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Modifiers of non-specific symptoms in
occupational and environmental syndromes

A Spurgeon, D Gompertz, JM Harrington

Abstract
Many occupational and environmental
health hazards present as an increased
reporting of non-specific symptoms such
as headache, backache, eye and respira-
tory irritation, tiredness, memory prob-
lems, and poor concentration. The pattern
and number of such symptoms is surpris-
ingly constant from hazard to hazard sug-
gesting that common psychological and
social factors, not directly related to the
exposure may be involved. A recent work-
shop (see acknowledgements) was held to
review the pattern ofsymptoms in varying
hazardous situations and the psychologi-
cal mechanisms behind the genesis and
maintenance of symptoms. The involve-
ment of both direct physicochemical and
psychological mechanisms in symptom
generation and reporting in any situation
was discussed and is reported here. A
model that identifies the issues that need
to be considered in any epidemiological
study based on the incidence or preva-
lence of non-specific symptoms is pro-
posed.
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Several occupational and environmental health
concerns which have attracted considerable
publicity in recent years have been charac-
terised by an increase in the number and sever-

ity of a range of non-specific symptoms. These

symptoms include headache, backache, eye

Symptoms typically reported in relation to different hazards and in the general population
General

Symptom Camelford Braer SBS VDTs EMFs OPs Population

Headache * * * * * *
Eye irritation * * * * * *
Sore throat * * * * *
Nasal symptoms * * * *
Cough * * *
Fatigue * * * * * *
Memory concentration

difficulties * * *
Gastrointestinal disturbance * * * * * *
Backache * * *
Other musculoskeletal

problems * * * *
Anxiety * * * * *
Depressed mood * * * * *
Skin rash or irritation * * *

Camelford, accidental contamination of drinking water with aluminum sulphate'3; Braer, conta-
mination of an island community with tanker oil2 6 7; SBS, "sick building syndrome"8 9;
VDTs, video display terminals'8; EMFs, electromagnetic fields24; OPs, organophosphorus
pesticides27 29; General population, various studies' 17 4' 43;
See text for more details of individual studies.

irritation, nasal congestion, tiredness, memory
problems, and poor concentration. Several
occupational health issues which have been
treated as independent problems and investi-
gated in separate epidemiological exercises
seem to be associated with a similar pattern of
symptom reporting. Furthermore, the total
number of individual symptoms seem to
remain fairly stable, although the pattern may
vary according to the hazard and the time rela-
tive to the exposure. These points may be illus-
trated by examples drawn from several studies
relating either to a specific episode where toxic
exposure was suspected, or to the investigation
of a long term occupational or environmental
hazard (table).

Examples of specific incidents in the United
Kingdom include a water poisoning accident in
Camelford, Cornwall' and the sinking of the
Braer oil tanker off the Scottish coast which
resulted in oil vapour being blown over the
land.2 In the case of Camelford the water
supply was accidentally contaminated with alu-
minium sulphate. Residents reported symp-
toms immediately after the incident which
included fatigue, skin rashes, gastrointestinal
problems, and joint pain.' In some people
complaints of continuing fatigue, anxiety,
depressed mood, joint pain, and cognitive diffi-
culties such as memory and concentration
problems have persisted.' Two separate
enquiries into the incident, however,45 came to
the conclusion that it was not possible to iden-
tify a definite link between the chronic symp-
toms reported and the ingestion of the
aluminium sulphate. Despite this, health con-
cerns (symptoms) and general anxiety among
sections of the community have continued
leading some to suggest that alleged misinfor-
mation provided by the water company at an
early stage and a subsequent failure of the
authorities to carry out a timely, systematic
and coordinated investigation into the problem
may have contributed significantly to this situa-
tion. In the Braer incident an oil tanker ran
aground in bad weather off the coast of
Scotland, leaking its cargo of crude oil expos-
ing sections of the population to oil vapour.
Immediately after the incident there was an
increased level of symptoms reported including
headache and eye and throat irritation.
However, unlike those symptoms reported in
Camelford, complaints did not seem to persist
at a six month follow Up.7 Here the suggestion
has been made that better management of the
situation, fostering better public relations and
confidence in the relevant authorities con-
tributed to a reduction in anxiety which in turn
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reduced the symptoms reported. The interpre-
tation of the differing results of these incidents
indicates that social and psychological factors
may have an important part to play, particu-
larly in relation to long term outcomes.

In the field of occupational health, non-spe-
cific symptoms have been recorded in relation
to a variety of long term hazards. For example,
during the 1970s the term "sick building syn-
drome" (SBS) was created to describe a range
of symptoms frequently reported by office
workers. These symptoms mainly comprised
headache and fatigue, concentration difficul-
ties, mood disturbance, gastrointestinal prob-
lems and eye, skin, and upper airway
irritation.8 Similar symptoms were identified in
a large scale investigation of the health of civil
servants employed in London office buildings.9

Several studies have attempted to investigate
the relation between SBS symptoms and vari-
ous aspects of the physical building.' "1 In the
course of these investigations, however, it has
become clear that reference to physical factors
cannot fully explain the variance in symptom
reporting. More recent investigations'2 13 have
highlighted the importance of both demo-
graphic and psychosocial factors in the report-
ing of SBS. For example, most data suggest
that women report more symptoms than
men'4 15 and that there is a strong relation
between the psychosocial work environment
and SBS symptoms.'6 A recent study carried
out in the United States concluded that health
symptoms were also frequent in non-problem
buildings and seem to be related to workers
overall perceptions of, and satisfaction with,
the work environment.'7
One potential source of SBS symptoms was

originally identified as being the use of visual
display terminals (VDTs). Concern about the
health effects of VDTs has subsequently devel-
oped into a major area of hazard investigation
in its own right. The particular focus of health
concern seems to vary over time and between
cultures,'8 and includes anxieties about muscu-
loskeletal difficulties and adverse reproductive
outcomes. Also a consistent feature of the
complaints of VDT users is the frequency of
reporting of acute symptoms of headache,
fatigue, eye and skin irritation, and general dis-
comfort.'9 Although there is some evidence
that certain people may be neurologically sus-
ceptible to such effects as a result of flicker on
the VDT screen,20 this is unlikely to account
for the number of reports of such symptoms
among office populations. Added to this, there
is an emerging literature on the relation
between psychosocial factors and the develop-
ment of musculoskeletal problems2' 22 which
suggests that at least some of the problems
directly attributed to use of VDTs may be
mediated by psychosocial mechanisms.
The above examples are primarily, although

not exclusively, of occupational concern.
Others may be drawn from the literature on
environmental hazards. Several investigations
have been conducted into the supposed hazard
to health created by electromagnetic fields,
(EMFs). Concern has centred on the potential
of EMFs to cause certain cancers.23 However,

alongside this, studies have also shown that
those who live in close proximity to overhead
power lines report a range of non-specific
symptoms which include general malaise,
fatigue, headache, palpitations, and poor
appetite.24

Toxic waste disposal sites may frequently be
situated near residential areas or where
reclaimed land has been used for housing
development. Such sites tend to generate con-
siderable anxiety in the communities involved.
Nearby residents often complain of respiratory
problems but also report a range of non-
specific symptoms such as skin irritation,
headache, fatigue, and depressed mood.
However, increase in these symptoms, com-
pared with control communities, has been
noted where the monitoring of levels of expo-
sure to toxic substances has subsequently indi-
cated no hazard to health.25
Some hazards have become the focus of

both occupational and environmental concern
as exposure may occur in both contexts. An
example is that of pesticides based on
organophosphorous (OPs) which may present
a health hazard to agricultural workers during
their application and to the community at large
as a result of overspraying or persisting
residues. A wide range of symptoms have been
reported after both short and long term expo-
sure to OPs. Although in some cases these
symptoms are consistent with the documented
acute physiological effects of short term
exposure (related to an inhibition of acetyl-
cholinesterase activity in the nervous system),26
they are frequently non-specific in nature and
similar to those already reported in relation to
other hazards.2728 In particular chronic effects,
reported after long term exposure, tend to
focus on cognitive types of symptoms such as
confusion, memory loss, and concentration
difficulties as well as excessive fatigue, and
depressed mood.29 Reference to the health
effects of exposure to OPs highlights the need
to distinguish between acute and chronic
effects associated with a particular hazard and
between chronic effects which may result from
long term exposure and those which constitute
long term effects of a single short term inci-
dent. Different biological and psychosocial
mechanisms may operate in each case.

These various examples indicate that poten-
tial hazards to health, differing widely in terms
of their physical nature or chemical composi-
tion, may result in the reporting of a fairly con-
sistent pattern of a relatively limited group of
non-specific symptoms. This may not always
be immediately obvious to investigators, con-
cerned as they tend to be with a particular haz-
ard and often unaware of data relating to other
seemingly unrelated areas of investigation.
Non-specific symptoms are often difficult to
explain by direct reference to the exposure in
question. In recent years occupational and
environmental health seems to be moving away
from the study of diseases with well established
pathology towards the investigation of expo-
sures associated with less specific symptoms.
As a consequence there is a need to develop an
approach which takes into account factors
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other than exposure which may influence the
expression, amplification, and maintenance of
symptom reporting.

Psychosocial factors in symptom
reporting
Considerable attention has been paid in the
psychological literature to the role of psychoso-
cial factors in the expression of ill health.30 For
example, this has been explored in relation to
the occurrence of mass psychogenic illness3'
and individual multiple chemical sensitivity.32
Several theoretical approaches have been pro-
posed which consider the way in which individ-
ual people perceive events in their external
environment and which may therefore have
relevance to the question of symptom report-
ing.30 In particular the probability of a person
taking note of external stimuli (and presum-
ably also internal stimuli such as symptoms of
ill health) and the way in which the informa-
tion is interpreted, is determined by the con-
text of the event and by reference to what are
termed the person's "schemas".33 These
schemas are habitual ways of thinking about
the world and reflect the person's knowledge,
attitudes, and beliefs, which are derived from
several sources including the attitudes and
behaviour of others.

Information from clinical studies has shown
that patients' attitudes and beliefs about their
illness have a bearing on the symptoms they
report and also on their behaviour. In the area
of respiratory medicine, for example, symptom
reporting has been shown to be more strongly
related to aggregate measures of general health
perception such as the Sickness Impact Profile
than with the state of physical health as more
objectively measured by lung function tests.34
Also, studies have shown that exercise capac-
ity, as measured by six or 12 minute walking
distance, is highly correlated with mood and
with attitudes and beliefs about illness and the
value of treatment.35 These factors seem to be
much better predictors of exercise capacity
than are measures of lung function.3536
The context in which an event occurs exerts

an influence on its perceived importance rela-
tive to other stimuli. Further, this importance
may be increased by stress. For example, the
results of a study of smelter and mine workers
who thought their jobs were dissatisfying and
uninteresting showed that these workers over-
reported respiratory symptoms in relation to
the results of lung function tests.37 Similarly
several investigations carried out in Norway
have highlighted a strong relation between the
development and reporting of muscle pain and
psychosocial aspects of the working environ-
ment.2' 38 The results of a recent study in
Finland39 supported these findings and also
indicated that psychosocial factors predicted
the change in occurrence of musculoskeletal
disorders where other factors-namely age,
sex, social class, and physical workload were
taken into account.

In particular, the presence of work stressors
such as high demands associated with limited
control and also lack of social support40 seem

to be associated with an increase in the level of
reporting of musculoskeletal problems. Ursin
and colleagues4' suggest that stress may reduce
effective coping behaviour and induce feelings
of helplessness which in turn lead to both an
increase in muscle tension and an increased
tendency to report symptoms. The develop-
ment of pain is therefore viewed as multicausal
resulting from an interaction between physical
and psychological factors.
The importance of context, knowledge, and

attitudes has also been shown in relation to the
perception of risk. Nurses' reported anxiety
about the hazards of HIV and hepatitis B virus
has been shown to vary according to the con-
text (general as opposed to occupational), and
the accuracy of their knowledge about these
hazards.42
A further approach to the study of symptom

reporting involves the examination of certain
personality characteristics and behaviour pat-
terns which may predispose a person to per-
ceive or report ill health. Studies carried out in
the general population have shown a relation
between poor mental health and increased
non-specific symptoms.43

Several factors relating to aspects of mood
disposition have been explored in the psycho-
logical literature. Those which seem to have
particular relevance in this context (for exam-
ple the well established traits of anxiety and
neuroticism) have, in recent years, been associ-
ated with a concept which has been termed
"negative affectivity".44

Negative affectivity refers to a personality
dimension which reflects the experience of
negative emotions and negative self concept.
Those people who score highly on a scale of
negative affectivity, compared with those with
low scores, are more likely to express distress
and dissatisfaction and to focus on their fail-
ures and the negative side of the world in gen-
eral. Several studies have shown a relation
between high negative affectivity and increased
reporting of physical and mental symp-
toms.45-47

Moyle48 notes that negative affectivity may
operate in several ways simultaneously to
increase symptom reporting. Most obviously it
may simply exert a direct influence on the ten-
dency to report symptoms. Alternatively it may
act indirectly, either by influencing a person's
perception of the environment or because peo-
ple with high negative affectivity are more vul-
nerable to environmental stressors. It is
difficult to decide therefore whether people
with high negative affectivity actually experi-
ence poorer health or simply report more dis-
tress.
A person's behaviour pattern which has long

been linked to individual perception of health
status is that which is termed locus of control.
This refers to a person's belief that life events
are internally or externally controlled.
Originally developed by Rotter49 this concept
has been extended to include the more specific
"health" locus of control,50 which refers to peo-
ple's beliefs about their level of control over the
state of their health. For example, people with a
high internal locus of control are more likely to
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carry out preventive health measures, to avoid
health threatening behaviour, and to have
more extensive knowledge about disease.50-52
Personal beliefs about control and negative
affectivity represent just two potential influ-
ences on the level of symptom reporting.
Several others have been explored, for example
hardiness53 and self efficacy54 which may also
merit investigation in an epidemiological con-
text. Finally, there is evidence to suggest that
an increase in general symptom reporting
occurs in people who have previously experi-
enced a traumatic life event.30 In particular this
seems to occur where the event in question has
been suppressed rather than discussed.
Pennebaker30 suggests several possible
hypotheses to explain why previous trauma
may increase symptom reporting. For example,
the event may result in long term stress which in
turn results in changes in autonomic and
immune function. Alternatively symptom
reporting may serve to distract from or sup-
press thoughts relating to the trauma.
Indirectly it may also represent a way of seek-
ing help. Although these alternative hypotheses
await investigation, evidence for the relation
between previous trauma and increase of
symptom reporting seems convincing and con-
stitutes a further aspect of the complex rela-
tions involved in this issue.
As well as psychogenic factors certain social

mechanisms are invariably involved in the gen-
eration and reinforcement of health concerns
at group level particularly where a specific haz-
ard is involved. These include the influence
and perceptions of health professionals, and
issues generated by the media and by the
involvement of the legal system. Within these
broad categories several factors may operate to
enhance general public concern about particular
issues and to encourage the formation of pres-
sure groups. For example, a lack of scientific
knowledge or a lack of consensus on the inter-
pretation of scientific data, coupled with partial
information or propaganda provided by those
with vested interests seem to be potent forces.
Where the putative victims of a hazard or inci-
dent belong either to the more articulate sec-
tions of society or to a recognizably vulnerable
group such as children, demands for action are
likely to be more insistent.55 The role of the
popular press is central to the process in that it
acts both to sensitise the audience and subse-
quently to report audience reaction to this sen-
sitisation, which may reinforce concern and
subsequent symptom reporting.

Towards a future approach
Some of the factors we have outlined show
how the examination of a variety of psychoso-
cial processes is important to an overall under-
standing of the generation of symptoms in any
population exposed to an occupational or envi-
ronmental hazard. Although these seem to
have been extensively studied and documented
in other areas of enquiry, notably psychology
and sociology, their impact on epidemiological
investigation has so far been limited. To enable
investigators in the future to make more mean-

ingful interpretations of their data there is a
need to incorporate such processes into an
approach which will be generally applicable to
hazard investigation.

Cox56 has described the relation between
hazard and health in terms of the interaction
between two separate pathways, the direct
physicochemical pathway and the indirect psy-
chophysiological pathway. In the physicochem-
ical pathway the hazard may have a direct
specific effect on health, whereas in the psy-
chophysiological pathway effects are mediated
by anxiety and stress and may be manifested in
non-specific symptoms.

These two systems may interact in that the
experience of anxiety and stress may alter the
response to the hazard in terms either of the
physiological effects of exposure or the experi-
ence and subsequent symptom reporting.
Several psychophysiological and epidemiologi-
cal investigations in recent years have consid-
ered the question of the relation between the
psychological experience of stress, resultant
physiological responses,57 and long term health
effects such as cardiovascular disease58 and cer-
tain forms of cancer.59 Similarly the physical
state of the person may determine the level of
the response to stress as well as affect the direct
response to the physical hazard.
We suggest an expanded model that offers a

basis for an approach to epidemiological inves-
tigation which takes account of factors that
may moderate the relation between exposure
and symptom reporting. Some of these factors
have been highlighted in previous sections,
notably the role of individual personality traits
and cognitive structures, together with the
influence of the social and cultural context in
which exposure occurs (figure).
The model indicates five broad areas where

information is required to allow proper inter-
pretation of symptom data in hazard epidemi-
ology-namely: (a) knowledge and attitude
systems, (b) current levels of stress, (c) pre-
existing personality factors and behaviour pat-
terns, (d) pre-existing distress from traumatic
life events, (e) group based sociological influ-
ences occurring in relation to the particular
hazard. The tools for measurement of these
factors are largely available in the psychological
and sociological literature which offers the
opportunity to incorporate them into future
studies of the health effects of specific hazards.
As well as these, a comprehensive epidemio-

logical approach would also be aided by knowl-
edge of the level of pre-existing symptoms in
the general population to identify any real
increase associated with exposure. Information
relating to this may already be available in a
form which can be adapted to provide norma-
tive data on the distribution of symptoms in a
given sample. This information has either been
gathered specifically with the objective of
assessing background levels of symptoms or,
more commonly, has been obtained from con-
trol groups in studies of specific hazards. In the
first category for example, a study was carried
out in Sweden to assess the prevalence of SBS
symptoms in the general population and to
attempt to identify environmental, occupa-
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Hazard

+ h s p
Physical pathway Psychosocial pathway

Pathwaysfrom hazard to symptoms.

tional, and personal factors associated with an

increase in such symptoms.16 The results of the
study carried out among a random 1% sample
of a Swedish population indicated that such
symptoms were extremely common in the gen-
eral population and seemed to be multifactorial
in origin. Ursin and colleagues21 investigated
the frequency of muscle pain in a sample of
healthy workers in Norway and found that
54% of the women and 40% of the men

reported having experienced muscle pain in the
back, neck, or shoulders during the past
month.
A study aimed at measuring the prevalence

of fatigue in the general population and explor-
ing the factors associated with this was carried
out in the United Kingdom.43 The results indi-
cated that fatigue was a common symptom in
the community with 18% of respondents com-

plaining of excessive fatigue lasting for more

than six months. Finally, a body of data has
been gathered in several investigations which
used the General Health Questionnaire6 a

valid and well accepted instrument, which
allows comparisons to be made across different
occupational and community based groups.

These data, together with those obtained
from control groups in many hazard investiga-
tions, may provide a basis for compiling infor-
mation on the background prevalence of
symptoms in the general population. Certain
difficulties are inherent in this approach as the
particular pattern of symptoms in any given
sample may depend upon context. However,
work carried out by Cox and associates during
the 1980s suggested that an underlying struc-
ture of non-specific symptoms can be identi-
fied. Psychometric studies on samples of the
United Kingdom population, which were

subsequently extended to populations in
Australia, showed that symptoms of ill health
tended to cluster around two factors. The first
was defined by symptoms relating to tiredness,
cognitive confusion, and emotional lability,
(labelled "worn out"). The second was related
to worry, fear, tension, and physical signs of
anxiety, (labelled "up-tight and tense).6' These
two factors may correspond to those condi-
tions defined clinically as depression and anxi-
ety. The successful development of a reliable
scale of this type indicates that it may be possi-
ble similarly to structure other existing data on
non-specific symptoms of ill health to provide a
means of developing generally applicable back-
ground prevalences.

Conclusions and recommendations
The health outcomes of epidemiological stud-
ies of occupational or environmental hazards
are frequently characterized by an increase in
the reporting of non-specific symptoms which
are normally present at some level in unex-
posed populations and may not be directly and
mechanistically related to the specific expo-
sure. To interpret these increases it is neces-
sary to have an understanding of all the factors
and mechanisms involved in the generation,
amplification, and presentation of such symp-
toms. An initial model has been proposed here
which attempts to describe these factors. We
would suggest that this has several implications
for future epidemiological research.
(1) Studies of hazard epidemiology dependent
on symptom reporting should include mea-
sures of relevant individual and social factors
to allow the investigator to distinguish symp-
toms which represent a direct effect of expo-
sure on health and those which are moderated
by psychosocial factors.
(2) Investigators could usefully draw on the
existing body of psychological and sociological
literature both to expand and refine the theo-
retical basis for symptom generation in hazard
investigation and to identify appropriate
methodology for future studies.
(3) Consideration should be given to the exam-
ination of existing baseline data on non-spe-
cific symptoms in the general population which
is available from several sources. Discussion
among those with experience in this area may
result in the development of an approach
whereby these and future data may be used to
provide background prevalence information,
against which real increases in response to spe-
cific exposures may be assessed.
A better understanding of the mechanisms

involved in the initial production of non-
specific symptoms and the maintenance of
their reporting is important not only for the
epidemiological assessment of the effects of
exposure to occupational and environmental
hazards at group level but also for the subse-
quent management and support of the people
involved.
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