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WORK-RELATED PSYCHOSOCIAL STRESS AS A RISK FACTOR
FOR ASTHMA, ALLERGY, AND RESPIRATORY INFECTIONS
IN THE SWEDISH WORKFORCE" 2

ROMA RUNESON-BROBERG anp DAN NORBACK

Uppsala University Hospital, Uppsala, Sweden

Summary.—This study examined the association between work-related psycho-
social stress and asthma, atopy, and respiratory infections. 532 randomly selected
occupationally active people (272 men, 260 women; M age=41 yr., SD=13) in Swe-
den participated. Information on history of asthma, atopy, and respiratory infections
was collected by a postal self-report questionnaire. Work stress was assessed based
on the demands-control-support model. Current asthma and respiratory infections
were associated with work-related psychosocial stress. When stratified for sex,
these associations were only found in men. Associations between low control, low
support, and current asthma were found among young participants (<40 years),
whereas among older participants (>40 years) low supervisor support was associ-
ated with frequent respiratory infections.

Asthma and atopy are common diseases. Although asthma is a global
problem, it is still predominantly a Western disease (Anandan, Nurmatov,
van Schayck, & Sheikh, 2010). Asthma is a severe disease characterized by
chronic inflammation in the lower airways (bronchioles and smooth mus-
cles), with sudden occurrences of airway obstruction. Atopy is character-
ized by an increased production of IgE antibodies to common allergens,
e.g., pollen, house dust mites, and furry pet allergens, and the allergic re-
action can cause various symptoms such as asthma. Respiratory infections
may worsen the symptoms of asthma (Guilbert & Denlinger, 2010). In chil-
dren, respiratory syncytial virus (RSV) infections may cause atopy and
asthma later in childhood (Peebles, 2004).

The role of stress in the development and exacerbation of asthma is
not well understood, although stress is a related factor in many expla-
nations of the origins of asthma. Maternal stress during pregnancy may
modulate the offspring's immune function towards asthma and atopy,
starting in utero (Wright, 2011). Stress and severe life events in adults oc-
cur in many forms and have a negative effect on the immune system,
which may trigger asthma attacks (Loerbroks, Gadinger, Bosch, Sturmer,
& Amelang, 2010; Douwes, Brooks, & Pearce, 2011; Jackson, Sykes, Mallia,
& Johnston, 2011; Lietzen, Virtanen, Kivimaki, Silanméki, Vahtera, & Ko-
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skenvuo, 2011). Forms of stress associated with asthma include caregiver
stress and maternal depression (Lange, Bunyavanich, Silberg, Canino,
Rosener, & Celedon, 2010), adult depression, anxiety, and cognitive dys-
function (Thoren & Petermann, 2000; Lavoie, Joseph, & Bacon, 2009), af-
fective disorders, somatoform disorders, (Goodwin, Jacobi, & Thefeld,
2003), impulsivity (Axelsson, Emilsson, Brik, Lundgren, Toren, & Létvall,
2009; Runeson, Wahlsteadt, & Norbéck, 2011), and personality types char-
acterized by extreme inhibition, covert aggression, marked dependency
needs and high need for affection (Sharma & Nandkumar, 1980).

A modern approach to understanding the relationship between stress
and respiratory diseases is to consider a range of psychosocial, person-
ality, demographic, and behavioural factors that may contribute to the
susceptibility and severity of respiratory tract infections (Aich, Potter, &
Griebel, 2009). One proposal is that stress-related triggers may activate
mast cells, which would explain the effect of stress in exacerbating asthma
(Theoharides, Enakuaa, Sismanopoulos, Asadi, Papadimas, Angelidou,
etal., 2012). Therefore, psychological stressors could increase the incidence
and severity of respiratory infections (Cohen, Doyle, & Skoner, 1999), and
susceptibility to upper respiratory tract illness (Turner Cobb & Steptoe,
1996; Falagas, Karamanidou, Kastoris, Karlis, & Rafailidis, 2010).

Work can be a source of psychosocial stress. Indeed, studies have dem-
onstrated the effects of work-related stress on many aspects of health, in-
cluding cardiovascular diseases (Karasek & Theorell, 1990), musculo-
skeletal problems (Linton, 1990; Bigos, Battié, Spengler, Fisher, Fordyce,
Hansson, et al., 1991; Bongers, de Winter, Kompier, & Hildebrandt, 1993;
Theorell, 2000; Bongers, Ijmker, van den Heuvel, & Blatter, 2006), inabil-
ity to relax after work (Loerbroks, ef al., 2010), sleep problems (Theorell,
Perski, Akerstedst, Sigala, Ahlberg-Hulten, Svensson, ef al., 1988; Runeson,
Lindgren, & Wahlstedt, 2011), and the common cold (Takkouche, Reguei-
ra, & Gestal-Otero, 2001; Park, Kim, Min, Hwang, Park, & Min, 2011). The
commonly used measurement of work stress is the demands-control-sup-
port model (DCS), in which the combination of high demands, low control,
and low support constitute the psychosocial stress (Johnson, 1986; Karasek,
& Theorell, 1990; Theorell, Nordemar, Michaelsen, & Stockholm Music I
Study Group, 1993). Cortisol is a commonly used biomarker of stress, and
it has been demonstrated that the demand control model (Aldering, Theo-
rell, de la Torre, & Lundberg, 2006) and job strain (Steptoe, Cropley, Griffith,
& Kirschbaum, 2000) are associated with saliva cortisol levels.

Given the lack of research on the relationships between psychosocial
work-related stress and asthma, allergy, and respiratory infections, this
study used the DCS model to explore associations between psychosocial
stress at work and asthma, atopy, and respiratory infections.
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Hypothesis 1. Participants with asthma, atopy, and respiratory in-
fections will present higher stress in the demand-control-sup-
port model.

Hypothesis 2. The associations between asthma, atopy, and respi-
ratory infections and work stress (as measured in the demand-
control-support model) are different for men and women.

Hypothesis 3. The associations between asthma, atopy, and respi-
ratory infections and work stress (as measured in the demand-
control-support model) are different for people in different age
groups.

METHOD

Participants

A random sample of 1,000 participants (women and men ages 20-65
yr.) was drawn from the civil registration register in Sweden. Age, sex, and
postal address were completely random. The participants were grouped
randomly into four subgroups (250 individuals in each group) which, in
different seasons, received by mail a self-administered questionnaire.

Measures

The questionnaire included some personal details such as age, sex,
occupation, tobacco smoking, and body mass index (BMI; calculated by
dividing weight in kilograms by height in meters squared). Other ques-
tions covered the cumulative incidence of asthma (asthma ever), current
asthma (during last 12 mo.), atopy (pollen or pet allergy), and frequent
respiratory infections (often getting a cold or having respiratory infec-
tions). Current asthma was defined as having a wheeze, daytime attacks
of breathlessness, or nighttime attacks of breathlessness (three questions).

For the assessment of work demands, control, and support (DCS; John-
son, 1986; Karasek & Theorell, 1990) the questionnaire included 5 items for
the demands scale, 6 items for the control scale, and 16 items for the work
social support scale. High work demands meant having too much to do in
a short time, over a prolonged period. Low work control meant not having
enough influence over the way the work is performed on a day-to-day ba-
sis. Low work support meant not having sufficient support from co-work-
ers and superiors. Example questions were “Does your job make you work
very hard?”, “Can you decide how your work will be done?”, and “My
supervisor treats me in a condescending manner.” Responses were: 4: Yes,
often; 3:Yes, sometimes; 2:No, seldom; 1:No, almost never. Sum scores of
the DCS ratings were calculated with appropriate recoding, such that high
scores reflected high demands, low control, and low support. The possible
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range of scores in the demands scale was 5-20, with high scores represent-
ing high demands. The scale for control ranged from 6-24, the scale for
skill discretion ranged from 4-16, and the authority over decisions ranged
from 2-8, a high value indicating low control. The scale for social support
ranged from 16-64, the supervisors’ support scale (5 items) ranged from
5-20, and the scale for co-workers’ support (4 items) ranged from 4-16,
high values indicating low support.

The validity of the demands and control part of the questionnaire
had been previously tested (Theorell, et al., 1993). For the demands index,
the validity and internal homogeneity were high: the reliability of the de-
mands index had a Cronbach's o of .84, the control index .83 (Wahlstedt
and Edling, 1994), and the social support index .79 (Wahlstedt and Edling,
1997).

Procedure

The study was approved by the ethical committee of Uppsala Uni-
versity, and the participants gave informed consent. They were not finan-
cially compensated in any way. The questionnaires had an ID number
(no name written), but names and addresses and personal ID codes were
known (everybody has such an ID in Sweden) since the participants were
drawn from a population register.

Analyses

To enable regression coefficients to correspond to an interquartile range
(IQR) increase in each scale, i.e., an increase from the 25% to the 75% percen-
tile, the DCS scales scores were transformed. The scores were not dichot-
omised, but the interquartile range (IQR) transformed scores were used
in the multiple-logistic regression analysis. The transformation into IQR
scores is done by dividing the scales' total scores by a constant, which is the
difference between the 25" and the 75" percentile scores for each scale. The
transformed scores were used in multiple-logistic regression analysis to
study gender differences on demands, control, and support scales among
participants with asthma, atopy, and frequent respiratory infections. In all
models, adjustments were made for sex, age, smoking status, and BMI, as
these factors could be related to DCS traits and the diseases studied. BMI
was used as a continuous variable in the logistic analysis. In all analyses,
two-tailed tests and a 5% level of significance were applied. The odds ra-
tio (OR) with 95% confidence interval (95% CI) was expressed per change
of one unit on the IQR score scale. A y* test (2x2 contingency tables) was
applied to examine group differences. Differences in prevalence of asthma,
atopy, and frequent respiratory infections between the four seasons were
examined by the Kruskal-Wallis Test.
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ResuLts

The response rate was 70% (n=695), of whom 532 were occupational-
ly active (77% of the responders; 81% men and 73% women). Responders
(n=695) were compared with non-responders (n=305), with respect to de-
mographic data. The response rate was 68% for men and 71% for women, a
non-significant difference. The mean age was 41 yr. (SD=13) for responders
and 39 yr. (SD=13) for non-responders, a non-significant difference. There
were no significant seasonal differences in current asthma, atopy, and re-
spiratory infections or demand, control, and social support. The occupa-
tions were: 21.4% production work, 19.2% professional, technical and relat-
ed work, 16.4% health care work, 14.7% administrative/ managerial work,
9.6% sales work, 7.5 service work, 6.0% transport and communication work,
2.8% agricultural and forestry work, 0% mining work, and 2.4 % missing in-
formation. Participants with a history of having asthma were slightly more
common among females (1 =24) than among males (n=14) (Table 1).

TABLE 1

AsTHMA, ATOPY, AND FREQUENT RESPIRATORY INFECTIONS AMONG MALE AND FEMALE
PARTICIPANTS (N =532)

Respiratory Symptom Men Women OR 2-tailed
P y oymp " % n % (95%CI) p?
Asthma ever 14 5.1 24 9.2 1.88 .07
1.94, 3.69
Current asthma 17 6.3 17 6.5 1.06 .86
0.53,2.13
Atopy (allergy to pollen or pet) 44 16.2 49 18.8 1.20 43
0.77,1.88
Frequent respiratory infections 37 13.6 33 12.7 0.94 .80
0.57,1.55

“Differences between males and females, calculated by x* (2 x2 contingency tables).

In the study population the minimum and maximum mean scores
were: for the demand scale 6-20, the control scale 9-24, the social support
scale 16-58, the supervisors’ support scale 5-19, and the co-workers’ sup-
port scale 4-15. The scales' reliability was tested, and the demands index
had a Cronbach's a of .76, the control index .76, the skill discretions index
.69, the authority over decisions index .77, the social support index .80,
the supervisors’ support index .70, and the co-workers” support index .73.

Hypothesis 1 was supported; there were associations between low so-
cial support and current asthma. Frequent respiratory infections were as-
sociated with low control and low support, especially low skill discretion,
low authority over decisions, and low supervisor support (Table 2).
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TABLE 2

ASSOCIATIONS BETWEEN ASTHMA, ALLERGY, AND FREQUENT RESPIRATORY INFECTIONS AND THE
DeMaNDS, CONTROL, AND SUPPORT (DCS) SCALES IN A SAMPLE OF OCCUPATIONALLY ACTIVE SWEDISH

IQR Asthma  Current Atopy Frequent

DCS Scale Jan8¢. EverOR AsthmaOR ~OR  Seopiratory
Percentile (95%CD)  (95%CD) (95%CD) OR (95%CI)
High demands 10-15 116 1.34 0.93 1.07
0.65;2.08 0.72;,2.48 0.62;1.40 0.73;1.56
Low control 9-13 1.25 1.32 0.99 1.50F
0.85;1.84 0.89;1.94 0.75;1.31 1.12;2.00
Low skill discretion 69 1.36 1.39 0.93 1.49*
0.88,2.10 0.89;2.17 0.68,1.29 1.07;2.09
Low authority over decisions 2-5 1.17 1.33 1.10 1.72%
0.63;2.15 0.72;244 0.72;1.69  1.11;2.69
Low support 39-47 1.38 1.65* 1.09 1.45%
0.89;213 1.06;258 0.79;1.51  1.04;2.03
Low supervisor support 10-13 0.99 1.48 1.04 1.49%
0.63;1.54 0.97;225 0.76;1.42 1.09;2.03
Low co-workers support 7-10 1.29 1.37 1.01 1.42

0.74;2.25 0.78;2.39 0.67,1.53  0.94;2.13

Note.—Logistic regression analysis, adjusted odds ratios (OR) are for IQR increase in each
scale with 95% confidence interval adjusted for sex, age, current smoking, and BMI in the
model. *p<.05. tp<.01.

Sex Differences, Psychosocial Factors, and Respiratory Illnesses

Hypothesis 2 was supported; associations between the demands, con-
trol, and support scales and current asthma and respiratory infections were
only found for men: the odds ratios for males having current asthma were
higher for those with low social support (OR 2.55) and low managerial
support (OR 1.86). In addition, men had higher odds ratios for having fre-
quent respiratory infections when they had low work control, low work
skill discretion, low authority over decisions, low support, and low super-
visor support. For women, there was a tendency for higher odds ratios for
frequent respiratory infections when co-worker support was low (Table 3).

Age Differences, Psychosocial Factors, and Respiratory Illnesses

Hypothesis 3 was supported; association between current asthma and
low social support were only found among younger (19-39) participants: fre-
quent respiratory infections were associated with low control, low skill dis-
cretion, low authority over decisions, and low social support among young-
er participants. In contrast, low supervisor support was associated with
frequent respiratory infections among older (40-65) participants (Table 4).
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TABLE 3
(GENDER-STRATIFIED ASSOCIATIONS BETWEEN CURRENT ASTHMA AND FREQUENT RESPIRATORY
INFECTIONS AND THE DEMANDS, CONTROL, AND SUPPORT (DCS) SCALES
IN A SAMPLE OF OCCUPATIONALLY ACTIVE SWEDISH

Frequent Respiratory

Current Asthma -
Infections
DCS Scale I%Iériz::i{gh Men Women Men Women
(n=272) (n=260) (n=272) (n=260)
OR (95%CI) OR (95%CI)  OR (95%CI)  OR (95%CI)

High demands ~ High, 10-15 1.77 1.24 1.66 222
0.63; 4.98 0.56; 2.75 0.83; 3.30 0.66; 2.30

Low control Low, 9-13 1.44 1.45 1.77+ 1.30
0.81;2.56 0.82;2.56 1.16; 2.68 0.84; 2.01

Low skill Low, 6-9 1.43 1.64 1.71* 1.30
discretion 074,279  0.85;3.16 1.07;2.73 0.78;2.15

Low authority Low, 2-5 1.66 1.33 2.21% 1.41
over decisions 070;3.95  0.72;1.07 1.15; 4.19 0.73;2.34

Low support Low, 39-47 2.55+ 1.19 1.57 1.42
1.28; 5.05 0.63;2.22 0.96; 2.57 0.89;2.25

Low supervisor  Low, 10-13 1.86* 1.19 1.66* 1.05
social support 1.05; 3.27 0.73; 1.08 1.09; 2.54 0.93;1.18

Low co-worker  Low, 7-10 191 0.96 1.27 1.77
social support 0.91; 4.05 0.39;2.35 0.72;2.22 0.95; 3.31

Note—Logistic regression analysis, adjusted odds ratios (OR) are for IQR increase in each
scale with 95% confidence interval adjusted for age, current smoking, and BMI in the model.
*p<.05. fp<.01.

DiscussioN

In a sample of the occupationally active general population of Swe-
den, poor perceived psychosocial work environment, as measured by the
demands-control-support model, was associated with both asthma and
respiratory infections, but mainly among men and younger participants.

Low social support at work and low supervisor support were the
strongest psychosocial factors for an increased risk of current asthma. This
is important, as currently there is a lack of information on the associa-
tions between psychosocial work stress, measured by the demands-con-
trol-support model, and asthma. In Germany, for instance, 80% of general
practitioners consider stress has an important role in the etiology of asth-
ma, but only 11% refer their patients for psychological help (Reed, Adolf,
Werwick, & Herrmann, 2010).

Frequent respiratory infections were more common among partici-
pants who perceived themselves to have poor psychosocial work situa-
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TABLE 4
AGE-STRATIFIED ASSOCIATIONS BETWEEN CURRENT ASTHMA, AND FREQUENT RESPIRATORY
INFECTIONS AND THE DEMANDS, CONTROL, AND SUPPORT SCALES IN A SAMPLE OF OCCUPATIONALLY
ACTIVE SWEDISH

Frequent Respiratory

IOR Current Asthma Infections
DCS Scale 2575t Low Age High Age Low Age High Age
Percentile (19-39) (40-65) (19-39) (40-65)
OR (95%CI)  OR (95%CI) OR(95%CI)  OR (95%CI)

High demands  High 10-15 1.62 1.05 1.30 1.36
0.71,3.68 0.40; 2.72 0.74; 2.30 0.66; 2.81

Low control Low 9-13 1.32 147 1.61* 1.39
0.79,2.22 0.80; 2.70 1.12;2.31 0.85; 2.27

Low skill Low 6-9 1.41 1.57 1.61* 1.34
discretion 0.77, 2.56 0.78;3.15 106,244  0.76;2.36

Low authority =~ Low 2-5 1.32 1.45 1.96* 1.59
over decisions 0.58, 3.04 0.59; 3.56 112,344 078,323

Low support Low 39-47 1.88* 1.41 1.58* 1.33
1.03, 3.45 0.72; 2.79 1.03; 2.43 0.78; 2.29

Low supervisor Low 10-13 1.68 1.27 1.40 1.81*
social support 0.98, 2.89 0.62; 2.60 0.96; 2.05 1.05; 3.10

Low co-worker Low 7-10 1.53 1.24 1.36 1.52
social support 0.72,3.26 0.53; 2.89 0.81;2.30 0.80; 2.89

Note—Logistic regression analysis, adjusted odds ratios (OR) are for IQR increase in each
scale with 95% confidence interval adjusted for gender, current smoking, and BMI in the mod-
el. *p<.05.

tions characterized by low control and low supervisor support. This find-
ing is in accordance with previous findings of higher psychological stress
being related to more respiratory illness (Cohen, Tyrrell, & Smith, 1991;
Cohen, et al., 1999). In another study, high social support was associated
with a reduced incidence of infections, but only under low stress and not
under high stress (Turner Cobb & Steptoe, 1996). Respiratory infections
are considered the most common triggers of exacerbating acute asthma;
however, as these exacerbations have a poor response to current asthma
therapies, new approaches to therapy are needed (Emuzyte, Firantiene,
Petraityte, & Sasnauskas, 2009). Therefore, factors that strengthen the im-
mune system, such as a positive psychosocial work environment, should
play an important preventive and protective role for individuals with
asthma.

The observed gender difference, with higher prevalence of asthma in
women, was in accordance with another study with higher prevalence of
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asthma among women (9.2%) than among men (5.2%) (Chittleborough,
Taylor, Dal Grande, Gill, Grant, Adams, et al., 2010). The prevalence of
current asthma and upper air respiratory infections was the same for both
sexes. However, only men showed associations between psychosocial
work stress and current asthma and upper respiratory tract infections; in
particular, perceived low social support affected men more than women.
A longitudinal study from Korea (Park, ef al., 2011) found similar results:
men experiencing insufficient work control and inadequate social support
were more likely to report common colds. This raises the possibility of dif-
ferences in the response to psychosocial stress particularly in men, which
may affect respiratory illness. Among primates, social stress is not associ-
ated with respiratory infections, but those with low social status are more
susceptible to upper respiratory infections (Cohen, Line, Manuck, Rabin,
Heise, & Kaplan, 1997).

There were age differences associated with the demands-control-sup-
port model, especially between low support and current asthma, and be-
tween low control and low support and respiratory infection in younger
participants (<40 years). In contrast, low supervisor support was associ-
ated with more frequent respiratory infections among older participants
(>40 years). There are only a few studies investigating age differences
in association with respiratory infections and the demands-control mod-
el. However, one study found no association between demand / control
and flu-like symptoms in either younger or older participants (Moen, Wi-
eslander, Bakke, & Norbéack, 2012), although this study was limited to
university staff. Even though the current results may be more general,
as a sample of the general population of Sweden was studied, the reason
for the age differences is unclear. Younger participants may suffer more
if they have low control, as they are going through a development period
at work and need more freedom to act and more margin for creativity. On
the contrary, older participants may suffer from low supervisor support,
as they have a greater need to be recognized by their superiors.

The strength of this study was the population-based design that in-
cluded randomly chosen participants from the general Swedish popula-
tion. The response rate was high and there were no differences in age and
sex between participants and non-participants. It is one of a few on this
topic and to our knowledge is the only one using the demand-control-sup-
port model to investigate associations between psychosocial work-related
stress and asthma, atopy, and respiratory infections.

Limitations and Conclusions

The study has limitations. The cross-sectional design meant no conclu-
sions about causal relationships could be made. Moreover, when collection
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of data on both dependent and independent variables uses the same ques-
tionnaire, there is a potential risk for response bias. A general response bias
would be expected to affect all types of associations in the same way. How-
ever, there were significant associations only for specific psychosocial fac-
tors and specific health variables. Additionally, there was no clinical testing
of asthma, atopy, or respiratory infections, only self-report. One Swedish
study in adult males showed that questionnaire data on pollen allergy had
52% sensitivity and 90% specificity when using a positive allergy skin-
prick test to birch, timothy, or mugwort as a gold standard (Wieslander,
Norbick, Janson, & Edling, 1997). A Dutch study in females showed that
questionnaire data on atopy had 55% sensitivity and 89% specificity when
using at least one positive specific IgE to common allergens as the gold
standard (Lakwijk, Van Strien, Doekes, Brunekreef, & Gerritsen, 1998). A
Danish validation study in the general adult population showed that ques-
tionnaire data on pollen allergy had 28% sensitivity and 98% specificity
when using specific IgE to birch, grass, or mugwort as the gold standard.
Questionnaire data on furry pet allergy had 32% sensitivity and 97% speci-
ficity when using specific IgE to cat or dog as the gold standard (Linneberg,
Nielsen, Madsen, Frolund, Dirksen, & Jorgensen, 2001). Self-reported asth-
ma has high specificity when validating against either clinical diagnosis of
asthma or bronchial challenge tests: Toren, Brisman, and Jarvholm (1993)
reported that specificity was 94% (range 78-100%). Thus, a majority of
those reporting atopy or asthma in this study probably have these diseases
(high specificity), but some underreporting of symptoms could be expect-
ed (lower sensitivity). There are a few recent validation studies available
about self-reported respiratory infections (Barrett, Brown, Mundt, Thomas,
Barlow, Highstrom, et al., 2009; Aabenhus, Thorsen, Siersma, & Brodersen,
2013). However, the questions on respiratory infections were created be-
fore these validation studies and are not comparable.

The instrument for assessing psychosocial work condition, the de-
mands-control-support model, is reliable and useful in assessing psycho-
social factors at work (Johnson, 1986; Theorell, et al., 1988; Wahlstedt, et al.,
1994), which supported the use of the model in the present study. The re-
liability of the questionnaire covering psychosocial factors has previously
been tested (Theorell, et al., 1993; Wahlstedt & Edling, 1997), and has high
internal consistency reliability, also found in the current sample. The ef-
fect size was expressed as an odd ratio (OR) with 95%CI. Since the OR
depends on the scaling of the psychosocial variables, it is not possible to
compare the effect size in this study with other studies.

In conclusion, poor psychosocial work situations, especially low social
support, appear associated with current asthma and respiratory infections,
with certain groups, such as young participants and men, being more vulner-
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able. A good psychosocial work environment is important for quality of life
and protection against asthmatic symptoms and respiratory illness. This new
knowledge on the associations of work-related psychosocial stress and respi-
ratory illnesses should motivate further investigations of the associations and
study if the reduction of psychosocial stress at work would serve as a possible
new therapeutic approach for improving respiratory health.

REFERENCES

AABENHUS, R., THORSEN, H., SiERsMA, V., & BRODERSEN, J. (2013) The development and
validation of a multidimensional sum-scaling questionnaire to measure patient-
reported outcomes in acute respiratory tract infections in primary care: the Acute
Respiratory Tract Infection Questionnaire. Value in Health, 16, 987-992.

AicH, P, PoTTER, A. A., & GrieseL, P. J. (2009) Modern approaches to understanding
stress and disease susceptibility: a review with special emphasis on respiratory
disease. International Journal of General Medicine, 2, 19-32.

ALDERLING, M., THEORELL, T., DE LA TORRE, B., & LUNDBERG, L. (2006) The demand con-
trol model and circadian saliva cortisol variations in a Swedish population-based
sample (The PART study). BMC Public Health, 6, 288.

ANANDAN, C., NurmaTtov, U., vaN ScHavck, O. C. P, & SHEIKH, A. (2010) Is the prevalence
of asthma declining? Systematic review of epidemiological studies. Allergy, 65,
152-167.

AXELSSON, M., EMILssON, M., Brk, E., LUNDGREN, J., ToreN, K., & LoTvALL, J. (2009) Person-
ality, adherence, asthma control, and health quality of life in young adult asthmat-
ics. Respiratory Medicine, 103, 1033-1040.

BARRETT, B., BROWN, R. L., MunDT, M. P,, THOMAS, G. R., BARLOW, S. K., HiGHSTROM, A. D.,
& BAHRAINNIAN, M. (2009) Validation of a short form Wisconsin Upper Respiratory
Symptoms Survey (WURSS-21). Health and Quality of Life Outcomes, 7, 1-20.

Bicos, S. J., Bartig, M. C., SPENGLER, D. M., FisHer, L. D., Fornycg, W. E., Hansson, T. H.,
NACHEMSON, A. L., & WortLEY, M. D. (1991) A prospective study of work percep-
tions and psychosocial factors affecting the report of back injury. Spine, 16, 1-6.

BoNGers, P. M., DE WINTER, C. R., KomPIER, M. A. ]., & HiLDEBRANDT, V. H. (1993) Psycho-
social factors at work and musculoskeletal disease. Scandinavian Journal of Work,
Environment & Health, 19, 297-312.

BoNGERs, P. M., IIMKER, S., VAN DEN HEUVEL, S., & BLATTER, B. M. (2006) Epidemiology of
work related neck and upper limb problems: psychosocial and personal risk fac-
tors (Part I) and effective interventions from a bio-behavioural perspective (Part
1I). Journal of Occupational Rehabilitation, 16, 279-302.

CHitTLEBOROUGH, C. R., TavLor, A. W., DAL GraNDE, E., Giir, T. K., Granr, J. F,, Apawms, R.
J., WiLson, D. H., RurriN, R. E., & NortH WEsT ADELAIDE HEALTH STUDY TEAM. (2010)
Gender differences in asthma prevalence: variations with socioeconomic disad-
ventage. Respirology, 15, 107-114.

CoHEN, S., DoYLE, W. J., & SKONER, D. P. (1999) Psychological stress, cytokine production,
and severity of upper respiratory illness. Psychosomatic Medicine, 61, 175-180.
CoHeN, S., LINg, S., MaNuck, S. B, RaBN, B. S., Hesg, E. R., & Karran, J. Y. R. (1997)
Chronic social stress, social status, and susceptibility to upper respiratory infec-

tions in nonhuman primates. Psychosomatic Medicine, 59, 213-221.

CoHeN, S., TYRrELL, D. A.J., & SmrtH, A. P. (1991) Psychological stress and susceptibility

to the common cold. The New England Journal of Medicine, 325(9), 606-612.



388 R. RUNESON-BROBERG & D. NORBACK

Douwes, J., Brooks, C., & Pearcg, N. (2011) Asthma nervosa: old concept, new insights.
European Respiratory Journal, 37, 986-990.

EmuzyTE, R., FIRANTIENE, R., PETRAITYTE, R., & Sasnauskas, K. (2009) Human rhinoviruses,
allergy, and asthma: a clinical approach. Medicina (Kaunas), 45, 839-847.

Faracas, M. E., Karamaniou, C., Kastoris, A. C., Karuis, G., & RaraiLipis, P. 1. (2010)
Psychosocial factors and susceptibility to or outcome of acute respiratory tract
infections. International Journal of Tuberculosis and Lung Disease, 14, 141-148.

GoopwiN, R. D., Jacos, F., & TuereLp, W. (2003) Mental disorders and asthma in the com-
munity. Archives of General Psychiatry, 60, 1125-1130.

Guisert, T. W., & DENLINGER, L. (2010) Role of infection in the development and exacer-
bation of asthma. Expert Review of Respiratory Medicine, 4, 71-83.

JACKSON, D. J., SYkEs, A., MaLLIA, P, & JornnstoN, S. L. (2011) Asthma exacerbations: ori-
gin, effect, and prevention. The Journal of Allergy and Clinical Immunology, 128,
1165-1174.

Jonnson, J. V. (1986) The impact of workplace social support, job demands and work
control upon cardiovascular disease in Sweden. Ph.D. dissertation, John Hopkins
Univer. Report no. 1-86. Stockholm, Sweden: Distributed by Department of Psy-
chology, Univer. of Stockholm.

Karasex, R. A., & THEORELL, T. (1990) Healthy work. New York: Basic Books.

Laxkwrk, N., VaN StrieN, T. T., DoEkEs, G., BRUNEKREEF, B., & GERRITSEN, J. (1998) Valida-
tion of a screening questionnaire for atopy with serum IgE tests in a population of
pregnant Dutch women. Clinical and Experimental Allergy, 28, 454-458.

Lancg, N. E., BuNyavaNicH, S., SILBERG, . L., CaniNO, G., ROSENER, B. A., & CELEDON, J. C.
(2010) Parental psychosocial stress and asthma morbidity in Puerto Rican twins.
The Journal of Allergy and Clinical Immunology, 127, 734-740.

Lavorg, K. L., JoserH, M., & BacoN, S. L. (2009) Psychological distress and occupational
asthma. Current Opinion in Allergy and Clinical Immunology, 9, 103-109.

LieTzeN, R., VIRTANEN, P., KiviMaki, M., SILANMAKI, L., VAHTERA, J., & Koskenvuo, M. (2011)
Stressful life events and the onset of asthma. European Respiratory Journal, 37, 1360-
1365.

LINNEBERG, A., NIELSEN, N. H., MADSEN, F., FROLUND, L., DIRKSEN, A., & JORGENSEN, T. (2001)
Factors related to allergic sensitization to aeroallergens in a cross-sectional study
in adults: the Copenhagen allergy study. Clinical and Experimental Allergy, 31,
1409-1417.

LINTON, S. J. (1990) Risk factors for neck and back pain in a working population in Swe-
den. Work & Stress, 4, 41-49.

LOERBROKS, A., GADINGER, M. C., BoscH, J. A., STURMER, T., & AMELANG, M. (2010) Work-
related stress, inability to relax after work and risk of adult asthma: a population-
based cohort study. Allergy, 65, 1298-1305.

Mok, B. E., WIESLANDER, G., BAKKE, J. V., & NorsAck, D. (2013) Subjective health com-
plaints and psychosocial work environment among university personnel. Occupa-
tional Medicine, 63, 38-44.

Parg, S-G., Kiv, H-C., MIN, J-Y., Hwang, S-H., Park, Y-S., & MIN, K-B. (2011) A prospec-
tive study of work stressors and the common cold. Occupational Medicine, 61, 53-
56.

PeeBLES, R. S. (2004) Viral infections, atopy, and asthma: is there a causal relationship?
The Journal of Allergy and Clinical Immunology, 113, 15-18.



WORK-RELATED PSYCHOSOCIAL STRESS 389

Reep, M. G., Aporr, D., WErwIck, K., & HErRRMANN, M. (2010) Knowledge and attitudes of
GPs in Saxony-Anhalt concerning the psychological aspects of bronchial asthma:
a questionnaire study. BioPsychoSocial Medicine, 4(23), 1-8.

RunEesoN, R., LINDGREN, T., & Wanrstept, K. (2011) Sleep problems and psychosocial
work environment among Swedish commercial pilots. American Journal of Indus-
trial Medicine, 54, 545-551.

RunEesoN, R., WaHLstEADT, K., & NoORrBACK, D. (2011) Pilot study of personality traits
assessed by the Karolinska Scales of Personality (KSP) in asthma, atopy, and rhi-
nitis. Perceptual & Motor Skills, 113, 909-920.

SHARMA, S., & NANDKUMAR, V. K. (1980) Personality structure and adjustment pattern in
bronchial asthma. Acta Psychiatrica Scandinavica, 61, 81-88.

STEPTOE, A., CROPLEY, M., GRIFFITH, J., & KirscHBAUM, C. (2000) Job strain and anger expres-
sion predict early morning elevations in salivary cortisol. Psychosomatic Medicine,
62, 286-292.

TAKKOUCHE, B., REGUEIRA, C., & GESTAL-OTERO, J. J. (2001) A cohort study of stress and the
common cold. Epidemiology, 12, 345-349.

TreoHARIDES, T. C., ENAKUAA, S., SismaNorouLos, N., Asapi, S., Parapmvas, E. C., ANGELI-
Doy, A., & ArysanDpratos, K-D. (2012) Contribution of stress to asthma worsening
through mast cell activation. Annals of Allergy, Asthma & Immunology, 109, 14-19.

TreORELL, T. (2000) Psychosocial factors at work in relation to musculoskeletal condi-
tions: implications for job redesign and rehabilitation. In F. Violante, T. Armstrong,
& A. Kilbom (Eds.), Occupational ergonomtics: work-related musculoskeletal disorders of
the upper limb and back. London, UK: Taylor & Francis. Pp. 29-50.

THEORELL, T., NORDEMAR, R., MicHAELSEN, H., & StockrHoLm Music I Stupy Grour. (1993)
Pain thresholds during standardised psychological stress in relation to perceived
psychosocial work situation. Journal of Psychosomatic Research, 37, 299-305.

THEORELL, T., PERSKI, A., AKERSTEDT, T., Sicara, F., Anieerc-Hurten, G., SVENSSON, J., &
ENErOTH, P. (1988) Changes in job strain in relation to changes in physiological
state. Scandinavian Journal of Work, Environment & Health, 14, 189-196.

THOREN, C. T., & PETERMANN, F. (2000) Reviewing asthma and anxiety. Respiratory Medi-
cine, 94, 409-415.

ToreN, K., BrisMaN, J., & JarveoLm, B. (1993) Asthma and asthma-like symptoms in
adults assessed by questionnaires: a literature review. Chest, 104, 600-608.

TURNER COBB, J. M., & STEPTOE, A. (1996) Psychosocial stress and susceptibility to upper respi-
ratory tract illness in an adult population sample. Psychosomatic Medicine, 58, 404-412.

WaHLsTeDT, K. G. L, & EDLING, C. (1994) Psychosocial factors and psychosomatic com-
plaints among postal workers. European Journal of Public Health, 4, 60-64.

WanLsTEDT, K. G. I, & EpLING, C. (1997) Organizational changes at a postal sorting ter-
minal—their effects upon work satisfaction, psychosomatic complaints and sick
leave. Work & Stress, 11, 279-291.

WIESLANDER, G., NORBACK, D., JaNsON, C., & EpLING, C. (1997) Validation of a self-admin-
istrated questionnaire on asthmatic symptoms and atopy in house painters. Jour-
nal of Occupational Health, 39, 332-338.

WRrIGHT, R. ]. (2011) Epidemiology of stress and asthma: from constricting communities
and fragile families to epigenetics. Immunology and Allergy Clinics of North America,
31, 19-39.

Accepted February 8, 2014.



Copyright of Psychological Reportsisthe property of Ammons Scientific, Ltd. and its content
may not be copied or emailed to multiple sites or posted to alistserv without the copyright
holder's express written permission. However, users may print, download, or email articles for
individual use.



