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ABSTRACT

Introduction There is a need to evaluate whether, and to
what degree, labour inspections or other regulatory tools
have the desired effects on psychosocial, organisational
and mechanical work environment, and employee health.
The Norwegian Labour Inspection Authority (NLIA) uses
different tools and strategies to enforce compliance with
occupational safety and health (OSH) legislation. The aim
of the present study is to evaluate the effects of labour
inspections and other regulatory tools employed by the
NLIA. The home-care service is one of the fastest growing
occupations and a prioritised area for the NLIA, hence

the present study will investigate regulatory tools in this
sector.

Methods and analysis The research project has been
designed as a longitudinal, cluster-randomised, controlled
trial and will be conducted among Norwegian home-

care workers. The objective of the research project is

to evaluate the effects of the NLIA's regulatory tools
(inspection and guidance) on: (1) compliance with OSH
legislation and regulation; (2) psychosocial, organisational
and mechanical work environment; (3) employee health in
terms of musculoskeletal and mental health complaints;
and (4) sickness absence. Public home-care services
have been randomised to three intervention groups and
one control group. Home-care services in the intervention
groups will receive one of three intervention activities
from the NLIA: (1) inspection from the Labour Inspection
Authority; (2) guidance through an online interactive
risk-assessment tool; and (3) guidance on psychosocial,
organisational and mechanical work environment through
workshops. The interventions will be performed at the
organisational level (home-care service), and the effects of
the interventions on the working environment and health
complaints will be measured at the individual level (home-
care employees).

Ethics and dissemination This project has been
approved by the Regional Committees for Medical and
Health Research Ethics (REC) in Norway (REC South

East) (2018/2003/REK sgr-gst C), the Norwegian Center
for Research Data (566128), and will be conducted in

Strengths and limitations of this study
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» Large-scale cluster-randomised controlled trial with
an extended follow-up which may yield findings that
are generalisable to real world-settings.

» National registry data on sickness absence will offer
objective data on the effect of work place interven-
tions on sickness absence rates.

» Adequate statistical power to detect small effects on
measures of work environment and employee health
associated with the work place interventions.

» Reliance on online and self-report assessments is
likely to lead to higher levels of sample attrition and/
or incomplete and missing data.

accordance with the World Medical Association Declaration
of Helsinki. The results will be reported in international
peer-reviewed journals.

Trial registration number NCT03855163.

INTRODUCTION

The burden of occupational injuries and
work-related diseases remain unacceptably
high worldwide. A recent study estimated that
2million deaths annually can be attributed to
work-related diseases and 0.3 million deaths
annually to occupational injuries." Both the
International Labour Office and the World
Health Organization view enforcement of
occupational safety and health (OSH) legis-
lation and regulation as essential to maintain
employee safety and health.”” Recent reviews
suggest that labour inspections improve
compliance with OSH requirements and
may reduce the incidence of occupational
injuries.‘l_6 Nevertheless, two other reviews
underlined the need for conducting experi-

mental studies to produce decisive proof.”®
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Moreover, there is a major research gap in the effect of
labour inspections on psychosocial work environment
and the ability of the inspections to prevent work-related
musculoskeletal and mental health complaints.* The
overarching aim of the present study is to evaluate effec-
tiveness of the Norwegian Labour Inspection Authority’s
(NLIA) regulatory tools for psychosocial, organisational
and mechanical work environment, and employee health.

Non-fatal health losses caused by musculoskeletal and
mental disorders constitute a large and increasing propor-
tion of the disease burden in the Norwegian population.
It is well documented that mechanical and psychosocial
exposures at work can affect employee health and increase
the risk of sickness absence and disability retirement.'*™"
Recent studies of the Norwegian working population
have suggested that 40% of cases involving lower back
pain'* and 25% of those involving mental distress'” can
be attributed to psychosocial or mechanical work factors.

The health and social sector in general, and the home-
care sector in particular, show high levels of sickness
absence and disability retirement related to musculoskel-
etal pain and mental distress,'® ' and home-care organi-
sations continue to experience challenges recruiting and
retaining employees.'” Due to reconstruction of health-
care systems in many industrialised nations, there has
been a shift from healthcare services provided in insti-
tutions to home based caring.' In addition to a recon-
struction of the healthcare system, a demographic shift
due to an increasing proportion of elderly people, has
led to a tremendous growth in the home care sector
during the past decade,” and the growth is assumed to
continue. Although the home-care service is one of the
fastest growing occupations, there are limited research
describing its” OSH experiences to provide an evidence
base for a safe work environment that protect employee
health.

The NLIA is a government agency under the authority
of the Ministry of Labour and Social Affairs. The over-
arching goal for the NLIA is to ensure a fully adequate
working environment, safe employment conditions
and meaningful work for all employees. The NLIA is
responsible for ensuring that enterprises comply with

BASIS REGULATORY TOOLS

the requirements in the OSH legislation and regulation.
In addition, the NLIA provides information and advice
to employers and workers concerning the most effec-
tive means of complying with the legal requirements.
Research on labour inspections has mainly been limited
to construction and manufacturing industries, which
provide a limited base for generalisation to other sectors,
such as the health and social sector.” There is an urgent
need for well-designed evaluations, such as randomised
controlled trials, to be able to draw valid conclusions.®

Objectives and research questions

To respond to this research gap, the primary objective of

the current research projectis to evaluate the effects of the

Labour Inspection Authority’s regulatory tools (inspec-

tion and guidance) on the psychosocial, organisational

and mechanical work environment and employee health.

To fulfil this objective, the following research questions

will be addressed by a longitudinal, cluster-randomised,

controlled trial:

1. To what degree can the Labour Inspection Authority’s
regulatory tools (inspection, guidance through work-
shop or online risk-assessment tool) lead to compli-
ance with OSH legislation and regulation?

2. To what degree can the Labour Inspection Authority’s
regulatory tools influence
a. Psychosocial work factors?

b. Organisational work factors?
c. Mechanical work factors?

3. To what degree can the Labour Inspection Authority’s
regulatory tools reduce
a. Musculoskeletal complaints among employees?

b. Mental health complaints among employees?

4. To what degree can the Labour Inspection Authority’s
regulatory tools reduce sickness absence?

Figure 1 illustrates the process through which OSH
regulations are thought to provide the basis of a safe and
healthy work environment and an important basis for
primary prevention in terms of employee health and well-
being. As shown in the figure, we will evaluate whether,
and to what degree, the regulatory tools lead to compli-
ance with OSH legislation and regulation (research
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Figure 1 lllustration of the process from OSH legislation and regulation to the different outcomes. OSH, occupational safety
and health.
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question 1). We will investigate if this level of compliance
with OSH legislation and regulation will have effects on
psychosocial, organisational and mechanical work factors
(research question 2) and an effect on employee health
(research question 3). The last part of this study will be
to evaluate whether, and to what degree, this process
leads to increased work ability and reduction of sickness
absence (research question 4).

METHODS AND ANALYSIS

The protocol for the current research project has been
created in accordance with the recommendations
outlined in the Standard Protocol Items: Recommen-
dations for Interventional Trials (SPIRIT) statement
guidelines.”!

Trial design and research setting

The current project will be performed among public
home-care workers. According to the Act Relating to
Municipal Health Services®® each Norwegian munici-
pality shall ensure that persons living in the municipality
are offered the necessary health services. Therefore,
each municipality has a public home-care service. For
the current project, we contacted 132 municipalities
in December 2018 and invited their public home-care
services to participate in the project.

The current research project is designed as a longi-
tudinal, cluster-randomised, controlled trial to evaluate
the short-term and long-term effects of inspection and
guidance on compliance with OSH legislation and regu-
lation, the work environment and employee health.”
Randomisation will be conducted at the organisational
level with municipalities as units. The interventions
will be performed at the organisational level. Outcome
measures relating to the work environment factors

and health complaints will be assessed at the indi-
vidual level (among home-care workers), and outcome
measures to evaluate compliance with OSH legislation
will be assessed at the group level (among home-care
organisations).

Figure 2 shows a flow chart of the timeline for the three
intervention groups and the control group, and shows
the project’s various activities starting with enrolment in
autumn 2018 to the last follow-up assessment in November
2020. The trial will comprise four arms, and the eligible
municipalities will be randomised to three intervention
groups and one control group. The three different inter-
ventions given by the Labour Inspection Authority will
be as follows: (1) Inspection by the Labour Inspection
Authority; (2) guidance provided in workshops relating
to the psychosocial, organisational and mechanical work
environment; and (3) guidance provided as an online
interactive risk-assessment tool.

Two months before the Labour Inspection Authority
performs its interventions, a baseline questionnaire
will be sent to all home-care workers employed in the
included municipalities. This questionnaire assesses
self-reported psychosocial, organisational and mechan-
ical work factors, and employee health. The effects of
the different interventions will be evaluated through
questionnaires at 6, 12 and 20 months after the
interventions.

To evaluate how the interventions have been imple-
mented, process evaluation will be performed imme-
diately and 2 months after the interventions. Finally, to
evaluate the effects of the interventions on compliance
with OSH legislation and regulation, all organisations
will receive an inspection from the Labour Inspection
Authority 14 months after the interventions.

| 2422 municipalities in Norway

‘ [ Not meeting the inclusion criteria (n=235)

* Excluded municipalities with less than 20 and more

than 100 home care workers

‘ Enrolment | ‘

187 eligibility municipalities

N * Excluded municipalities that have had recent labour
| inspection

Group 1 Group 2 Group 3 Group 4
Allocation P PR PR,
33 municipalities 33 municipalities 33 municipalities 33 municipalities
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Interventi y q i "
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Figure 2 Flow chart iIIustrating the timeline of the research project.
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Participants and procedure

Home-care can be defined as ‘professional care provided
at home to adult people with formally assessed needs’,”*
and may include professional services (eg, nursing)
and home support services (eg, personal care and

housekeeping).

Eligibility criteria for municipalities (clusters)

Norway has 422 municipalities (1 January 2019). The
number of home-care workers employed in the public
home-care service in each municipality varies greatly,
from three people employed in small municipalities to
over 4000 employed in large municipalities. Neverthe-
less, in 75% of these 422 municipalities, the number of
employed home-care workers are fewer than 126. To
reduce intracluster variability and the sample size needed,
only municipalities with 20-100 home-care workers
employed in the public home-care service were assessed
for eligibility. Municipalities that received an inspection
from the Labour Inspection Authority in 2017 or 2018
were not eligible. After exclusion of 235 municipalities,
187 municipalities were eligible for the interventions (see
figure 2).

Eligibility criteria for home-care workers (individuals)
All employees in the public home-care service in the
included municipalities are eligible.

Randomisation of municipalities

Random sampling and allocation were performed
using IBM SPSS Statistics version 25. Of the 187 eligible
municipalities, 132 municipalities were drawn randomly
and allocated to one of the interventions groups or the
control group.

Recruitment of home-care workers

After the allocation of municipalities, participating munic-
ipalities will be required to complete and return a form
providing an overview of their employees with contact
information. Subsequently, all employees will receive an
email with information about the study and an invitation
to participate. The email will include a link to the web-
based questionnaire. In addition, an SMS with short infor-
mation about the study will be sent at the same time as the
email. The SMS will contain a unique code for logging
into the web-based questionnaire. The written informa-
tion will explain the aims of the study and assurance
that the responses will be treated confidentially and in
strict accordance with the general guidelines and specific
license from The Norwegian Data Protection Authority.
Employees will be given the opportunity to complete the
questionnaire at work, but it will also be possible for them
to complete the questionnaire at home or any other loca-
tion. Each respondent will have the opportunity to log
into the web-based questionnaire an unlimited number
of times to change or complete their answers during the
survey period.

Interventions

Inspection

Labour inspection at the workplace is an essential part
of the labour administration system, and a fundamental
function of the Labour Inspection Authority is to enforce
compliance with labour legislation. The NLIA performed
nearly 14000 inspections in different sectors and organ-
isations throughout 2017.° For the current project, the
Labour Inspection Authority will perform inspections
according to standard procedures in all public home-
care services in the selected municipalities (group 1).
Three weeks in advance of the inspection, a letter to
announce the inspection and information about it will
be sent to the participating workplaces. The inspections
will target exposures related to the psychosocial, organi-
sational and mechanical work environment. Two trained
inspectors will visit each home-care unit to oversee that
the enterprise complies with the requirements of The
Working Environment Act. They will use a checklist that
includes relevant items enshrined in the OSH legislation
and regulation. In addition to the systematic observation
of the work environment, the inspectors will give infor-
mation and guidance to ensure compliance with labour
requirements. After the inspection, the labour inspec-
tors will prepare a report describing the current work
environment and identifying the work factors that were
checked, any non-compliance with legal requirements
and how these should be followed up by the organisation.
If necessary, the Labour Inspection Authority can enforce
compliance with OSH legislation and regulation through
awarning, an order to comply with the law or a citation. If
necessary, it is also possible to close down the workplace.

Guidance

The Labour Inspection Authority has long experience
in providing guidance on topics related to the means
through which workplaces can ensure compliance with
the OSH legislation and regulations. The current project
will evaluate the effect of guidance through workshops
and a new online interactive risk-assessment tool.

Guidance through workshops

Home-care organisations allocated to receive guidance
through workshops (group 2) will receive an invitation to
participate in a workshop arranged by the Labour Inspec-
tion Authority. The leader and representatives of the
employees will be invited to participate. It is desirable that
atleast two employees from each home-care service partic-
ipate at the workshop. Five to seven home-care services
will be assigned to workshops based on geographical
region. Before the workshop, each workplace will receive
information on the topics (ie, psychosocial, organisa-
tional and mechanical work environment, and employee
health) and will be asked to prepare a presentation on
relevant issues arising from their own work environment.
Two trained labour inspectors will participate in the work-
shop and give guidance based on the issues presented at
that workshop. The main purposes of this method are to
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highlight relevant issues in the home-care sector and to
provide guidance as to how the organisation can work
systematically to reduce adverse psychosocial, organisa-
tional and mechanical work exposures. The basis for the
guidance will be the OSH legislation and regulations, and
the overarching aim is to motivate and ensure that the
psychosocial, organisational and mechanical work envi-
ronment comply with the legislation requirements.

Guidance through an online interactive risk-assessment tool

The online interactive risk-assessment tool is a well-
established, free tool that companies can use to improve
their systematic OSH work in accordance with national
OSH regulations. This tool was originally developed to
aid employers and employee representatives in selected
industries and sectors. The home-care sector was not
initially selected as a target group. A custom tool was
developed for the home-care sector parallel to designing
the present study. During the study period, the tool will
only be available for the municipalities allocated to inter-
vention group assigned to get guidance through this risk-
assessment tool.

The tool comprises a checklist with a set of questions
about the organisational, mechanical and psychosocial
work environment risks that are typical for the home-care
sector. The questions are supplemented with guiding
text explaining how and why the work environment
factors may involve risk for work-related illness, injury
and disease. The employer and employees answer the
questions together, and the tool suggests measures to
reduce the identified risks in the work environment of
the company. At the end of the risk-assessment, an action
plan that lists the measures, person responsible and dead-
line for implementation is produced.

The home-care organisations that are included in this
intervention group (group 3) will each receive an email
with information about the risk-assessment tool along with
alink to the web page, a username and password. The main
purpose of this method of guidance is to make statutory
risk-assessments easier for enterprises by offering them a
specific tool and to help them include relevant risk factors
in the assessment by offering a check-list with predefined
sector-specific risks. Although the predefined risks are
based on well-known risks in the home-care sector, addi-
tional risk factors may be relevant and the companies can
therefore add custom risk factors during the process. Ulti-
mately, the tool assists home-care organisations in identi-
fying risks present in their work environment and suggests
relevant preventive measures that, in turn, may reduce the
risk of work-related illness, injury and disease.

Control group

The control group will receive the usual care, meaning
that no planned intervention will be implemented in the
home-care services allocated to the control group (group
4). However, to evaluate any effect of the interventions
on compliance with OSH legislation, all four groups will
receive an inspection 14 months after the first interven-
tions. The control group will also be asked to complete the

questionnaires about the work environment and employee
health at the same four times as the intervention groups.

Effect evaluation

To evaluate the effect of the Labour Inspection Authority’s
regulatory tools on the work environment and employee
health, the study will include measures of a wide range of
work factors, employee health and registry data on sickness
absence. The primary and secondary outcomes are listed
in table 1. These include psychosocial and mechanical
working conditions, self-reported health complaints, work
ability and sickness absence (a more detailed description of
each measurement is given below table 1).

Data will be collected through questionnaire surveys
before the interventions and at 6, 12 and 20 months after
the interventions. To maximise retention of participants
enrolled in the study and to minimise non-response error,
employees will be given the opportunity to complete the
questionnaires during working hours. Participants may
complete the questionnaire in Norwegian or English. The
questionnaire will be available electronically through the
website or on paper, and it will also be possible to complete
the questionnaire in an interview. The following measure-
ments will be repeated at each data collection point (see
figure 2). The questionnaire will contain scales and ques-
tions that can be classified into the following categories.

Primary outcomes

Psychosocial and organisational working conditions

Psychosocial and organisational work factors will be
assessed mainly using scales adapted from the General
Nordic Questionnaire for Psychological and Social
Factors at Work (QPSN"4) % QPSN® has been thor-
oughly tested for validity and reliability, and has shown
good psychometric properties.”® >’ The following scales
from QPS™""“ are included in the current questionnaire:
quantitative demands (ie, time pressure and amount of
work); decision demands (ie, demands for attention and
making quick and complex decisions), learning demands
(ie, demands on education and training), decision control
(ie, influence on decisions regarding work tasks), control
over work intensity (ie, influence on time, pace and breaks),
role conflict (ie, conflicts between demands and resources,
and conflicting requests), role clarity (ie, clarity of goals
and objectives at work), support from the immediate superior
(ie, instrumental and emotional support), empowering
leadership (ie, encouragement to participate in important
decisions, express different opinions and develop one’s
skills), fair leadership (ie, whether the immediate superior
distributes work fairly and treats workers equally), predict-
ability during the next month (ie, predictability related to
tasks, co-workers and superiors), organisational support (ie,
whether the social climate is encouraging/supportive and
the organisation communicates its interest in employee
health and well-being) and positive challenge at work (ie,
usefulness of skills and knowledge, meaningfulness of
work and whether work is challenging in a positive way).
All scales from the QPS™"™ comprise 3-5 items that
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Table 1

Primary and secondary outcomes and time points for measurement

Time points for measurement after

interventions

6 12 15 20 Statistical analyses and reporting
Primary outcomes
Self-reported work environment
Psychosocial and organisational working v/ 7 Differences in means using linear
conditions mixed models/continuous outcomes
Job demands, emotional demands, job control,
social support, role expectations, leadership,
bullying, violence, unwanted sexual attention
Mechanical working conditions v v Differences in means using linear
Squatting/kneeling, standing, upper body mixed models/continuous outcomes
forward bending, awkward lifting, heavy lifting,
lifting people
Self-reported health complaints
Mental health complaints v v Differences in means using linear
Mental distress. exhaustion mixed models/continuous outcomes
Musculoskeletal complaints 7 v Differences in means using linear
Neck pain, back pain, headache, pain in the mixed models/continuous outcomes
shoulder, upper arm, lower arm, wrist or hand,
pain in hips, legs, knees or feet
Work ability v v Differences in means using linear
mixed models/continuous outcomes
Sickness absence* Risk ratios using Poisson mixed
models/count outcomes
Compliance with OSH legislation v Differences in means using t-tests/
count outcomes
Secondary outcomes
Self-reported work environment V4 v
New technology and work-related changes, Odds ratios using mixed logistic
predictability during the next month, positive regression/dichotomous outcomes
challenges at work
Self-reported health complaints v v
sleep Differences in means using linear
mixed models/continuous outcomes
Occupational injuries v v/ Odds ratios using mixed logistic
regression/dichotomous outcomes
Systematic safety and health work v/ Ve Odds ratios using mixed logistic

Additional effects of labour inspection on work
environment and health

regression/dichotomous outcomes

v Differences in means using linear
mixed models/continuous outcomes

*Sickness absence rates will be based on doctor-certified sickness absence 1year before and the year following the interventions.

measure the frequency of occurrence with the following
response categories: 1="very seldom or never’, 2=‘seldom’,
3=‘sometimes’, 4="often’ and 5="‘very often or always’.
Emotional dissonance (ie, a discrepancy between felt
and expressed emotions) will be measured by four items
adapted from the Frankfurt Emotion Work Scales.”®
Responses are provided on a five-point scale with the
following response alternatives: l=‘seldom or never’,

2=‘once per week’, 3="once per day’, 4="several times per
day’ and H="‘several times an hour’.

Workplace bullying will be measured by first presenting a
formal definition of the bullying construct and then asking
the employee, ‘Have you been subjected to bullying or
harassment at your workplace during the past 6 months?’
The response alternatives will be given on a five-point
scale ranging from l="never” to 5=‘yes, on a daily basis’.
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Violence and threats of violence will be measured by
three items developed by Statistics Norway. Employees
will be asked the following questions: ‘Over the past 12
months (6 months when follow-up), have you been the
victim of violence at the workplace?” and ‘Over the past
12 months (6 months when follow-up), have you been
threatened at the workplace in such a way that you felt
scared?’ The response alternatives will be given on a five-
point scale ranging from 1=‘never’ to b=‘yes, on a daily
basis’. Employees reporting any of the ‘yes’ alternatives
will be asked who exposed them to violence or threats of
violence.

Unwanted sexual attention will be assessed using one
question developed by Statistics Norway: ‘Are you ever
exposed to unwanted sexual attention or comments at
your workplace?” The response alternatives will be given
on a five-point scale ranging from 1=‘never’ to 5=‘yes, on
a daily basis’. Employees reporting any of the ‘yes’ alter-
natives will be asked who exposed them to unwanted
sexual attention.

Mechanical working conditions

Mechanical working conditions will be measured by five items
developed by Statistics Norway and used in the Norwe-
gian survey on living conditions (work environment).*
These questions will assess the following mechanical
exposures: squatting/kneeling, standing, forward bending
of the upper body, awkward lifting and heavy lifting. The
details have been described elsewhere.'* To account for
mechanical working conditions known to be in particular
relevant for home-care service employees, the following
questions were adapted from Smedley and colleagues™
: ‘In an average working shift, how often do you have to
(1) manually transfer a client/patient between bed and
chair? Or (2) manually move a client/patient around on
the bed, chair or wheelchair?’ (3) ‘Do you perform work
tasks that involve heavy physical efforts without the option
of using mechanical aids?” Responses are provided on a
five-point scale with response alternatives ranging from
1= ‘never’ to 5=‘at least 20 times’. Three other questions
have been developed for the current project to measure
how much time at work the employee usually spends on
(1) travelling to clients, (2) office work and (3) with clients/
patients. The responses are provided on a six-point scale
with response alternatives ranging from l=‘never’ to
6="almost all of the time’.

Self-Rated health

Self-rated health will be measured by one item pertaining
to each respondent’s general perception of his or her
health.*! The respondents will be asked, ‘How would you
rate your health in general?” and the response categories
are O=‘very bad’, 1=‘bad’, 2=‘moderate’, 3=‘good’ and
4="‘very good’.

Mental health complaints

Mental distress (symptoms of anxiety and depression)

during the past week will be measured by the five-item
version of the Hopkins Symptom Checklist (HSCL-10).*

Responses are provided on afour-pointscale with response
alternatives ranging from l=‘not at all’ to 4=‘extremely’.

Exhaustion will be measured by a six-item sub-dimension
adapted from the Copenhagen Burnout Inventory.”
Responses are provided on a five-point scale ranging from
1=‘very seldom or never’ to 5="“nearly every day’.

Musculoskeletal complaints

Musculoskeletal complaints will be measured by six ques-
tions adapted from a symptom checklist™* which asks,
‘Have you been troubled by “neck pain”, “back pain”,
“headache”, “pain in the shoulder or upper arm”, “pain
in the lower arm, wrist or hand” or “pain in the hips, legs,
knees or feet” during the past 4 weeks?” The response
categories are l=‘not troubled’, 2=‘a little troubled’,
3=‘intensely troubled’ and 4=‘very intensely troubled’.
Any employees who respond that they have been troubled
by any complaint during the past 4 weeks will be asked
whether the complaint worsens when they are at work.

To assess pain, employees will be asked to rate their
general pain intensity throughout the past week using
an ll-point (0-10) numeric rating scale with endpoints
0="no pain’ and 10=‘worst possible pain’.”

Work ability and sickness absence

To assess work ability the respondents will be asked to
self-report their work ability at present using an 11-point
(0-10) numeric rating scale with endpoints 0=‘not able to
work’ and 10="work ability at its best’.

Information on sickness absence will be accessed through
the Norwegian Labour and Welfare Administration.
This registry provides complete registrations of all medi-
cally certified sickness absence from the first day absent,
including the length and medical diagnosis. After having
secured informed consent from the employees, survey
data will be linked to registrations on medically certified
absence through the unique 11-digit national identity
number.

Compliance with OSH legislation

To evaluate the effects of the different interventions
on compliance with OSH legislation and regulation, all
organisations will be given a compliance score based on
the check-list that is used for the labour inspections.

Secondary outcomes
New technology and work-related changes
Introduction and use of new technologywill be assessed by three
questions on implementation of new technology during
the past 12 months (6 months when follow-up), involve-
ment of employees in the implementation process and
training of the employees in the use of new technology.
To assess work-related changes, the questionnaire includes
three questions related to changes at the workplace
during the past 3 years. The first two questions consider
whether changes at work have occurred and if so, to what
degree these changes have affected the work situation
of the employee. The third question asks whether the
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employer has implemented a process by which all those
affected by the changes can be heard.

Sleep

Sleep will be measured using the Bergen Insomnia Scale.”
This scale comprises six items that assess symptoms of
insomnia. The self-rating is repeated for each item, and
the respondent gives a score on an eight-point scale
indicating the number of days per week when a specific
symptom is experienced (0-7 days, total score 0—42).

Occupational injuries

Information about occupational injuries will be collected
by the following question, ‘During the past 12 months
(6 months when follow-up), have you been injured as a
result of an accident at work which led to sick leave?’®*

Systematic safety and health work

Four questions will assess the degree to which the organi-
sation works systematically to enforce the OSH regulations
atwork. Employees will be asked whether they have a safety
representative and a working environment committee at
their workplace. They will also be asked whether they have
had appraisal interviews during the past year and whether
they have participated in any kind of workplace interven-
tions aiming to improve the work environment. The last
part of the questionnaire will include three questions
about notification of critical conditions in the workplace.
Employees will be asked whether they have witnessed any
critical conditions during the past 12 months (6 months
when follow-up). Employees responding ‘yes’ to this ques-
tion will be asked whether the condition was notified and
what happened after the notification.

Demographics and work characteristics

Information on sex, age, marital status, years of education
and years of employment in the current working posi-
tion will be collected at the baseline. Employment status,
information related to shiftwork and perceived work
affiliation (eg, intention to quit the job) will be collected
at each data collection point.

Process evaluation

Process evaluation will be conducted to evaluate the
implementation of the three interventions and the
possible mechanisms by which the interventions achieve
their effects. Process evaluation will combine question-
naire responses and data from employers, employees and
labour inspectors. The recommendation for process eval-
uation of complex interventions published by the Medical
Research Council guidance™ will be used as a framework
for conducting and reporting the process evaluation.
As illustrated in figure 2, the process evaluation will be
conducted through survey questionnaires 3 months after
the interventions. The questionnaires will include ques-
tions about how the intervention has been received which
people in the workplace are involved in the intervention
and what is being done in response to the intervention.
The process evaluation will also ask to what degree the

participants perceive the intervention as relevant and
useful for their workplace. The organisations allocated to
the control group will be asked about changes at their
workplace during the same period.

Statistical analyses

Planned analysis

Analysis and reporting of the results will follow the
SPIRIT guidelines for reporting randomised controlled
trials.”’ Baseline tables will show the mean and SD for
the outcome variables and baseline characteristics for the
different intervention groups (ie, gender, age, marital
status, formal education, parttime employment and
geographic region) Separate analyses of the longitudinal
data will be performed for each primary and secondary
outcome.

The statistical analyses will be divided into four parts,
each corresponding to a stated research question. Because
our study is a randomised trial, we do not plan to make
any adjustment for baseline characteristics. However, as
recommended for randomised trials, we will adjust for
the baseline value for each outcome variable. The post-
baseline values (6, 12 and 20 months) will be analysed
using a linear mixed model for continuous outcomes,
Poisson mixed models for count models and logistic mixed
models for binary outcomes. Participants, work units and
municipalities will be included as nested random effects.
When analysing more than one post-baseline value, we
will include as a fixed effect an interaction between time
(follow-up 6and 12months) and group. This interac-
tion represents the effect of the intervention at the two
follow-up times. The primary end-point is the 12-month
follow-up, and the analyses focusing on this end-point will
include data obtained at 6 and 12 months.

The protocol sets up a post-test-only control group
whose inclusion is intended to evaluate the compli-
ance with OSH legislation and regulation, which will be
measured at the 15month inspection. Only post-test
data will be used for group comparisons. Because of the
randomisation, the expected compliance scores for the
four groups will be equal if there is no intervention effect.
We plan to use t tests to compare the control group with
each of the three intervention groups.

We also plan to perform stratified analyses to deter-
mine whether an intervention has an effect on partici-
pants reporting the most problems at baseline. For each
outcome, we will analyse the data for 25% of the partici-
pants reporting the most problems using the same anal-
yses as described above. To control for multiple testing,
we will use q values which is the false discovery rate equiv-
alent for p values.*

Sample size

Sample size calculations are based on the principles of
clusterrandomised trials"' and will take into account
interclass correlations of the outcome nested by the
municipalities. We used the following formula to estimate
the number of employees, m, per group™":
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AZ
where Zx is the xth percentage point of the standard
normal distribution, Ais the clinically important differ-
ence in the means of health complaints, o is the variance
of the outcome, 7z is the mean cluster size (home care
service employees per municipality) and CV is the corre-
sponding coefficient of variation, and p is the intracluster
correlation coefficient (ICC).

Based on the level of ‘Living—Working Conditions Survey’
which was conducted by Statistics Norway in 2006, we esti-
mate the population mean scores for subjective musculo-
skeletal pain to be 1.53 (SD=0.58), and for mental distress
(HSCL-5) to be 1.26 (SD=0.45), among social and health-
care workers. Figures from Statistics Norway showed that
each eligible municipality would recruit on average 52
employees (SD=21.9). The worksite level ICCs for a variety
of outcomes have been estimated with a mean of 0.0163
and values ranging from 0 to 0.0650.%

An individually randomised study would require 222
employees per group. To account for clustering effects from
randomised municipalities, with a conservative ICC of 0.05,
the estimate was inflated to 891 employees, with 17 munici-
palities recruiting 52 employees each per group. Finally, to
allow for a response rate of 70% and loss to follow-up of
20%, we plan to recruit 1591 employees, with 31 municipal-
ities recruiting 52 employees in each per group.

Figure 3 illustrates the clinical implication of a 10%
reduction in the population mean score of the HSCL-5
scale. To obtain these estimates, we performed a resam-
pling (bootstrapping) of subsamples from the Norwegian
Life course survey.”” This figure shows the percentage
of people with an HSCL-score 22 according to given
mean HSCL population scores. Figure 3 shows that a

population mean HSCL-score of 1.26 predicts that 9% of
the population will have an HSCL-score 22. Moreover, a
10% reduction of this population mean score predicts a 6
percentage point decrease in the percentage of the popu-
lation with mental distress.

DISCUSSION
To our knowledge, the current study will be one of the first,
cluster randomised controlled trials to assess whether the
Labour Inspection Authority’s regulatory tools have an
effect on psychosocial work environment and employee
health. The study has a sufficient sample size to detect
small effects on work environment and employee health,
and the work place interventions and outcomes are
assessed using validated instruments. Nevertheless, there
are also some limitations that should be addressed.
Intervention studies using simultaneous comparison
populations may face problems related to contamination
between intervention groups and the control group.* This
study has municipalities as the “unit of randomisation’” and
a certain degree of ‘contamination’ between the munici-
palities are unavoidable, that is, employees in the control
group may receive information regarding ongoing or
planned inspection in neighbouring municipalities and
consequently take action to improve their own work envi-
ronment. In addition, the work places will become familiar
with the study before implementation of interventions
through information letters and baseline questionnaires.
Hence, to control for contamination between groups, the
process evaluation will be used as an information source
to detect possible prevention activities executed before the
NLIA implement their planned interventions.
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When designing studies and performing interventions
within social science a common goal is to draw conclu-
sion about the effects of specific interventions on some
chosen outcome variables. However, the context studied
often proposes complex relationships among variables
and third variables may affect how and when OSH regu-
lation have an effect on work environment and employee
health. The current study includes different municipal-
ities with their own organisation and policies that may
affect how and under which conditions regulatory tools
lead to compliance with OSH regulation. Nevertheless,
the randomisation will balance both observed and unob-
served characteristics between the groups of municipali-
ties and thereby minimise the risk of confounding factors
influencing the results.**

The appropriate length of time lags between study
waves is a crucial issue in longitudinal research meth-
odology. However, a general rule regarding the appro-
priate length of time interval for a study do not exist.*
We expect that an improvement in the work environment
(ie, a reduction in a chronic work stressor) should have
positive effect on employee health. To provide essential
information about excepted effects over time, several
measurement occasions with short time-lags are recom-
mended.*® Thus, the current study measures work envi-
ronment and employee health before the interventions
and at 6, 12 and 20 months after the interventions.

As the current study use survey questionnaires to assess
working conditions and employee health, potential
problems arising from selfreport instruments, such as
response-set tendencies and recall bias have to be discussed.
To reduce measurement error the questionnaire includes
validated instruments with acceptable psychometric prop-
erties. In addition, the QPSNordic instrument used in the
current study, do not address issues that are inherently posi-
tive or negative, nor degrees of satisfaction and agreement.
Instead the respondents are asked how often a situation
occurs.?® Thus, the measurement should be insensitive
to respondents’ emotions and personality. Furthermore,
when we use a combination of questionnaire survey and
objective registry data on sickness absence, the results are
less subjected to common-method bias/common method
variance.*’

In summary, the current study will respond to a research
gap regarding the effects of the NLIA’s regulatory tools
on psychosocial work environment and employee health.
Despite the potential limitation listed above, the findings
from the study may provide crucial information regarding
different regularly tools (inspection and guidance) which
may have practical implications for NLIA in their work to
enforce compliance with OSH legislation.

ETHICS AND DISSEMINATION

All participants are required to provide informed consent
before they begin the questionnaire. The information letter
explains that participation is voluntary and that partici-
pants may withdraw from the study at any time without

any consequences. Self-reported data are recorded in elec-
tronic files, and no identifying information is stored with
the self-reported data. The study results will be presented at
national and international meetings, and in peer-reviewed
publications.

PATIENT AND PUBLIC INVOLVEMENT

We have ensured research involvement and engagement
by establishing a research reference group. The reference
group consists of representatives from the authorities and
the social partners. This reference group has contributed to
making the study design relevant, participant friendly and
ethically sound, and the representatives will be involved in
the dissemination of study results

COLLABORATION

The research project is a collaboration between the
NLIA and the National Institute of Occupational Health
(STAMI). The Labour Inspection Authority will perform
their inspections and guidance in the randomised munic-
ipalities. STAMI is responsible for the process evaluation
and for collecting data from home-care workers about their
work environment and health.
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