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Abstract 

Background: The Norwegian Agreement for a More Inclusive Working Life (the IA Agreement) aims to reduce sick-
ness absence (SA) and increase work participation. Potential impacts of the IA Agreement have not been thoroughly 
evaluated. The study aimed to estimate the impact of the IA Agreement on musculoskeletal and psychological SA 
prevalence and duration among young adult men and women, and to identify whether the impact was modified by 
economic activity or SA grade.

Methods: Data from national registries were combined for 372,199 individuals born in Norway 1967–1976. ICPC-2 
codes identified musculoskeletal (L) and psychological (P) diagnoses. A difference-in-difference method compared 
prevalence and mean duration of first SA > 16 days between 2000 and 2005 separately for men and women work-
ing in IA companies relative to non-IA companies. Analyses were adjusted for mean company size and stratified by 
economic activity and SA grade (full/graded). Average marginal change was calculated with 95% confidence intervals 
(CI).

Results: The impacts of the IA Agreement on SA prevalence were mixed as the direction and size of marginal 
changes varied according to diagnosis, gender, and economic activity. However, there was a general tendency 
towards reduced mean SA duration for both diagnosis groups, and in particular men with musculoskeletal SA 
(− 16.6 days, 95% CI -25.3, − 7.9). Individuals with full SA in IA companies had greater reductions in mean SA duration. 
Only the wholesale and retail economic activity indicated a beneficial contribution of the IA Agreement for both SA 
prevalence and duration, in both diagnoses and genders.

Conclusions: Potential impacts of the IA Agreement on SA in young men and women varied according to diagnosis 
and economic activity. However, results indicated that the IA Agreement could reduce SA duration. Further research 
should identify reasons for gender and economic activity differences.

Keywords: Cohort study, Difference-in-difference, Gender, Mental health, Musculoskeletal diagnosis, Musculoskeletal 
disorder, Policy interventions, Psychological diagnosis, Register-based study, Sick leave
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Background
Absence from work due to illness has a financial and 
social impact on multiple levels of society. For individu-
als, frequent and/or long sickness absence (SA) episodes 
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can contribute to an inability to continue in employ-
ment [1], a loss of social interaction with colleagues, and 
a lower income. Nationally, high costs and productivity 
losses are associated with SA; in 2018, European Union 
states combined spent 1% (roughly €160 billion) of their 
GDP on sickness benefits [2]. These challenges have 
resulted in an increased focus on measures to prevent 
and reduce SA in the working population.

In Norway, an increasing number of individuals 
received SA and other benefits during the latter half of 
the 1990s [3]. Due to this, the Agreement for a More 
Inclusive Working Life (the IA Agreement) was devel-
oped in 2001 by the Government and organisations 
representing employers and employees. The aim was 
to, over a period of 4 years, reduce SA by 20% from the 
2001 level and increase work participation [3]. Compa-
nies who signed the IA Agreement (so-called IA com-
panies) gained access to different resources, including 
measures to prevent SA (e.g. workplace risk assessment 
training) and to aid in faster return to work (e.g. grants 
to help modify the workplace) [3]. See Fig. 1 for more 
details. Though not an IA Agreement measure, utilising 
graded SA instead of full SA has also been a main focus; 
it involves working part-time whilst on SA, and thus 
aids faster return to work [4]. In 2018, around 30% of 
companies were IA companies, covering almost 60% of 

the Norwegian working population [5]. The IA Agree-
ment is now in its fifth term (2019–2022), where it has 
been extended to include all Norwegian companies [6].

During the IA Agreement period 2001–2018, the 
percentage of available working time lost to SA in the 
Norwegian working population dropped from 6.6 to 
5.8%, a relative reduction of 12.4% [4]. To what degree 
this reduction can be explained by implementation of 
the IA Agreement, or measures such as graded SA, 
remains unclear. Few peer-reviewed studies have evalu-
ated it, and results have been mixed [7–9]. Further-
more, the reduction in SA varied according to gender 
and economic activity. During the first 10 years of the 
IA Agreement, women’s SA decreased to a smaller 
extent than men’s, widening the existing gender gap [5]. 
SA was also reduced in some economic activities more 
than in others from 2001 to 2018, from a 36% reduction 
in the hotels and restaurants economic activity to less 
than 10% in education [4]. Recent studies have indi-
cated the IA Agreement may play a role in these vari-
ations, and that any impacts may also differ between 
genders within an economic activity [7, 9, 10]. As the 
most recent version of the IA Agreement includes an 
economic activity-specific focus [11], understanding 
these differences will aid implementation and future 
evaluation of the IA Agreement. It could also provide 

Fig. 1 Characteristics of the first IA Agreement period, 2001–20041
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valuable information for other countries looking to 
implement national interventions to reduce SA.

The IA Agreement’s effect on SA in young adults is of 
particular importance, as experiencing SA early in the 
working career can contribute to increased SA and lower 
income later in life [12]. Younger adults also show a larger 
gender gap in SA than other ages (e.g. over 3 percentage 
points (PP) in those aged 30–34, compared to 2 PP in 
those aged 45–49) [13]. This is partially, but not wholly, 
explained by pregnancy-related SA [13, 14]. Exploring 
the impact of the IA Agreement on younger adults will 
thus provide further insight into how the related meas-
ures work in this vital population.

The most common cause of SA in Europe is musculo-
skeletal disorders [15], which, along with psychological 
diagnoses, are receiving an increasing level of attention 
due to their consequences for individual wellbeing, work 
productivity, and costs [16]. These are also the two larg-
est diagnosis groups in Norway, accounting for over 50% 
of SA in 2019 [17]. They respond differently to workplace 
interventions [18]; accordingly, grants and measures 
included in the IA Agreement will likely be utilised dif-
ferently depending on the diagnosis. Thus, it is beneficial 
to study the diagnoses groups separately.

This paper aimed to estimate whether the IA Agree-
ment had an impact on musculoskeletal and psycho-
logical SA in young adults. Two main research questions 
were addressed: 1) What is the impact of the IA Agree-
ment on the prevalence and duration of musculoskeletal 
and psychological SA separately for men and women, and 
2) To what extent is any impact modified by economic 
activity and grade of SA (full/graded)?

Methods
Data sources
The project group established a birth cohort in 2002 that 
is comprised of all individuals live-born in Norway in 
the period 1967–1976 (n = 626,928) [19]. Data from this 
cohort was used by linking different registries using the 
unique individual identification number. Information on 
gender, SA and economic activity were obtained from 
“FD-Trygd”, an events database on employment and wel-
fare maintained by Statistics Norway (SSB) [20]. Data on 
company size (number of employees) were obtained from 
the Central Register of Establishments and Enterprises, 
also maintained by SSB [21]. Data on if/when compa-
nies entered into the IA Agreement, any changes to 
their agreement status, and SA diagnoses were obtained 
from the Norwegian Labour and Welfare Administration 
(NAV). Ethical approval was obtained from the South-
East A Regional Committee for Medical and Health 
Research Ethics (case number 17344).

Study design
A difference-in-difference (DID) method was used. We 
compared individuals working in companies with the 
IA Agreement (intervention) with those without the IA 
Agreement (controls), before implementation (2000) and 
after the first IA term (2005).

The DID method uses observational data to infer 
effects of quasi-experiments by comparing the outcome 
variable of the intervention group with a control group. 
A key assumption is that the intervention and control 
groups would have had the same trend over time for the 
outcome if there had been no intervention (the “common 
trends” assumption) [22]. This is usually tested by com-
paring the trend in outcome prior to the study period 
for each group. In the years prior to 2000, only a few of 
our young and healthy study population were diagnosed 
with musculoskeletal or psychological disorders. There-
fore, we checked the trends in SA regardless of diagno-
sis (see Supplementary Fig.  1 and 2). The change over 
time for the intervention and control groups, in men and 
women respectively, appeared to be similar. Another key 
assumption is that the allocation of the intervention does 
not depend on the outcome pre-intervention [22]. The 
outcome in this study was SA at an individual level, and 
there is little to suggest that individuals select companies/
jobs based on IA status [23]. IA was also allocated at a 
company level. Therefore, we consider this assumption to 
be reasonable. DID does not require that the individuals 
in each group are the same over time, but that the group 
characteristics are the same [24]. We checked the com-
position of the intervention and control groups respec-
tively with regards to gender composition, age, company 
size, and economic activity, and they appear to be simi-
lar in 2000 and 2005 (Table 1). If these assumptions are 
fulfilled, DID can be used as an alternative where a ran-
domised controlled trial (RCT) is not possible, allowing 
for the discussion of intervention effects [22].

The intervention effect is captured using an interac-
tion term between group (intervention/control) and time 
period (before/after intervention) in a regression model. 
A positive estimate indicates an increase in the outcome 
due to the intervention (relative to controls), whilst a 
negative estimate indicates a decrease in the outcome 
due to the intervention.

Study population
The initial population consisted of 529,767 individu-
als, who were registered as employed in Norway on 1st 
January 2000 and/or 1st January 2005 (Fig. 2). Individu-
als were excluded in 2000 and/or 2005 if they worked for 
a company that signed the IA Agreement after 1st Janu-
ary 2004. This was to ensure that the intervention was 
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implemented at approximately the same time. Individu-
als were also excluded if they or the company changed 
group (intervention/control) or economic activity during 
the course of 2000 or 2005, were non-employed for more 
than 2 months of the year, or had missing information 
on company size. Finally, for those present in both years, 
individuals were excluded if they were in a different 

group (intervention/control) in 2005 compared to 2000. 
In total, 157,568 individuals (30%) of the initial popula-
tion were excluded.

Study outcomes
In Norway, sickness benefits are covered by the employer 
for the first 16 calendar days of SA. After this, the 

Fig. 2 Flowchart of study population
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responsibility is passed on to NAV and the entire episode 
is registered in the sickness benefits database. This infor-
mation is passed on to SSB and incorporated in the FD-
Trygd database, from which we obtained SA data. Thus, 
only absences > 16 days are included to ensure records 
are complete. Individuals must obtain a sickness certifi-
cate from their physician, with a diagnosis denoted by an 
International Classification of Primary Care (ICPC-2) 
code [25].

The two main study outcomes were one-year SA preva-
lence (at least one SA episode > 16 days) and the duration 
of the first SA episode for those with SA > 16 days during 
2000 and 2005, respectively. The outcomes were studied 
separately for musculoskeletal diagnoses (ICPC-2 code 
L) and psychological diagnoses (ICPC-2 code P), and 
for men and women. We first analysed both full (100%) 
and graded (< 100%) SA together, before analysing them 
separately and comparing the results with our main anal-
yses to identify whether the IA Agreement influenced 
the implementation of graded SA. For SA episodes that 
began in the previous year (i.e. 1999 or 2004) or contin-
ued further into the following year, the duration of the 
entire SA episode was used, including days beyond 2000 
or 2005.

Covariates
Covariates included in this study were gender, economic 
activity, and mean company size. The economic activ-
ity variable was coded according to the Standard Indus-
trial Classification 2002 [26], based on the Statistical 
Classification of Economic Activities in the European 
Community (NACE) Revision 1.1, and included 13 dif-
ferent economic activity categories (see Table  1). Some 
economic activities were grouped together in categories 
in order to increase sample size for analyses; these were 
agriculture/forestry/fishing (categories A and B), finan-
cial/real estate (J and K), and other (O, P, and Q). As 
some individuals worked at multiple companies during 
the year, the mean company size was calculated for each 
individual.

Statistical analyses
All analyses were carried out in Stata, version 15.1 [27].

Linear probability models were used to calculate the 
average marginal change in the one-year prevalence of 
SA (measured in percentage point (PP) change). Due to 
the skewed nature of the data, negative binomial regres-
sion models were used to calculate the average marginal 
change in the duration of first SA episode (measured in 
days). When the number of individuals in the stratified 
economic activities exceeded 500 both in 2000 and 2005, 
we ran economic activity-specific models. Full/graded 
SA analyses were carried out on the same economic 

activities, even when sample size < 500. The “margins” 
command in Stata was used to calculate average marginal 
change. 95% confidence intervals (CI) were calculated 
using clustered standard errors at the individual level, to 
account for correlation between individuals present at 
both time points.

Results
The final study population comprised 372,199 individu-
als (70% of the initial employed population), of whom 
87,457 were present at both time points (Fig. 2). For the 
purposes of studying SA duration, only those with SA 
episodes (all-cause) were included; this resulted in two 
subpopulations of 34,800 for musculoskeletal SA and 
14,399 for psychological SA.

Table  1 shows the background characteristics for the 
intervention (IA) and control (non-IA) groups in the 
main population (see Supplementary Table  1 for the 
subpopulations). There was a higher proportion of indi-
viduals in the control group both in 2000 and 2005 (80 
and 73%, respectively); women were more likely to be in 
the intervention group at both time points (64 and 56%, 
respectively). The median company size was well over 
100 employees in both years for those in the intervention 
group, and below 25 employees for the control group. 
Individuals in IA companies were more likely to work in 
the health and social economic activity (40% in 2000; 35% 
in 2005) and education economic activity (14% in 2000; 
15% in 2005), whilst individuals in non-IA companies 
were more likely to be in wholesale/retail (23% in 2000; 
24% in 2005) and financial/real estate (17% in 2000; 19% 
in 2005) economic activities. For a more detailed break-
down of the distribution of gender and diagnoses within 
economic activities, see Supplementary Tables 4 and 5.

In our total sample in 2000, the prevalence of muscu-
loskeletal SA was 7.5% for men and 10.0% for women, 
whilst for psychological SA the prevalence was 2.1 and 
3.5%, respectively. The mean duration (days) of musculo-
skeletal SA in 2000 for men was 102 (standard deviation 
(SD) 101, interquartile range (IQR) 30–56-133) and for 
women was 106 (SD 95, IQR 36–71-140). For psychologi-
cal SA, this was 125 (SD 115, IQR 34–74-189) days for 
men, and 124 (SD 115, IQR 34–73-176) days for women.

Main analyses
Musculoskeletal diagnoses
Musculoskeletal SA prevalence was lower in 2005 than 
in 2000, in both genders and both groups (intervention/
control) (Table 2). The negative DID estimate for women 
indicates that the decrease occurred to a larger extent 
in the intervention group than in the control group. For 
men, the positive DID estimate indicates that a decrease 
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occurred to a lesser extent in the intervention group 
compared to the control group.

Median SA duration for musculoskeletal SA was lower 
in the intervention groups in 2005 compared to 2000, but 
higher in the control groups, for both men and women. 
The negative DID estimate for women indicates that the 
intervention group increased to a lesser extent than the 
control group. In men, the negative DID estimate reflects 
the decrease in SA duration in the intervention group 
relative to the increase in the control group (− 16.6 days, 
95% CI -25.3, − 7.9; see Table 2).

Stratification on grade of SA showed larger nega-
tive DID estimates for full SA than for graded SA for 
prevalence in women and for duration in both genders 
(Table 3). The change in DID estimates was particularly 
prominent for SA duration in women, where the differ-
ence in full SA was almost 5 days larger compared to the 
original estimate. However, for prevalence in men, there 
was a slightly larger positive DID estimate for full SA, 
compared to the original estimate, and a weak negative 
estimate for graded SA.

Psychological diagnoses
For psychological SA, men in both groups had a lower 
median duration in 2005 compared to 2000, whilst 
women had a higher median duration in both groups 
(Table  2). The negative DID estimates indicate that the 
mean duration in men decreased more in the interven-
tion group than in the control group, whilst for women, 

mean duration increased less in the intervention group 
than in the control group.

For both genders, the trends in prevalence persisted 
regardless of grade of SA (Table 3). For SA duration, both 
genders had larger negative DID estimates with full SA, 
compared to the original analysis. Men in the interven-
tion group showed an increase in duration of graded SA, 
compared to the original analyses.

Economic activity‑specific analyses
Musculoskeletal diagnoses
The direction of the DID estimates for the prevalence of 
musculoskeletal diagnoses varied between the economic 
activities (Table 4). Regarding mean duration within the 
economic activities, the intervention group generally 
showed a larger decrease between 2000 and 2005 com-
pared to the control group, especially in men. The DID 
estimates for prevalence and mean duration generally 
tended to have the same direction within economic activ-
ity for each gender, with some exceptions (e.g. men in 
the transport/storage, financial/real estate, and health/
social economic activities). However, the estimates gen-
erally varied between genders within an economic activ-
ity. Only the wholesale/retail economic activity showed 
consistent negative DID estimates across outcomes and 
genders.

For both genders, the DID estimates for the interven-
tion group were generally larger for negative estimates 
and smaller for positive estimates when considering SA 
duration in full SA, compared to the original estimates. 

Table 3 DID estimates for SA prevalence and duration in those with graded (< 100%) SA and those with full (100%) SA, compared to 
original  analysisa

a  Analyses adjusted for economic activity (13 categories) and mean company size. Bold font indicates estimates are statistically significant at the 5% level

PP percentage points, CI confidence interval

Original Analysis < 100% SA 100% SA

Marginal Change 95% CI Marginal Change 95% CI Marginal Change 95% CI

Musculoskeletal (code L)

 Prevalence (PP)

  Men 0.3 −0.2, 0.9 − 0.2 − 0.5, 0.1 0.5 − 0.0, 1.0

  Women − 0.4 − 0.9, 0.1 − 0.1 −0.4, 0.3 − 0.4 −0.8, 0.1

 Duration (days)

  Men −16.6 −25.3, −7.9 − 12.2 −32.8, 8.4 − 17.7 − 27.3, −8.1
  Women −4.3 − 10.9, 2.3 −2.7 − 13.9, 8.5 −9.1 − 17.4, − 0.8
Psychological (code P)

 Prevalence (PP)

  Men −0.1 − 0.4, 0.3 0.0 − 0.1, 0.2 − 0.1 −0.4, 0.2

  Women 0.2 −0.2, 0.6 0.2 −0.1, 0.4 0.1 −0.2, 0.4

 Duration (days)

  Men −6.1 −22.2, 10.0 22.3 −9.2, 53.9 −13.2 −31.7, 5.3

  Women −1.4 −12.3, 9.5 −3.1 −22.2, 16.1 −5.4 − 19.0, 8.2
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In contrast, estimates were smaller for negative estimates 
and larger for positive estimates when considering both 
SA prevalence and duration in graded SA, compared to 
the original estimates (Supplementary Table 2).

Psychological diagnoses
There were no clear trends for the direction of economic 
activity-specific DID estimates for psychological diag-
noses, neither within outcome nor for each respective 
gender (Table 4). Men in the intervention group showed 
a significantly larger increase in SA duration than the 
control group in the transport/storage (45.7 days, 95% 
CI 4.6, 86.7) and financial/real estate (55.6 days, 95% CI 
4.8, 106.3) economic activities. Similar to the results for 
musculoskeletal diagnoses, in the wholesale and retail 
economic activities, the IA Agreement was consistently 
associated with a smaller increase in both outcomes in 
the intervention group compared to the control group. 
This was significant for SA prevalence in men (− 1.6 PP, 
95% CI -3.1, − 0.2).

There were no clear trends in the direction of DID esti-
mates for full or graded SA on psychological related SA 
prevalence or mean duration across economic activities 
(Supplementary Table 3).

Discussion
This study used a difference-in-difference method to 
investigate the impact of the IA Agreement on the preva-
lence and mean duration of sickness absence separately 
for young men and women with musculoskeletal and 
psychological diagnoses, and to identify whether eco-
nomic activity and graded SA modified these effects. 
Our results indicate that there are differences between 
those with and without the IA Agreement, as those work-
ing in companies with the IA Agreement tended to have 
a shorter mean duration of both musculoskeletal- and 
psychological-related SA. This result was even stronger 
when considering only those on full SA. The potential 
impact of the IA Agreement on men and women varied 
according to economic activity. The only clear trend in 

Table 4 Results of the difference-in-difference (DID) analyses for musculoskeletal- and psychological-related prevalence and duration, 
when stratifying by economic activity and  gendera

a  Analyses adjusted for mean company size. Bold font indicates estimates are statistically significant at the 5% level. PP percentage points, CI confidence interval

Musculoskeletal (code L) Psychological (code P)

Prevalence (PP) Duration (days) Prevalence (PP) Duration (days)

Marginal 
Change

95% CI Marginal Change 95% CI Marginal Change 95% CI Marginal Change 95% CI

Manufacturing

 Men −0.9 −2.3, 0.4 −19.5 −34.1, −4.9 −0.4 − 1.1, 0.3 −8.5 − 42.6, 25.6

 Women 1.0 −1.3, 3.4 4.3 −18.8, 27.4 −0.4 − 1.8, 1.0 18.8 −25.0, 62.7

Construction

 Men −1.4 −3.8, 1.1 −21.5 −44.2, 1.2 0.0 −1.0, 1.1 −32.2 −93.7, 29.3

Wholesale/retail

 Men −0.3 −2.5, 1.8 −10.1 −44.7, 24.4 −1.6 −3.1, − 0.1 −11.0 −65.3, 43.4

 Women −2.7 −5.8, 0.3 −18.2 − 51.6, 15.1 − 0.9 −2.6, 0.7 −31.4 −94.1, 31.4

Transport/storage

 Men 1.2 −1.0, 3.4 −4.1 −29.5, 21.4 −0.5 −1.8, 0.8 45.7 4.6, 86.7
 Women 1.3 −1.7, 4.3 22.7 −4.5, 49.9 0.9 −1.1, 2.9 0.3 −50.3, 50.8

Financial/real estate

 Men 0.5 −1.1, 2.0 −9.9 −65.2, 45.3 0.1 −0.9, 1.1 55.6 4.8, 106.3
 Women −1.4 −3.6, 0.9 −5.0 −34.0, 23.9 0.2 −1.4, 1.7 −30.5 −81.9, 20.8

Public administration

 Men 1.0 −0.4, 2.5 23.8 −10.1, 57.7 0.8 −0.1, 1.7 −9.0 − 75.6, 57.6

 Women −1.1 −3.1, 0.9 0.1 −30.5, 30.7 −0.5 −2.0, 0.9 1.7 −47.8, 51.2

Education

 Men −0.1 −1.8, 1.5 −19.9 −69.7, 29.9 0.2 −1.2, 1.6 −38.6 − 102.6, 25.4

 Women 0.4 −1.3, 2.0 −16.5 −44.2, 11.2 −0.1 − 1.5, 1.3 20.9 − 18.2, 60.0

Health/social

 Men 0.3 −1.4, 2.1 −26.4 −59.4, 6.6 1.2 −0.2, 2.5 −22.3 −70.8, 26.2

 Women −0.1 −1.1, 0.9 −4.5 −15.0, 6.0 0.1 −0.7, 0.8 − 7.1 −23.9, 9.7
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DID estimates was observed in the wholesale and retail 
economic activity, which showed consistent benefits for 
both prevalence and mean duration in both diagnoses 
and both genders for those working in companies with 
the IA Agreement.

Previous evaluations of the IA Agreement come from 
reports and peer-reviewed studies, and suggest either a 
positive effect [5, 8, 9, 23, 28], or no significant effect on 
overall SA [7, 10, 29]. Our results indicate a general bene-
ficial contribution of the IA Agreement towards reduced 
duration of both musculoskeletal and psychological diag-
noses in both genders, particularly in men, and a mixed 
contribution with regards to prevalence. However, few 
of these estimates were statistically significant, meaning 
that these trends could be due to chance.

If the trends can be attributed to the IA Agreement, 
our results could indicate that the measures included in 
the IA Agreement contribute more towards faster return 
to work than prevention of initial SA. This is supported 
by the fact that many of the IA-related measures focused 
on longer-term SA are related to maintaining contact 
with the individual and adjusting the workplace to ensure 
faster return to work [11]. Graded SA also has the same 
aim [4]. Full SA episodes were generally shorter than 
graded SA episodes for those with the IA Agreement 
compared to controls. This could indicate that IA compa-
nies facilitate for graded SA to ensure the individual can 
participate in working life, where the individual would 
ordinarily have continued with full SA.

Economic activities varied in how and to what extent 
the IA Agreement impacted SA prevalence and dura-
tion. As mentioned, only the wholesale/retail economic 
activity showed a consistent beneficial impact of the IA 
Agreement on both prevalence and duration, though 
many economic activities showed a beneficial trend with 
regards to mean SA duration. Only musculoskeletal SA 
appeared to show a trend towards an impact of the IA 
Agreement on full and graded SA, with shorter SA epi-
sodes on full SA and more frequent, longer SA episodes 
with graded SA. Economic activity seems therefore to 
have a modifying effect on any potential impact of the IA 
Agreement on SA, which is in line with previous studies 
and reports [5, 7, 10]. Potential explanations for differ-
ences between economic activities may lie in how much 
effort economic activities have put into implementing 
the IA Agreement [7], or through the degree of manual 
labour involved and the ease with which tasks can be 
adjusted [10]. We did not have information relating to 
potential differences in the level of effort available in 
this study, but it is possible that economic activities do 
have differing levels of effort into implementation [30]. 
We did find that economic activities that tend to be 
associated with manual labour (e.g. wholesale/retail and 

construction) also tended to show a beneficial impact 
of the IA Agreement. However, we also found a similar 
result for psychological-related SA, which is not neces-
sarily correlated with manual labour and has been shown 
to respond differently to workplace interventions [18]. 
We did not find any clear trends relating to gender within 
the economic activities, indicating that economic activ-
ity may play more of an important role than gender when 
considering the effectiveness of IA-related measures.

Methodological considerations
This study used the DID method, which aims to observe 
and evaluate effects of quasi-experiments, such as the 
IA Agreement, where no large-scale RCTs are possible. 
However, DID includes assumptions that are very dif-
ficult to test in practice [22]. We were able to visually 
inspect the trend in all-cause SA in our study population 
prior to study start, but the young age of the study popu-
lation meant we could not focus specifically on muscu-
loskeletal and psychological SA. The distribution of SA 
duration is also skewed, which could introduce some 
bias into our results, though we chose the negative bino-
mial regression method to try to account for this. This 
could be mitigated by using a DID approach that uses the 
median, though this requires a different method of analy-
sis and additional assumptions [31].

We also controlled for variables that could cause the 
groups to have different levels in SA at baseline (e.g. 
mean company size) [5, 17]. We did not, however, have 
information on other potentially important confound-
ers, such as sector (public or private) or employees’ 
work histories, which may influence group membership 
and level of SA and could thus have affected our esti-
mates [17, 23]. Another important assumption underly-
ing DID is that the intervention and control groups are 
well-defined [22], which includes the assumption that 
individuals cannot randomly switch group. We excluded 
those who switched group in 2000 or in 2005, as well 
as those in a different group in 2005 compared to 2000, 
but we included individuals who switched groups in the 
4-year period between 2000 and 2005. When excluding 
those who changed IA status between 2000 and 2005, the 
results were similar to those of the original analysis. It is, 
however, important to follow up studies using DID with 
other analytical approaches, in order to understand more 
about the causal effects of interventions, including the IA 
Agreement.

We only included those in work for more than 
10 months during the year (2000 or 2005), and we 
excluded people who switched group (intervention/con-
trol) or economic activity. These criteria could result in 
the exclusion of vulnerable individuals who have tem-
porary contracts or who are struggling to find a secure 
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and stable job, a situation that may be prevalent among 
our population of younger adults (aged 24–38). Apply-
ing these inclusion/exclusion criteria, though necessary 
to ensure proper exposure to the intervention, could 
limit the extent to which our findings can be applied to 
the general younger working population. In addition, 
younger individuals are less likely to experience SA com-
pared with older adults [17] and therefore the SA levels 
in this study are not representative of the general working 
population. Finally, due to data limitations, only SA > 16 
calendar days were included; this limits the generalisabil-
ity of our findings to short-term SA (< 16 days).

Implications and future research
The first goal of the IA Agreement was to reduce SA by 
20% from the 2001 level [5]. This goal was not reached 
[4]; however, the IA Agreement may still have con-
tributed to meaningful reductions in SA, particularly 
for SA duration. An example of this is the reduction in 
mean duration of musculoskeletal SA, which was almost 
17 days in men. In addition, IA companies appear to use 
graded SA to keep people in contact with the workplace 
during illness, which aids in achieving the overarching 
goal of keeping people in work [4].

The variation found between outcome measure, diag-
nosis, gender and economic activity in this study suggests 
that the overall impact of the IA Agreement is consider-
ably heterogeneous. This indicates the importance of the 
economic activity-specific focus in the current IA Agree-
ment [11], and suggests the potential relevance of focus-
ing more on gender differences. Future studies should 
look closer at the reasons behind the heterogeneities; for 
example, whether differences are due to overall imple-
mentation of specific IA-related measures, which we 
did not have information on in this study, or due to vari-
ance in measure implementation that may depend on, 
for example, company motivation or job tasks. Looking 
closer at economic activities such as the wholesale/retail 
economic activity, which showed a consistent beneficial 
impact of the IA Agreement in this study, may provide 
further insights into what aspects of the IA Agreement 
contribute to SA reduction. Stratifying by occupational 
categories would also be useful, to study differences 
according to job tasks. Additionally, it would be benefi-
cial for future studies to identify gender and economic 
activity differences in other samples, e.g. older samples or 
the whole working population.

Looking beyond Norway, the results indicate that other 
countries considering national interventions to reduce SA 
may find it useful to know that such interventions could 
have differential impact depending on the economic 
activity and gender. This would allow them to tailor the 
intervention accordingly. Our results also indicate that 

there may be variations in effects dependent on which SA 
outcome countries are interested in reducing (prevalence 
versus duration). Lastly, countries considering interven-
tions to reduce SA are recommended to implement such 
interventions in a way that allows for proper evaluation, 
e.g. by random allocation of the intervention.

Conclusions
The impact of the IA Agreement on SA prevalence 
varied according to diagnosis, gender, and economic 
activity. The IA Agreement appeared to generally con-
tribute towards a reduction in the duration of SA in 
both genders, both for musculoskeletal and psychologi-
cal diagnoses. This trend was also seen in the economic 
activity-stratified analyses. A consistent beneficial impact 
of the IA Agreement was found only in the wholesale/
retail economic activity. The use of graded/full SA var-
ied, but individuals working in IA companies generally 
utilised graded more, compared to controls. This may 
indicate that graded SA is used more by IA companies 
to reduce full SA and keep people in contact with their 
workplace. Identifying what workforce and enterprise 
characteristics are associated with a beneficial impact 
of the IA Agreement, as well as which IA-related meas-
ures are most effective, will help increase the chances of 
achieving the IA Agreement’s goal of reducing SA.
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