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ABSTRACT
Objectives This study aimed to determine the effects 
of the Labour Inspectorate Authority’s (LIA’s) regulatory 
tools on psychosocial and biomechanical work factors in 
the Norwegian municipal home care services.
Methods A cluster- randomised controlled trial 
conducted in the home care services with employee 
questionnaire data on work factors at baseline, and 
6 and 12 months after the interventions. In total, 96 
eligible municipalities were randomly assigned to 
either the control group or one of two interventions: 
(1) labour inspection visits, based on the LIA’s standard 
inspections; and (2) guidance- through- workshops, where 
the participating services highlighted issues and trained 
labour inspectors provided guidance based on existing 
labour laws and regulations.
Results No favourable intervention effect was observed 
for the inspection intervention. No effects were observed 
for most of the variables in the guidance intervention, 
although an effect was observed for the following 
psychosocial factors: decision control, control over work 
intensity and empowering leadership. However, after 
adjusting for multiple testing, none of the observed 
effects were statistically significant.
Conclusion Labour inspections did not affect 
psychosocial and biomechanical work factors in the 
home care services. A favourable effect of the guidance 
intervention on psychosocial work factors was observed. 
However, this was not evident after adjusting for multiple 
testing. Further research is needed to elaborate on how 
labour inspections and other regulatory tools can impact 
psychosocial and biomechanical work factors.
Trial registration number NCT03855163.

BACKGROUND
The influences of biomechanical and psychosocial 
work factors on employee health, risk of sickness 
absence and disability retirement have been firmly 
established.1–4 In Norway, musculoskeletal and 
mental disorders are a major cause of years lived 
with disability,5 with 40% of the cases involving 
lower back pain6 and 25% of the cases involving 
mental distress7 among employees being attrib-
utable to psychosocial and biomechanical work 
factors.

Musculoskeletal pain and mental distress are 
prevalent in health and social care services, partic-
ularly in the home care services.8–10 Studies show 
that home care staff perceive strenuous work 
tasks, a changing and uncontrollable physical and 
psychosocial work environment, and organisa-
tional challenges as the main risks to their occupa-
tional health.11 These services also face increasing 
demands due to current demographic devel-
opments, with a growing elderly population.12 
Additionally, the services are increasingly facing 
restructuring due to a shift in focus from care in 
institutions to care at home, for example, due to 

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ Labour inspections increase compliance with 
existing regulations and decrease workplace 
injuries. However, little is known about the 
effects of inspection and other regulatory 
measures’ effect on psychosocial and 
biomechanical work factors.

WHAT THIS STUDY ADDS
 ⇒ Labour inspections showed no effect on 
psychosocial and biomechanical work factors, 
while guidance workshops showed an initial 
favourable effect on psychosocial factors, with 
an increase in decision control, control over 
work intensity and empowering leadership. 
However, these effects were not significant 
after adjusting for multiple testing.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

 ⇒ The results suggest a need for designing 
inspection protocols and guidance- through- 
workshop sessions that more carefully 
emphasise psychosocial and biomechanical 
work exposures. Additionally, while one- time 
guidance sessions may be adequate, further 
studies should examine whether a more 
longitudinal approach with follow- up visits 
would be more optimal. Finally, it is advisable to 
consider whether existing inspection checklists 
appropriately examine a wide range of specific 
work exposures.
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the government pursuing the concept of ageing in place.13 The 
challenges in the sector, together with increasing and changing 
demands, necessitate an increasing focus on how to improve 
working conditions for employees in the home care services. 
Previous studies have focused on influencing the work environ-
ment in home care services through accident prevention,14 and 
interventions involving organisational change, education and 
training, digitalisation or scheduling.15 Interventions based on 
the enforcement of occupational safety and health (OSH) regu-
lations in home care settings has so far garnered little attention.

Enforcement of OSH regulations is viewed as essential to 
ensuring the safety and health of employees,16 17 and labour 
inspection is a common enforcement tool. Previous research 
has found that labour inspections can improve compliance with 
OSH regulations and have the potential to reduce occupational 
injuries.18–21 However, existing research has predominantly 
focused on construction and industrial workplaces,20 and to a 
lesser degree on health and social care services. The need for 
more research on the effect of labour inspections on psychoso-
cial work factors has been particularly highlighted,18 given the 
influence of these factors on employee health.

Therefore, the aim of this study is to determine the effect of 
the Labour Inspectorate Authority’s (LIA’s) labour inspections 
and guidance- through- workshops on psychosocial and biome-
chanical work factors in Norwegian home care services. Based 
on previous research on the effect of regulatory tools on compli-
ance and injuries, we hypothesise a favourable effect of inspec-
tions and workshops on psychosocial and biomechanical work 
factors among employees in the home care services.

DESIGN AND METHODS
This study is a cluster- randomised controlled trial including home 
care service workers from a probability sample of municipalities 
in Norway. We chose a cluster design because the work environ-
ments of home care services are inherently clusters. The study is 
part of a larger project, and a full description can be found in the 
published protocol.22 In addition, we conducted a process evalu-
ation.23 This evaluated, using questionnaires, whether the inter-
ventions had been conducted as planned. Further, it evaluated 
how the participants perceived the utility of the interventions 
and whether it enhanced their knowledge of OSH management. 
Finally, it investigated whether these perceptions were associated 
with intentions to implement changes to the work environment.

Recruitment and participants
Recruitment began by identifying eligible clusters, which were 
municipalities with more than 20 and less than 100 care workers. 
This range was chosen to reduce intracluster variability and thus 
reduce the needed sample size.22 Ineligible municipalities were 
municipalities that had recently, in 2017–2018, had labour 
inspections. Based on sample size calculations (see protocol22), 
132 of the 187 eligible municipalities were randomly assigned 
to one of four trial arms. The project lead conducted the rando-
misation using random numbers assigned to each municipality, 
followed by sorting, and allocating the first 33 to the first arm, 
the next 33 to the second arm, etc. Eligible municipalities were 
informed about the study, both through letters and email and 
were invited to participate. Municipalities that elected to partic-
ipate were asked to provide a contact person from the munic-
ipality’s home care services. All employees were eligible for 
participation and contact persons were requested to provide 
an employee overview with contact information. This was 

subsequently used to invite employees to participate in the study 
through email and text messages.

Originally, three intervention arms were planned, but due to 
fewer recruited municipalities (n=104) than expected those in 
the third intervention arm (online risk assessment) were randomly 
reallocated to the two remaining interventions and the control 
group using the same method as the original randomisation. As 8 
municipalities dropped out of the study before the interventions, 
we were left with 96 municipalities. Thus, 35 municipalities with 
1771 potential participants were allocated to the control group, 
30 municipalities with 1034 potential participants to the inspec-
tion intervention group and 31 municipalities with 1180 poten-
tial participants to the guidance- through- workshop group.

Of these, 673 participants in the control group, 517 in the 
inspection group and 479 in the guidance group participated at 
baseline. Six months post interventions, the numbers were 363, 
285 and 269 for the 3 groups, respectively, while at 12 months, 
the numbers were 220, 185 and 172, respectively. The dropout 
rates were 67.3%, 64.2% and 64.1% for the control, inspection 
and guidance groups, respectively. Figure 1, adapted from the 
study protocol,22 presents a flowchart of the interventions and 
data collection process for this study.

Interventions
This study encompasses two interventions, labour inspection 
and guidance- through- workshop and one control group. The 
interventions were implemented in the assigned municipalities, 
that is, at the cluster level.

Inspection intervention
The LIA’s standard labour inspections constituted the inspec-
tion intervention. The participating workplaces received written 
information about impending inspections 3 weeks prior to the 
inspections. Two trained inspectors visited the offices of each 
participating home care unit. The individual home care service 
clients and their homes were not included in the inspections. 
Using a standardised checklist addressing psychosocial and 
biomechanical work exposures, they observed workplace compli-
ance with the requirements of the Working Environment Act 
and the Internal Control Regulation. In addition, the inspectors 
also provided information and advice on how to comply with 
labour regulations. After the inspection, the inspectors prepared 
a report on the work environment at each of the participating 
services, which identified relevant work factors, any cases of 
non- compliance, and how the organisations should follow up 
these cases of non- compliance.

Guidance-through-workshop intervention
The guidance- through- workshop intervention consisted of one- 
time workshops hosted by the LIA to which they invited leaders 
and representatives of employees at the allocated services to 
participate. Based on geographical regions, five to seven home 
care services were assigned to joint workshops. Before attending 
the workshop, each of the participating services received infor-
mation on the relevant topics, that is, work environment and 
employee health, and were also asked to prepare a presenta-
tion of relevant issues related to these topics at their workplace. 
Based on the issues presented at the workshop, the two attending 
trained labour inspectors would provide guidance to the home 
care services. This primarily consisted of information and advice 
based on OSH legislation and regulations.

Control group
The control group had ‘care as usual’, meaning that no interven-
tions from the LIA were implemented in the services allocated 
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to this group. The control group completed the same question-
naires as the intervention groups and at the same intervals and 
periods.

Data collection
We collected data through a proprietary web- based question-
naire developed by the National Institute of Occupational 
Health in Norway, which was administered to individual partici-
pants. The questionnaire could be completed in multiple sessions 
and accessed through a unique code, which was assigned to each 
participant in advance. Optionally, the participants could fill 
out a paper version of the questionnaire and return it by mail 
(prepaid). Data collection was conducted at baseline prior to the 
intervention implementation, and at 6 months and 12 months 
post intervention for all three groups.

Measures
The self- report questionnaire measured psychosocial and biome-
chanical work factors. Additionally, demographic characteris-
tics, such as age, gender, education level, type of employment 
and percentage of full- time equivalent employment (FTE), 
were recorded. Further, job titles were also recorded based on 
the International Standard Classification of Occupations 2008, 
which were condensed into six categories: (1) nurses, (2) nurses’ 

aides, (3) other healthcare professionals, (4) other care staff, (5) 
leaders and (6) others.

Psychosocial work factors
We measured psychosocial work factors using scales from the 
General Questionnaire for Psychological and Social Factors at 
Work (QPSNordic), which is a comprehensive instrument based 
on theories of work motivation, job satisfaction, job stress, well- 
being and health.24 The QPSNordic has good psychometric prop-
erties and high validity and reliability.24 25

In this study, 14 factors were measured with scales from the 
QPSNordic, namely: quantitative demands, decision demands, 
learning demands, role clarity, role conflict, decision control, 
control over work intensity, positive challenges at work, fair 
leadership, empowering leadership, support from immediate 
superior, support from coworkers, focus on human resources 
and predictability in the coming month. Each scale comprises 
three to five items. Each item was rated from 1 to 5, where 
1=very seldom or never, 2=seldom, 3=sometimes, 4=often and 
5=very often or always. The scales were based on the average of 
the items on each scale.

Additionally, we included five items, developed by Statistics 
Norway,26 to measure experiences of adverse social behaviour 
over the last 6 months, at baseline over the last 12 months. 

Figure 1 Flowchart illustrating cluster allocation, intervention implementation and data collection, adapted from Indregard et al.22
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These were (1) bullying by coworkers, (2) bullying by superior, 
(3) violence, (4) threats and (5) unwanted sexual attention. Each 
item was rated from 1=never to 5=yes, on a daily basis.

Biomechanical work factors
To measure biomechanical work factors, we included five items, 
also developed by Statistics Norway.26 These items assessed 
the time spent at work (1) squatting/kneeling, (2) standing, 
(3) leaning forward without support, (4) awkward lifting and 
(5) heavy lifting. Items 1, 2 and 3 were rated from 1=never 
to 6=almost all the time, while items 4 and 5 were rated from 
1=never to 5=at least 20 times a day.

We adapted four items from Smedley et al27 to measure biome-
chanical work factors known to be especially relevant for home 
care settings. These were how often in a shift one would; (1) 
manually transfer clients/patients between a bed and a chair; (2) 
manually move clients/patients around on a bed, chair or wheel-
chair; (3) perform physically demanding tasks without the use 
of aids; and (4) perform physically demanding tasks without the 
use of aids, despite them being available. These were rated from 
1=never to 5=at least 20 times a day. We also included one 
item on perceived physical intensity while at work, rated from 1 
(not at all) to 10 (extremely heavy) based on Borg.28 Lastly, we 
included one item measuring allocation of physically demanding 
work: ‘To what degree is physically demanding work appropri-
ately allocated among the staff?’. This was rated from 1=small 
degree to 5=very large degree.

Statistical analyses
Statistical analyses were performed using STATA V.16 (Stata 
Corp, College Station, Texas, USA). Logistic regression was 
used to assess attrition bias based on baseline demographics, 
whereas t- tests were conducted to compare responders and non- 
responders. T- tests were also used to compare the two inter-
vention groups separately with the control group at baseline. 
Changes in the outcome variables were analysed separately using 
linear mixed models. Time, time×group and the percentage of 
FTE were included as independent variables. The percentage 
of FTE was included due to differences in baseline between the 
guidance group and the control group, and we considered the 
variable to be intrinsically linked with the exposure. To account 
for clustering, participants nested within municipalities were 
included as random effects. The analyses were adjusted for the 
outcome variable at baseline as recommended for randomised 
controlled trials.29 To adjust for multiple testing, we used the 
Benjamini- Hochberg test30 to provide adjusted p values. The 
level of significance was set to 0.05.

Ethics
This study was conducted in accordance with the principles 
of the Declaration of Helsinki.31 All participants provided 
informed, written consent and were informed about their right 
to withdraw from the study at any time. The study was assessed 
by the regional committees for medical and health research 
ethics, and the Norwegian Centre for Data Research approved 
data handling and storage (566128). All self- reported data were 

Table 1 Characteristics of study participants at baseline, split into the inspection, guidance- through- workshop and control groups

Inspection (n=517) Guidance- through- workshop (n=479) Control (n=673)

Gender (%*)

  Male 22 (4.26) 22 (4.59) 28 (4.16)

  Female 495 (95.74) 457 (95.41) 645 (95.84)

Age (SD) 46.12 (11.62) 44.66 (12.22) 45.30 (12.05)

Marital status (%*)

  Unmarried 70 (13.67) 64 (13.56) 98 (14.89)

  Married/cohabiting 398 (77.73) 362 (76.69) 508 (77.20)

  Widow/widower 12 (2.34) 7 (1.48) 7 (1.06)

  Divorced/separated 32 (6.25) 39 (8.26) 45 (6.84)

Type of employment (%*)

  Permanent 482 (94.14) 434 (92.74) 619 (93.50)

  Temporary 16 (3.13) 16 (3.42) 18 (2.72)

  Substitute/on- call 11 (2.15) 16 (3.42) 23 (3.47)

  Other 3 (0.59) 2 (0.43) 2 (0.30)

Percentage employment† (SD) 79.01 (22.09) 78.25 (22.58)‡ 81.22 (21.54)

Job title (%)

  Nurse 190 (37.18) 154 (32.15) 229 (35.18)

  Nursing assistant 230 (45.01) 226 (47.18) 283 (43.47)

  Other health professions 10 (1.96) 9 (1.88) 14 (2.15)

  Other care staff 64 (12.52) 75 (15.66) 105 (16.13)

  Leader 13 (2.54) 13 (2.71) 15 (2.30)

  Other 4 (0.78) 2 (0.42) 5 (0.77)

Leader responsibilities (%*)

  Top tier leader 89 (17.69) 92 (19.74) 106 (16.31)

  Middle tier leader 44 (8.75) 37 (7.94) 48 (7.38)

  No leadership responsibilities 370 (73.56) 337 (72.32) 496 (76.31)

*Valid percentages.
†Percentage employment is the percentage of a full- time equivalent position.
‡Significantly different from controls, p≤0.05.
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stored electronically and kept separate from any identifying 
information. The participating services were not offered any 
incentives or compensation, but individual participants could 
win a 15 000 Norwegian krone gift certificate.

RESULTS
Table 1 presents the background characteristics of each group at 
baseline. There were no statistically significant group differences 
in age, gender, marital status, educational background, type of 
employment, job titles or leadership responsibilities. However, 
there was a difference in the percentage of FTE between the 
guidance- through- workshop and the control groups. We 
observed some statistically significant differences between 
those who dropped out of the study and those who remained. 
Those who were older (OR: 1,01, p<0.001), had more educa-
tion (OR: 1.18, p=0.05) and a higher percentage of FTE (OR: 
1,007, p=0002) had higher odds of remaining in the study. In 
addition, ‘other care staff ’ had lower odds of remaining in the 
study at 12 months (OR: 0.59, p=0.003). Those remaining at 
12 months were on average 2.3 years older, had 0.06 levels 
higher education and 3.59% more employment than those who 
stopped responding. No other differences were observed and the 
between- group composition remained similar to that at baseline.

We found no significant effects of the inspection intervention 
on the psychosocial factors compared with the control group 
(table 2). For the guidance- through- workshop group, 13 of the 
14 factors showed some development in a potentially positive 
direction. There were increases in decision control and empow-
ering leadership at 12 months and control over work intensity 
at 6 and 12 months compared with the control group. However, 
after adjusting for multiple testing, none of the variables were 
statistically significant.

We found no statistically significant effects of the interven-
tions on adverse social behaviour (table 3).

Regarding biomechanical factors, we found that the inspec-
tion group spent more time squatting or kneeling at 6 months 
than the control group (table 4). This effect was not present at 
12 months, and after adjusting for multiple testing, it was not 
statistically significant at either time point. We found no statisti-
cally significant effects of the interventions on any of the other 
variables

DISCUSSION
This study aimed to determine the effect of labour inspections 
and guidance- through- workshops conducted by the Labour 
Inspection Authority on psychosocial and biomechanical work 
factors. We found small, potentially positive, changes in 13 of 
the 14 psychosocial factors in the guidance- through- workshop 
intervention, with significant effects on the factor control over 
work intensity for all follow- ups, and for decision control and 
empowering leadership at the 12- month follow- up. However, 
these were not statistically significant after adjusting for multiple 
testing. For all other variables, we found no significant effects of 
the interventions.

We observed no substantial effect of the interventions on 
psychosocial and biomechanical work factors even though the 
study process evaluation indicated that most aspects of the imple-
mentation of the interventions went as planned.23 Additionally, 
participants who responded to the process evaluation rated 
the utility of the interventions as high and reported enhanced 
knowledge after attending. As such, the findings are similar to 
those of Weissbrodt et al32 who found that inspections mostly 
led to increased knowledge of and ability in psychosocial OSH Ta
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management; however, this did not manifest into improvements 
in working conditions or employee participation.

Some accidents and injuries are caused by breaches of rules 
and inadequate barrier functions related to physical hazards, 
for example, a lack of railing, which inspections and checklists 
might easily uncover. However, the inherent complexity of 
addressing psychosocial risk factors could explain the lack of any 
observed effects of the interventions. Jespersen et al33 argued 
that psychosocial risk factors are characterised by unclear cause–
effect relationships and can have unclear solutions. As such, 
inspections and workshops might just be part of the solution. 
They could perhaps contribute more substantively with a longi-
tudinal perspective, for example, through follow- up inspections 
or guidance- through- workshops, or in conjunction with other 
interventions. It could also be argued that these tools do not 
adequately address specific psychosocial work factors in their 
current form.

Another potential explanation, linked with this complexity, 
could be different barriers to managing psychosocial work factors 
that the interventions might not overcome. One suggested barrier 
is small organisation size,34 as this might affect the resources avail-
able for managing psychosocial work factors.35 Larger organisa-
tions (more than 100 employees) have been linked with better 
outcomes after labour inspections than smaller organisations.32 
The services in our sample had between 20 and 100 care workers 
on staff and as such might have limited resources to systemati-
cally improve psychosocial factors. Another potential barrier is 
restructuring or organisational changes.36 Several of the munic-
ipalities in this study merged with other municipalities as a part 
of municipal reform during the study period. As all participating 
services in this study were municipal services, this may have led 
to organisational changes and potentially caused a shift in atten-
tion from working on psychosocial factors to handling these 
organisational changes. Finally, the setting itself might have been 
a barrier, as implementing changes in the work environment 
might be challenging across different homes being served. Home 
care services are less well- defined settings than, for example, 
nursing homes, and have a greater spread, both geographically 
and in different home environments encountered.15

The relatively short follow- up period of 12 months may also 
have been insufficient to observe substantive changes in psycho-
social and biomechanical work factors. Previous research on the 
impact of enforcement tools on work- related injuries21 suggests 
that they have an effect in the long term (>3 years) but not in 
the short term (≤ 1 year). It is not known whether the effects 
of enforcement on psychosocial and biomechanical work factors 
follow a similar trajectory; however, this might explain the 
observed lack of substantial changes. Lastly, the intervention was 
administered only once, and it could be argued that repeated 
interventions might have led to an increased effect. However, 
such repeated interventions would have taxed the resources of 
the LIA and the available research on inspections suggest that 
repeated inspections would not necessarily have resulted in 
improved compliance21 and thus potentially would not influence 
the different work factors either.

Strengths and limitations
The cluster- randomised controlled trial design is a major 
strength of the present study allowing us to limit potential 
confounding factors and to make causal inferences about the 
effects of the interventions. Further, we have based our data 
collection on validated, standardised measures, which should 
reduce measurement error.24 The study had a rather large Ta
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attrition rate, which might have influenced the findings. This 
could somewhat be explained by both the high turnover rate 
(10.9%) and high sickness absence (11%) among nurses in the 
Norwegian home care sector.37 There were some statistically 
significant differences between those who continued to respond 
and those who stopped. Those who stopped responding were 
generally younger, had a lower level of education, had a lower 
FTE- percentage and were more often in the ‘other healthcare 
staff ’ category. However, the actual differences were quite small, 
the group distributions remained similar to baseline and no new 
differences were found between the groups at follow- up. This 
suggests that they are missing at random. Linear mixed models, 
used in this study, are considered one suitable way of addressing 
this.38 Lastly, as this study is cluster randomised at a municipal 
level, we cannot guarantee that there has not been any inter-
vention contamination across municipalities that might have 
influenced the results. More than 95% of the participants in this 
study were women, which reflects the gender balance among 
employees in the home care services,15 and as such indicates that 
the findings are generalisable across settings with similar gender 
distributions in the health and care services. Additionally, while 
there are differences in home care provisions between countries, 
the findings could also be applicable to countries with similar 
legal requirements regarding psychosocial work environments, 
such as the EU.39

Implications for practice and future research
The lack of substantial effects suggests that there is a need to eval-
uate and potentially revise existing practice. The initial positive 
effects of the guidance- through- workshop intervention, although 
not statistically significant, could indicate a potential new avenue 
worth exploring. The factors decision control, control over 
work intensity and empowering leadership could potentially be 
related to each other, as a key factor of empowering leadership is 
facilitating and supporting employee autonomy.40 This concep-
tual congruence could also indicate that the initial findings were 
more than randomly significant due to multiple testing. Thus, 
further exploring the potential of providing guidance- through- 
workshops, together with investigating how inspections could 
influence psychosocial and biomechanical work factors, are 
possible future paths of research.

CONCLUSION
The present study found no substantial effects of labour inspec-
tions on psychosocial and biomechanical work factors. Guidance- 
through- workshops produced a positive effect on psychosocial 
work factors, but these effects were not statistically significant 
when adjusting for multiple testing. Given the lack of observed 
effect, further research is needed to elucidate on labour inspec-
tions and other regulatory tools can enable effective monitoring 
and influence psychosocial and biomechanical work factors.
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