more studies addressing changes in temporal structure of 

work to increase physical variation. The influence of work tasks on the temporal 

distribution of PA was not in the scope of the present study; however, this influence was 

something several of the participants spontaneously reflected on during their visits.  

The population in this study was working full time even though they all had CNP, a 

form of musculoskeletal disorder. There are evidence pointing to musculoskeletal pain 

and demand/control at work as predictors for production loss, as reported in a 

systematic review from the Swedish Institute for Evaluation of Labour Market and 

Education Policy (86) and that working in spite of musculoskeletal problems can lead to 

reduced production (87). Thus, interventions with a potential to influence CNP through 

a change in temporal distribution of PA and in PA levels could influence production 

levels. Furthermore, as prolonged sitting at work is described as a possible risk factor 

for developing CNP (4,5), the present results of decreased sedentary time and increased 

standing time should be of importance to a population of employees with CNP.  

Discussion on method 

The population of 35 employees with CNP from the same organization had similar 

demographic data at baseline regarding age, gender, BMI, pain intensity and general 

health which contributes to the generalizability of results. A limitation is the lack of 

demographic data on the occupation of the subjects, however informal conversation 

during meetings indicated that the majority were white-collar workers. 



 

26 

 

 PA was measured using a tri-axial accelerometer which produces a valid and reliable 

assessment of the outcomes of total PA level and of the temporal distribution of 

activities. This is in line with a review from 2010 on the measuring of PA and sedentary 

behavior at work, based on 11 articles published between 1990 and 2009, stating the 

importance of monitoring of sedentary behavior at work separate from PA (88). Further, 

this facilitates comparisons to other studies and makes assessment in real life possible 

without interfering with work tasks  

The intervention was based on specified behavioral change techniques described 

according to the CALO-RE taxonomy (42) thus making a replication of the intervention 

possible. A visual report of levels and temporal distribution of PA and heart-rate 

produced by the software provided from the manufacturers of the assessment devices 

was used as BCT-component feedback on performance and basis for the following 

discussion on personal goal setting. As the report clearly illustrates long uninterrupted 

periods of sitting/lying the goal to break up these periods was easy to choose for the 

subject and may have influenced the result of sitting/lying time transformed into 

standing time.  

During informal conversations several subjects expressed of how they felt their neck 

pain was influenced by long periods of sitting at work. At the same time many of them 

were aware of the need to, and also did, take regular exercise and had hectic evenings 

caring for children and so forth. To fit even more activities into a hectic evening 

schedule simply was not attractive while standing more at work or breaking up long 

periods of sitting at home might have seemed more “doable”.  

The population consisted of subjects volunteering to participate which could lead to 

selection and response bias (89), thus weakening the generalizability of the results. 

Contamination in controls could not be entirely ruled out as subjects from both groups 

might have been working together and therefore might have discussed their experiences. 

To prevent subjects from accidentally meeting in the waiting room they were welcomed 

in though the main entrance and let out through a back door during visiting days.   

The control group received one BCT, information on consequences of behavior in 

general, which might have influenced their PA, as there is support for an effect of a 

minimal intervention (51).  
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In the present study steps were taken to keep the circumstances as similar as possible for 

both groups in line with Bishops recommendations that context conditions of the control 

group should be kept equal to those of the intervention group (44). All meetings were 

held at the same place, by the same person as far as possible, and at the same weekdays 

(Wednesdays). Efforts were made to keep each meeting as similar to the other as 

possible. As the study was made under real-life circumstances (not in a lab) some 

adjustments were allowed to make it easy for subjects to participate.  

The Hawthorne effect cannot be ruled out as a confounder that could influence both 

groups, making effect sizes smaller, as the fact that they wore the devices a full week, 

answered questions on PA in the questionnaires and knew they were going to be 

assessed again might have influenced all subjects’ PA.  

 

Potential confounders 

During the years between the start of the design of the study and the start of the 

intervention there was an explosion in the field of smartphone applications and similar 

devices to monitor personal PA behavior. In some smartphones used as company 

phones they are now built-in from the beginning. This means that controls also might 

have used the BCT self-monitoring of behavior unknown to the researchers. Also, 

mobile phones/smartphones have become bigger in recent years which make them 

uncomfortable to carry around in small pockets and thus could have made self- 

monitoring of behavior less attractive.  

Bias due to concomitant medication or concurrent disease cannot be ruled out as 

subjects received no instructions on avoiding medical treatments (e.g. visiting 

physiotherapists, chiropractors) which might have influenced their ability to be 

physically active. 

Strengths and limitations 

The design, a randomized, controlled study where the participants were blinded to their 

group allocation is a factor strengthening the external validity of this study.  

As far as we know there are very few studies aiming at increasing or changing temporal 

distribution of PA in a working population with chronic non-specific neck pain even 
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though there is support for PA as beneficial for decreasing and preventing neck pain 

(6,27,31,32). Therefore these results on sedentary behavior and standing time are 

interesting and the growing insights into the health hazards of sedentary behavior (9,16–

20) adds to this interest.  

The recruitment of employees, all from the same organization, with CNP and no sick-

leave exceeding two weeks for the past six months as well as the standardized physical 

examination to verify the diagnoses makes the population homogenous and contributes 

to the generalizability of the findings.  

A limitation is the somewhat low number of subjects accentuated by the drop-out after 

base-line assessment, weakening the power of the study. However, the size of the 

changes in sedentary and standing time, about one hour, gives a good indication on 

possible effects of similar interventions.  

The short follow-up period limits the understanding of the long-term effects of this 

intervention.  

Interpretation 

This intervention showed no effect on total PA, neither daily steps nor MET, among 

workers with chronic neck pain, however, it was effective in decreasing sedentary time 

and increasing standing time. 

Conclusion 

No differences between intervention and control groups were found in parameters of 

total PA. However significant intervention effects were observed in reduced sedentary 

time and increased standing time. Larger studies using objective assessments of PA and 

sedentary behavior, and investigating the effects of changes in PA and sedentary 

behavior on pain and health outcomes in a working population with chronic neck pain 

are recommended.  
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Appendix 4: Information to subjects 

 



 

 

 



 

 

 



 

 

Appendix 5: Informed consent form 

 

 

 

 

 

Samtyckesformulär för deltagande i studien:  

Effekter av fysisk aktivitet på fritiden hos arbetare med muskuloskeletala besvär.  

 

 

Jag har tagit del av skriftlig och muntlig informationen om studien, fått tillfälle att 

ställa frågor och fått dem besvarade. Härmed samtycker jag till medverkan i 

studien: Effekten av fysisk aktivitet på fritiden hos arbetare med 

muskuloskeletala besvär. 

 

 

Ort och datum   Namnteckning 

 

.................................................................. 

 

 

Namnförtydligande 

 

.................................................................. 
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Appendix 7: Templates for e-mails to intervention group 

Intervention e-mail 1 

Hej! Hoppas att allt är bra med dig. 

Vi tänkte höra hur det har gått under veckan? Sist vi träffades pratade vi om din dagliga fysiska aktivitet och om möjligheter till att 

bli mer aktiv och undvika långvarigt stillasittande. Vi gick tillsammans igenom dina mätningar för att se på just ditt rörelsemönster. 

Sedan pratade vi om att ladda ner en app ”Moves” till din smartphone för att det ska bli enkelt att se hur många steg du har tagit 

varje dag. Vi vill uppmuntra dig till att försöka öka din aktivitet under de 8 veckor som studien pågår. 

Det finns gott stöd från forskning inom området, att din hälsa kan förbättras även med en liten ökning av fysisk aktivitet. ”all fysisk 

aktivitet är bättre än ingen alls, och ju mer aktivitet desto bättre” 

Vi undrar om du har rört mer på dig under veckan jämfört med tidigare? Hör gärna av dig och berätta hur det har gått. 

 

Vänliga hälsningar, 

David Hallman och Annika Hed Ekman 

 

Intervention e-mail 2 

Hej! Hoppas att allt är bra med dig, och att du haft en skön höst.  

Vi tänkte höra hur det har gått sedan sist vi hördes av?  

Vi har ju pratat om din dagliga fysiska aktivitet och om möjligheter till att bli mer aktiv och undvika långvarigt stillasittande. Vi vill 

fortsätta uppmuntra dig till att försöka öka din aktivitet under de 8 veckor som studien pågår. 

Det finns gott stöd från forskning inom området, att din hälsa kan förbättras även med en liten ökning av fysisk aktivitet. ”all fysisk 

aktivitet är bättre än ingen alls, och ju mer aktivitet desto bättre”.  

Vi undrar om du har rört mer på dig under den allra senaste perioden jämfört med tidigare? Hör gärna av dig och berätta hur det har 

gått. 

Vi är också glada att hälsa dig välkommen till start av nästa mätning i forskningsprojektet!  

Datum:  

Tid:  

Plats: Previa, Sandviken (samma som sist) 

 Vänliga hälsningar  

Annika Hed Ekman och David Hallman 

  

Tel Annika 246743
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D  ( "intervention" ) ) AND”increase physical 

activit*” 

(limit to physical activity) 

Scop

us 

19  1  0   

TS=((((”Work*”OR”occupational*”)AND((”pain”

OR”musculoskeletal disorder”OR”trapezius 

myalgia”)AND 

(”neck”OR”shoulder”)AND”intervention”AND”p

hysical activit*”)))) 

Web 

of 

scien

ce  

54 1  

revie

ws 3 

articl

es 

3  

 

Bernaar

d (62) 

Van 

Erd/(6

0)PA 

not in 

focus 

(”Work*”OR”occupational*”) AND intervention 

AND "increase physical activit*"  

126; Limit to public environmental occupational 

=60 

Web 

of 

scien

ce 

60 5  

 

5  

 

Chapm

an (51) 

Gazmar

ian (54) 

Freak-

Poli rev 

(47)  

Chau 

rev (49) 

 

 

Aittas

alo 

(38)/g

roup 

level 

 



 

 

”increase physical acitivit*”ANDpain Web 

of 

scien

ce 

37 2  1 Mansi 

rev (58) 

 

(((”Work*”OR”occupational*”)AND((”pain”OR”

musculoskeletal disorder”OR”trapezius 

myalgia”)AND 

(”neck”OR”shoulder”)AND”intervention”AND”p

hysical activit*”)))AND”behavio*” 

Web 

of 

scien

ce  

21 1  1  Bernaar

d (62) 

 

(((”Work*”OR”occupational*”)AND((”pain”OR”

musculoskeletal disorder”OR”trapezius 

myalgia”)AND 

(”neck”OR”shoulder”)AND”intervention”AND”p

hysical activit*”)))AND”behavio*” 

Scop

us  

18 1  1  Bernaar

d (62) 

 

(((”Work*”OR”occupational*”)AND((”pain”OR”

musculoskeletal disorder”OR”trapezius 

myalgia”)AND 

(”neck”OR”shoulder”)AND”intervention”AND”p

hysical 

activit*”)))AND(”behavio*”OR”motivatio*”) 

Scop

us 

18 1  1  Bernaar

d (62) 

 

(((”Work*”OR”occupational*”)AND((”pain”OR”

musculoskeletal disorder”OR”trapezius 

myalgia”)AND 

(”neck”OR”shoulder”)AND”intervention”AND”p

hysical 

activit*”)))AND(”behavio*”OR”motivatio*”) 

ACE 6 1  1  Bernaar

d (62) 

 

(((”Work*”OR”occupational*”)AND((”pain”OR”

musculoskeletal disorder”OR”trapezius 

myalgia”)AND 

(”neck”OR”shoulder”)AND”intervention”AND”p

hysical 

activit*”)))AND(”behavio*”OR”motivatio*”) 

CIna

hl 

4  1  1 Bernaar

d (62) 

 



 

 

(((”Work*”OR”occupational*”)AND((”pain”OR”

musculoskeletal disorder”OR”trapezius 

myalgia”)AND 

(”neck”OR”shoulder”)AND”intervention”AND”p

hysical 

activit*”)))AND(”behavio*”OR”motivatio*”) 

Psych

Info 

3 1  1 Bernaar

d (62) 

 

(((”Work*”OR”occupational*”)AND((”pain”OR”

musculoskeletal disorder”OR”trapezius 

myalgia”)AND 

(”neck”OR”shoulder”)AND”intervention”AND”p

hysical 

activit*”)))AND(”behavio*”OR”motivatio*”) 

Medli

ne via 

ebsco 

host 

13 1  1 Bernaar

d (62) 

 

(((”Work*”OR”occupational*”)AND((”pain”OR”

musculoskeletal disorder”OR”trapezius 

myalgia”)AND 

(”neck”OR”shoulder”)AND”intervention”AND”p

hysical 

activit*”)))AND(”behavio*”OR”motivatio*”) 

Pub 

med  

0     

(((”Work*”OR”occupational*”)AND((”pain”OR”

musculoskeletal disorder”OR”trapezius 

myalgia”)AND 

(”neck”OR”shoulder”)AND”intervention”AND”p

hysical activit*”))) 

Pub 

Med  

42 1  1 Bernaar

d (62) 

 

(("pain" OR "musculoskeletal disorder" OR 

"trapezius myalgia") AND ("neck" OR "shoulder") 

AND ("intervention")) AND ”increase physical 

activit*” 

Pub 

med 

9 1  1 Bernaar

d (62) 

 



 

 

 Other sources (reference lists, Research 

Gate/personal information) 

    Abraha

m (46), 

To (48) 

Commi

ssaris 

(50) De 

Cocker 

(53) 

Malik 

(43) 

Sihawo

ng (61) 

 

 

 



 

 

Appendix 9:  Characteristics of studies and summary of evidence 

 

Author, 

country year 

Title Quality    Design, 

population 

Intervention Behavioral change 

techniques/theory 

Outcomes (PA) Findings Comments 

Articles on increasing or changing PA in workers with pain 

Bernaards et 

al.  The 

Netherlands 

2007 (62) 

The 

effectiveness of 

a work style 

intervention and 

a lifestyle 

physical 

activity 

intervention on 

the recovery 

from neck and 

upper limb 

symptoms in 

computer 

workers 

9/13 yes 

to 2,3 

and 12 

M 

RCT,  

Two 

intervention 

groups Work 

style” WS”, 

style and PA 

group WSPA 

+ usual care 

Computer 

workers with 

neck/upper 

limb pain  

N 466 

Goal: 

Behavioral 

change 

targeting work 

style and 

engagement in 

moderate to 

heavy PA.  

Six interactive 

group meetings 

in both groups 

in 6 months. ¤ 

larger, 2 

smaller w/ max 

4 persons. 

Tailored advice 

based in 

smaller groups 

including 

solutions to 

Information on 

consequences of 

behavior, addressing 

barriers/problem 

solving generally and 

individually, 

individual advice 

Elements of “Trans 

Theoretical Model, 

TTM “and the 

Precaution Adoption 

Process Model PAPM 

including stages of 

change, self-efficacy, 

awareness and 

decisional balance 

Primary: measures 

of pain, symptoms 

and recovery. 

Secondary: PA by 

SQUASH, 

questionnaire, 

calculated minutes 

per week spent on 

moderate intensity 

PA (4-6,5 MET), 

strenuous (>6,5 

MET and total PA 

(>4 Met). 

Individual actions 

to reduce 

symptoms, list of 

20 choices 

including 

“increase number 

of breaks, increase 

No significant 

intervention effect 

for total PA. All 

study groups 

increased PA. No 

association between 

changes in PA and 

changes in pain. 

Intervention groups 

reported more 

individual actions to 

reduce pain. WSPA 

reported increased 

PA at work and in 

leisure time more 

than WS and usual 

care. 

 

Article was included as it was the only RCT with a 

neck pain population 



 

 

individual 

barriers for 

WS/WSPA 

in PA at work 



 

 

 

Articles on increasing or changing PA in healthy workers 

Author, 

country year 

Title Quality  Design, 

population 

Intervention Behavioral change 

techniques/theory 

Outcomes (PA) Findings Comments 

Chapman et al.  

Australia 2015 

(51) 

Insights 

forExercise 

Adherence from 

a Minimal 

Planning 

Intervention to 

Increase 

Physical 

Activity 

6(7)/13 

yes to 

2,3 

L 

RCT  

Australian 

office workers  

Intervention 

n=124 

Controls 

n=130 

Through e-

mails, I were 

asked to 

stipulate where, 

when and how 

they would 

exercise and 

print out 

answers. C 

=brief 

educational 

statement to 

inform and 

encourage 

increased 

exercise, and 

print that 

Based on principles 

for successful 

implementation 

Action planning,  

Self-reported 

weekly exercise 

behavior  

Both groups had 

increased exercise 

(PA) 

 

Did not answer (unclear) research question 



 

 

De Cocker et 

al. 

Belgium 2009 

(53) 

The effect of a 

multi-strategy 

workplace 

physical 

activity 

intervention 

promoting 

pedometer use 

and step count 

increase 

6/13, 

yes to 

2,3 

L 

Quasi-

experimental 

controlled pre- 

post-test 

study.20 

weeks 

Belgian, 

predominantly 

white-collar 

workers 

Intervention 

n=152 

Control n=146 

(bas-line) 

Multilevel 

strategies at 

intervention 

work-site  

Social-ecological 

model 

Education, feedback 

(pedometer, e-mail) 

motivational tips, 

environmental 

approaches, self-

monitoring, goal 

setting, social support 

activity logs in a 

competition 

(interpersonal level) 

Little personal contact 

All (C and I) were 

assessed by 

questionnaire and 

7 day pedometer 

registration (step 

counts) and 

activity log at 

base-line and 

follow up 

A downward trend in 

average step counts 

in the total sample, 

however 

significantly lower 

drop in the 

intervention worksite 

for individuals 

reaching 10 000 

steps at baseline.  

Somewhat in-between organizational and individual 

level 



 

 

Gazmarian et 

al.  

USA 2013 

(54) 

A Randomized 

Prospective 

Trial of a 

Worksite 

Intervention 

Program to 

Increase 

Physical 

Activity 

9/13 yes 

to 2,3 

and 12 

M 

Cluster-

randomized 

trial 

Non faculty 

employees not 

meeting PA 

guidelines 

n=410 

5 groups  

 1=Controls 

2=paid gym 

membership 

3=gym+ed = 

(e-mails, 

postcards, web-

site, walking 

maps, PA log 

book, peer-led 

walking 

groups) 

4=2+30 min 

paid working 

time allowed 

for exersize 

5 gym 

+ed+time 

 

Elements of Social 

Cognitive Theory 

(addressing barriers to 

PA) 

Elements of “Trans 

Theoretical Model, 

TTM “ and the 

Precaution Adoption 

Process Model PAPM 

including stages of 

change, self-efficacy, 

awareness and 

decisional balance 

Barrier 

identification/problem 

solving, information 

on consequenses on 

behavior, feedback, 

prompting self-

monitoring, goal 

setting 

7 Day Physical 

Activity Recall 

(PAR) used to 

calculate no of 

days per week 

meeting PA 

guidelines 

Gym alone did not 

improve PA 

compared to C. 

Interventions 3,4 and 

5 gave significant 

improvement. 

Gym+time+ed gave 

no more increase 

than gym+time or 

gym+ ed 

More elaborate interventions may not yield higher 

effects 



 

 

Gilson et al. 

Australia 2009 

(55) 

Do walking 

strategies to 

increase 

physical 

activity reduce 

reported sitting 

in workplaces: a 

randomized 

control trial 

3/13 yes 

to 3 

L 

RCT 

White-collar 

university 

staff from the 

UK (n=64), 

Australia 

(n=70) and 

Spain (n=80) 

C=normal 

behavior 

Two 

intervention 

groups: 

1: Route 

walking at 

work breaks or 

2: Incidental 

walking during 

work tasks 

All groups were 

instructed not 

to do additional 

PA beyond 

normal during 

the 

intervention. 

Support and 

facilitation using an 

ecological approach. 

Pedometers and 

diaries for self-

monitoring. 

Instructions on goal 

setting and strategies 

to effect change 

before intervention. 

(Problem 

solving/barriers) 

Weekly motivational 

e-mails including 

reminders to keep 

normal behavior 

(feedback). Suggested 

walks + maps and step 

counts for 1, using 

physical environment 

+ engage managers to 

provide walking 

opportunities at work 

for 2. (Social 

support/prompts/cues 

for behaviour) 

Step counts for 

waking hours by 

diary and 

pedometer. Log-

book to report 

workday sitting 

times in hours and 

minutes 

Both I groups 

significantly 

increased daily step 

counts at week 10 

whereas C 

decreased. “Inactive” 

at start increased 

relatively more than 

“highly active”. No 

significant changes 

in sitting time, but a 

tendency towards 

reduced sitting in 

intervention groups, 

most noticeably in 

“incidental walking 

group” 

Encouraging incidental walking seems to influence a 

decrease in sitting time at work 



 

 

Irvine 

USA 2011 

(52) 

“Get Moving” : 

A Web Site 

That Increases 

Physical 

Activity of 

Sedentary 

Employees 

6/13 

Yes to 

2,3 

L 

RCT 

White and 

blue-collar 

workers at 

large 

manufacturing 

plant, 

(n=221); I 

(n=96), C 

(n=115) 

I were 

encouraged to 

make weekly 

visits to the Get 

Moving website 

delivering 

education, 

support and 

guidance 

designed to 

increase self-

efficacy and 

intentions to 

become more 

active and 

develop a 

personal PA 

plan. C = no 

intervention 

Social cognitive 

theory, theory of 

reasoned action, trans- 

theoretical model 

Information, support 

and guidance on PA. 

Personal choices, goal 

setting, identification 

of barriers, and a kind 

of feedback (not 

explicitly described in 

those words) 

Primary: 

Current Exercise 

Status Scale CESS 

questions 

including PA 

minutes/day (self- 

report) 

 

 

I increased PA 

measures 

significantly as 

compared to C. 

A web-site could be useful to increase PA 



 

 

Mailey 

USA 2014 

(56) 

Impact of a 

brief 

intervention on 

physical 

activity and 

social cognitive 

determinants 

among working 

mothers: a 

randomized 

trial 

10/13 

yes to 

2,3 and 

12 

M 

Females in 

central Illinois 

(n=141) 

employed at 

least 25 

h/week and at 

least one 

school-child 

living at 

home, and not 

meeting 

national PA 

guidelines.  

I (n=47), 

I+follow-up 

support 

(n=48); 

Waiting list C 

(n=46) 

Assessments 

at baseline, 1 

month and 6 

months follow 

up. 

 

 

Both I groups 

started with 2 

group-based (4-

11 participants) 

interactive 

sessions to 

teach strategies 

for behavior 

change. All 

intervention 

subjects 

received a 1 h 

session w a 

personal 

trainer. (3 

weeks) 

I+follow-up 

received 

additional 

monthly 

supportive 

semi-structured 

telephone calls, 

3-8 min long 

including feed-

back, 

addressing 

barriers to PA 

and goals 

between month 

1 and 6. 

Social cognitive 

principles. 

Information, goal 

setting, sharing of 

positive 

accomplishments, 

identify personal PA 

benefits, discuss 

realistic expectations, 

express personal 

strategies for PA, use 

activity logs, use 

pedometer for 

feedback, 

identification of 

barriers, social 

support, rewards for 

meeting goals, cues to 

prompt PA-action 

Total weekly 

leisure PA score 

by GLTEQ, Godin 

Leisure Time 

Exercise 

Questionnaire, 

Average daily 

(activity) counts 

and average daily 

moderate/vigorous 

activity (MVPA) 

measured by 

accelerometer (7 

days, waking 

hours).  

Assessments of 

self-efficacy, 

outcome 

expectations, self-

regulation and 

social support.  

Self-reported leisure 

time PA and total PA 

increased in I, after 

initial intervention 

period, but decreased 

to base-line values at 

6 moths follow up.  

No significant 

difference between 

the two intervention 

groups. There were 

significant positive 

relationships 

between changes in 

exercise self-efficacy 

and 

planning/scheduling 

measures and 

changes in PA 

After 6 months PA had decreased to base-line levels. 

Authors suggests further studies to promote 

maintenance of PA levels 



 

 

Mansi 

New Zealand 

2015 

(41) 

Investigating 

the effect of a 

3-month 

workplace-

based 

pedometer-

driven walking 

program on 

health-related 

quality of life in 

meat processing 

workers: a 

feasibility study 

within a 

randomized 

controlled trial 

9(10)/13 

2,3 and 

maybe 

12 

M 

RCT 

New Zealand 

meat workers 

(n=58) not 

regularly 

physically 

active (<7500 

steps/day, all 

participants 

were 

measured by 

pedometer) 

I (n=29), 

C(n=29) 

12-week 

intervention, 3 

months post I 

follow-up 

12-week 

pedometer 

walking 

intervention. 

Subjects in I 

group should 

walk at least 5 

days/week to 

meet 

international 

PA guidelines. 

Weekly e-mail 

reminders, 

feedback by 

pedometer 

display. 

Personalized 

weekly e-mails 

on daily 

average step 

counts. Step 

calendar.   

Self-regulation theory 

SRT 

Goal setting, 

feedback, educational 

material on PA, self-

monitoring by step 

calendar. 

 

Feasibility 

outcomes 

(analyses of 

pedometer logs),  

PA levels by 7 

days’ pedometer 

during waking 

hours giving self-

reported daily 

steps (step 

calendar) and 

IPAQ-SF 

Pedometers were 

used on average at 

6.7 days/week.  

Both C and I 

increased step counts 

significantly, but I 

had larger effect. 

Effects remained at 3 

months’ post I 

IPAQ-data was 

calculated as METs, 

and there were 

significant positive 

effects for I on 

walking and total 

METs 

 

Authors points to the influence (importance) of 

recruitment of inactive persons at baseline. Participants 

reported that they enjoyed the feed- back from the 

pedometer. 



 

 

Ribiero 

Brazil 

2014 

(57) 

 

Interventions to 

Increase 

Physical 

Activity in 

Middle-Age 

Women at the 

Workplace: A 

Randomized 

Controlled Trial 

10/13 

yes to 

2,3 and 

12 

H 

RCT 

Female 

employees of 

a university 

hospital 

(n=195) 

physically 

inactive in 

leisure time.  

4 groups. 

Assessments 

at baseline, 

after 3 months 

I, 3 months 

post-I 

1 Minimal 

treatment 

control (MTC, 

n=47) 3x15 min 

individual 

sessions w 

general advice 

on PA benefits.  

2 Pedometer 

individual 

counseling 

(PedIC, n=53) 

same 

+pedometer to 

monitor daily 

steps with a 

goal to increase 

2000 steps/day 

and to keep a 

step diary.  

3 Pedometer 

group 

counseling 

(PedGC, n= 48) 

8x60 min group 

sessions using 

BCT’s to reach 

activity 

changes. 10 

min group 

walking. 

4 Aerobic 

training (AT; 

n= 47) 24x 30-

40 min 

treadmill 

Identifying benefits of 

PA, addressing 

barriers, self-

monitoring using 

pedometer, goal 

setting, relapse 

prevention 

Total number of 

steps, and number 

of moderate 

intensity steps 

measured by 1-

week pedometer 

during waking 

hours. Number of 

steps per day 

averaged per 

week. (unclear) 

Total no recovered 

by researcher. No 

of moderate-

intensity steps 

recorded by 

subject in I groups 

in a diary during 

intervention 

period. 

PedIC and PedGC 

increased total no of 

steps significantly 

after 3 months 

compared to MTC, 

PedGC more than 

PedIC, and PedGC 

increased no of steps 

at moderate intensity 

more than both other 

groups. No change in 

AT group. No 

change in any group 

at 6 months.  

Pedometer+counseling best, group counseling even 

better. No long term (6 months) effects. 



 

 

Reviews on interventions to increase PA in workers with pain 

Author, year Title Quality  Design, 

population 

Inclusion 

criteria 

Interventions Outcomes (PA) Findings  Comments 

Mansi et al. 

2014 (58) 

A systematic 

review of 

studies using 

pedometers as 

an intervention 

for 

musculoskeletal 

diseases 

H  Review 

7 articles 

published 

1998-2013 

RCT’s and 

controlled 

trials, adults 

>18yrs with 

MSD’s, 

pedometer-

driven walking 

as intervention  

Pedometer Increased PA, 

steps/day 

Improved health 

(physical 

functioning, pain)  

Strong evidence for 

pedometers being 

effective in walking 

interventions to 

increase PA in 

patients w MSD’s 

Not a workplace setting 

Reviews on interventions to increase PA in healthy workers with pain 



 

 

Abraham et al. 

2009 

(46) 

Are worksite 

interventions 

effective in 

increasing 

physical 

activity? A 

systematic 

review and 

meta-analysis 

H Systematic 

review and 

meta-analysis 

of  

27 studies 

published 

1997-2007 + 

10 included in 

an earlier 

review by 

Dishman (93), 

meeting the 

current 

reviews 

inclusion 

criteria.  

Worksite 

interventions 

targeting 

increased PA, 

exercise or 

fitness, healthy 

subjects, RCT’s 

or quasi 

experimental 

Various Outcome measures 

of PA or physical 

fitness. 

 Interventions 

targeting PA only 

instead of prompting 

general health more 

effective, 

individually tailored 

interventions are not 

more effective than 

general, targeting 

increased 

walking/step counts 

has good support. 

Use of specific 

goals-setting and 

goal review may 

support fitness. 

 



 

 

Chau et al. 

2010 

(49) 

Are worksite 

interventions to 

reduce sitting 

effective?  A 

systematic 

review. 

H Systematic 

review  

6 studies 

published up 

to March-

April 2009. 

 

 

 Any 

intervention 

study in a 

work-place 

setting aimed at 

increasing 

energy 

expenditure 

(increase PA 

or reduce 

sitting) in the 

workplace 

 

Various Specific measures 

of sitting or 

activities requiring 

1,5METh or more 

as a primary or 

secondary 

outcome 

All studies targeted 

primarily to promote 

PA at the individual 

level at work. Only 

one measured sitting 

specifically and 

found a non-

significant decrease 

in sitting during 

work days. None 

reported significant 

differences in sitting 

between intervention 

and control groups. 

 

Recommends objective measurements together with 

diaries/recall measures to identify activities in different 

domains 



 

 

Freak-Poli 

2013 

(47) 

Workplace 

pedometer 

interventions 

for increasing 

physical 

activity 

H Systematic 

review  

4 studies 

published 

from earlies 

possible date-

Feb 2012 

 

Individual or 

cluster rct’s of 

employed 

adults of 

workplace 

health 

programs 

including a 

pedometer but 

NOT 

accelerometers 

as part of the 

intervention. 

Accelerometers 

could be used 

as assessment 

Pedometer PA as self-

reported 

objectively 

measured or 

observed. 

Secondary 

outcomes included 

sedentary 

behavior. 

Evidence was 

insufficient to assess 

pedometer 

effectiveness in the 

workplace. 

 

More research is needed; using core-sets of outcomes, 

total PA in MET’s and total sitting time in hours and 

minutes as well as sub-group analyses. 



 

 

To et al. 2013 

(48) 

Workplace 

Physical 

Activity 

Interventions: A 

Systematic 

Review 

H Systematic 

review 

20 articles 

published 

2000-2010 

 

 

RCT’s, 

controlled 

quasi-

experimental, 

single pre-post 

tests in 

workplaces 

Various PA, energy 

consumption, BMI 

Interventions with 

less rigorous design, 

I’s using pedometers, 

used internet-based 

techniques and 

included activities at 

environmental/social 

levels were more 

likely to report being 

effective.  Authors 

invite readers to 

draw their own 

conclusions based on 

characteristics’ of 

included studies.  

 



 

 

Commissaris 

et al. 2015 

Interventions to 

reduce 

sedentary 

behavior and 

increase 

physical 

activity during 

productive 

work; a 

systematic 

review 

H Systematic 

review 

40 studies 

published 

1992-March 

2015 

Designs using 

control 

group/control 

conditions, 

aimed at 

decreasing 

sedentary 

behavior or 

increasing PA, 

implemented at 

the workplace 

and having 

effects during 

work itself 

Various though in 

three categories: i) 

alternative 

workstation 

interventions ii) 

promoting star use and 

iii) personalized 

behavior 

interventions. 

Data w/respect to 

sedentary behavior 

or PA 

Category 1: Strong 

evidence for 

reduction in SB in 

general, moderate for 

SB and PA at work 

and PA in general. 

2: Increased PA at 

work (moderate 

evidence) 

3: Increased PA in 

general (moderate 

evidence), 

conflicting evidence 

for effects on SB and 

PA at work. 

Recommends studies on effective methods for 

changing behavior 



 

 

Malik et al. 

2013 

A systematic 

review of 

workplace 

health 

promotion 

interventions 

for increasing 

physical 

activity 

H Systematic 

review 

58 studies 

published up 

to April 2011 

Outcomes of 

intervention 

studies 

designed to 

increase energy 

expenditure 

amongst 

employees, 

conducted in 

workplace 

settings, 

including 

outcome 

measure 

assessing level 

of physical 

activity, RCT, 

prospective 

randomized 

trials, quasi-

experimental 

designs. 

Various, though in 

three types: i) physical 

activity/exercise, ii) 

counselling/support, 

iii) health promotion 

A variety of self-

reports, questions 

developed in the 

studies or 

standardized 

measures (IPAQ, 

7-day PA recall 

questionnaire etc.) 

4 studies also 

included objective 

measurements 

(accelerometer or 

pedometer) 

Unclear from the 

reviewed studies 

whether certain 

intervention types or 

formats of delivery 

are more effective 

than others. 

Authors reviewed the BCTs used in the interventions: 

Goal setting of behavior (21 studies), provide 

instruction on how to perform behavior (20), prompt 

self-monitoring of behavior (14), provide information 

on where and when to perform the behavior (13), plan 

social support/social change (12) and provide 

information on consequences of behavior in general 

(12). 



 

 

 

Question answered by yes/no/don’t know (=?) Bernaards 

(62) 

 

Chapman 

 (51) 

De Cocker  Gazmarian 

(54) 

Gilson  

(55) 

Irvine   

(52) 

Mailey  

(56) 

Mansi 2015  

(41) 

Ribiero (57) 

1 Research question/aim of study clear?  Yes Yes Yes Yes Yes Yes Yes Yes Yes 

2 Was the intervention clearly described?  Yes Yes Yes Yes No Yes Yes Yes Yes 

3 Was the intervention based on behavioral 

change techniques or theories? (were BCT’s 

described??) 

Yes Yes Yes Yes Yes Yes Yes Yes Yes 

4 Was a method of randomization performed and 

described? 

Yes Yes N/A Yes Not described  Not described Yes Yes Yes 

5 Were the groups similar at baseline regarding the 

most important prognostic indicators? 

Yes Yes No Yes ? Yes Yes Yes Yes 

6 Were the eligibility criteria specified? Yes No N/A Yes No Yes Yes Yes Yes 

7 Was the outcome assessor blinded? ? ? ? No ? ? ? Yes ? 

8 Was the intervention provider blinded? No ? ? No ? ? ? No ? 

9 Was the participant blinded? No ? No No ? ? ? No ? 

10 Sample size adequate /power analysis Yes 124/130 79/68 at follow up Yes 64/70/80 96/115  Yes No Yes 



 

 

presented? No power 

analysis 

No power analysis No power analysis No power 

analysis 

11 Was statistical analysis appropriate? Yes Yes Yes Yes Yes Yes Yes Yes Yes 

12 Assessment of PA reliable and valid?

   

Yes No Yes, IPAQ  Day/PAR 

Yes 

No ? Q from CESS 

no reference 

Yes GLTEQ and 

accelerometer 

Yes IPAQ-SF Yes/UNCLEAR 

IPAQ-long 

13 Was physical activity measured with a 

reliable and valid objective method 

 

Yes 

SQUASH 

No Self -reported 7-day 

pedometer step 

counts 

Y/N  

No Self -reported 

pedometer step 

counts 

No Yes Self-reported daily 

steps by pedometer  

Y/N 

 

Yes Digiwalker  

Total 9/13 yes to 

2,3,12 = M 

6(7)/13 yes 

to 2,3 = L 

6/13, yes to 2,3= L 9/13 yes to 

2,3,12 = M 

 

3/13 yes to 3 = L 

 

 

6/13 Yes to 2,3 

= L 

 

10/13 yes to 2,3 and 

12 = M 

9(10)/13 2,3 and 12, 

13 = H 

10/13 yes to 2,3 

and 12,13 = H 

For high quality 10 of 13 “yes”, including a yes to questions 2, 3, 12 and 13 were needed. For medium quality 9/13 yes and a “yes” to 2, 3 and 12. Articles with 

”no” to 12 and 13 were considered of low quality. 

  


