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A B S T R A C T

Knowledge-intensive work requires capabilities like monitoring multiple sources of information, prioritizing
between competing tasks, switching between tasks, and resisting distraction from the primary task(s). We as-
sessed whether subjective cognitive complaints (SCC), presenting as self-rated problems with difficulties of
concentration, memory, clear thinking and decision making predict sickness absence (SA) in knowledge-in-
tensive occupations. We combined SCC questionnaire results with reliable registry data on SA of 7743 profes-
sional/managerial employees (47% female). We excluded employees who were not active in working life, on
long-term SA, and those on a work disability benefit at baseline. The exposure variable was the presence of SCC.
Age and SA before the questionnaire as a proxy measure of general health were treated as confounders and the
analyses were conducted by gender. The outcome measure was the accumulated SA days during a 12-month
follow-up. We used a hurdle model to analyse the SA data. SCC predicted the number of SA days during the 12-
month follow-up. The ratio of the means of SA days was higher than 2.8 as compared to the reference group,
irrespective of gender, with the lowest limit of 95% confidence interval 2.2. In the Hurdle model, SCC, SA days
prior to the questionnaire, and age were additive predictors of the likelihood of SA and accumulated SA days, if
any. Subjective cognitive complaints predict sickness absence in knowledge-intensive occupations, irrespective
of gender, age, or general health. This finding has implications for supporting work ability (productivity) among
employees with cognitively demanding tasks.

1. Introduction

Subjective cognitive complaints (SCC) are comprehended as diffi-
culties of concentration, memory, clear thinking and decision making
(Stenfors et al., 2013a,b). SCC involve problems with mental executive
capacity to monitor multiple sources of data, prioritize competing tasks,
switch between tasks, and resist distraction from the task. All these are
also associated with impairment of work ability (WA) (Barbe et al.,
2018). SCC often co-occur with other common psychological health
problems, including chronic stress, exhaustion, sleeping problems, and
depression (Stenfors et al., 2013a). The prevalence of SCC increases by
age (Burmester et al., 2016). Among older employees, the contributors
to cognitive decline include disease burden, e.g., depressive symptoms

and poor sleep quality (LaMonica et al., 2019). It has also been sug-
gested that SCC reduce WA in phases that are not yet characterized by
clinical illness (Aasvik et al., 2015), but compelling evidence is scarce.

Sickness absence (SA) causes a considerable burden both on an in-
dividual level and in the societal context. The OECD countries spend
approximately 2% of their gross domestic product (GDP) on sickness
benefits (Organisation for Economic Co-operation and Development,
(OECD), 2010). The average rates of SA of working time across Europe
vary between 3% and 6%. In Finland, SA accounts for 4.3% (9.9 days)
of work time (Edwards & Greasley, 2010). A Eurofound study estimated
that the cost of absences was approximately 20 billion euros in Finland,
a country with a labour force of 2.4 million, in 2010 (Edwards &
Greasley, 2010).
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SA is a complex, multifactorial phenomenon determined by per-
sonal, socio-demographical, lifestyle- and health-related factors. Other
factors such as the role of the health care system, legislation, and or-
ganizations’ physical and psychosocial risk factors also play a role in SA
(Janssens et al., 2014; Loisel et al., 2001; Szubert et al., 2016). Psy-
chosocial risks have been recognized as causing poor health and SA
(Catalina-Romero et al., 2015; Clausen et al.,2014; Janssens et al.,
2014; Strømholm et al., 2015; Sundstrup et al., 2018), also in the
Finnish setting (Hinkka et al., 2013; Laaksonen et al., 2010; Väänänen
et al., 2004). However, as employees need a medical certificate to
qualify for SA in Finland (Social Insurance Institution of Finland, 2017),
the immediate reason for SA is always labelled as a medical diagnosis.

The aim of the present study was to assess weather SCC predict SA.
We evaluated how a SCC questionnaire used in clinical practice to re-
cognize early phase cognitive impairment (Ahveninen et al., 2014)
predicts SA among respondents from various knowledge-intensive, se-
dentary occupations. We considered the potential confounding effects
of gender, age, and prior SA days as a proxy measure of general health.
Our underlining hypothesis was that SCC, indicating hampered cogni-
tion in demanding tasks, predicts SA.

2. Materials and methods

2.1. Study design, ethics and setting

The study design was a retrospective analysis of prospectively col-
lected register data. We had access to a large nationwide database of
one occupational health service (OHS) provider, which included both
responses to the questionnaire and registry data on SA.

The Tampere University Research Ethics Board approved the study
(ETL-code R16074), and it was conducted in accordance with the
Declaration of Helsinki. We strictly adhered to data privacy.

The study setting was OHS in Finland within the context of Finnish
SA legislation. In most cases, permanent employees are paid a full
salary from the first day of their SA, for up to three months. After ten
working days, an employer receives sickness allowance from the Kela
(The Social Insurance Institution of Finland), which is a state institution
that manages the basic security of people living in Finland in different
life situations. The sickness allowance is provided based on an appli-
cation, in which the employer reports the data concerning SA periods
and dates. After three months employee starts to receive sickness al-
lowance from Kela and salary is no longer paid by the employers. An
employee receives Kela sickness allowance for a maximum of one year
of work disability from the same illness. If work disability lasts for
longer than one year, the responsibility of providing benefits shifts to
pension insurance companies. Therefore, in the present study, the pri-
mary outcome was defined as SA days during the 12-month follow-up
after the questionnaire.

2.2. Participants

The study participants were professional and managerial employees
aged 18–68 years, who had completed a questionnaire (N = 13 164)
during 2009–2015 as a part of nationwide OHS services in one parti-
cular service provider. The archival data of SA covered years
2008–2016. Fig. 1 illustrates the study flow.

The questionnaire was completed as a part of an occupational health
surveillance program. Usually, occupational health surveillance is
conducted every three years, and some of the employees had partici-
pated in multiple surveillances during 2008–2016. Exclusion criteria
were unknown identification code (N = 3343), other than first re-
sponse (N = 2087), previously granted permanent disability benefit
(N = 81), and another occupational group than a professional/manager
(N = 462).

The final sample size was N = 7059. The exact response rate is not
available, because the exact number of invitations was not available in

the registry data. In a previous cohort study with the same instrument,
the response rate was 64% (Ahveninen et al., 2019). In the present
study the participants were mainly from the information and commu-
nication industries (47%); professional, scientific and technical activ-
ities (23%); public administration; defence and compulsory social se-
curity (9%); and education (7%) (Finland. Tilastokeskus, 1979). The
corresponding figures in Finland, according to official statistics, are 4%,
11%, 7% and 11% (Findicator, 2018).

2.3. Questionnaire

The online questionnaire is used in Finland as a part of preventive
OHS by one nationwide provider to recognize employees at risk of
exhaustion and to target interventions for those in need. The ques-
tionnaire includes a set of nine screening questions, derived from var-
ious theoretical frameworks, assessing psychosocial workload and in-
dividual resources for coping. If any of the trigger questions indicates
potential psychosocial problems at work, seven additional questions
concerning cognitive function are asked. Table 1 shows the topics and
cut-off limits of the trigger questions.

Table 2 shows the topics for the seven questions that are used to
calculate the SCC score. The response options for the SCC categories
were 1) I strongly disagree, 2) I somewhat disagree, 3) I somewhat
agree, and 4) I strongly agree with the question. The SCC score is cal-
culated as the average of the sum of the seven questions. Cut-off limit
for the abnormal SCC score, ≥2.4, is based on a preliminary non-
published study (N = 30), where participants responded to the SCC
questions and conducted neuropsychological examinations. Cronbach’s
alpha for the SCC score in our data was 0.98.

2.4. Outcome measure

The outcome measure was SA from work. SA was operationalized as
the accumulated number of SA days during the 12-month follow up
after the questionnaire. This included the number of days and periods
absent because of sickness. We combined overlapping and consecutive
SA. We did not include maternity or paternity leave and absence from
work to care for a sick child as SA.

2.5. Exposure variable

We classified the results concerning SCC as follows. First, the re-
spondents who did not indicate any problems with the psychosocial
screening questions, and therefore were not asked the SCC questions,
were classified as belonging to the reference class. Second, we cate-
gorized the SCC score into normal/abnormal, based on the a priori cut-
off limit. Thus, the exposure variable consists of three categories: 1)
reference (no psychosocial load); 2) some psychosocial load, but normal
SCC score; and 3) psychosocial load and abnormal SCC score.

2.6. Potential confounding factors

We identified potential confounders in the study as gender (Messing
et al., 2003; Messing and Mager Stellman, 2006), age (Osmotherly &
Attia, 2006), general health (Ferrie et al., 2009; Kivimäki et al., 2003),
and socioeconomic status (Bouville et al., 2018). We stratified the
analyses by gender and included age (five categories) as a potential
confounder. Of the available options, we chose to include accumulated
SA days before the questionnaire (continuous variable) as a generic
measure of health and well-being. Socioeconomic status was oper-
ationalized as occupational group and this potential confounder was
controlled by the selection of the respondents, who included employees
with professional/managerial status only. Other occupational groups
(blue-collar workers and clerical employees) were excluded from the
study due to small numbers.

M. Pihlajamäki, et al. Preventive Medicine Reports 19 (2020) 101103

2



2.7. Statistical methods

Baseline characteristics are presented using descriptive statistics.
We calculated the patterns with SA means (SD) and the ratio of means
with 95% confidence intervals from the questionnaire SCC classes, se-
parately by gender.

There were complex interactions between gender and other vari-
ables in our data and we performed all analyses stratified by gender and

occupational group as has also been suggested earlier (Messing et al.,
2003).

A particular challenge when modelling SA data is that a large
number of employees have no absenteeism (Taimela et al., 2007). We
tried mixture regression, zero-inflated negative binomial regression,
and the Hurdle model. The first two approaches yielded problems when
estimating the model's parameters. We chose the Hurdle model, which
allows the study of the presence of SA and its duration separately. It
provides a combination of two statistical models: logistic regression
model determines whether the outcome is zero or positive, and trun-
cated negative binomial regression models the part of the actual counts.
We used truncated negative binomial regression because it also ac-
counted for the overdispersion in the counts data (Niedhammer et al.,
2013; Taimela et al., 2007). The actual estimation of the model para-
meters was conducted using R library pscl (Jackman, 2012) with R
3.4.4 software version. We used 95% confidence intervals to report the
estimated odds ratios (with 95% CI), based on the binary part, and the
estimated risk ratios, based on the regression coefficients of the part of
the count with the covariates.

Fig. 1. Study flow.

Table 1
Topics and cut-off limits for the trigger questions.

Topic Cut-off limits*

1. Duration of working hours per week. ≥45 h/week.
2. Time pressure from workload and feeling of strain within the last two

months.
Continuous perception of pressure and job strain.

3. Ability to achieve meaningful outcomes at work, which gives satisfaction. Completely disagree.
4. Self-perception of overall resources. With the current working tempo, individual resources remain adequate at the maximum for

another 6 months.
5. Well-being and energy. The last time when felt well and energized was already over 3 months ago.
Physical condition. Poor.
7. Psychological resources. Feeling overloaded, but able to cope.
8. Level of energy after a working day. Three or less on a scale from 1 to 10 (1 = extremely tired, 10 = extremely energetic).
9. Sleep difficulties within the last three months. At least three nights per week.

* If any of the trigger questions met or exceeded the cut-off, the additional seven questions concerning subjective cognitive complaints (SCC) were asked.

Table 2
The topics for the questions that formed subjective cognitive complaints (SCC)
score.

1 Memory difficulties
2 Difficulties in planning and organizing own work tasks
3 Forgetting agreed issues and work tasks
4 Difficulties in concentration
5 Delays in recollection
6 Disruptions to thinking
7 Difficulties in recollection

Variables
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3. Results

The final study sample consisted of the 7059 professional and
managerial employees who had responded to the questionnaire for the
first time in 2009–2015 (Fig. 1). The average age of the participants was
46.7 years (SD 9.8; range 19.2–67.3). Of them, 45% (N = 3205) were
female. The excluded respondents were slightly older on the average
(51.8 years, SD 11.9; t 14.1, p < 0.005) and a larger proportion of
them were men (55%; chi-squared 90.3, p < 0.005) than of the par-
ticipants.

The SCC result was classified less likely within the abnormal cate-
gory in the under-30 age group than the older age groups (Table 3).
13% of the males belonged to the abnormal SCC category, while the
respective figure for females was 15% (chi-squared 130.69,
p < 0.005). The proportion of respondents with zero SA days was
higher in the at least50 age group than the younger age groups for both
genders (OR = 1.24, p < 0.003 for the females, and OR = 1.43,
p < 0.005 for males) (Table 3). The average number of SA days among
the “susceptible to any SA” group was higher among the females.

Belonging to the abnormal SCC category predicted higher mean SA
values during the follow-up, regardless of gender. The ratio of means
for SA days varied between 2.8 and 3.1 among those in the abnormal
SCC category and the reference category, depending on gender. The
lowest limit of the 95% confidence interval (CI) was 2.1 (Table 4).

The results of fitting the Hurdle model are displayed in Table 5. The
Model 1 includes the crude estimates and the Model 2 is adjusted with
age (five classes) and the number of SA days during the 12 months
preceding the questionnaire. We conducted the analyses stratified by
gender. In the Model 1, the odds ratio (OR) for being susceptible to any
SA in the abnormal SCC category was 1.70 (1.35–2.13) for the females

and 1.45 (1.17–1.78) for the males. The corresponding rate ratios (RR)
for SA duration were 2.62 (2.06–3.33) for the females and 3.25
(2.49–4.25) for the males. In the Model 2, the ORs were 1.45
(1.15–1.84) and 1.35 (1.09–1.67), respectively, and the RRs were 2.39
(1.89–3.01) and 2.21 (1.72–2.82), respectively.

The likelihood to have zero SA was higher in the older age groups,
but higher age predicted higher SA count if any. SA prior to the ques-
tionnaire predicted both susceptibility to SA and the number of SA days
during the follow-up.

4. Discussion

4.1. Key results

Subjective cognitive complaints (SCC) predicted both the likelihood
of SA and the number of SA days, if any, in both genders in primarily
knowledge-intensive occupations. Of note, the independent role of SCC
as a predictor of SA remained also in the adjusted model where age and
prior sickness absence days as a proxy measure of general health were
accounted for. This indicates that SCC is an early indicator of future SA
risks in cognitively demanding occupations.

4.2. Strengths and weaknesses of the study

One of the strengths of our study is the extensive, registry based and
prospectively collected data from various industries. The recorded SA
data quality in terms of coverage, accuracy, and consistency over time
was better than that which could be achieved through self-reports
(Stapelfeldt et al., 2012). We were also able to control key potential
confounders such as age, gender and general health.

Table 3
Prevalence of abnormal subjective cognitive complaints (SCC) and number of days on sickness absence (SA) during 12-month follow-up by gender and age.

SCC (%) % with zero SA days Days on sick leave

Gender Age Subjects, N N/A# normal abnormal Median Upper quartile Mean of all values Mean of non-zero values

Male < 30 190 36 59 5 55 0 3.75 3.0 6.8
≥30 and <40 987 37 53 10 50 0 3 4.4 8.9
≥40 and <50 1135 30 55 15 54 0 4 5.6 12.3
≥50 and <60 1242 29 57 14 62 0 3 4.8 12.4
≥60 300 26 59 15 61 0 3.25 4.9 12.4
All 3854 32 56 13 56 0 3 4.9 11.1

Female < 30 171 14 73 13 41 2 5.5 5.2 8.7
≥30 and <40 661 21 62 17 41 2 6 8.1 13.8
≥40 and <50 935 22 58 20 43 2 6.5 7.1 12.6
≥50 and <60 1201 20 61 19 47 1 7 7.7 14.4
≥60 237 17 65 19 52 0 7 8.6 17.8
All 3205 20 61 19 45 1 6 7.5 13.6

All 7059 26 58 15 51 0 5.5 6.1 12.4

# N/A indicates the group of the participants who did not indicate any problems with the psychosocial screening questions, and therefore were not asked the SCC
questions.

Table 4
Sickness absence by different subjective cognitive complaints (SCC) category and gender: means and ratio of means.

Male Female

SA days SA days

Psychosocial load§ SCC Participants (N) Median Mean SD Ratio of means 95% CI Participants (N) Median Mean SD Ratio of means 95% CI

No N/A# 1215 0 3.5 9.6 ref. 648 1 5.2 14.2 ref.
Yes NORMAL 2142 0 4.3 14.3 1.2 1.0–1.5 1962 1 6.2 15.5 1.2 0.9–1.5
Yes Ab-normal 497 2 10.6 30.4 3.1 2.2–4.1 595 3 14.5 31.2 2.8 2.1–3.7

Bold values denote statistical significance at the p < 0.05 level.
§ Psychosocial load refers to the results of the screening questionnaire.
# N/A indicates the group of the participants who did not indicate any problems with the psychosocial screening questions, and therefore were not asked the SCC

questions.
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Analysis of the predictors and determinants of SA is difficult with
traditional statistical methods because a substantial fraction is clustered
at zero SA days. Also, the residual variability in the non-zero part of the
SA distribution exceeds that predicted by a Poisson model for counts.
Although the Hurdle model (Smithson & Merkle, 2013) was perhaps not
able to deal with all the complexity associated with this type of re-
sponse variable, among computationally feasible approaches it is
clearly more appropriate than the simpler alternative models in dealing
with both the extra-zero component and the overdispersion.

We do not know the exact response rate in our study, nor have any
information of the non-respondents, which must be considered as po-
tential limitations. A “healthy worker effect’’ may be present since
health of employed people is generally better than that of the un-
employed population, or if employees with worse health level had not
responded (Korkeila et al., 2001). This potential bias would under-
estimate the associations as the respondents would have less cognitive
complaints, and possibly less SA than non-respondents. Similar bias
would potentially result from a “healthy worker survival effect”, which
means that only healthiest and strongest will remain in the working life
(Nordström et al., 2016). Moreover, we did not include those who are
on long-term SA or those who had already been granted a disability
benefit before the questionnaire. All this might underestimate the as-
sociations. It may also be possible that the healthiest employees might
not respond to the questionnaire, which would have an opposite effect
on our estimates. Moreover, the study population consisted solely of

professionals and managers. Generalizations to other occupational
groups must thus be made cautiously.

Another limitation of our study is the lack of proper psychometric
validation of the SCC questionnaire. It has previously been studied in a
preliminary study only, using a selected population from one in-
formation technology company (Ahveninen et al., 2014). However,
Cronbach’s alpha was in our study at an acceptable level for the SCC
(0.98). In the present study, we focused on the predictive validity of
abnormal SCC on SA.

4.3. Similarities with and differences to previous studies

In an earlier preliminary cohort study among professional/man-
agerial employees (N = 180), 42% of those with abnormal SCC cate-
gory had long-term SA (over 30 days) (Ahveninen et al., 2014). Another
cohort study (N = 2898) found that the abnormal SCC category had an
association with an increasing number of SA days (13.9 SA days/em-
ployee/year) compared to those with normal SCC category (5.3 SA
days/employee/year) (Ahveninen et al., 2019). Our study is line with
these earlier studies.

Most studies focusing on the association between SCC and SA have
included employees with health-related conditions, such as depression
(Salomonsson et al., 2018) or stress-related symptoms (burnout/ex-
haustion) (Salvagioni et al., 2017). Obviously these conditions are re-
lated to sickness absence (Ahola et al., 2008; Kansaneläkelaitos et al.,

Table 5
Predicting propensity to be susceptible versus immune to any sickness absence (Logistic model) and duration of sickness absence, if susceptible (Zero-truncated
negative binomial (NB) part) in negative binomial Hurdle model. The Model 1 is unadjusted and includes subjective cognitive complaints (SCC) only. The Model 2 is
adjusted for age and prior sick leaves as covariates.

Logistic model (0 vs. > 0) Zero-truncated NB (> 0)

Explanatory variable N OR 95%CI RR 95%CI

MALE
Model 1 (unadjusted)
(Intercept) 0.85 0.76–0.95 3.04 2.34–3.94
No psychosocial load 1215 1.00 ref. 1.00 ref.
Psychosocial load, but normal SCC 2142 0.79 0.69–0.91 1.59 1.31–1.92
Abnormal SCC 497 1.45 1.17–1.78 3.25 2.49–4.25
Model 2 (adjusted)
(Intercept) 0.94 0.80–1.10 2.51 2.00–3.16
No psychosocial load 1215 1.00 ref. 1.00 ref.
Psychosocial load, but normal SCC 2142 0.79 0.68–0.91 1.34 1.12–1.60
Abnormal SCC 497 1.35 1.09–1.67 2.21 1.72–2.82
Age ≥30 and <40 987 1.00 ref. 1.00 ref.
Age <30 190 0.89 0.65–1.22 0.96 0.66–1.41
Age ≥40 and <50 1135 0.84 0.70–1.00 1.52 1.24–1.87
Age ≥50 and <60 1242 0.63 0.53–0.74 1.59 1.29–1.96
Age ≥60 300 0.66 0.50–0.86 1.58 1.13–2.21
SA before the questionnaire 1.049 1.038–1.060 1.034 1.026–1.042

FEMALE
Model 1 (unadjusted)
(Intercept) 1.10 0.94–1.28 5.83 4.76–7.14
No psychosocial load 648 1.00 ref. 1.00 ref.
Psychosocial load, but normal SCC 1962 1.04 0.87–1.25 1.20 0.98–1.47
Abnormal SCC 595 1.70 1.35–2.13 2.62 2.06–3.33
Model 2 (adjusted)
(Intercept) 1.10 0.89–1.36 5.01 3.96–6.33
No psychosocial load 648 1.00 ref. 1.00 ref.
Psychosocial load, but normal SCC 1962 1.00 0.84–1.20 1.21 1.00–1.47
Abnormal SCC 595 1.45 1.15–1.84 2.39 1.89–3.01
Age ≥30 and <40 661 1.00 ref. 1.00 ref.
Age <30 171 1.08 0.77–1.54 0.64 0.46–0.91
Age ≥40 and <50 935 0.87 0.71–1.07 0.91 0.74–1.12
Age ≥50 and <60 1201 0.78 0.64–0.94 1.18 0.97–1.45
Age ≥60 237 0.63 0.47–0.86 1.52 1.09–2.13
SA before the questionnaire 1.051 1.040–1.062 1.020 1.014–1.026

Logistic model refers to model component for predicting membership to subpopulation A with high propensity to zero absence, and Zero-truncated NB to the
component predicting days on sick leave among susceptible subpopulation B. To facilitate interpretation, for zero-inflation we show odds ratios associated with
complementary propensity to having any sickness absence—that is, inclusion in subpopulation B. Bold values denote statistical significance at the p < 0.05 level.
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2018; Kausto et al., 2017), but we are not aware of other prospective
cohort studies that would be focusing on how SCC affects SA behavior.

The length of the SA varies by age (Bouville et al., 2018), depending
on the underlying diagnosed disease. The older seem to have longer
spells of SA than the younger (Dekkers-Sánchez et al., 2008; Donders
et al., 2012; Salonen et al., 2018), but the younger seem to have more
frequently short spells of SA than the older (Sumanen et al., 2015;
Taimela et al., 2007). This is in line with our results: The propensity to
have zero SA days was higher in the over 50-year age groups for both
genders. Our results also provide further support to a connection be-
tween prior and future SA, as has been reported earlier (Cohen & Golan,
2007; Laaksonen et al., 2011).

Further research is needed to understand the causal pathways
between psychosocial loading, cognitive performance, SCC, illnesses
and SA. We also suggest studying whether the questionnaire predicts
permanent work disability. The effectiveness and cost-effectiveness
of interventions targeted to the risk groups also warrant further
research.

5. Conclusion

Our results indicate that subjective cognitive complaints predict
sickness absence in knowledge-intensive occupations, irrespective of
gender, age, or general health. Thus, SCC seems to act as an early in-
dicator of future SA risks in cognitively demanding occupations. This
finding has implications for supporting work productivity among em-
ployees with cognitively demanding tasks.

What is already known about this subject?
The prevalence of subjective cognitive complaints, like difficulties

of concentration, memory, clear thinking and decision making, in-
creases with age. They also often coincide with chronic stress, ex-
haustion, sleeping problems, and depression, but little is known about
their associations with sickness absence.

What are the new findings?
Subjective cognitive complaints predicted both the likelihood of

sickness absence and the count of sickness absence days, if any, during
12-month follow-up among both genders in knowledge-intensive oc-
cupations after adjustments with age and prior sickness absence.

How might this impact on policy or clinical practice in the fore-
seeable future?

In knowledge-intensive occupations, subjective cognitive com-
plaints act as an early indicator in identifying employees who are at an
increased risk of sickness absence.
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