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Background: Work-related complaints are often caused by stress and
increased mental strain. Support from your immediate boss and colleagues
is crucial to bu�er against the negative health e�ects of the psychosocial
working environment.

Aim: The aim of this study was to investigate if support from the immediate boss
and colleagues was associated with biological stress levels, unsafety at work, and
other work-related conditions.

Methods: Data derives from a subsample of the SCAPIS study, a major Swedish
prospective population-based study. In this subsample, a total of N = 5 058
middle-aged persons (50-64 years) from the general population participated;
of these, 68.4% (N = 3 462 individuals) provided hair samples. Questionnaires
included socio-demographic and self-reports of occupation, stress, and health
status. The demand and control questionnaires were used. A biomarker of
long-term stress, hair cortisol concentrations (HCC), was also applied.

Results: In this studied cohort, 9.1 % reported a lack of support from their
immediate boss, while 90.9% reported that they did get support at work.
Significantly more women (p< 0.001) reported non-support. Those with support
or not did not di�er in terms of age, education, civil status, smoking, or ethnicity.
Those with non-support reported a higher extent (p < 0.001) of lower perceived
health. The risk for hypertension and high cholesterol was increased by 28 %,
respectively, 13 % being in the non-support group. The main findings were
associations between lack of support and feelings of unsafety at work (p< 0.001),
higher long-term cortisol levels (p < 0.009), lack of support from colleagues (p
< 0.001), and feelings of dejected/sad (p < 0.001) and high work pace (p = 0.03).

Conclusion: Individuals who did not have the necessary support from their
immediate boss and colleagues reported they felt more insecure at work and
had higher biological long-term stress. In workplace health promotion, an
awareness of the link between social support at work and health could be an
important component.
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1 Introduction

An unhealthy psychosocial work environment can be defined as
a job in which the work atmosphere, the colleagues and leadership
at work, or a combination of these might negatively affect an
employee’s health. A poor work environment can lead to serious
consequences, especially in the form of chronic stress. Various
physical and mental factors can cause chronic stress at work.
Chronic stress could have negative effects on many health aspects,
like cardiovascular diseases and mental illness (1–4). Chronic stress
is also a general risk factor for mental health and well-being in
the working population (5, 6). However, one could also consider
that a workplace is not necessarily just a source of stress; it could
also create a salutogenetic and healthy environment, which would
benefit the employees’ health (7, 8).

One of the most influential and widely used models in studies
on the health effects of psychosocial working conditions and
occupational stress is the job-strain or Job-Demand-Controlmodel,
initially introduced by Karasek and Theorell (9–11). This model is
separated into three aspects regarding workplace qualities: demand,
control, and support. The hypothesis behind this model is that
work with high demands in combination with high control gives
an average strain level and jobs with low demands and low control.
The workers suffering from high strain with adverse psychological
reactions, such as anxiety and depression, are associated with
high demands and low control. High demands, low control, and
low support are separate risk factors for anxiety and depression;
however, the correlation is even stronger if they are combined
(12). Almost all Job Demand-Control model-related studies have
principally focused on the combinations of job demands, job
control, and social support (12). Another approach to analyze
the psychosocial working conditions is the effort-reward model,
which has shown adverse health effects yielding high efforts but low
rewards (13).

Psychosocial work stress as a potential risk factor for coronary
heart disease has been debated. Some researchers have found a
causal association, while others found the effect on specific health
conditions either negligible or confounded. A major review of
evidence from 27 cohort studies in Europe, the USA, and Japan
based on data from over 600,000 men and women, suggests that
work stressors, such as job strain, are associated with a moderately
elevated risk of incident coronary heart disease and stroke. The
excess risk for exposed individuals was up to 40% compared to
those without such stressors (14). Other studies suggest that job
strain could be associated with a consistently increased risk of
an incident event of cardiovascular heart disease. Adjustment for
conventional risk factors and lifestyle factors together with age, sex,
and socioeconomic status, did not substantially change the strength
of this association. Prevention of workplace stress can reduce
the incidence of cardiovascular diseases, but a more powerful
preventive effect is to reduce standard cardiovascular risk factors
like smoking (15).

The fear and anxiety of an individual losing their job is another
individual stressor (16). Compared to actual job loss, job insecurity
is the perception of the employee that his/her job is at risk and
could result in employees losing their ability to cope with workplace
challenges and threats.

Studies of intermediary pathways from psychosocial job
conditions to biomarkers are scarce. Hypertension and high
cholesterol are themost investigated cardiovascular risk factors, but
the potential associations between psychosocial job conditions and
biomarkers of long-term stress are not so well investigated (6).

Social support from jobmates and support from immediate
bosses at the workplace are important psychosocial factors in
working life. However, the relative impact on health from support
at work of the immediate boss has not been extensively studied.
Could this type of support at work impact biologically measured
stress levels expressed as hair cortisol concentrations (HCC) and
perceived stress, and further, if this also affects feelings of unsafety
and sadness at work?

2 Aim

The study aimed to investigate if a lack of support from the
immediate boss and colleagues at the workplace is associated with
increased biological and perceived stress levels and feelings of
unsafety at work and other adverse working conditions for middle-
aged people.

3 Material and methods

3.1 Study design and participants

Data in the present study constitute a subsample from The
Swedish Cardio Pulmonary BioImage Study (SCAPIS). This major
prospective national observational study with a randomly selected
sample of middle-aged persons (50–64 years) from the general
population in Sweden (17–19). The study participants in SCAPIS
were recruited from six Swedish university hospitals, and at one
of these sites (the Linköping site), additional data collection
was initiated, focusing on measuring hair cortisol concentrations
(HCC). The total sample at this site was N = 5 058 participants; of
these, N = 3 462 individuals provided hair samples, which were
included in this report. Hair samples and thereby also cortisol
measurements were unobtainable in 31.5% (N = 1 596), mainly
due to short hair length. Only a few participants with sufficient hair
length were hesitant to provide hair samples. All hair samples were
analyzed at the research laboratory of Clinical Chemistry at The
University Hospital in Linköping, Sweden.

3.2 Questionnaire

The questionnaire includes a comprehensive set of data
covering social factors, lifestyle and psychosocial factors.
Socioeconomic status was based on educational level and
divided into low, medium, and high; smoking was divided into yes,
now, or earlier and no. Age was divided into three age groups based
on age at study inclusion: 50–54, 55–59, and 60–65. In this studied
sample 94.4 % were Swedish and the non-Swedish attendees these
were categorized as Nordic, European, or outside Europe. Marital
status was divided into single, married/cohabited. The question of
economic problems was divided into yes now or earlier and no. A
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question about self-reported stress was divided into a 2-grade scale
of never stressed and quiet or constantly stressed now and the last
5 years. Self-reported health was derived from the SF-36 scale and
was dichotomized into good or bad health, and a question about
self-reported sleeping habits was also asked. Reports of diagnosed
hypertension and elevated plasma cholesterol concentrations were
based on self-reports and dichotomized into yes or no. The feeling
of dejection was dichotomized into often now or earlier and no.
Questions about feeling unsafe at work and forced to change work
were divided into yes now or earlier and no. Questions about
demand-control-support derived from The Job Demand-Control
(JDC) or job-strain models (9, 10).

3.3 Hair cortisol concentration analysis

Hair cortisol was extracted and analyzed through a competitive
radioimmunoassay (RIA). The hair samples were cut into small
pieces. Each sample was put into a 2mL QiaGenRB sample tube
with a 0.5mm QuiGen stainless steel bead. All samples from the
SCAPIS study (4) were analyzed using the same reagents and
calibrators to minimize the risk of between-assay bias influencing
the study’s conclusions. Hair samples over 5–10mg were required
to maintain a total inter-assay coefficient of variation below
8% for hair extraction and measurement of cortisol by the
radioimmunoassay. The method is fully described elsewhere (20).

3.4 Statistical analysis

The study population was described using Chi-square and
ANOVA tests to analyze discrepancies between groups, expressed
as median and percentage. Categorical measures are reported as
counts and percentages. HCC values and the distribution of HCC
were described by median cortisol values and interquartile range
(IQR). Hair cortisol was analyzed as an indicator of biological stress
where the median is reported. Tests of normality were made with
Shapiro-Wilk tests. This showed a non-normal distribution of HCC
with a long right-hand tail in the distribution, which is why median
and IQR were used. The odds ratio and 95% CI were used as
risk estimates.

To correct for potential confounding factors or mediating
effects, a multivariate regression analysis based on created models
with support from the immediate boss as the dependent variable
was performed. Three regression models were made to analyze
factors associated with support at work from the immediate boss.
Model I (basic model) included only demographic characteristics,
HCC, and workplace unsafety. Model II included all covariates
fromModel I plus work-related factors. The finalModel III (or fully
adjusted model) included all covariates from Model I and Model II
plus health-related factors. A p < 0.05 was considered significant in
all the analyses. All analyses were performed using SPSS version 28.

4 Results

Of the participants in this study who were working
(N = 2724) 9.1 % reported that they did not get support

from their immediate boss, while 90.9% reported that they did
get support at work. A fraction of 21.3 % of the participants
N = 738 in this study reported that they were presently
not working.

Comparisons of those who did not get support vs. those who
got support from their immediate boss at work revealed that
significantly more women (p < 0.001) reported non-support.
Those with support or not did not differ in terms of age,
education, civil status, smoking, or ethnicity. However, those
with non-support at work reported a higher and significant
(p < 0.001) bad health (OR 1.63, 95% CI 1.25–2.13) and
everyday stress (p < 0.001). They also had tendencies of
increased risk for hypertension, high cholesterol, and inferior
sleeping habits being in the non-support group. Significantly
higher HCC (p < 0.001) could also be seen among those who
reported bad health. Being a citizen born outside Sweden
only showed some increase in HCC concentration (see
Table 1).

There was almost a double risk OR 2.27 (95 % CI 1.65–2.85) of
Feeling unsafe at work (39.2% respective 22.9%, p < 0.001) being
in the non-support group at work compared to those with support.
Significant differences were also seen concerning the non-support
group compared with the support group among those which was
forced to change their work (24% vs. 17.6%, p = 0.013, OR 1.47,
95% CI 1.08–2.02), those who reported economic problems (10.5%
vs. 6.5%, p = 0.02, OR 1.69 (95% CI 1.10–2.61). Non-support and
help from colleagues was the strongest indicator for non-support
from the immediate boss, 23.8% vs. 1.7%, p < 0.001 (OR 17.60,
95% CI 11.55–26.83). Even if the participants had to work fast
often a difference was seen 48.6 % vs. 36.4%, p < 0.001 (OR
1.65, 95% CI 1.27–2.15). Feeling dejected/sad and always stressed
also showed significant differences between the two groups p <

0.001 (OR 2.25 95% CI 1.66–3.05) and p < 0.001 (OR: 2.22, 95%
CI 1.68–2.95).

HCC was also raised among those unsupported
at work, always stressed, and rarely received colleague
support and help. Being on long-term sick leave
was also associated with a small rise in HCC (see
Table 2).

In a set of regressionmodels (see Table 3), demographic, health,
and working factors were analyzed as co-variants, with support
at work from the immediate bosses as the dependent factor. The
variables unsafety at work, HCC, work pace, feeling dejected/sad,
sex, and colleague support were independently and significantly
associated with non-support from the immediate boss at work.

Different clinical and other measures were analyzed for some
defined occupational areas, as shown in Supplementary Table S1.
The group “workers” showed higher HCC values and
more frequently had hypertension and high cholesterol. A
higher percentage of the workers did not get any support
from the immediate boss. Individuals in service jobs,
police/firefighters/bosses, and the military revealed a higher
median HCC than the general median in this study population.
Among those who were “academics”, support from the immediate
boss was higher than in the general population. Often emotionally
affected at work was more frequently seen among health care
workers, teachers, and those working in children’s care, but even
among bosses (see Supplementary Table S1).
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TABLE 1 Association and odds ratio between non-support and support from the immediate boss at work concerning socio-demographic and health

factors (N = 3 462).

Variables Non-support from the
immediate boss (N = 247),

HCC = 24.23 (42.79) a

Support from the
immediate boss (N= 2477),

HCC=23.79 (34.88) a

OR (95% CI),
p-value

HCC median
(IQR)a

% n % n

Sex 0.64 (0.50–0.84) <0.001

Female (N= 2,180) 53.0 131 63.7 1,578 21.23 (29.32)

Male (N= 1,282) 47.0 116 36.3 899 27.95 (44.97)

Age-groups Na/0.96

50–54 years (N= 1222) 38.1 94 38.1 944 22.94 (31.95)

55–59 years (N= 1093) 32.8 81 33.5 831 23.80 (35.58)

60–65 years (N= 1147) 29.1 72 28.3 702 24.56 (38.15)

Education Na/0.37

Low (N= 287) 9.3 23 6.9 171 22.91 (31.21)

Medium (N= 1,603) 44.9 111 46.6 1,154 24.02 (35.43)

High (N= 1,485) 45.7 113 46.4 1,149 23.58 (35.08)

Civil status 1.01 (0.73–1.39) 0.96

Single (N= 716) 20.6 51 20.5 506 23.37(34.00)

Married/cohabited
(N= 2,654)

79.4 196 79.5 1,962 23.85 (35.18)

Ethnicity Na/0.61

Swedish (N= 3,258) 93.9 232 94.4 2,339 23.47 (34.57)

Nordic (N= 46) 0.8 2 1.3 32 25.28 (54.85)

European (N= 87) 3.6 9 2.4 60 27.11 (32.10)

Outside Europe
(N= 71)

1.6 4 1.9 46 29.83 (44.38)

Smoking 0.98 (0.75–1.29) 0.90

Yes, now or earlier
(N= 1,393)

39.8 97 40.1 978 23.71(33.57)

No (N= 1,933) 60.2 147 59.9 1,458 23.77 (35.67)

Hypertension 1.28 (0.93–1.76) 0.13

Yes (N= 656) 22.1 54 18.2 448 25.45 (42.97)

No (N= 2,699) 77.9 190 81.8 2,017 23.50 (34.02)

High cholesterol 1.13 (0.72–1.78) 0.58

Yes (N= 314) 9.4 23 8.4 207 27.86 (53.09)

No (N= 3,041) 90.6 221 91.6 2,258 23.50 (33.70)

Sleeping habits 1.19 (0.82–1.74) 0.36

Bad (N= 478) 14.2 35 12.2 301 22.23 (34.37)

Good (N= 1,627) 85.8 212 87.8 2,173 24.00 (34.93)

Self-reported health 1.63 (1.25–2.13) <0.001

Bad (N= 1,747) 59.9 148 47.8 1,184 24.21 (36.91)

Good (N= 1,627) 40.1 99 52.2 1,292 23.42 (33.60)

Hair cortisol concentration HCC expressed as a median in the total population is 23.65a as an indicator of stress.
The bold mark in the table (a) indicates the HCC median above the general median, IQR measure dispersion, between the 25th percentile and 75th among HCC value in each variable.
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TABLE 2 Associations between relevant psychosocial work-related factors concerning support at work from immediate boss.

Variables Non-support from the
immediate boss (N = 247),

HCC= 24.23 (42.79)a

Support from the
immediate boss

(N = 2,477), HCC = 23.79
(34.88)a

OR (95% CI),
p-value

HCC median
(IQR)a

% n % n

Occupation na/0.69

Full-time work
(N= 2,421)

83.3 204 84.2 2,069 23.99 (34.91)

Part-time work
(N= 463)

16.7 41 15.6 382 21.35 (36.07)

Long-term sick leave
(N= 51)

0.0 0 0.2 5 25.35 (110.26)

Feeling unsafety at

work

2.27 (1.65–2.85)
<0.001

Yes, now or earlier
(N= 807)

39.2 96 22.9 564 23.50 (34.53)

No (N= 2,480) 60.8 149 77.1 1,900 23.86 (36.11)

Forced to change work 1.47 (1.08–2.02)
0.013

Yes, now or earlier
(N= 632)

24.0 59 17.6 435 23.39 (33.65)

No (N= 2,676) 76.0 187 82.4 2,037 23.98 (35.46)

Economic problems 1.69 (1.10–2.61)
0.02

Yes, now or earlier
(N= 632)

10.5 26 6.5 161 23.33 (28.29)

No (N= 2,676) 89.5 221 93.5 2,310 23.83 (35.33)

Support and help from

colleagues

17.60 (11.55–26.83)
<0.001

Almost never (N= 109) 23.8 58 1.7 43 27.00 (43.70)

Often (N= 2,722) 76.2 186 98.3 2,427 23.62 (35.05)

Do you have to work

fast?

1.65 (1.27–2.15)
<0.001

Often (N= 1,094) 48.6 120 36.4 901 23.69 (37.85)

Almost never
(N= 1,803)

51.4 127 63.6 1,576 23.77 (33.52)

Are you emotionally

affected by your work?

1.37 (1.00–1.91)
0.07

Often (N= 438) 19.1 47 14.8 364 23.78 (37.21)

Almost never
(N= 2,444)

80.9 199 85.2 2,103 23.91 (35.07)

Feeling dejected/sad 2.25 (1.66–3.05)
<0.001

Often, now or earlier
(N= 567)

27.2 67 14.2 352 23.50 (28.82)

No (N= 2,796) 72.8 179 85.8 2,119 23.86 (35.99)

Everyday stress 2.22 (1.68–2.95)
<0.001

Always (N= 693) 34.1 84 18.9 467 24.05 (33.81)

Seldom or never
(N= 2,658)

65.9 162 81.1 2,003 23.69 (35.17)

Hair cortisol concentration expressed as the median in the total population is 23.65a as an indicator of stress.
The bold mark in table (a) is the HCC median above the general median, IQR measure dispersion, between the 25th percentile and 75th among HCC value in each variable.
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TABLE 3 Three regression models include demographic, health, and working factors as co-variants with support at work from the immediate bosses, as

the dependent variable for the whole study population (N = 3 462).

Variables Model 1 Model 2 Model 3

B t p-value B t p-value B t p-value

Constant – 4.39 <0.001 – 2.50 0.01 – 1.94 0.05

Unsafety at work 0.095 4.86 <0.001 0.086 4.19 <0.001 0.079 3.81 <0.001

HCC 0.042 2.21 0.03 0.048 2.65 0.008 0.048 2.62 0.009

Everyday stress 0.097 4.96 <0.001 0.066 3.41 <0.001 0.033 1.58 0.11

Sex −0.070 −3.64 <0.001 −0.047 −2.47 0.02 - 0.047 −0.24 0.02

Age-groups 0.005 0.26 0.79 0.010 0.57 0.58 0.013 0.69 0.50

Education −0.014 −0.73 0.47 −0.001 0.75 0.94 0.002 0.08 0.94

Civil status −0.010 −0.54 0.59 −0.005 −0.30 0.75 −0.003 −0.44 0.66

Occupation – – 0.006 0.32 0.78 0.003 0.17 0.86

Emotionally affected at
work

– – 0.003 0.17 0.86 −0.003 −0.17 0.87

Work pace – – 0,.037 1.96 0.05 0.042 2.23 0.03

Support from
colleagues

– – 0.320 17.4 <0.001 0.324 17.4 <0.001

Economic problems – – −0.008 −0.40 0.69 −0.015 −0.76 0.45

Forced to change work −0.009 −0.50 0.65 −0.004 −0.20 0.84

Good/bad health – – - - 0.028 1.42 0.15

Good/bad sleeping
habits

– – - - −0.001 −0.04 0.96

Dejected/sad – – - - 0.066 3.25 <0.001

Smoking −0.016 −0.81 0.42

Hypertension 0.023 1.19 0.24

High Cholesterol −0.005 −0.28 0.78

Regression model 1: p < 0.001, df: 7, F= 10.81.
Regression model 2: p < 0.001, df: 13, F= 30.68.
Regression model 3: p < 0.001, df: 19, F= 21.93.

5 Discussion

Social support is regarded as an important factor for
health and one of the main dimensions of the classical
Demand–control–support model within the field of occupational
health (10). The main results of this study reveal that social support
from the immediate boss and colleagues at work seems to be an
important factor for a healthy workplace. Non-support at work
from the immediate bosses, supervisors, or managers was in the
final multivariate analysis associated with feeling unsafe at work
(p < 0.001), higher long-term cortisol levels (p < 0.009), lack of
support from colleagues (p < 0.001) also feelings of dejected/sad
(p < 0.001) and high work pace (p = 0.03), this was more
predominant among women (p= 0.02). All these factors are related
to the internal working environment and the individual.

The results also point to the role of leadership in organizations.
Some previous studies have shown a relationship between
managers’ leadership behaviors and job satisfaction and the
performance of employees (21). Leaders with a positive and
supportive attitude might motivate employees with a shared vision

and activate their inner skills and identities. On the other hand,
it has also been seen that abusive leader behavior has negative
health consequences for employees. Disinterest or even aggression
from immediate bosses, supervisors, or managers could drain
employee energies and weaken their psychological resourcefulness,
which might result in work withdrawal (22). Accordingly, abusive
leadership also affects employees’ engagement, ultimately affecting
their proactive behavior at work (23, 24). It also puts extra stress on
employees, leading to psychological distress and adversely affecting
the workplace environment.

The factor of support from colleagues was in this study also
significantly associated with non-support from immediate bosses.
This illustrates that these two factors are intertwined in many
aspects and reflect a positive work environment where social
support as a culture is present in the whole organization.

A perception within the Demand–Control–Support model is
that social support could act as a buffer against the negative effects
of a high job demand on health. Several studies have evaluated
this hypothesis to predict worker health, even though it has given
some inconclusive results (25). Nevertheless, social support at work
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seems to be mediated by social support from supervisors and
coworkers in different studies of the association of job control with
job strain (25).

In this study, the stress indicator HCC was significantly
associated with the factor support at work. However, in a previous
large Swedish study it was found that the demand control
model was not associated with saliva cortisol concentrations (26).
However, that study focused on measuring spot-time saliva cortisol
levels. In contrast, in the present study, we measured long-term
stress exposure through cortisol levels in hair, reflecting the mean
cortisol levels for months.

6 Strengths and limitations

A major strength of this study is the sample size of middle-
aged people and that the participants were randomly selected
from the general population. Although the initial purpose of the
SCAPIS study was directed toward cardiovascular risk factors, it
also included some factors reflecting occupational life. This means
that we only have a limited set of relevant factors for measuring
psychosocial factors in working life, which gives the analysis some
limitations. However, the variables included are well-established
and validated.

A general limitation in studies measuring hair cortisol is that
individuals with insufficient hair length cannot be included. If
insufficient hair length is related to chronic stress, this might be a
confounder and impact the results. However, there is no evidence
that this might be a confounder in this studied population. A
previous analysis of the non-attendees (men without hair samples
vs. men with hair samples) in this SCAPIS cohort revealed that
they neither differ from the participants concerning socioeconomic
background or cardiovascular risk factors (4).” No evidence is
at hand that issues and problems in the psychosocial working
environment might affect the risk for hair loss.

Ethnicity might be a relevant factor, but in this studied
Swedish sample there were relatively few non-Swedish attendees
only around 5%. This is mainly explained by the fact that the
sample covers older adults in the ages between 50 and 65 years.
The Swedish context in this study provides valuable data, but the
generalizability of results across contexts in other regions might
be limitative. Workplace dynamics may differ significantly in other
countries and regions.

7 Conclusions

Lack of social support from immediate bosses and colleagues
is associated with an increased risk of feeling unsafe at work and
higher long-term stress, as measured by cortisol in hair. There are
also physical effects such as tendencies to higher blood pressure and
cholesterol levels, perceived bad health, feelings of dejected/sad,
and sleeping problems.

The prevention of psychosocial stressors in the workplace
should emphasize improving a culture where social support is
a focus between colleagues, staff, and employees for a good
work environment. Promoting awareness of the link between
social support at work and health is an important component of

workplace health promotion. Social support at work could serve as
a salutogenic factor in the workplace.
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