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Objective On 1 January 2007, Denmark went through a major reorganization, where most of its 275 municipalities and 14 counties merged into larger units. Our study aimed to examine the development of depressive
symptoms and incident depression among employees affected by this organizational change.

Methods

A total of 685 civil servants employed in the administration of 5 municipalities and 2 counties
participated in the study. They answered a postal questionnaire, 8 months prior to and 16 months after the reorganization, regarding working conditions, psychosocial work environment factors, and depressive symptoms,
based on the Major Depression Inventory (MDI). During the follow-up period of 2006–2008, 295 employees
had experienced a merger with other workplaces (hereafter the merger group), 259 had got a new job (the new
job group), and 131 who experienced no change in workplace served as the control group. The three groups
were compared to each other for (i) mean score of MDI and (ii) incident cases of depression using general linear
models and logistic regression analyses, separately by gender.

Results After adjustment of the MDI for age, occupation, supervisor function, and department at baseline in
2006, no significant differences in increase in MDI were found between the groups. The incidence of depression in the merger group was not significantly higher than the control group [women: odds ratio (OR) 1.5 (95%
confidence interval [95% CI] 0.6–3.9), men: OR 1.7 (95% CI 0.2–18.7)], after adjustment for confounders.

Conclusion This study showed no significantly increased risk of depression or increase in depressive symptoms
among employees exposed to organizational change as a part of a major local government reform.

Key terms Denmark; longitudinal study; Major Depression Inventory; MDI.

Depression is one of the most disabling disorders, ranking fifth on the list of disability-adjusted life years scores
(1). The risk of absenteeism is approximately five times
higher for patients with major depression compared to
non-depressive persons (2). The one-year prevalence of
major depression has been reported to be between 2–5%
in several studies (3). Regarding lifetime prevalence, a
recent review of 16 epidemiologic studies reported rates
ranging from 3.0–24.4% with a mean lifetime prevalence
of 11.7% (4). It is widely assumed that the aetiology of
depression is multifactorial, involving genetics as well as
biological and psychosocial factors (5, 6).
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Studies of exposure to adverse psychosocial working
conditions and its possible effect on the development
of depression have been meta-analyzed by Stansfeld &
Candy (7). Based on 11 prospective studies, they concluded that adverse psychosocial working conditions
are likely risk factors for the development of common
mental disorders, including depression.
In a more recent review, Netterstrøm and colleagues
(8) concluded that there was moderate evidence for a
relationship between high psychological demands and
low social support at work and the risk of developing
depression. However, an indication of publication bias
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weakens the evidence. In another review on the same
topic, Bonde (9) cautioned against causal inference as
working conditions were measured by self-report in the
vast majority of studies examined. One possibility for
assessing working conditions independent of self-report
is to consider organizational changes as an exposure
variable. Organizational changes might affect employees’ health both by elevated job and status insecurity and
through increased workload (10–18).
In Denmark, we had a chance to study the health
effects of major organizational changes in a natural
experiment. On 1 January 2007, 275 municipalities of
the country were merged into 98, and 14 counties were
reduced to 5 regions. Typically, 2–4 units were merged,
but 25 municipalities and 1 county were not merged.
During the reform, a number of responsibilities were
transferred between central and local government levels.
All employees were given a job guarantee, but they had
limited influence over their future place and content of
work.
The objective of this study was to investigate
whether these organizational changes were prospectively
associated with an increase in depressive symptoms and
the incidence of depression.

Methods
Population
The study population comprised white-collar employees in the municipal or county administration of five
municipalities and two counties. The selection of these
town halls was based on our knowledge about the
future merger of four of the municipalities with others,
and one of the counties with others, so that one municipality and one county remained unmerged with only
minor changes in tasks. In November 2004, Statistics
Denmark identified 2026 potential participants through
a compilation of data regarding places of employment
and salary codes. A questionnaire was sent to them in
April 2006. After two reminders, 1190 employees completed the questionnaire. An unknown number of the
2026 in the population under study had left the labor
market or got another job between November 2004
and April 2006. According to questionnaire answers, at
least 187 had left their jobs before April 2006. In April
2008, a similar questionnaire was sent to the baseline
respondents. A total of 820 people responded (44% of
the population under study), but due to a technical error
in the reminders, it was only possible to analyze data
for both years for 791 persons. During follow-up, 106
left the labor market, yielding a final study population
of 685 people.
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Measures
The independent variable (ie, membership of merger,
new job, or control group) was defined by the organization where the participants worked in April 2008,
according to the information given in the questionnaire.
Of the 685 participants, 295 in 4 municipalities and 1
county were merged with other units by January 2007.
These individuals formed the merger group. The new
job group consisted of the 259 participants who had
taken up employment with another employer during
follow-up. The control group comprised 131 people
who worked at the same workplace during the whole
period.
We included the following covariates (i) occupation
(academic, clerk, social worker, technician, consultant,
IT personnel and others), (ii) department (technical,
school, social, health, administrative, other), (iii) supervisor function (having subordinates or not), (iv) gender,
and (v) age (18–64 years), all self-reported in the baseline questionnaire.
The study endpoint was depressive symptoms and
incident depression measured with the Major Depression
Inventory (MDI) (19). The MDI consists of 12 questions
about symptoms of depression within the last 2 weeks.
The 6 response categories ranged from “at no time” (0
points) to “all of the time” (5 points). The MDI score
was calculated as the sum of the score for each item.
The highest obtainable score is 50 points as, in 4 of the
questions, one has to choose the highest value of 2 questions. A score of ≥20 is considered to reflect clinically
relevant depression and was used here as the definition
of depression (19). When analyzing this outcome, we
excluded 82 participants with a MDI score of >19 at
baseline, and thus we considered follow-up scores of
>19 as incident cases of depression.
Statistical methods
All analyses were performed in Statistical Package in the
Social Sciences (SPSS), version 11 (SPSS Inc, Chicago,
IL, USA), using general linear models in the analyses
of changes in MDI scores and logistic regression in the
analyses of incident depression.

Results
In the merger group, women were significantly older
compared to the other groups. The new job group consisted of significantly more academics and employees
in technical departments. Civil status or percentage
of supervisors did not differ significantly between the
exposure groups.
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Table 1. Distribution of mean score of Major Depression Inventory (MDI) in 2006 and change in scores during follow up among female
and male participants. [95% CI = 95% confidence interval.]
Year

Women
Merged (N=236)
Mean

95% CI

MDI 2006 10.0
MDI 2008–
2006
0.32
MDI 2008–
2006 a
0.46
a

Men

New job (N=166)

Control (N=100)

Merged (N=59)

New job (N=93)

Control (N=31)

Mean

95% CI

Mean

95% CI

Mean

95% CI

Mean

95% CI

Mean

95% CI

8.8–11.1

9.3

7.9–10.6

9.3

7.5–10.9

7.5

5.2–9.6

8.7

7.2–10.1

5.4

2.3–8.4

-0.9–1.6

-0.57

-2.7–0.9

0.08

-1.9–1.8

-0.12

-1.8–1.6

-0.84

-2.2–0.5

0.97

-1.4–3.3

-0.6–1.5

-0.81

-2.1–0.5

-0.15

-1.7–1.5

-0.44

-1.9–1.1

-0.33

-1.6–0.9

0.17

-2.1–2.4

MDI in 2006 adjusted for age, supervisor function, department, occupation.

Table 2. Incidence of depression and odds ratio (OR) for depression according to exposure group among 431 female and 172 male
participants with Major Depression Inventory (MDI) score <20 in 2006. [95% CI = 95% confidence interval.]
Group

Merged
New job
Control
a
b

Women

Men

N

2-year
incidence
(%)

OR a

95% CI

OR b

95% CI

N

201
141
89

10.4
12.1
6.7

1.5
1.9
1.0

0.6–3.8
0.7–5.1

1.5
2.0
1.0

0.6–3.9
0.8–5.6

53
89
30

2-year OR a
incidence
(%)
5.7
2.4
3.3

1.5
0.7
1.0

95% CI

OR b

95% CI

0.1–15.2
0.1–8.0

1.7
1.1
1.0

0.2–18.7
0.1–15.6

Adjusted for age.
Adjusted for age, leadership, department, and occupation.

Table 1 gives the MDI scores in 2006 and changes
during follow-up in the three groups. No significant differences were detected, regardless of whether analyses
were adjusted for confounders or not.
During follow-up, there were 50 incident cases of
depression, 43 among women and 7 among men. Among
women, the odds ratio (OR) for incident depression
was 1.5 [95% confidence interval (95% CI) 0.6–3.9] in
the merger group and 2.0 (95% CI 0.8–5.6) in the new
job group after adjustment for occupation, department,
supervisor position, and age compared to the control
group (table 2). Among men, the OR was 1.7 (95%
CI 0.2–18.7) for the merger group. The prevalence of
depression at baseline and in 2008 within the full sample
was almost the same (10.2% and 9.8 % respectively).

Discussion
The main strength of this study is its use of an objective
classification of the exposure to organizational changes
as the independent variable.
A limitation is selection bias, as only half of the
original study population completed both questionnaires.
The non-respondents were, however, approximately

evenly distributed among the municipalities; the group
that responded to the baseline questionnaire only did not
differ with regard to the MDI score (9.11 among followup participants and 9.13 among dropouts), gender, and
age from the group that participated in the follow-up.
Depression is measured by the use of questionnaires,
which might lead to some information bias, although
MDI is well validated (19).
The main weakness of this study, and a possible
cause of the limited increase in depressive symptoms
from baseline to follow-up, could be considerable negative expectations and stressful preparations regarding
the organizational reform. This could mean that at
baseline in April 2006 – only eight months before the
implementation of the reform – the level of depressive
symptoms was already elevated. In 2000, the prevalence
of depression (MDI >19) was 8% in Denmark (20),
which is somewhat lower than the 10% measured in this
study. The mean MDI score was 8.8 compared to 9.1 in
this study. The higher level of depressive symptoms in
our study is particularly remarkable, considering that
we included only working people, whereas the study
from 2000 also included people on long-term sickness
absence, unemployment, and disability pension.
It must be considered that the study might have
lacked power. Among women, the OR for incident
Scand J Work Environ Health 2010, vol 36, no 6
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depression were 1.5 and 2.0 in the merged and the new
job groups, respectively, compared with the control
group. These OR might have been significant in a larger
sample.
Two previous studies have reported that job insecurity due to organizational change was associated with
depression (14, 16). In a Danish study, there was a prospective association between job insecurity and depressive symptoms among men, but not among women (21).
In principle, job insecurity should be less of a problem
in our study, as there was a formal job guarantee. However, interviews indicated that some employees did not
perceive the promises as valid, or had a fear of being left
in a job they would not consider acceptable.
In conclusion, this study showed no significantly
increased risk of depression or increase in depressive
symptoms among employees exposed to organizational
change during a major structural reform.
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