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Abstract

Background: Mental disorders are related to high individual suffering and significant socio-economic burdens.
However, it remains unclear to what extent self-reported mental distress is related to individuals’ days of incapacity
to work and their medical costs. This study aims to investigate the impact of self-reported mental distress for
specific and non-specific days of incapacity to work and specific and non-specific medical costs over a two-year
span.

Method: Within a longitudinal research design, 2287 study participants’ mental distress was assessed using the
Hospital Anxiety and Depression Scale (HADS). HADS scores were included as predictors in generalized linear
models with a Tweedie distribution with log link function to predict participants’ days of incapacity to work and
medical costs retrieved from their health insurance routine data during the following two-year period.

Results: Current mental distress was found to be significantly related to the number of specific days absent from
work and medical costs. Compared to participants classified as no cases by the HADS (2.6 days), severe case
participants showed 27.3-times as many specific days of incapacity to work in the first year (72 days) and 10.3-times
as many days in the second year (44 days), and resulted in 11.4-times more medical costs in the first year (2272
EUR) and 6.2-times more in the second year (1319 EUR). The relationship of mental distress to non-specific days of
incapacity to work and non-specific medical costs was also significant, but mainly driven from specific absent days
and specific medical costs. Our results also indicate that the prevalence of presenteeism is considerably high: 42%
of individuals continued to go to work despite severe mental distress.
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Conclusions: Our results show that self-reported mental distress, assessed by the HADS, is highly related to the
days of incapacity to work and medical costs in the two-year period. Reducing mental distress by improving
preventive structures for at-risk populations and increasing access to evidence-based treatments for individuals with
mental disorders might, therefore, pay for itself and could help to reduce public costs.
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Background
Mental disorders are related to high individual suffering
and a significantly reduced quality of life for those af-
fected [1, 2]. In addition, they are related to significant
socio-economic burdens worldwide [3–6]. Depression
and anxiety disorders are ranked third and eighth among
all diseases regarding the most years lived with disability
(DALY) worldwide [5, 7]. About one in five people
across industrialized countries and the world is suffering
from a current mental disorder (18% Germany, 17.3%
the EU, 18.9% the US, and 17.6% worldwide) [8, 9]. Ac-
cording to current forecasts, the economic burden of
mental disorders will continue to increase in the coming
years [10]; accordingly, it has been assumed that direct
and indirect medical costs due to mental illness will
more than double between 2010 and 2030 (factor 2.4)
and that the global loss of economic output (loss of
working days) will amount to $16.3 USD trillion during
this period (2011–2030) [10, 11]. This global loss of eco-
nomic output due to mental disorders is not only caused
by increased absence days, but also by an increased
prevalence of presenteeism. Presenteeism, which refers
to attending work while ill [12] has been estimated to
produce 4-times as many costs compared to being ab-
sent from work [13].
Therefore, recognizing and reducing mental distress is

of central importance to society to reduce individual suf-
fering and socio-economic burdens [14]. For doing so,
individuals with mild or moderate mental distress should
be given access to prevention services. In addition, indi-
viduals with severe mental distress or even mental illness
should be given rapid access to specialized treatments
and professional help. However, to date, mental distress
or even mental illness are often detected and treated too
late or not at all; only about one in five mentally ill
people seek medical treatment (18.9% as 12-month
prevalence) [15]. The treatment gap for mental disorders
is universally large across countries [16]. For example, in
a representative survey of the French population, 46.5%
of participants with any type of mental disorder reported
no lifetime use of mental health treatment (ranging from
35.6% for mood disorders to 56.7% for substance use
disorders) [17]. Over time, mild mental distress can turn
into severe mental distress – with its consequences for
the duration of incapacity to work and sickness costs

[18–21]. Indeed, previous studies have shown that sub-
clinical symptoms in the general population are predict-
ive of later mental disorders. Subclinical psychotic
symptoms, for example, were studied early in the general
population [22–24], with significant associations with
progression to psychotic disorders [25, 26] but also with
non-psychotic disorders [27, 28]. Further studies on
other subclinical symptoms suggest that ‘sadness’ as a
subclinical symptom is predictive of later major depres-
sive disorder [29, 30].
Creating a low-threshold and rapid access to profes-

sional help requires financial investment. At the same
time, when considering the reduction of days of incap-
acity to work and productivity losses, it could save
money. Results from the English Improving Access to
Psychological Therapies (IAPT; e.g., [31]) service in the
UK have shown that increasing access to psychological
therapies would largely pay for itself by reducing other
depression and anxiety-related public costs (e.g., medical
costs and productivity loss) and increasing revenues
(e.g., paying taxes [32];). It has been suggested that men-
tal health services from other countries might benefit
from adopting this approach [33]. However, to the best
of our knowledge, a detailed analysis of the socio-
economic consequences of mental distress from other
European countries in the general population is still
lacking. This analysis is important in estimating the po-
tential amount of money that could be saved by effective
treatments and invested in improving services. Health
insurers, politicians, employers, and other health care
decision-makers should, therefore, be informed about
the financial consequences of increased mental distress
when thinking about implementing and improving pre-
ventive and curative structures to maintain and restore
mental health [34].

Aim of the study
This study aims to examine the impact of different de-
grees of self-reported mental distress as expressed in
terms of subclinical anxiety and depression levels on the
number of specific (due to mental disorder and burnout)
and non-specific (due to any diagnosis) days of incap-
acity to work (DIW) as well as specific and non-specific
medical costs in a two-year period in Germany.
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Method
Data from a passive control cohort of a large health pro-
motion intervention study were used, which was con-
ducted in 2013 and 2014 in 43 locations in Southern
Germany [35–37]. The study has been registered in the
German Register of Clinical Trials (DRKS) and was ap-
proved by the Ethics Review Committee at the Univer-
sity of Heidelberg, Germany (Study Registration:
DRKS00006216). For this study, data collected in a lon-
gitudinal section were analyzed. At the beginning of the
study (t0), the mental distress and the sample’s socio-
demographic data were collected. The DIW data were
analyzed with a latency of 1 and 2 years, respectively,
starting after t0.

Sample
A total of 34,207 policyholders of a large German health
insurance company were contacted, 5549 of whom de-
clared their willingness to participate in the study. This
corresponds to a response rate of 16%. The data could
not be analyzed for 861 participants because (i) the
questionnaire data was incomplete or DIW data was not
available because of being insured with another health
insurance company (n = 808), (ii) consent to participate
in the study was withdrawn (n = 20), or (iii) the ques-
tionnaire was sent out twice (n = 23). The education
variable “still in school” (n = 10) was excluded because
the incomplete educational status could not be included
in the ranking of the education factor. Of the remaining
4688 insured persons, 1329 insured persons were not in-
cluded because they were not entitled to sickness bene-
fits (e.g., pensioners, family insured persons,
rehabilitates, voluntarily insured persons not entitled to
sickness benefit), and 1072 because they belonged to the
experimental group in the initial study. Finally, a total
sample of 2287 study participants were included in the
analyses. For details, see Lyssenko et al. [35].

Assessments
Mental distress
Cross-sectional mental distress was assessed with the
Hospital Anxiety and Depression Scale (HADS) [38].
The HADS is a self-report questionnaire measuring anx-
iety and depressive symptoms with good psychometric
properties [39]. The questionnaire consists of seven
items for each of the two subscales, assessing the fre-
quency of occurrence of respective symptoms on a four-
point Likert-Scale, ranging from 0 = ‘not at all’ to 3 =
‘very often’. Total scores can be calculated for each sub-
scale, ranging from 0 to 21 or an overall score for both
subscales ranging from 0 to 42, which can be interpreted
as a global screener of mental distress [40]. Higher
values in the subscales indicate more severe anxiety or
depressive symptoms. Based on the values in one of the

two subscales, the degree of mental distress can be dif-
ferentiated as no distress (0–7), mild distress (8–10),
moderate distress (11–15), and severe mental distress (≥
16) [41]. In addition, cut-off values are provided to dis-
tinguish between inconspicuous values and values re-
quiring therapy. For the HADS, cut-off values apply to
one of the two subscales of ≥8 (values ≥11 are consid-
ered conspicuous) [42, 43]. Therefore, a need for therapy
should be clarified by further procedures, even at a low
level of mental distress. A meta-analytic consideration
showed an averaged sensitivity of 0.82 and specificity of
0.74 when applying a cut-off point of 8 and an averaged
sensitivity of 0.56 and specificity of 0.92 when applying a
cut-off point of 11 across different clinical samples [44].
In our sample, the HADS showed good reliability, with a
Cronbach’s α of 0.91.

Days of incapacity to work
The number of specific and non-specific DIW was se-
lected from all study participants’ routine health insur-
ance data. As specific DIW, the days of incapacity to
work due to mental illness were selected classified ac-
cording to the following ICD-10 domains (International
Statistical Classification of Diseases and Related Health
Problems), F00-F99, “mental and behavioral disorders”,
and ICD 10, Z73, “problems with regard to difficulties in
coping with life”, including burnout. As non-specific
DIW, all days of incapacity to work due to any ICD 10
diagnosis were selected. Both specific and non-specific
DIW were retrieved cumulatively during the first and
second year, starting on the day after the HADS
assessment.

Medical costs
Direct specific and non-specific medical costs were re-
trieved from routine health insurance data for all study
participants. The direct specific health care costs of the
diagnostic main group “mental and behavioral disorders”
(ICD 10, F00-F99) and “problems related to difficulties
in coping with life” including burnout (Z73) were deter-
mined for the cost fields of outpatient treatment, hos-
pital (main diagnosis), and rehabilitation (admission
diagnosis). The drug costs were composed of the costs
for antidepressants (N06A), psycholeptics, and psycho-
analeptics in combination (N06C), anxiolytics (N05B),
and hypnotics and sedatives (N05C). The averaged direct
specific and non-specific medical costs are available in
Euro and were retrieved cumulatively during the first
and second year, starting on the day after the HADS
assessment.

Socio-demographic data
The socio-demographic characteristics of the sample
age, gender, and employment status were retrieved from
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the routine health insurance data. The questionnaires
also assessed education and marital status.

Statistical analyses
Many individuals do not generate any medical costs and
do not cause a single DIW. Therefore, health insurance
costs and DIW data are usually not normally distributed,
but represent a probability distribution, with a positive
mass at zero (discrete distribution) and a continuous dis-
tribution above zero. This, so-called compound Poisson-
gamma distribution belongs to the family of Tweedy dis-
tributions and can be modeled in generalized linear
models [45–51].
Accordingly, instead of using analyses of covariance,

which would be appropriate in the case of normally
distributed outcome variables, a generalized linear
model with a Tweedie distribution with log link func-
tion was calculated with mental distress (HADS) as
an independent variable and the specific and non-
specific DIW and medical costs in the first and sec-
ond year after the HADS assessment as dependent
variables. Since prior studies have shown an effect of
socio-demographic variables on DIW [52–54], we in-
cluded our sample’s socio-demographic variables as
control variables in the model (age, gender, education,
and relationship and employment status). By retriev-
ing DIW and medical costs from the routine health
insurance data, these data were complete for all par-
ticipants over the two-year period, so there were no
dropouts. The analyses were performed with SPSS 26
(Statistical Package for Social Sciences).

Results
The sample of 2287 participants consisted of 89%
women and averaged 46.1 years of age (SD = 10.4). Most
(72.4%) of the study participants were married. The per-
centage of participants holding an A-Level degree was
25.7%, whereas 2.5% had no school-leaving certificate. A
small group of participants (0.5%) became unemployed
by losing their job during the study period. Regarding
mental distress, 47.6% of study participants were classi-
fied as no case, 24.1% were classified as a mild case,
23.5% were classified as moderate cases, and 4.7% were
classified as severe cases, by applying the proposed cut-
off values to their HADS scores. Socio-demographics of
the sample are depicted in Table 1.
With 78% of all specific DIW due to mental illnesses

and burnout, the diagnostic groups affective disorders
(41%, e.g., depression) and neurotic, stress, and somato-
form disorders (37%, e.g., anxiety disorders) dominate in
the sample. None of the other diagnostic groups from
the “mental and behavioral disorders” or burnout
showed a proportion above 9% (i.e., 8% substance-
related disorders, 7% personality disorders, 3%

schizophrenia spectrum disorders, 2% problems related
to difficulties in coping with life incl. Burnout, 2% be-
havioral syndromes associated with physiological distur-
bances and physical factors [e.g., eating disorders], 1%
mental disorders due to known physiological conditions
[e.g., dementia]).
However, 79.6% of our sample had no specific DIW

in the 2 years that followed the HADS testing. Based
on the sample’s HADS scores, the percentage of par-
ticipants who did not have any specific DIW was 89%
for no cases, 82% for mild cases, 66% for moderate
cases, and 42% for severe cases. Regarding non-
specific DIW, 21% of our sample had no non-specific
DIW in the following 2 years. Based on the sample’s
HADS scores, the percentage of participants who did
not have any non-specific DIW was 27% for no cases,
20% for mild cases, 13% for moderate cases, and still
8% for severe cases.
Regarding specific (non-specific) medical costs, the

proportion without any costs depending on the HADS
scores was 51.1% (1.0%) for no cases, 38.9% (0.4%) for
mild cases, 19.9% (0.0%) for moderate cases, and 8.3%
(0.9%) for severe cases.

Table 1 Socio-demographic characteristics of the sample (N =
2287)

N Percent

Gender

Female 2029 88.7%

Male 258 11.3%

Age

18–33 years 366 16.0%

34–49 years 906 39.6%

50–65 years 1015 44.4%

Marital status

Married 1655 72.4%

Not married 632 27.6%

Years of school education

No school-leaving certificate 57 2.5%

9 years 592 25.9%

10 years 1051 46.0%

13 years (A-Level) 587 25.7%

Employment Status

Employed 2276 99.5%

Unemployed 11 0.5%

Mental distress category (HADS)

No case 1089 47.6%

Mild case 552 24.1%

Moderate case 538 23.5%

Severe case 108 4.7%
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Impact of socio-demographic variables
Gender
Gender revealed no significant differences in non-
specific and specific DIW in the first and second years
(Tables 2 and 3). Accordingly, no differences in non-
specific medical costs were obtained between male and
female participants (Table 4). However, specific medical
costs were significantly increased for female participants
in the second year (Table 5). Compared to men, female
participants showed 1.2-times as many specific medical
costs (χ2[1] = 2.60, p = .107) in the first year and 1.4-
times as many specific medical costs (χ2[1] = 8.51, p =
.004) in the second year.

Age
Compared to 18–33-year-old participants, older par-
ticipants showed significantly increased non-specific
DIW in the first year (χ2[2] = 22.54, p < .001, factor
1.2 to 1.5) and the second year (χ2[2] = 31.86, p < .001,

1.1 to 1.5). This increase of non-specific DIW was
not driven by higher specific DIW (first year: χ2[2] =
2.31, p = .315; second year: χ2[2] = 2.23, p = .328). Ac-
cordingly, older participants showed significantly
higher non-specific medical costs in the first year
(χ2[2]) = 11.68, p = .003) and second year (χ2[2] =
26.83, p < .001), but no significant differences in spe-
cific medical costs.

Marital status
Marital status revealed no significant differences in non-
specific and specific DIW in the first or second years.
Accordingly, no differences in non-specific medical costs
were obtained between married and unmarried partici-
pants. The specific medical costs, however, were signifi-
cantly increased in unmarried participants both in the
first year (χ2[1] = 30.56, p < .001, factor 1.5) and the sec-
ond year (χ2[1] = 12.51, p < .001, factor 1.3).

Table 2 Results from the generalized linear model to predict the non-specific days of incapacity to work (due to any diagnosis) by
self-reported mental distress, controlled for socio-demographic characteristics of the sample

Non-specific DIW in the first year Non-specific DIW in the second year

M 95% CI Exp(B) 95% CI p-value M 95% CI Exp(B) 95% CI p-value

Constant 6.44 4.95 8.38 < .001 6.39 4.85 8.41 < .001

Gender

Malea 32.2 22.9 45.4 1.00 22.5 15.2 33.2 1.00

Female 37.8 27.8 51.6 1.17 0.97 1.42 .093 27.2 19.0 39.1 1.21 1.00 1.47 .052

Age groups

18–33 yearsa 28.4 20.1 40.2 1.00 21.0 14.2 31.2 1.00

34–49 years 35.0 25.4 48.2 1.23 1.03 1.48 .026 22.8 15.7 33.0 1.08 0.89 1.31 .412

50–65 years 42.8 31.4 58.5 1.51 1.26 1.81 < .001 31.6 22.0 45.4 1.51 1.25 1.82 < .001

Marital status

Marrieda 33.0 24.1 45.1 1.00 23.2 16.2 33.4 1.00

Not married 37.0 26.8 51.1 1.12 0.99 1.27 .072 26.3 18.1 38.2 1.13 0.99 1.29 .065

Years of school education

13 years (A-Level)a 25.1 18.1 34.9 1.00 16.5 11.3 24.2 1.00

10 years 30.3 22.1 41.5 1.21 1.04 1.40 .016 20.7 14.3 30.1 1.23 1.07 1.47 .005

9 years 37.9 27.5 52.2 1.51 1.23 1.79 < .001 29.6 20.3 43.0 1.79 1.50 2.13 < .001

No school-leaving certificate 51.7 34.2 78.1 2.06 1.50 2.83 < .001 36.9 23.6 57.7 2.23 1.59 3.13 < .001

Employment Status

Employeda 27.9 24.6 31.5 1.00 24.9 21.9 28.3 1.00

Unemployed 43.8 24.0 79.9 1.57 0.86 2.87 .143 24.6 12.1 49.8 0.99 0.48 2.02 .973

Mental distress category (HADS)

No casea 15.8 11.4 22.1 1.00 13.1 9.0 19.1 1.00

Mild case 25.8 18.4 36.2 1.63 1.40 1.90 < .001 19.1 13.0 28.0 1.46 1.25 1.70 < .001

Moderate case 44.7 32.2 61.9 2.82 2.45 3.25 < .001 30.6 21.1 44.3 2.34 2.02 2.71 < .001

Severe case 81.4 58.0 114.3 5.14 4.11 6.41 < .001 48.9 32.7 73.0 3.73 2.95 4.72 < .001

Note. N = 2.287. t0 Assessment of predictor variables. M Mean days of incapacity to work, CI 95% confidence interval, HADS Hospital Anxiety and Depression Scale.
areference category. Method = log-link function, Tweedie-distribution of residuals
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Education
Lower educated participants showed a significant increase in
non-specific DIW. Compared to participants holding an A-
Level degree, lower educated participants showed 1.2 to 2.2
as many non-specific DIW in the first (χ2[3] = 33.59,
p < .001) and in the second year (χ2[3] = 54.60, p < .001). The
number of specific DIW was also increased for lower edu-
cated participants, however, this only yielding significance in
the second year. Lower educated participants showed in the
first year 1.2 to 2.0 as many specific DIW (χ2[3] = 3.46, p=
.326) and in the second year 1.4 to 3.3 as many specific DIW
(χ2[3] = 11.22, p= .011). Regarding the medical costs, no dif-
ferences were obtained on non-specific costs in the first year,
but an increase was shown in non-specific medical costs for
lower educated participants in the second year (χ2[3] = 43.12,
p < .001). An opposite pattern was found concerning specific
costs. Here, lower educated participants showed increased
costs in the first year (χ2[3] = 14.56, p= .002) but not in the
second year.

Employment status
Employment status revealed no significant differ-
ences in non-specific and specific DIW in the first
and second years. However, the non-specific costs of
unemployed participants were significantly increased.
Compared to employed participants, unemployed
participants showed 2.0-times as many non-specific
medical costs (χ2[1] = 8.99, p < .003) in the first year
and 1.7-times as many non-specific medical costs
(χ2[1] = 4.07, p = .044) in the second year. Specific
medical costs of unemployed participants were de-
scriptively increased (1.3 to 1.5), but this was not
significant.

Impact of self-reported mental distress
The impact of HADS severity scores on specific and
non-specific DIW and medical costs in the first and sec-
ond years after HADS assessment is depicted in Fig. 1.

Table 3 Results from the generalized linear model to predict the specific days of incapacity to work (due to mental illness) by self-
reported mental distress, controlled for socio-demographic characteristics of the sample

Specific DIW in the first year Specific DIW in the second year

M 95% CI Exp(B) 95% CI p-value M 95% CI Exp(B) 95% CI p-value

Constant 0.78 0.36 1.69 .533 1.25 0.58 2.69 .567

Gender

Malea 11.2 5.1 24.5 1.00 10.2 4.4 23.3 1.00

Female 17.5 9.1 33.9 1.57 0.91 2.69 .373 15.1 7.4 30.9 1.48 0.87 2.52 .147

Age groups

18–33 yearsa 11.1 5.0 24.5 1.00 11.3 4.9 26.1 1.00

34–49 years 16.3 8.1 32.5 1.47 0.89 2.41 .129 11.5 5.4 24.5 1.01 0.62 1.65 .964

50–65 years 15.2 7.7 29.7 1.37 0.83 2.26 .221 14.6 7.1 30.0 1.29 0.79 2.09 .309

Marital status

Marrieda 14.2 7.2 28.1 1.00 11.2 5.4 23.4 1.00

Not married 13.7 6.8 27.9 0.96 0.68 1.36 .835 13.6 6.4 29.2 1.22 0.87 1.70 .258

Years of school education

13 years (A-Level)a 10.8 5.2 22.6 1.00 7.3 3.3 16.1 1.00

10 years 13.1 6.7 25.8 1.21 0.80 1.83 .360 10.2 4.8 21.7 1.41 0.92 2.15 .114

9 years 12.1 6.0 24.6 1.12 0.70 1.79 .636 13.1 6.0 28.4 1.80 1.13 2.85 .013

No school-leaving certificate 22.1 8.7 56.5 2.04 0.93 4.48 .074 24.2 9.5 61.6 3.32 1.51 7.28 .003

Employment Status

Employeda 8.4 6.0 11.7 1.00 9.0 6.5 12.5 1.00

Unemployed 23.4 6.6 82.5 2.80 0.80 9.86 .108 17.0 4.2 68.0 1.88 0.46 7.59 .377

Mental distress category (HADS)

No casea 2.6 1.2 5.6 1.00 4.3 2.0 9.3 1.00

Mild case 7.4 3.5 15.8 2.83 1.78 4.49 < .001 6.2 2.8 14.0 1.46 0.94 2.28 .095

Moderate case 27.5 13.6 55.9 10.50 7.04 15.67 < .001 20.1 9.5 42.4 4.71 3.21 6.90 < .001

Severe case 71.5 34.7 147.1 27.26 15.79 47.07 < .001 43.9 19.5 99.0 10.29 5.97 17.72 < .001

Note. N = 2.287. t0 Assessment of predictor variables. M Mean days of incapacity to work, CI 95% confidence interval, HADS Hospital Anxiety and Depression Scale.
areference category. Method = log-link function, Tweedie-distribution of residuals
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Days of incapacity to work
Mental distress, as measured with the HADS at t0,
showed a significant effect on the number of non-
specific DIW in the first year (χ2[3] = 320.78, p < .001;
see Table 2) and the second year (χ2[3] = 195.17,
p < .001). The number of non-specific DIW increased
continuously with the degree of mental distress. While
participants classified as no cases averaged 15.8 non-
specific DIW in the first year (13.1 in the second year),
mild case participants averaged 1.6 (1.5) times as many
non-specific DIW (M = 25.8 days in the first year and
M = 19.1 days in the second year), moderate case partici-
pants averaged 2.8 (2.3) times as many non-specific
DIW (M = 44.7 days in the first year and M = 30.6 days
in the second year), and severe case participants aver-
aged 5.1 (3.7) times as many non-specific DIW (M =
81.4 days in the first year and 48.9 days in the second
year).

This increase of non-specific DIW was mainly
driven by an increase of specific DIW in the first
year (χ2[3] = 196.98, p < .001) and the second year
(χ2[3] = 106.21, p < .001; see Table 3). While partici-
pants, classified as no cases averaged 2.6 specific
DIW in the first year (4.3 in the second year), mild
case participants averaged 2.8 (1.5) times as many
specific DIW (M = 7.4 days in the first and M = 6.2
days in the second year), moderate case participants
averaged 10.5 (4.7) times as many specific DIW
(M = 27.5 days in the first and M = 20.1 days in the
second year), and severe case participants averaged
27.3 (10.3) times as many specific DIW (M = 71.5
days in the first and M = 43.9 days in the second
year).
The increases of DIW in the first and second years

were obtained on both the anxiety and depression sub-
scales (all p values < .001).

Table 4 Results from the generalized linear model to predict the direct non-specific medical costs (EUR) by self-reported mental
distress, controlled for socio-demographic characteristics of the sample

Non-specific costs in the first year Non-specific costs in the second year

M 95% CI Exp(B) 95% CI p-
value

M 95% CI Exp(B) 95% CI p-
value

Constant 1217.15 1016.57 1457.31 < .001 1302.23 1082.57 1566.46 < .001

Gender

Malea 2799.9 2174.8 3604.7 1.00 3142.1 2415.0 4088.0 1.00

Female 3191.1 2527.0 4029.9 1.14 1.00 1.30 .053 3207.3 2507.0 4103.3 1.02 0.89 1.17 .761

Age groups

18–33 yearsa 2682.3 2078.7 3461.0 1.00 2760.1 2111.1 3608.7 1.00

34–49 years 3008.9 2370.6 3819.0 1.12 0.99 1.27 .072 3099.7 2413.6 3980.9 1.12 0.98 1.28 .083

50–65 years 3309.2 2613.7 4189.8 1.23 1.09 1.40 .001 3739.3 2917.0 4793.3 1.35 1.19 1.54 < .001

Marital status

Marrieda 2947.5 2330.6 3727.7 1.00 3055.6 2387.9 3909.9 1.00

Not married 3031.3 2380.1 3860.7 1.03 0.94 1.13 .545 3298.1 2557.3 4253.5 1.08 0.98 1.19 .108

Years of school education

13 years (A-Level)a 3059.7 2401.1 3899.0 1.00 2833.3 2193.2 3660.3 1.00

10 years 2870.0 2267.9 3632.0 0.94 0.85 1.04 .221 2609.4 2033.0 3349.1 0.92 0.83 1.03 .131

9 years 3123.5 2466.3 3955.8 1.02 0.91 1.15 .731 3620.8 2822.6 4644.8 1.28 1.13 1.44 < .001

No school-leaving
certificate

2910.6 2099.8 4034.4 0.95 0.73 1.23 .707 3793.8 2732.5 5267.5 1.34 1.04 1.73 .024

Employment Status

Employeda 2111.4 1923.4 2317.9 1.00 2474.8 2253.9 2717.2 1.00

Unemployed 4231.7 2693.3 6648.7 2.00 1.27 3.16 .003 4072.2 2522.1 6574.8 1.65 1.01 2.67 .044

Mental distress category (HADS)

No casea 2031.0 1588.2 2597.4 1.00 2259.5 1744.5 2926.6 1.00

Mild case 2329.7 1810.8 2997.2 1.15 1.03 1.27 .010 2635.1 2024.0 3430.7 1.17 1.05 1.30 .005

Moderate case 3048.4 2389.3 3889.4 1.50 1.36 1.66 < .001 3292.0 2546.0 4256.6 1.46 1.31 1.62 < .001

Severe case 5543.7 4273.8 7167.5 2.73 2.30 3.23 < .001 5181.3 3952.3 6792.3 2.29 1.92 2.74 < .001

Note. N = 2.287. t0 Assessment of predictor variables, M Mean non-specific direct costs in Euro per person and year, CI 95% confidence interval, HADS Hospital
Anxiety and Depression Scale. areference category. Method = log-link function, Tweedie-distribution of residuals

Müller et al. BMC Public Health          (2021) 21:625 Page 7 of 14



Medical costs
The increase of DIW depending on mental distress
was also reflected in higher non-specific medical costs
in the first year (χ2[3] = 164.41, p < .001; see Table 4)
and the second year (χ2[3] = 110.45, p < .001). Again,
the number of non-specific medical costs increased
continuously according to the degree of mental dis-
tress: While participants classified as no cases aver-
aged 2031 EUR non-specific medical costs in the first
year (2260 EUR in the second year), mild case partici-
pants had 1.2 (1.2) times as many non-specific med-
ical costs (M = 2330 EUR in the first year and M =
2635 EUR in the second year); moderate case partici-
pants had 1.5 (1.5) times as many non-specific med-
ical costs (M = 3048 EUR in the first and M = 3292
EUR in the second year); and severe case participants
had 2.7 (1.9) times as many non-specific medical
costs (M = 5544 EUR in the first and M = 5181 EUR
in the second year).

The increase of non-specific medical costs was
again mainly driven by an increase of specific med-
ical costs in the first year (χ2[3] = 496.56, p < 0.001;
see Table 5) and the second year (χ2[3] = 309.45,
p < .001). While participants classified as no cases
averaged 199 EUR specific medical costs in the first
year (213 EUR in the second year), mild case par-
ticipants had 2.2 (1.3) times as many specific med-
ical costs (M = 434 EUR in the first and M = 272
EUR in the second year); moderate case participants
had 4.7 (3.1) times as many specific medical costs
(M = 941 EUR in the first and M = 661 EUR in the
second year); and severe case participants had 11.4
(6.2) times as many specific medical costs (M =
2272 EUR in the first and 1319 EUR in the second
year).
The increases in medical costs in the first and

second years were obtained on both the anxiety and
depression subscales (all p values < .001).

Table 5 Results from the generalized linear model to predict the direct specific medical costs (EUR) by self-reported mental distress,
controlled for socio-demographic characteristics of the sample

Specific costs in the first year Specific costs in the second year

M 95% CI Exp(B) 95% CI p-value M 95% CI Exp(B) 95% CI p-value

Constant 93.72 67.94 129.28 < .001 132.74 96.86 181.92 < .001

Gender

Malea 595.4 395.2 897.1 1.00 397.7 259.9 608.6 1.00

Female 721.4 395.2 897.1 1.21 0.96 1.53 .107 564.9 384.7 608.6 1.42 1.12 1.80 .004

Age groups

18–33 yearsa 687.6 458.6 1030.8 1.00 464.9 304.7 709.4 1.00

34–49 years 641.7 439.5 937.0 0.93 0.76 1.15 .515 444.9 298.7 662.6 0.96 0.78 1.17 .673

50–65 years 638.0 443.2 918.6 0.93 0.75 1.14 .484 514.8 349.6 758.1 1.11 0.90 1.36 .330

Marital status

Marrieda 531.9 367.8 769.2 1.00 414.7 280.7 612.7 1.00

Not married 807.5 552.8 1179.6 1.52 1.31 1.76 < .001 541.7 363.4 807.5 1.31 1.13 1.52 < .001

Years of school education

13 years (A-Level)a 492.3 334.1 725.4 1.00 474.3 315.0 714.1 1.00

10 years 648.7 449.0 937.3 1.89 1.04 1.40 .001 487.7 328.0 725.1 1.03 0.87 1.22 .753

9 years 619.4 423.4 906.2 1.26 1.23 1.79 .029 541.4 360.9 812.2 1.14 0.94 1.39 .187

No school-leaving certificate 932.6 573.7 1516.1 1.32 1.10 1.58 .003 403.0 238.8 680.2 0.85 0.55 1.31 .464

Employment Status

Employeda 531.1 458.9 614.7 1.00 409.7 350.6 478.7 1.00

Unemployed 808.7 402.3 1625.8 1.52 0.76 3.05 .234 548.4 259.3 1159.7 1.34 0.63 2.85 .448

Mental distress category (HADS)

No casea 199.0 134.8 293.9 1.00 213.1 142.2 319.5 1.00

Mild case 433.6 291.8 644.3 2.18 1.80 2.64 < .001 271.6 179.0 412.2 1.27 1.06 1.53 .010

Moderate case 940.9 647.1 1368.0 4.73 3.97 5.63 < .001 661.1 445.5 980.9 3.10 2.63 3.66 < .001

Severe case 2272.3 1521.0 3394.6 11.42 8.90 14.66 < .001 1318.9 858.7 2026.0 6.19 4.79 7.99 < .001

Note. N = 2.287. t0 assessment of predictor variables, M Mean specific direct costs in Euro per person and year, CI 95% confidence interval, HADS Hospital Anxiety
and Depression Scale. areference category. Method = log-link function, Tweedie-distribution of residuals
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Discussion
This study aimed to examine the impact of self-reported
mental distress, assessed by the HADS, on the number
of specific and non-specific DIW and medical costs in
the 2 years following the testing. To address this aim, we
conducted a longitudinal study, in which the HADS
scores of 2287 participants were used to predict their
specific and non-specific DIW and medical costs in the
first and second years after HADS assessment.
Our results revealed that self-reported mental distress

(HADS scores) was significantly related to the number
of non-specific DIW in the first and second years. Ac-
cordingly, the number of non-specific DIW increased
continuously based on the level of mental distress. Com-
pared to the reference group classified as no cases, se-
vere cases had 5.1-times as many non-specific DIW in
the first year and 3.7-times as many non-specific DIW in
the second year. Not surprisingly, the increase of non-
specific DIW was mainly driven by a significant increase
of specific DIW. Compared to the no cases, severe cases
showed 27.3-times as many specific DIW in the first year
and 10.3-times as many specific DIW in the second year.
These results demonstrate that mental distress impacts

a person’s life for several years by predicting their sick-
ness absence rates even 2 years later. This increased
sickness absence rate might be, in turn, related to a gen-
erally reduced social and occupational functioning levels
and reduced well-being of individuals [55]. Furthermore,
mental distress appears to be a central challenge for em-
ployers in terms of productivity loss. The financial con-
sequences of specific DIW due to production loss can be
calculated by multiplying the specific DIW by average

income. Regarding average costs due to production loss
in 2014 of 105 EUR per DIW [56], the averaged add-
itional costs for an employee under severe mental dis-
tress due to absenteeism alone amount to 7230 EUR in
the first years and 4163 EUR in the second year, com-
pared to an employee without mental distress. Accord-
ing to prior empirical findings, the additional costs due
to presenteeism can be estimated to be four times higher
[53]. Our results revealed that 66% of participants classi-
fied as moderate cases and 42% of participants classified
as severe cases, did not have any specific DIW in the
two-year period that was analyzed. These results indicate
that the percentage of people who go to work despite se-
vere mental distress might be considerably high and il-
lustrate the importance and spread of presenteeism.
Given this high prevalence of presenteeism and the as-
sumed adverse mental health outcomes, future studies
should characterize this sub-sample’s environmental
context (e.g. country, cultural norms), work related vari-
ables (e.g. job insecurity, strict attendance policies), psy-
chological and personal factors (e.g. consciousness,
perfectionism) as well as socio-demographic characteris-
tics (e.g. gender, educational level) to better understand
the risk factors of presenteeism [12, 57–59]. By doing so,
a distinction should be made between whether work
characteristics are perceived as resources and thus con-
tribute to the stabilization of mental health, or as
stressors that lead to the maintenance of high mental
distress [60].
Both the anxiety and depression subscales of the HADS

were predictive for specific and non-specific DIW. This is
not surprising since 78% of all specific DIW due to mental

Fig. 1 Mean scores of specific and non-specific days of incapacity to work (DIW) on the left y-axis and specific and non-specific medical costs
(MC) on the right y-axis in the first and second year after HADS assessment, depending on the HADS severity score. Specific = DIW or MC due to
mental illness. Non-specific = DIW or MC due to all diagnoses. Results are controlled for age, gender, marital status, education, and employment
status. Error bars represent standard errors
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illness and burnout in our sample were caused by the
diagnostic groups affective disorders (41%, e.g., depres-
sion) and neurotic, stress and somatoform disorders (37%,
e.g., anxiety disorders). This roughly corresponds to re-
sults from other studies in Germany, in which 88.6% of all
specific DIW resulted from affective (41.4%) or neurotic,
stress, and somatoform disorders (47.2%) [54]. Accord-
ingly, it seems plausible that both the anxiety and depres-
sion subscale of the HADS predicted the number of
specific DIW in our analyses. However, the impact of both
HADS subscales for non-specific DIW is in contrast to
the results of Schneider et al. [52], in which only the anx-
iety symptoms, but not the depressive symptoms, were
found to be a significant predictor of the duration of ab-
sences due to non-specific DIW.
Beyond non-specific and specific DIW, our results demon-

strated that mental distress is also significantly related to in-
dividuals’ specific and non-specific medical costs in the first
and second year. Specific costs in the first year were 11.4-
times higher for severe cases, compared to no cases. Even in
the second year, severe cases showed 6.2-times as many spe-
cific costs as no cases. This amounts to an additional average
specific cost of 2073 EUR per person and year for severe
cases in the first year and 1106 EUR per person and year in
the second year for the public health care system. The pre-
dictive effect of non-specific costs was considerably smaller,
but also significant. Compared to no cases, severe cases aver-
aged 2.7-times the costs in the first and 1.9-times the costs
in the second year. This amounts to additional average non-
specific costs of 3513 EUR per person and year for severe
cases in the first year and 2922 EUR per person and year in
the second year for the public health care system. The sig-
nificant relationship between mental distress and non-
specific medical costs was mainly driven by specific medical
costs. However, these results also imply that subclinical psy-
chiatric symptoms are associated with non-psychiatric med-
ical outcomes. This finding is consistent with other research
indicating, for example, an association between psychotic
symptoms and diabetes [61], loneliness and venous
thromboembolic events [62], or depressive symptoms and
blood pressure levels [63].
These results underline the socio-economic burden of

mental distress for public health care systems. However,
they also show that this burden can be predicted by self-
reported mental distress at an early stage. This result is
consistent with previous studies, which have identified
subclinical symptoms in the general population as pre-
dictive for later mental disorders [21–29]. There is rising
evidence for the importance of subclinical symptoms to
recognize possible mental burden at an early stage and
opening the possibility of prevention.
Although our data represent costs from a German

population, these results can be seen as an indicator for
other industrialized countries, since both the prevalence

of mental disorders (Germany 18%, EU 17.3%) and the
percentage of direct and indirect medical costs due to
mental illness in Germany (Germany 4.8%, EU 4.0%) are
comparable to other EU countries [9].
Most demographic characteristics of our sample

showed no consistent effects across the different
dependent variables. However, these have been included
mainly as control variables to control possible confound-
ing variables. Future studies should specifically focus on
these variables to draw reliable conclusions about socio-
demographic variables’ influence on absence days and
medical costs. Only the participants’ age showed a con-
sistent pattern with increased non-specific DIW and
non-specific medical costs for both years, but no differ-
ences in specific DIW and specific medical costs. Lower
education in our sample was significantly related to non-
specific DIW. However, on specific DIW, the increase by
lower education yielded significance only in the second
year. These results are in line with prior studies showing
that mental distress (anxiety symptoms), higher age, and
lower education emerged as significant predictors of
non-specific DIW [52]. Given these findings, it seems
likely that lower educational status and higher age can
be considered a risk factor for non-specific DIW. How-
ever, their effect on specific DIW or medical costs re-
mains uncertain. Future studies should include large and
representative samples to investigate the differential ef-
fects of age and education on specific and non-specific
DIW and specific and non-specific medical costs.
Contrary to prior studies, in which female gender was

found to be a significant predictor of specific DIW [53,
54], our analyses showed no differences of specific DIW
between male and female participants. However, a closer
look at the descriptive factors shows that the factors from
our study (1.57) are comparable to those from previous
studies (1.6) [53, 54]. Therefore, the non-significant differ-
ences in DIW depending on the sample characteristics in
our study could result from a too-small sample size in the
different subgroups, thus limiting the power for individual
comparisons. With 89%, the proportion of female partici-
pants was considerably high. Interestingly, female partici-
pants showed higher specific medical costs in both years.
This finding is in line with prior research, indicating a
higher prevalence of anxiety and affective mental disorders
in female populations [9, 64].

Strengths, limitations, and recommendations for future
research
Our study’s major strengths relate to its longitudinal re-
search design and the analysis of real DIW and medical
cost data from a health insurance company in conjunc-
tion with psychometrically assessed mental distress from
individuals. By including DIW and medical costs in the
first and second year, we were able to show that self-
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reported mental distress was predictive for DIW and
medical costs regardless of the DIW and medical costs
occurring immediately after the HADS assessment, and
this enabled us to show the long-term consequences of
severe mental distress. By including specific and non-
specific DIW and specific and non-specific costs as
dependent variables, we were able to show the import-
ance of mental health for general, occupational function-
ing and point to the consequences of mental distress for
companies and the public health care systems. Further-
more, the available cut-off scores of the HADS to distin-
guish between no, mild, moderate, and severe cases
allowed us to demonstrate clear, practical implications
for the consequences of severe mental distress in applied
settings. However, this study has some limitations, which
should be considered when interpreting the results.
Firstly, we only investigated the main effects of the

sample characteristics and mental distress. However,
more complex interaction effects between the independ-
ent variables are conceivable and should be investigated
in future studies using larger sample sizes. Secondly, al-
though our total sample was reasonably large, it is not a
representative sample of the German population. Ac-
cordingly, we have included sociodemographic variables
including sex, age groups, employment status, education
and marital status in the models. However, some socio-
demographic subgroups might be too small, resulting in
limited power to retrieve reliable conclusions about the
effect of different sample characteristics on DIW and
medical costs, respectively (e.g., n = 11 participants in
the unemployment group). Third, in addition to the
sample characteristics analyzed in this study, other vari-
ables might impact the relationship between mental dis-
tress and DIW, such as the quality of health
management in organizations [65], subjectively perceived
workplace characteristics (e.g., social support, leadership
quality [66, 67]), or inter-individual differences in psy-
chological conditions, such as self-efficacy or work atti-
tude [68]. In addition, variables should be investigated,
influencing the relationship between mental distress and
medical costs, such as access to psychotherapy or
stigmatization. Finally, we analyzed DIW and medical
costs independently of each other. Given possible con-
founding factors between those dependent variables, a
multivariate analysis would have been appropriate to
control for these dependencies. However, due to the
Tweedie distributions of both the cost and DIW data,
which represents a serious deviation from the normal
distribution, the prerequisite for a multivariate analysis
was not given. The use of general linear models allowed
us to model Tweedie distributions. Future studies should
investigate how medical costs and DIW are related to
each other over time (e.g., whether increased specific
medical costs help reduce DIW). Future studies should

also systematically investigate how prevention programs
for distressed individuals and evidence-based treatments
for individuals with mental disorders contribute to saving
money by restoring occupational and social functioning.

Implications for practice
This study shows the extent to which self-reported men-
tal distress is related to the subsequent inability to work
and to medical costs. On an individual level, our results
indicate that mental distress affects a person’s life after a
span of 2 years by reducing occupational and social func-
tioning. On a societal level, our results demonstrate the
high socio-economic costs of mental distress through
productivity losses due to reduced functional levels. The
results, therefore, suggest that joint efforts should be
made to effectively reduce mental distress [69]. Individ-
uals with mild and moderate mental distress who do not
yet suffer from a manifested mental illness should be
given access to preventive services [70]. Preventive struc-
tures should be established within peoples’ everyday lives
(e.g., at the workplace) to enable low-threshold access
[15, 16]. Workplace health promotion programs play a
special role here because occupational risk factors, such
as emotional load or work-related stress, can contribute
critically to increased mental distress, which often mani-
fests itself in anxiety and depression symptoms as well as
burnout conditions [71, 72]. This also refers to the im-
portance of occupational health surveillance for the mon-
itoring and early prevention of mental distress, since not
recognizing mental distress, ignoring it, or not taking ef-
fective countermeasures might exacerbate the problem
and result in significant negative financial impact [19, 20,
34, 73]. A preventive commitment from employers to the
workforce’s mental health should ultimately lead to a bet-
ter working atmosphere, a better quality of life for em-
ployees, and an increase in productivity [11].
Individuals with severe mental distress or those with

manifested mental disorders should be given rapid ac-
cess to specialized help in the form of evidence-based
psychotherapeutic or psychiatric treatments [31]. Prior
studies from the UK have shown that increasing access
to psychological therapies would largely pay for itself by
reducing other depression and anxiety-related public
costs (e.g., medical costs and productivity loss) and in-
creasing revenues (e.g., paying taxes [32]). Rapid access
to mental health services should be enabled, since the
time spent waiting to start psychological treatments was
negatively associated with treatment outcome [31].

Conclusion
In summary, our study demonstrates the extent to which
mental distress is associated with reduced occupational
and social functioning. Accordingly, mental distress sig-
nificantly impacts the number of DIW and medical costs
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for a span of 2 years following the initial HADS assess-
ment. These results indicate that improving preventive
structures for at-risk populations and increasing access
to specialized treatments for individuals with mental dis-
orders might reduce individual suffering as well as public
costs.
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