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Symptoms associated with occupational stress, such as muscular pain and fatigue, are common in the working
population. These types of symptoms have been termed idiopathic; in other words, it is difficult to link these
symptoms to a definite physical cause. To complicate matters further, idiopathic symptoms are often associated with
psychological variables such as anxiety and depression. Despite these difficulties, idiopathic symptoms represent

an important index of occupational health and play an significant role in the decision to seek medical consultation.
However, the origins of these symptoms are not well understood particularly with respect to the influence of
psychological factors.

This project is primarily concerned with the influence of attentional factors on the perception of idiopathic symptoms
associated with occupational stress. Attention is fundamentally goal-driven and selective. We attend to a certain
category of stimuli to reinforce existing beliefs. If a person has negative beliefs about health, they are inclined to actively
monitor bodily signs and symptoms for evidence of illness. A person who is experiencing an uncomfortable or troubling
symptom also tends to direct attention internally to the body, at the expense of attending to events in the external
world. By directing attention internally, the person experiences a higher level of body consciousness or awareness.
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Glossary of Terms

Attention to the body Attention is selective and may be divided between
the self (and body) and the external environment.
Attention to the body describes the selective
allocation of attention to the body at the expense of
attention to the outside world.

Body consciousness Body consciousness describes a trait variable that
describes how individuals demonstrate higher or
lower levels of awareness with respect to bodily
signs and symptoms.

Electrocardiogram (ECG) The electrocardiogram describes the technique of
monitoring the electrical activity of the heart. The
ECG is used to quantify heart rate and heart rate
variability in the current project.

Interoception The process of interoception describes how the
brain receives information about the state of the
body from the autonomic nervous system.

Physiological Sensitivity Sensitivity to bodily events may be assessed by
quantifying bodily activity objectively via
physiological measurement whilst asking
participants to provide a subjective assessment of
the same bodily activity, e.g. asking participants to
subjectively estimate heart rate whilst monitoring
actual heart rate via an ECG trace.

Trait Negative Affectivity This is a personality trait that is associated with the
tendency to experience negative emotions.
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EXECUTIVE SUMMARY

Symptoms associated with occupational stress, such as muscular pain and fatigue, are common in the
working population. These types of symptoms have been termed idiopathic; in other words, it is difficult
to link these symptoms to a definite physical cause. To complicate matters further, idiopathic symptoms
are often associated with psychological variables such as anxiety and depression. Despite these
difficulties, idiopathic symptoms represent an important index of occupational health and play an
significant role in the decision to seek medical consultation. However, the origins of these symptoms are
not well understood particularly with respect to the influence of psychological factors.

This project is primarily concerned with the influence of attentional factors on the perception of
idiopathic symptoms associated with occupational stress. Attention is fundamentally goal-driven and
selective. We attend to a certain category of stimuli to reinforce existing beliefs. If a person has negative
beliefs about health, they are inclined to actively monitor bodily signs and symptoms for evidence of
illness. A person who is experiencing an uncomfortable or troubling symptom also tends to direct
attention internally to the body, at the expense of attending to events in the external world. By directing
attention internally, the person experiences a higher level of body consciousness or awareness.

Attention and awareness of the body influences the perception of symptoms. If a person has negative
health beliefs that elevate body consciousness, they tend to report a higher frequency of symptoms
compared to the general population. Symptoms of occupational stress, being idiopathic and ambiguous
with respect to psychological/physical origins, may be particularly susceptible to this kind of
psychological inflation. Also, the bodily experience of occupational stress tends to increase autonomic
activity at a physiological level. For example, heart rate and blood pressure may be elevated for a
stressed person. The registration of bodily symptoms by the brain is achieved via a neurological process
called interoception. It has been argued that stress tends to intensify the experience of bodily signs and
symptoms via elevated autonomic activity. Therefore, the experience of occupational stress may amplify
symptoms at the physiological as well the psychological level.

To summarise, the experience of occupational stress may inflate symptom perceptions in two ways; (a)
the psychological route by creating a negative bias and amplifying symptoms by directing attention to the
body, and (b) the physiological route whereby awareness of symptoms is magnified and intensified by
elevated autonomic activity.

The role of attention and awareness during the perception of stress-related symptoms was studied via an
experiment and a number of survey exercises. The first was a laboratory study to investigate the
influence of stress on the physiological process of interoception. This process was studied using a
standard protocol known as the heartbeat detection task wherein participants must correctly distinguish
between live (accurate) and delayed (inaccurate) aural feedback of the heart rate. It was predicted that
exposure to stress would increase participants’ accuracy on the heartbeat detection task. It was also
assumed that participants who exhibited higher levels of interoceptive sensitivity on this task would
report a higher frequency of symptoms (because they had a higher level of awareness of bodily activity).
Both hypotheses were not supported by the study; exposure to stress actually diminished performance on
the heartbeat detection task for females and we found no evidence for any association between
performance on the heartbeat detection task and symptom reporting.



Exposure to a stressful event may inflate symptom perception by directing attention to the self, but
stressful events could also have the opposite effect, by distracting attention from the body due to the
cognitive stimulation provided by the stressor. This question was explored via a longitudinal study on the
influence of naturalistic stress on symptom reporting. Self-rated anxiety and symptom reports were
collected from 147 participants over a period of five months, which included a stressful event at the fourth
month. Symptom frequency tended to decline throughout the study period. Whilst subjective anxiety
rose during the fourth month, there was no evidence for any systematic influence on the frequency of self-
reported symptoms.

The main hypothesis explored by the project concerned the influence of individual differences in body
consciousness on the perception of stress-related symptoms. It was proposed that high body
consciousness would be associated with increased frequency of stress-related symptoms, even after
known influences (e.g. gender, negative affectivity, life stress) were controlled. This hypothesis was
supported by two surveys: a pilot survey (N=505) and an occupational survey (N=707). The latter
included a sophisticated index of body consciousness, which incorporated three factors: (1) awareness of
bodily activity, (2) awareness of autonomic reactivity, and (3) negative beliefs about health. It was found
that body consciousness tended to increase the frequency of stress-related symptoms, however, there was
a strong association between body consciousness and negative affectivity (the tendency to experience
negative emotion).

The relationship between occupational stress and body consciousness was explored in the occupational
survey. As the experience of occupational stress tends to inflate related symptoms, it was anticipated that
individuals with higher body consciousness would be more susceptible to this effect. This survey
supported a positive link between occupational stress (job demands) and stress-related symptoms. It was
also found that all three factors of body consciousness increased the frequency of stress-related
symptoms. Therefore, exposure to occupational stress and high body consciousness increased the
frequency of stress-related symptoms, but both effects were independent of one another. There was no
evidence that exposure to occupational stress had any influence on body consciousness. The data analysis
revealed that the trait of body consciousness was inflated by other factors, such as trait negative
affectivity and other life experiences, e.g. health history, life stressors.

The project concluded that psychological characteristics associated with body consciousness represent a
significant influence on self-reported symptoms of stress and psychological distress. There was no
evidence for any link between stress and self-reported symptoms at a physiological level. Body
consciousness was associated with other known influences on self-reported health, such as trait negative
affectivity, but this factor also made a unique contribution to prediction of stress-related symptoms. On
this basis, it is recommended that body consciousness is an important addition to any comprehensive
study of self-reported health to be conducted in the future. It is suggested that trait measures of body
consciousness may be used as covariates (to control individual differences) or to split samples into high
vs. low body consciousness groups in order to assess the impact of a given stressor across a range of the
population.










































A hierarchical multiple regression was performed on these data. This technique is identical to multiple
regression with one important difference; multiple regression creates an equation to describe the
relationship between independent variables (predictors) and dependent variables (outcomes) in one stage.
Using the hierarchical multiple regression, sub-groups of independent variables are entered in sequential
stages and an equation describing their relationship to the dependent variables (outcome) is generated at
each stage. This technique is particularly useful for assessing and comparing the predictive values of
specific groups of variables. For example, if we wish to predict employee accident rates based on several
clusters of predictors such as demographics (age, gender), work experience (years served, level of
expertise) and personality traits (extraversion, neuroticism, conscientiousness); we could construct a
hierarchical regression to enter demographics as stage one, experience as stage two, and personality traits
as the final stage. This analysis allows us to assess and compare the relative contribution of each cluster
to the prediction of accident rates.

A hierarchical multiple regression was performed using SPSS v12 to examine the relative influence of
several groups of variables on the total number of symptoms reported. The variables were entered in the
following order:

Step 1: Gender, Age

Step 2: Health history (frequency of serious illness, medical condition and psychiatric illness)
Step 3: Trait NA

Step 4: Life stress, frequency of student hassles

Step 5: Private Body Consciousness, Somatosensory Amplification, Autonomic Reactivity

The results of the regression analysis are shown below in Table 4. The model successfully explained 28%
of the variance associated with stress-related symptoms (adjusted R Square = 0.27). As shown in Table 3,
each stage of the model significantly improved the amount of variance explained; health history
accounted for 10.4% of the variance alone and trait NA accounted for 7.1% whereas the body awareness
factors at step 5 accounted for 3.2%.

Table 4 also includes information regarding the size of the contribution from each indepedent variable or
predictor. Both medical condition and psychiatric illness categories of the health history made the most
significant contributions at step 2, as did trait NA at step 3. The score for life stress made a greater
impact than student hassles during the fourth step of the regression, but both sources of stress were
statistically significant. During the final stage of the model, private body consciousness and
somatosensory amplification significantly predicted the frequency of stress-related symptoms. In all
cases of statistical significance, the weighting factors were positive, i.e. all variables increased the
frequency of symptoms.
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Trait NA accounted for 7% of the variance and the experience of stress (both life events and hassles)
predicted 5% of the variance. These findings underscore the significance of negative affectivity,
particularly for retrospective questionnaires where a negative memory bias may be in operation (Aronson
et al., 2006). The two measures of body awareness that significantly contributed to the prediction of
symptoms (Private Body Consciousness and Somatosensory Amplification) only explained just over 3%
of the variance. The influence of health history and life stress were expected given the nature of the
symptoms (Table 2), however the trait model demonstrates that trait NA and body awareness both
significantly increase the frequency of stress-related symptoms.

One purpose of the pilot trial was to demonstrate the relevance of body awareness traits before proceeding
to a survey using an occupational sample. However, the range of variables used in the pilot trial may
require expansion as (a) only 28% of the variance associated with stress-related symptoms was explained
by the trait model, and (b) both Private Body Consciousness and Somatonsensory Amplification focus on
sensitivity to somatic sensations and did not include any cognitive variables that influence body
awareness such as health beliefs. The pilot study also demonstrated a degree of overlap between trait NA
and measures of body awareness, which is important to address in the occupational survey.

The longitudinal analysis (section 3.5) was performed to explore competing hypotheses regarding how
naturalistic stress may influence stress-related symptoms. The somatic hypersensitivity hypothesis (Deary
etal., 1997; Stegen et al., 2001) predicts that stress-related symptoms would peak with the psychological
experience of anxiety. In this case, the experience of examination stress would increase sympathetic
activation at an autonomic level, rendering symptoms more salient and conspicuous relative to less
stressful periods. The competition of cues hypothesis (Cecile M T Gijsbers van Wijk & Kolk, 1996;
Pennebaker, 1999; Roberts & Pennebaker, 1995) argues that attention is selective and finite, and
therefore, a stimulating environment would distract attention from the self — resulting in lower levels of
body awareness and reduced symptom reports.

The analysis of anxiety from the HADS (Figure 1) showed the predicted trend over the period of five
months, e.g. anxiety peaks during May (the examination period) and declines in June (the post-
examination period). However, the experience of stress-related symptoms bore no relationship to this
trend (Figure 2); participants reported the highest frequency of symptoms during the initial data collection
in February, which steadily declined through the remaining months and reached a nadir in June. This
pattern cannot be explained by either somatic hypersensitivity or competition of cues hypotheses. There
is no evidence for any significant peak or decline of symptom frequency during the examination period.
Furthermore, the frequency of stress-related symptoms continues to decline in the post-examination
month of June. The trend of symptom frequency suggests a methodological problem with repeated health
surveys over a relatively short period. For example, participants respond enthusiastically and liberally
during the initial period of data collection and become either more reluctant or more conservative during
each successive administration.
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The Whitehead et al. (1977) method for measuring cardiac sensitivity involves discrimination of two
series of temporal signals (e.g. flashing lights or tones), the timings of which may or may not accurately
represent actual heart rate. Two time intervals were selected: 128 and 384 ms after the R-wave (the peak
of depolarisation). The authors proposed that a delay of 128 ms between the R-wave and light flash
represented immediate feedback because mechanical contraction of the heart occurs approximately 100
ms after the R-wave (Whitehead et al., 1977). Therefore, temporal stimuli presented 128 ms after the R-
waves were perceived as synchronous whereas those presented after a delay of 384 ms were
asynchronous (Whitehead et al., 1977). O’Brien, Reid & Jones (1998) used the Whitehead protocol to
study heartbeat awareness in male undergraduates with hypertension (e.g. SBP > 139 mm Hg and/or
DBP > 89 mm Hg) and normal levels of systolic blood pressure. Testing included a training period in
which participants were given feedback on detection accuracy. The authors classified a participant as
“aware” if the overall percentage of correct responses exceeded 70% (O'Brien et al., 1998). There were
no significant differences between the groups in heartbeat perception before the training, however, 40%
of the participants with elevated blood pressure, and 14% of the participants with normal blood pressure
were classed as “aware” after the training. In addition, the relationship between BP level and heartbeat
awareness was found to be statistically significant, suggesting that hypertensives benefited more from the
training phase than the normotensives.

Katkin et al. (1981) suggested that performance was generally poor on the Whitehead paradigm due to
the demands of the task. Their modification required participants to discriminate between stimuli that are
presented at either a fixed or variable time interval after the heartbeat. A series of fixed tones were
presented 100 msec after the R-wave, whereas the variable tones were presented at uniformly increasing
intervals in relation to the R-wave. The variable tones are presented (N + 30Bi) msec after the R wave,
where N is a random number between 1 and 200 and Bi is the ith heartbeat in a train of 10 beats (Katkin
etal., 1981). One study compared performance on the heartbeat detection task to a simple light-tone
discrimination task (Harver et al., 1993), in which participants judged whether the light-tone pairs were
presented simultaneously (e.g. a measure of temporal sensitivity). The purpose of this test was to
investigate general accuracy in discrimination, and participants were found to perform significantly better
on the light-tone task than on the heartbeat task (Harver et al., 1993). Eichler & Katkin (1994) compared
performance on the Whitehead task to the Katkin task, and results indicated overall superiority for
performance on the Whitehead task. Forty percent of participants performed significantly better than
chance on the Whitehead task, whilst only 26% of the participants performed better than chance on the
Katkin task.

Yates, Jones, Marie & Hogben (1985) also criticised the Whitehead paradigm on the grounds that
although participants may have the ability to accurately perceive their heartbeat, they may not always
judge 128 ms to be synchronous with the R-wave. Yates et al. (1985) developed a new detection task
where participants were presented with stimuli at variable intervals from their R- waves, e.g. 0, 100, 200,
300, 400, or 500 ms. These authors suggested that those who could not accurately perceive their
heartbeats would be characterised by a uniform distribution of time judgements across the six intervals
(ates et al., 1985). This hypothesis was supported by a later study (Wiens et al., 2000), which reported a
peak occurred at the 200 ms interval for heartbeat detection. It was also proposed that subsequent
versions of the two-choice test should use intervals such as 0 and 200 ms or 200 and 500 ms to obtain the
most accurate results.

Advances in the area of heartbeat detection have increased the sophistication of existing protocols. The
heartbeat-counting task has been shown to be influenced by beliefs about heart rate (Windmann et al.,
1999), whereas the Whitehead procedure offers results that are indicative of heartbeat detection accuracy
as a pure perceptual test. The latter procedure has methodological shortcomings but the advances by
Yates (Yates et al., 1985) may advance the validity of the technique.
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APPENDIX B: FULL LISTING OF SYMPTOM CHECKLIST

Eyes water

Itching or painful eyes

Earache

Ringing in ears

Tinnitus

Temporary deafness of hard of hearing
Lump in throat

Hiccups

Choking sensation

. Sneezing spells

. Running nose

. Congested nose

. Bleeding nose

. Asthma or wheezing
. Coughing

. Out of breath

. Swollen ankles

. Chest pains

. Racing heart

. Palpitations

. Cold sweat

. Cold hands or feet even in hot weather
. Insomnia

. Fatigue

. Toothaches

. Dry mouth

. Loss of appetite

. Upset stomach

. Indigestion

. Heartburn

. Severe pains or cramps in stomach
. Abdominal pain

. Abdominal cramps

. Painful breasts

. Painful urination

. Diarrhoea

. Constipation

. Flatulence

. Anal itching or pain
. Swollen joints

. Stiff muscles

. Leg cramps

. Painful joints

. Back pains

. Sensitive or tender skin
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46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.

Face flushes

Severe itching

Skin breaks out in rash

Acne or pimples on face/other than face
Boils

Sweat even in cold weather
Strong reactions to insect bites
Headaches

Sensation of pressure in head
Hot flushes

Chills

Dizziness

Feel faint

Numbness or tingling in any part of body
Twitching of eyelid

Twitching other than eyelid
Hands tremble or shake

Stiff joints

Sore muscles

Sore throat

Nausea
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APPENDIX C: MEDICATION USAGE IN OCCUPATIONAL SAMPLE

Type of Medication Frequency

Anticoagulent medication 2

Anticonvulsant medication 2

w

Antidiabetic medication

[

Antihistamine

Anti-malaria medication

Antimetabolite medication

Antispasmodic medication - IBS

Asprin

[{el o]

Asthma medication

Benzodiazapines

Beta blocker

Bisphosphonate — osteoperosis

Co-codamol

Diuretic medication

Gabapentin - epilepsy

RN BROOINWIER|IARWRF|EF

(o]

Hormone replacement therapy

SN
SN

Hypertension medication

Insulin

Isosorbide mononitrate — angina pectoris

Leflunomide — rheumatoid arthritis

Lithium

Loop diuretic - congestive heart failure

Migraine medication

Painkillers

Proton pump inhibitor - acid disease

Selective oestrogen receptor modulator

Sinemet - Parkinson’s disease

Sleeping tablets

Statins

WA P RFRPIRFRPARFPINDNPRFP|IFP©O

Steroids

[EEN
SN

Thyroid medication




APPENDIX D: HEALTH HISTORY AND CATEGORISATION FROM THE

OCCUPATIONAL SURVEY

IlIness Category Frequency
Anaemia Chronic Medical Condition 2
Acrthritis Chronic Medical Condition 99
Asthma Chronic Medical Condition 98
Benign essential tremor Chronic Medical Condition 1
C.F.S./M.E. Chronic Medical Condition 11
Chronic pain Chronic Medical Condition 3
Crohns disease Chronic Medical Condition 2
Diabetes Chronic Medical Condition 22
Epilepsy Chronic Medical Condition 1
Fibromyalgia Chronic Medical Condition 1
Glaucoma Chronic Medical Condition 1
High cholesterol Chronic Medical Condition 5
Hypermobility syndrome Chronic Medical Condition 1
Hypertension Chronic Medical Condition 99
IBS Chronic Medical Condition 14
Kidney/liver problems Chronic Medical Condition 15
Multiple sclerosis Chronic Medical Condition 1
Musculoskeletal conditions Chronic Medical Condition 17
Obesity Chronic Medical Condition 69
Osteoporosis/osteoarthritis Chronic Medical Condition 5
Other heart conditions e.g. Chronic Medical Condition 4
arrythmia

Partial deafness Chronic Medical Condition 1
Psoriasis Chronic Medical Condition 7
Sciatica Chronic Medical Condition 1
Ulcers Chronic Medical Condition 9
Acne Medical Condition 1
Allergies/Hayfever Medical Condition 8
Alopecia Medical Condition 1
Ear condition Medical Condition 2
Eczema Medical Condition 87
Gall bladder problems Medical Condition 1
Gastric distress Medical Condition 93
Gynaecological conditions Medical Condition 9
Haemorrhoids Medical Condition 1
Hernia Medical Condition 2
Macular edema Medical Condition 1
Mennier's syndrome - ear Medical Condition 1
related

Migraine headaches Medical Condition 185
Night cramps Medical Condition 1
Plantar fascitis - inflamation Medical Condition 1
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of the foot

IlIness Category Frequency
Prostate problems Medical Condition 1
Raynaud's disease Medical Condition 2
Sleep disorders Medical Condition 4
Thyroid conditions Medical Condition 7
Urticaria - skin lesions Medical Condition 1
Eating Disorder Psychiatric Problem 13
Anxiety Disorder Psychiatric Problem 123
Depressive Disorder Psychiatric Problem 125
Stress/Work-related stress Psychiatric Problem 14
Cancer Serious IlIness 5
Heart disease/Heart attack Serious llIness 15
Parkinson's disease Serious llIness 2
Pneumonia Serious IlIness 7
Stroke Serious IlIness 1
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APPENDIX E: ROTATED COMPONENT MATRIX FOR FACTOR

ANALYSIS OF BODY CONSCIOUSNESS VARIABLES

ITEM FACTOR 1 FACTOR 2 FACTOR 3 FACTOR 4
PBC1 0.172 0.233 -0.129 0.683
PBC2 0.16 0.066 -0.033 0.596
PBC3 0.178 0.142 0.195 0.56
PBC4 0.094 0.056 -0.072 0.589
PBC5 0.193 0.055 0.067 0.659
SSAl 0.011 0.056 0.203 0.184
SSA2 -0.051 -0.047 0.078 0.347
SSA3 0.192 0.267 -0.067 0.683
SSA4 0.185 0.013 0.238 0.404
SSAS 0.038 0.109 0.288 0.447
SSA6 0.17 0.15 0.27 0.507
SSA7Y 0.08 0.092 0.178 0.499
SSA8 0.15 0.216 0.274 0.329
SSA9 -0.01 0.138 0.137 0.229
ANS1 0.139 0.117 0.663 0.057
ANS3 0.072 0.084 0.56 0.041
ANS6 0.196 0.113 0.651 0.07
ANS7 0.118 0.09 0.747 0.037
ANS9 0.185 0.064 0.476 0.052
ANS10 0.188 0.054 0.456 0.016
ANS11 0.158 0.013 0.578 0.262
ANS12 0.105 0.085 0.59 -0.064
ANS16 0.165 0.085 0.578 0.1
ANS18 0.139 0.061 0.607 0.267
BA2 0.424 0.108 0.306 0.148
BA3 0.556 0.132 0.242 0.206
BA4 0.567 0.102 0.096 0.178
BA5 0.761 0.113 0.026 0.057
BA6 0.782 0.037 -0.013 0.007
BA7 0.654 0.14 0.214 0.088
BAS 0.61 0.143 0.214 0.129
BA9 0.732 -0.023 0.154 0.063
BA10 0.564 0.018 0.279 0.099
BAll 0.537 0.015 0.211 0.214
BA12 0.399 0.097 0.161 0.222
BA13 0.737 0.064 0.033 0.138
BA14 0.665 -0.065 0.144 0.065
BA15 0.676 -0.018 0.134 0.059
HAl 0.04 0.591 0.146 0.148
HAZ2 0.139 0.422 0.1 0.128
HA3 0.33 0.363 -0.155 0.486
HA4 0.06 0.682 0.171 0.183
HAS5 -0.004 0.757 0.04 0.018
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