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Stress and peptic ulcer: life beyond helicobacter
Susan Levenstein

The discovery that Helicobacter pylori is a cause of peptic
ulcer has tempted many to conclude that psychological
factors are unimportant. But this is dichotomised
thinking. There is solid evidence that psychological
stress triggers many ulcers and impairs response to
treatment, while helicobacter is inadequate as a mono-
causal explanation as most infected people do not
develop ulcers. Psychological stress probably functions
most often as a cofactor with H pylori. It may act by
stimulating the production of gastric acid or by
promoting behaviour that causes a risk to health.
Unravelling the aetiology of peptic ulcer will make an
important contribution to the biopsychosocial model
of disease.

For this review of the role of psychological stress in
the aetiology of peptic ulcer disease, I undertook con-
ventional journal tracking and reference tracing,
supplemented by Medline searches using Paperchase.
The important keywords used in this search included
peptic ulcer; duodenal ulcer—psychology; stress; life
change events; and personality.

H pylori is not enough
When H pylori burst on the scene a few years ago, it
revolutionised views on the aetiology and treatment of
peptic ulcer. Psychosocial factors were quietly but
firmly escorted off the stage, and gastroenterologists in
particular banished psychological considerations with
something approaching relief.

While this surge of biological reductionism is
understandable, it risks throwing the baby out with the
bath water. H pylori is inadequate as a sole explanation
for peptic ulcers. Most people who harbour the organ-
ism never have ulcers, while a few who have never
been infected with it or taken non-steroidal anti-
inflammatory drugs develop ulcer disease.1 This
testifies to the role of factors additional to infection in
peptic ulceration (the situation is similar for Mycobacte-
rium tuberculosis and, indeed, most infectious organ-
isms). H pylori alone does not explain fully the
epidemiological patterns of upper gastrointestinal dis-
ease.2 In addition, Marshall (who first identified H pylori
on the surface of the gastric antrum) found that Koch’s
postulates for establishing the aetiological relation
between a micro-organism and disease are not met in
the case of H pylori and ulcers.3 Again, the same might
be said for many other established causes of disease.

Explaining the aetiology of a disease is often like
assembling a jigsaw puzzle. By the time H pylori had
been discovered, many pieces of the ulcer puzzle, from

cigarette smoking to type O blood, had already been
found and fitted together, although we did not know
exactly where they belonged in the larger picture. The
subsequent discovery of an important and central
piece may mean that other completed sections have to
be moved around—not that they have to be discarded.

The discovery of H pylori, far from eliminating
interest in that older assortment of physical risk factors
for ulcer disease, has spurred some researchers to
re-establish and reinterpret the importance of older
factors in the new context. Clinical studies have exam-
ined these physical risk factors in relation to their
association with or independence from H pylori in
ulcer patients.1 4 Other workers are combing large
databases to see how these same factors relate to
H pylori in the general population.5 6

Why are psychological factors being
ignored?
Methodological inadequacies
Why has there been no corresponding flurry of articles
on the relation between H pylori and psychology?7 For
one thing, researchers interested in psychosocial
factors tend to have little interest or expertise in micro-
biology, and vice versa. But I suspect the reason is
deeper. The current generation of gastroenterologists
has lost patience with psychosomatic explanations, at
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least where these apply to peptic ulcer. The
methodological inadequacies of some of the older
published reports on psychosocial factors in ulcer dis-
ease are partly to blame. These studies were often
flawed by contamination from disease effects, diagnos-
tic uncertainty, and recall bias; did not pay enough
attention to adjustment for confounding factors; and
sometimes left readers distracted by side issues such as
the nature or the measurement of stress.

Resistance to an integrated approach
The main feeling, however, seems to be that psychoso-
matic reasoning can be discarded as soon as another
explanation becomes available. This dichotomised
thinking, focused on the possibility of moving peptic
ulcer from a stigmatised “psychosomatic” cubbyhole
into a more dignified “infectious” one, reflects an
ingrained resistance to the difficult but essential task of
examining disease aetiology in an integrated manner
that incorporates both psychological and biomedical
elements8—a task begun for peptic ulcer long ago.9

Negative case-control studies
In fact, while all references to psychology have been
removed from the chapter on ulcers of the 20th (1996)
edition of Cecil and Loeb,10 this is not solely due to H
pylori. In the 17th edition (1982), published before the
discovery of helicobacter, 18 lines were allotted to
psychology, but all were dismissive. Around that time a
spate of negative case-control studies was sabotaging
interest in psychosomatic factors in ulcer disease.11 One
reason for the difficulty these studies had in showing a
causal role for psychosocial factors is that patients with
peptic ulcer are a heterogeneous group. Stress is
probably an active factor in only some patients—perhaps
those with less exposure to ulcerogenic substances12 or
those with higher pepsinogen concentrations.13

Stress is fashionable elsewhere
Ironically, while the gastroenterological community
seems to view those who have continued to support a
psychosomatic aetiology for ulcer disease as stub-
bornly clinging to obsolete views, psychosocial factors
have the glitter of novelty for researchers in other spe-
cialties, who are happily exploring whether you can die
of fright or get the sniffles from stress.

Stress and ulcers: the evidence
Since the 1980s there has been a modest resurgence of
research interest in the ulcer-stress question, and the
resulting body of evidence has generally, though not
always, been supportive.14 A solid series of methodo-
logically sound studies now supports an aetiological
effect of aspects of “stress” (a convenient term to cover
both life stressors and subjective distress) ranging from
depression to war. Considerable prospective evidence
has been gathered alongside studies that have found
an excess of life stressors in ulcer patients compared
with matched controls.15 In one large longitudinal
population study, the occurrence of self reported ulcer
over a nine year period was more likely in subjects who
reported any of several concrete life stressors or
psychological distress at baseline.16 17 In another study,
self reported stress predicted the occurrence of ulcer
disease (diagnosed by a doctor) over the next 13

years.18 Family and job difficulties increased the risk of
ulcer over five years in one sample of Israeli men.19

Major societal disasters, including German air raids in
London and economic collapse in Sofia, have been
associated with documented increases in acute
ulcers.20 21 The ulcerogenic effects of stress have been
shown to be robust enough to survive adjustment for
behavioural and physical confounding factors.16–18

Stress and prognosis in ulcer disease
Prospective clinical studies have reported that psycho-
logical distress impedes ulcer healing (as seen with
endoscopy) after H2 agonist treatment—even when
stringent recruitment criteria exclude confounding in
relation to disease chronicity.22 23 Life stress continued
to worsen the prognosis over several years in two pro-
spective case series.23 24 This effect seems to be
reversible, however: a psychologically stable person
who develops an ulcer during a stressful period is likely
to remain free of symptoms for years after a short
course of treatment, even without medication to eradi-
cate H pylori.24

Psychological stress and gastric acid secretion
Psychological stress is not only empirically associated
with ulcers, but is a very plausible risk factor for ulcer
disease. Gastric acid output is correlated with
psychological distress in patients with and without
ulcers,25 and increased enormously during intense
military training.26 Compared with healthy people,
patients with duodenal ulcers are particularly likely to
respond to laboratory stressors by secreting more
acid.27 In two patients with duodenal ulcers, extraordi-
nary life circumstances resulted in a 10-fold to 20-fold
increase in the basal acid output.28

Under stress, the amount of acid reaching the duo-
denum may increase further because gastric motility
has changed or meals have been missed. People
affected by stress may also smoke more, sleep less, and
take more non-steroidal anti-inflammatory drugs,
thereby increasing their susceptibility to ulcer by
mechanisms that are not related to acidity. Evidence
that prospective epidemiological associations between
life stressors or psychological characteristics and ulcer
are reduced by adjusting statistically for patterns of
eating, sleeping, and substance use support a
mediatory role for these health risk behaviours in the
psychogenesis of ulcers.16 17
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An association between stress and H pylori
infection?
Despite empirical support and biological plausibility,
there could in theory still be a reason for abandoning
psychogenic causes of ulcer disease. Stress might be
associated strongly with H pylori infection, inducing the
illusion that psychosocial factors can influence ulcer
formation. For many of the other classic risk factors,
this possibility has been examined directly and
discarded. Smoking, alcohol consumption, non-
steroidal anti-inflammatory drugs, and type O blood
are not correlated with H pylori in populations without
ulcers.5 6 The story is somewhat different for socio-
economic status. An excess of H pylori infection in poor
people5 suggests that low social class may partly owe its
reputation as an ulcer risk factor to confounding by
H pylori.29

No direct data are available as yet for stress, but
there is no reason to expect that infection with H pylori
is related to any particular psychological state. It is true
that life stress, psychological distress, and H pylori may
all be associated with low socioeconomic status,
but epidemiological evidence argues against socio-
economic status being a principal cause of the
association between stress and ulcers.17

How do H pylori and psychosocial stress
interact in ulcer disease?
If we conclude that the discovery of H pylori has not
erased the role of psychosocial risk factors in ulcer dis-
ease, asking how the two interact becomes logical. In
some cases there may be no interaction at all. Given the
large increase in acid production under severely stress-
ful conditions26 28 and the high secretion of acid30 and
pepsinogen1 in patients whose duodenal ulcers are not
related to either H pylori or non-steroidal anti-
inflammatory drugs, stress may be capable of causing
peptic ulceration even in the absence of H pylori.12 In
most cases, however, stress probably functions as a
cofactor with H pylori. Several possible mechanisms
can be postulated (box).

Empirical evidence
Again, little empirical evidence exists on the relation
between stress and H pylori, and that is limited to studies
of psychological distress in gastroenterology patients. In

subjects with undiagnosed dyspepsia, those who are
depressed or anxious are less commonly infected with H
pylori.33 Similarly, in patients with documented peptic
ulcer, the higher the absolute titre of H pylori IgG
antibody (a rough measure of the intensity of bacterial
colonisation of the antrum), the less anxious is the
patient likely to be.12 These findings suggest that H pylori
infection and psychological stress promote ulcer patho-
genesis via pathophysiological pathways that are largely
additive and therefore independent and complemen-
tary rather than synergistic.34 Two different mechanisms
of facilitating acid damage to the duodenum would
result in a statistically inverse relation in ulcer patients,
though not necessarily in the general population

Inverse relation between psychological stress and
H pylori
In the classic view of the pathogenesis of peptic ulcer
disease—that it is the sum of factors that increase acid
secretion and those that lower mucosal defences—
psychological stress probably acts mostly on the side of
increased aggression and H pylori on the side of weak-
ened defences.35 36 H pylori infection does not necessar-
ily raise, and may even lower, acid secretion.30 34 Thus,
though it has been suggested that the organism
contributes to increased acid in the duodenum37 and to
raised pepsinogen values,38 the striking increases in
gastric acid found in many patients with duodenal
ulcer seem to result from mechanisms that are at least
partly independent of H pylori infection.1 30

Other possible explanations exist for an inverse
relation between anxiety and H pylori antibody titres in
ulcer patients. Stress may, for example, suppress serum
antibody titres by stimulating cortisol production.
Local processes in the gastric mucosa could also
contribute, since a low pH tends to cause antigen and
antibody to dissociate. Gastric hyperacidity resulting
from stress could therefore suppress mucosal immu-
nity, including H pylori antibody formation.

The way ahead
But all this is speculation. Now that the helicobacter
earthquake has passed, those of us interested in the
effects of psychosocial factors on peptic ulcer must
begin investigating again in the new context. This will
require scrupulous use of a variety of research tools if
we are to have any impact on the many colleagues who
think our efforts are a waste of time. We need to be
careful to use appropriate measures in examining psy-
chosocial data and to embrace the complexities of the
biopsychosocial model. We need to pay great attention
to avoiding recall bias, contamination of epidemiologi-
cally defined “ulcer” groups by subjects with non-ulcer
dyspepsia, and statistical confounding by socio-
economic status.

Far from being obsolete, the concept that psycho-
social factors play a role in peptic ulcer presents excit-
ing and varied research opportunities in the age of
H pylori. We can study the clustering between stress
indicators and H pylori in the general population, we
can look at the relation between H pylori and stress in
case-control and prospective studies of ulcer patients,
we can bring people whose H pylori status is known
into the physiology laboratory and look at their
physical reactions to stress, we can extract data on

Stress and H pylori as cofactors in ulcer disease

• Stress could facilitate the evolution of H pylori
infection into ulcer by producing gastric
hyperchlorhydria31

• Stress could disturb the equilibrium between
H pylori and its host via psychoneuroimmunological
mechanisms
• Stress could reduce mucosal defences to H pylori
invasion through behavioural mediators such as
cigarette smoking4

• Stress could increase the chances of ulceration in
duodenal mucosa that have already been weakened by
the effects of H pylori infection simply by increasing
the acid load which flows past
• Stress induced acid secretion could promote H pylori
colonisation of the duodenal bulb by neutralising the
inhibitory effect of bile32
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H pylori antibody titres from serum samples frozen for
ongoing longitudinal studies, and we can study
interactions of H pylori and stress in animal models.
These kinds of investigations can serve not only to
breathe new life into psychosomatic concepts of pep-
tic ulcer, but also to develop a more general paradigm
for applying the integrated biopsychosocial model to
medical disorders both infectious and otherwise.
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Fifty years ago
The new NHS

SIR,— A crucial question at this time which I think is being
forgotten is, Do the public gain in health through the
introduction of the Service at this stage?

The answer is obviously “ No.” The Service will call for more
work among doctors owing to more visits by patients and the
inevitable form-filling which is the necessary evil of any
coordinated service. If we look upon the patients as the material
with which we work, and whose medical well-being is our
“finished job,” then I’m afraid we’re being forced on them at a
time when workmen and material are of poor quality. We should
have workshops (hospital beds)—the present numbers are
inadequate; also assistants (nurses)—whose number is also
inadequate.

A little variation in available foods may brighten a few, in mind
if not in body. Tuberculous-infected milk can still take its toll of
children, and tuberculous patients still linger at home waiting for
hospital beds. However bad these are, and however good are the
excuses for not remedying them now, the introduction of a health
service, which to the patient promises improvement in medical
care, can do nothing—in fact, we could be made the scapegoat for
its failure.

Let us accept the role of heaven-sent advisers to Aneurin
Bevan and tell him gently “No,” or at least “Not yet.”—I am, etc,
H. J. Houghton, Newport, Mon.
(Letter, 17 January 1948, p 122. See also editorial by Gordon
Macpherson, 3 January 1998, p 6.)
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What are quality of life measurements measuring?
Matthew F Muldoon, Steven D Barger, Janine D Flory, Stephen B Manuck

It is now widely acknowledged that the personal
burden of illness cannot be described fully by measures
of disease status such as size of infarction, tumour load,
and forced expiratory volume. Psychosocial factors
such as pain, apprehension, restricted mobility and
other functional impairments, difficulty fulfilling
personal and family responsibilities, financial burden,
and diminished cognition must also be encompassed.
The area of research that has resulted from this recog-
nition is termed “health related quality of life.” It moves
beyond direct manifestations of illness to study the
patient’s personal morbidity—that is, the various effects
that illnesses and treatments have on daily life and life
satisfaction. Although quality of life assessment was
almost unknown 15 years ago, it has rapidly become an
integral variable of outcome in clinical research; over
1000 new articles each year are indexed under “quality
of life.”

Although the importance of quality of life is broadly
acknowledged, scepticism and confusion remain about
how quality of life should be measured and its usefulness
in medical research. These responses may reflect impor-
tant conceptual and methodological limitations of the
current concept of quality of life. We offer a simple
framework that describes the core elements of quality of
life related to health and use this to evaluate quality of
life measurement as it is currently conducted.

A simple classification scheme for
measuring quality of life
Division into functional status and subjective
wellbeing
While there is neither a precise nor agreed definition
of quality of life, quality of life research seeks essentially
two kinds of information, the functional status of the
individual and the patient’s appraisal of health as it
affects his or her quality of life. In addition, current
questionnaires used in quality of life assessments gen-
erally embody one or both of the following operational
definitions—quality of life as an individual’s behaviour
or level of functioning or quality of life as an individu-
al’s perceived health status or wellbeing. Measuring
someone’s ability to perform common tasks or
activities is putatively objective, while asking patients to
rate the effects of health status on personal wellbeing is
explicitly subjective. For example, the question “Are
you able to carry two bags of groceries 20 yards?” seeks
explicitly behavioural information, whereas “Does your
health interfere with your enjoyment of life?” invites
respondents to make subjective ratings.

Most early measures of health status,2 as well as
some contemporary quality of life instruments,3 were
designed to measure objectively the adequacy of indi-
viduals’ functioning across life’s various domains—
physical, occupational, and interpersonal. Published
reports describing these particular instruments often
use the terms health status, functional status, and
quality of life interchangeably. Other instruments
define quality of life in an inherently subjective way;

for example, they include questions that ask how
disabled the patient feels.

Division of health into physical and mental
domains
Dividing health into physical and mental domains pro-
vides some further structure for understanding the
effects of health status on quality of life.4 The figure
shows that assessing physical functioning (top left)
involves measuring the ability to perform specific tasks
(for example, activities of daily living or climbing stairs)
as well as less easily defined concepts that are related to
role (for example, the ability to continue employment
as a carpenter).5 In many respects, measurement of
physical functioning is similar to assessment of
physical disability. Mental functioning (figure, bottom
left) is reflected in the patient’s ability to rise to life’s
cognitive and social challenges, ranging from specific
tasks (for example, balancing a cheque book) to
complex social interactions (such as presenting a
departmental productivity report at a business
meeting).

Importance of subjective appraisal of health
The alternative, or complementary, perspective on
quality of life assigns central importance to an

Summary points

Measures of disease status alone are insufficient to
describe the burden of illness; quality of life
factors such as pain, apprehension, depressed
mood, and functional impairment must also be
considered

Two operational definitions of quality of life are
identified—objective functioning and subjective
wellbeing

Assessments of objective functioning and
subjective wellbeing convey different information,
they also present different problems in relation to
validation

Assessment of functioning derived from
questionnaires must be validated against
measures of directly observed behavioural
performance

Subjective appraisal of wellbeing may be
influenced substantially by psychological factors
unrelated to health or to changes over time in
patients’ criteria for appraising wellbeing

Whether and how quality of life researchers
respond to these obstacles and deficiencies will
probably determine the quality of their work in
the future
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individual’s subjective appraisal of their state of health.
This definition presumes that quality of life is at least
partly independent of health status,6 and “is a reflection
of the way that patients perceive and react to their
health status and to other non-medical aspects of their
lives.”7 The subjective nature of this conceptualisation
of quality of life is perhaps best understood as focusing
on how ill or disabled patients say they feel in the con-
text of their personal lives, as distinct from external
attempts to quantify stage or degree of illness or
disability. Physical wellbeing (figure, top right) concerns
the sense of discomfort arising from a particular symp-
tom (or freedom from such), and extends to vitality or
general satisfaction with physical health. A patient’s
appraisal of his or her mental wellbeing (figure, bottom
right) is usually interpreted as the absence of
psychological distress (that is, anxiety, depression,
anger, etc) and can also include emotional ties and
social support.8

Objective functioning should be distinguished
from subjective wellbeing
All quality of life questionnaires purport to assess
objective functioning, subjective wellbeing, or both.
However, investigators have been reluctant to deal with
the distinction between objective functioning and sub-
jective wellbeing, partly because of controversy about
the relative importance of these two ways of looking at
quality of life. We believe that these approaches are
both important, and that applying the classification
scheme described above would make their definition
clearer and more precise. Naturally, precision and clar-
ity are also served by the investigators specifying the
domains of quality of life that are of interest in each
study.1 Confusion also arises because many quality of
life instruments produce composite indices. These
combine information from numerous questionnaire
items that span various domains (for example, working
compared with home or family life) and include ratings
of both functioning and subjective wellbeing. Compos-
ite indices have been criticised for failing to recognise
that quality of life is inherently multidimensional.9 Fur-
thermore, some questionnaire items concern well
defined behaviour or levels of functioning while others
focus on subjective health appraisal, and we believe
that aggregating these kinds of information is
essentially illogical. By analogy, in the study of heart
disease, measures of coronary stenosis and exercise
tolerance are important and closely related to one
another, yet actually combining these measures makes
little sense.

Questions of validity
Criterion validity
The value of quality of life questionnaires in medical
research rests squarely upon their validity, and
physicians cannot interpret quality of life measures
until the instruments being assessed are adequately
established. While validity can be examined in several
ways, comparison with the best indicator available (cri-
terion validity) is the preferred method. In evaluating
quality of life measures of functioning, self reported
physical abilities should correlate closely with behav-
ioural performance that is defined objectively and
measured directly. For example, in patients with

Parkinson’s disease, self reported scores for mobility
should be compared with objective testing of walking,
turning, and rising from the seated position. With few
exceptions, however, little or no such validation exists
for most quality of life measures of physical
functioning.10 11

Construct validity
Once we move beyond physical functioning (figure, top
left), yardsticks are generally not available. However, we
can, and should, examine the construct validity of qual-
ity of life questionnaires using two complementary
evaluations.12 The first of these is for convergent
validity—the degree to which questionnaire scores cor-
relate with self report data from established instru-
ments measuring similar things and with the same
construct assessed with different methods (for exam-
ple, rated by a doctor or spouse). Low scores on a qual-
ity of life scale of psychological wellbeing, for example,
should predict high scores on a standard structured
interview for depressive symptoms. Conversely, a ques-
tionnaire to assess health related quality of life should
not correlate with measures that are unrelated to
health, such as height or personality. In other words,
the quality of life measure should have discriminant
validity.

Accuracy of reporting
Quality of life assessments of mental functioning gen-
erally include questions on memory, job performance,
sexual activity, and family role functioning. Self
reported information in this area raises particular con-
cern because neurological or psychological dysfunc-
tion can limit a patient’s ability to report accurately.13 In
other words, we seek accurate information on cognitive
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abilities when dysfunction in this area might make the
patient’s judgments unreliable. Alcoholism and other
forms of psychopathology, for example, would present
a problem in this regard.14 Here, evaluating the conver-
gent validity of a quality of life measure should be
based upon agreement between the questionnaire
scores and other measures of cognitive abilities, social
behaviour, and job performance. However, this type of
validation is virtually absent in published reports.
Comparing how patients rate their driving abilities
with performance during a driving test or in a driving
simulator is an example of how self completed
questionnaires could be validated (or found wanting).

Should perceived wellbeing and not functional
assessment be used?
Much recent comment has maintained that quality of
life is inherently subjective and that only perceived
wellbeing, not functional assessment, should be used to
determine quality of life.7 15 This approach posits that
the patient has privileged access to the quality of life
outcomes of disease and treatment and that his or her
assessment of wellbeing is of central importance. Sub-
jective indices of quality of life correlate reliably with
standard measures of psychiatric symptoms such as
depression or anxiety, suggesting that in this sense they
do measure subjective wellbeing (that is, have
convergent validity).9

Effect on scores of extraneous factors
Ideally, subjective quality of life indices ideally should
not be influenced by patient characteristics that are
outside of the domain of disease and health care. These
tests of discriminant validity are typically ignored or
mischaracterised in quality of life validation. Patterns
of response in questionnaires do vary with marital sta-
tus, education, income, race, and geography, and,
furthermore, are influenced by a variety of extraneous
psychological factors.16-19 For example, some people
have response biases that lead them to give the answers
they think are most socially acceptable or cast them in
a favourable light.20

Influence of personality characteristics
Subjective quality of life scores can also be influenced
by personality factors. Scores are therefore affected by
enduring dispositional characteristics that predate the
illness and treatment.21 22 For example, a single item
rating recommended as a suitable expression of quality
of life—“Rate your overall quality of life as poor, fair,
good or excellent”7—inadvertently measures personal-
ity characteristics such as the propensity to report
negative affect, as well as hypochondriasis and somati-
sation.23 24 The 36 item health survey of the medical
outcomes study is a popular quality of life instrument
that includes several subscales related to functioning as
well as perceived wellbeing.25 In a community sample
of 348 generally healthy volunteers, we found that
eight of the nine medical outcome study subscales cor-
related significantly with neuroticism, as measured by
the NEO personality inventory (Muldoon MF et al,
unpublished data). Other similar studies suggest that
most subscales of the medical outcome study
instrument vary with neuroticism and other dimen-
sions of personality.19 26 As the medical outcome study
is a “mixed” instrument, this overlap suggests that self

reported measures of functioning and perceived
wellbeing lack optimal discriminant validity.

Confounding requires statistical adjustment
To protect against this confounding, investigators
should report correlations between quality of life indi-
ces and characteristics that are unrelated to illness, and
conduct statistical adjustments as indicated. For exam-
ple, patients with mood or psychosomatic disorders in
a primary care sample gave a lower rating for their
general health than did patients with diabetes or
pulmonary disorders.27 On the surface, these findings
indicate that mood or psychosomatic disorders reduce
perceived health more than medical disorders do, but
further analysis might suggest that personality factors
lead to different response predispositions in various
diagnostic groups.

Changes over time
How patients evaluate their quality of life may also
change over time. For example, many cancer patients
report benefits from their illness, ranging from an
increased ability to appreciate each day to greater
feelings of personal strength, self assurance, and
compassion, such that they are sometimes more satisfied
with their global quality of life than healthy comparison
groups.24 28-30 We might conclude that cancer improves
quality of life. In fact, this paradox is now understood to
reflect a psychological adaptation (a “response shift”)
that occurs in cancer patients as well as in patients with
other chronic diseases such as diabetes, renal disease,
and dermatological disorders.31 32 The internal standard
by which patients appraise their current state shifts and
the same questionnaire items on wellbeing can elicit
fundamentally different answers over time. To the extent
that subjective wellbeing reflects psychological adapta-
tion, the connection between subjective quality of life
and disease course (or treatment response) weakens.
Therefore, reported changes in quality of life over time33

need not necessarily derive from actual changes in
health or symptoms.

Conclusion
Assessment of the patient’s experience of disease and
treatment is now acknowledged as a central compo-
nent of health care and healthcare research. Self
reported information obtained from quality of life
questionnaires is and will continue to be essential in
this endeavour. However, conceptual and methodo-
logical issues that underlie this research—matters of
definition, measurement objectives, and instrument
validity—have received insufficient attention and
thereby constrain permissible interpretation of the
current medical literature.33 In turn, implicit recogni-
tion of these deficiencies may partly account for the
reluctance of many doctors to accept the legitimacy of
quality of life research. Whether and how the quality of
life “industry” responds to these obstacles and
deficiencies will probably determine the future quality
of research on quality of life.
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Continuing medical education
Recertification and the maintenance of competence
Philip G Bashook, John Parboosingh

Completion of postgraduate specialist training is a
landmark event for most doctors. The award of a
certificate is acknowledgment that a doctor has
undergone a recognised training programme and
been assessed as competent to practise as a specialist in
his or her field. Specialists begin practice with a
common knowledge base and similar clinical skills but
go on to develop different areas of expertise in
response to patients’ needs. In time, the knowledge and
skills of doctors within a specialty will vary appreciably.

Recertification in the United States
Recognition of the disparity in doctors’ skills and the
need to maintain common core standards have been a
key factor behind the “recertification” movement in
the United States.1 The movement became established
in 1969 when the American Board of Family Practice
began issuing time limited certificates. Although
recertification is nominally a voluntary process,
doctors must get recertified every seven years if they
want to retain the status of being “board certified.”2

The United States is currently the only country in
which most trained specialists are expected to obtain
recertification certificates at set intervals throughout

Summary points

Recertification should assess real performance in
practice and competence to continue to learn

Recertification programmes in the United States
use examinations and performance assessments as
“snapshots” of competence taken every 7-10 years

In other countries most programmes evaluate
documented participation in continuing
education as evidence of continuing competence
as a specialist

The proposed continuous recertification
programme uses computer technology to
document self directed learning from practice
and to monitor performance

Poor performers could be recognised early, given
focused assistance and additional periodic
examinations at testing centres, and if necessary
their certificates could be rescinded
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their professional lives. Twenty two of the 24 member
boards of the American Board of Medical Specialties
issue certificates, with expiry dates varying between
seven and ten years. The incentive to get recertified is
strong, for a valid board certificate has become essen-
tial for doctors in many communitites in order to
admit patients to hospital and claim the top
reimbursement fees and salaries of a specialist.
Reports that doctors who do not have specialty certifi-
cation are falsifying certificates or claiming specialty
certification on their curriculum vitae are increasing.

What does recertification entail?
The recertification procedures set up by the member
boards of the American Board of Medical Specialties
aim to encourage doctors to continue learning and
keep up to date; give recognition to doctors who con-
tinue to meet the specialty board’s standards; and
remove certification status from doctors holding time
limited certificates who fail to apply for recertification.

Most of the boards use a snapshot assessment of
knowledge, skills, and performance. Written examina-
tions, usually in the form of multiple choice questions,
are used by all boards, and 11 require set credit hours
of continuing medical education (CME), typically 50
hours a year in the three years before recertification.
Performance is measured indirectly by report of licen-
sure status, letters of recommendation from chiefs of
healthcare organisations and hospitals, attendance at
CME programmes, and independent assessment by
peers and other health professionals. Some boards
allow specialists to select their own form of assessment.

Recertification is not cheap. The member boards of
the American Board of Medical Specialties charge
doctors between $533 and $1255 to sit the written
examinations and up to $10 500 for a two day on-site
visit. On-site review of practice has recently been
discontinued,2 and it is difficult and expensive to intro-
duce more rigorous forms of assessment of clinical
skills. Site visits, examinations using standardised
patients, and case recall interviews17 have been found

to be too expensive or impossible to implement for
large numbers of board certified doctors. Furthermore,
obtaining hard evidence of the validity and reliability of
such methods of assessment would entail extensive
and expensive research—hence the reliance on written
examinations.12

Driven to extremes by competition
Medical care in the United States is a competitive mar-
ketplace. Doctors in fee for service practice have to
compete with large health corporations that own hos-
pitals and doctors’ practices. These corporations use
the number of affiliated “board certified specialists” as
an indicator of the “quality” of service they provide.
Certification has also been used by Consumer Reports, a
respected consumer organisation engaged in quality
assessment, as a criterion in ranking “best hospitals”
and “best healthcare plans.” Patients have routinely
taken to consulting directories such as the Official
ABMS Directory of Board Certified Specialists or calling a
freephone number to determine a doctor’s certifica-
tion credentials.

This pressure on doctors to produce documented if
purely nominal evidence that they are competent and
up to date has had undesirable side effects. One has
been the growth of self designated “certifying boards”
set up by specialty societies and by entrepreneurs. Most
of these, of which there are around 150, have adopted
names which mimic the names of the member boards
of the American Board of Medical Specialties. Doctors
who obtain certification certificates from these organi-
sations are required to pass an examination, take out
membership, and pay annual fees to retain their
“board” status. The standards for these qualifications
vary widely, and the many different forms of “board”
certification cause concern and confusion for both the
profession and the public. A second development has
been the launch of a new certification programme, the
American Medical Accreditation Program, by the
American Medical Association.5 This programme
allows non-certified doctors to obtain what the associ-
ation terms “accreditation” as a specialist even if they
have not completed recognised training programmes
and obtained a certificate of satisfactory completion of
specialist training. This move, which is likely to cause
further confusion among the public, will need to be
followed closely.

A third development has been the proliferation of
CME programmes aimed at (and advertised as) teach-
ing doctors how to pass board recertification exams.
The essential question of whether these programmes
provide education useful for practice is deemed to be
of secondary importance.

Recertification and CME in other
English speaking countries
Outside the United States, most postgraduate colleges
have elected not to incorporate formal examinations
into their recertification procedures. In many, the initial
certification process amounts to more than a single exit
examination, doctors being required to undergo
frequent in-training evaluations over many years. The
colleges then offer programmes for maintenance of
competence, based largely on participation in formalD
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educational activities. Most postgraduate recertification
or CME programmes simply require a set number of
hours of attendance, usually 50 a year, at recognised
CME courses. More recently, weighted credit systems
have been introduced in Canada; these recognise that
some forms of CME are more effective than others at
changing practice. Thus the MOCOMP system (see box)
awards credits on the basis of the educational quality of
the programme: traditional didactic sessions are rated at
1 credit per hour while interactive workshops based on
audits of practice with opportunities to interact with fac-
ulty members receive 2 credits per hour.

In Australia, the Royal Australasian College of Phy-
sicians has led the way in incorporating recertification
criteria that relate more closely to doctors’ perform-
ance than attendance at traditional CME courses. Par-
ticipation in quality improvement initiatives such as
audits of practice, as well as attendance of traditional
CME courses, is required. The college also has a unique
physician assessment programme in which peers, co-
workers, and patients rate doctors on their clinical
management and their “holistic” and personal skills
with patients.13 A recent pilot study in Canada showed
that this method can provide reliable and meaningful
assessments of doctors, and peer assessment may
become a mandatory requirement for licensure in the
province of Alberta.

Time limited certification is legally required of spe-
cialists in Australia and New Zealand, and in Canada it
is required for membership of the College of Family
Physicians of Canada.14 In the United Kingdom the
royal colleges and specialist associations are piloting
credit systems that are similar to the Australian model
except that participation is voluntary, not mandatory.
In Canada, certification as a specialist by the Royal
College of Physicians and Surgeons is life long.
Although there are no plans for introducing recertifi-
cation procedures, the college is experimenting with
self directed learning programmes.

Continuous recertification: the way
forward?
Snapshot assessments every 7-10 years are a crude
form of assessment of competence. A more effective
way to maintain professional knowledge and perform-
ance is to introduce a programme of continuous recer-
tification. We propose a programme based on a
combination of audit of practice data and documented
evidence of continuous learning in practice.

Practice performance data
Medical records provide data on patient encounters,
prescriptions, other treatment modalities and follow
up visits. Four member boards of the American Board
of Medical Specialties already use such data, requiring
doctors to submit computerised summary reports on
patients: family practice,15 16 plastic surgery,17 obstetrics
and gynaecology,18 and orthopaedic surgery.19 Man-
aged care corporations routinely use computer
technology to monitor doctors’ performance, patient
outcomes, and patients’ views of doctors’ attitudes. A
continuous recertification programme could build on
this technology.

In addition to assessments of their knowledge,
decision making skills, and technical expertise, doctors

should be assessed on their abilities to communicate
with both their patients and their peers, to share the
process of decision making, to work as members of a
team, and to break bad news with empathy. Modern
information systems will facilitate this form of
multiple assessment, which could be made annually or
even more frequently as part of a cycle of continuous
recertification.

Continuous learning in practice
The foundations of quality patient care begin during
training, but with rapid developments in medical
knowledge doctors have to learn continuously in prac-
tice if they are to maintain high quality care.1 More
than ever, doctors need support systems to help them
use feedback on their performance to plan and imple-
ment effective and individual continuing education
programmes. Systems, such as the computerised main-
tenance of competence program (MOCOMP) in
Canada are being set up to help them meet these
needs.25

The Royal Australasian College of Pathologists has
piloted a similar software program to help its members
to use learning portfolios as part of their maintenance
of certification. Similar systems are also being explored
in the United Kingdom.

Computer technology
Periodic examinations may be secondary to continu-
ous evaluation of practice performance and keeping
learning portfolios, but they undeniably have a place in
continued medical education. Computer based exami-
nations in particular are available at testing centres

The maintainence of competence program (MOCOMP)

• MOCOMP is a voluntary continuing education program by the Royal
College of Physicians and Surgeons of Canada to help specialists manage
their continuing education themselves

• The PCDiary software in MOCOMP is used by physician subscribers to
define their learning needs and keep a portfolio of learning (pearls of
wisdom) generated from practice, reflection on clinical experiences, CME
meetings, journal reading, and “hallway consultations”

• PCDiary software contains powerful searching, sorting, and report
generating capabilities to encourage reflection and appraisal of learning
entries

• A searchable database is generated from entries into PCDiary to produce
a “question library” available on the internet that allows physicians to
compare with peers their leaning needs and practices. The question library
also serves as a repository of identified medical education needs that is
helpful for planners of CME

• MOCOMP has 10 000 specialists voluntarily registered out of the 30 000
specialists in Canada. Approximately 400 use PCDiary and 3000 use a
paper version. Experienced users average 4-8 entries each month. All
reports are easy to use and not time consuming. Some users report that
MOCOMP motivates them to “take professional development seriously”
and “to organise their learning”; others perceive they are more selective
about attending educational conferences and meetings

• PCDiary provides summary reports that add a “living component” to the
traditional curriculum vitae and have the potential to be used for renewing
credentials of doctors

• MOCOMP contains the tools to enable doctors—including researchers,
educators, and administrators—to move from the traditional medical school
model of learning to self managed learning with reflection about practice
experiences
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worldwide through a combination of entrepreneurial
companies and not for profit testing organisations.23

The shift from paper tests to computer based tests has
accelerated in recent years. For example, the recertifi-
cation examinations of the American Board of Pediat-
rics and the American Board of Pathology are
distributed on computer diskettes for use at home, and
in 1997 the American Board of Orthopedic Surgery
and the American Board of Anesthesiology ran their
recertification programme only in computer testing
centres. The American Board of Pathology has been
operating such a centre for over two years and will
double the centre’s capacity by June.24

Advanced multimedia computer technology, such
as virtual reality environments, is being developed to
help train doctors to perform invasive surgical and
endoscopic procedures. This technology may also be
used to evaluate how well the doctors carry out these
procedures and other patient-doctor interactions.
These medical “flight simulators” are already available
commercially.26 Within a decade they are likely to be
used widely by medical schools and hospitals, both as
learning tools and to evaluate doctors’ performance,
and also to provide remedial training where there is
evidence of deficiencies in practice. Certifying boards
and colleges could use these centres as a second step
for more in depth assessments of clinical skill.

Conclusion
In the future, recertification programmes could require
specialists to provide certifying boards with computer-
ised summary reports of their practice experience and
learning portfolios every 3-5 years. Clicking a mouse
button or touching the keyboard would generate the
recertification report. Much of the scheduling could be
automated, and specialists could have automatic
reminders about what information is needed; where in
their computer reports it is located; and how, when,
and where to send it. Doctors who fail to meet set
standards, or those who have not practised for some
time, would have to undergo more in-depth
educational assessment so that an educational
“prescription” of continuing education could be drawn
up to help improve their performance.

Continuing learning must be seen as a routine part
of daily practice. Objective evidence of the quality of care
can be obtained by integrating audit and self assessment
programmes into routine clinical practice. Feedback on
the results should be given on a regular basis and
regarded not as a threat but as an opportunity to learn.
Regular appraisal of practice, using multiple assess-
ments, will also allow early recognition of doctors who
are performing badly and need focused help or
remedial education, or their licence removed.

The biggest obstacle to implementing continuous
recertification is professional conservativism about
learning methods and computer technology. These
attitudes must change, for computer literacy will soon
be essential for medical practice. At the same time it is
increasingly being accepted that all medical students
need to be taught about the concepts of adult learning
so that as doctors they go on to become lifelong
learners.28

It may take time to debate the merits of continuous
recertification, but in our view this strategy is consistent

with the evidence on how adults learn and keep up to
date,1 feasible and affordable with current technology,
and crucial to the provision of high quality medical care.

The views expressed here are the authors’ and do not represent
either the American Board of Medical Specialties and its mem-
ber boards or the Royal College of Physicians and Surgeons of
Canada.
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Statistics notes
Sample size in cluster randomisation
Sally M Kerry, J Martin Bland

Techniques for estimating sample size for randomised
trials are well established,1 2 but most texts do not discuss
sample size for trials which randomise groups (clusters)
of people rather than individuals. For example, in a
study of different preparations to control head lice all
children in the same class were allocated to receive the
same preparation. This was done to avoid contaminat-
ing the treatment groups through contact with control
children in the same class.3 The children in the class can-
not be considered independent of one another and the
analysis should take this into account.4 5 There will be
some loss of power due to randomising by cluster rather
than individual and this should be reflected in the sam-
ple size calculations. Here we describe sample size calcu-
lations for a cluster randomised trial.

For a conventional randomised trial assessing the
difference between two sample means the number of
subjects required in each group, n, to detect a
difference of d using a significance level of 5% and a
power of 90% is given by n = 21s2/d2 where s is the
standard deviation of the outcome measure. Other
values of power and significance can be used.1

For a trial using cluster randomisation we need to
take the design into account. For a continuous outcome
measurement such as serum cholesterol values, a simple
method of analysis is based on the mean of the observa-
tions for all subjects in the cluster and compares these
means between the treatment groups. We will denote the
variance of observations within one cluster by sw

2 and
assume that this variance is the same for all clusters. If
there are m subjects in each cluster then the variance of
a single sample mean is sw

2/m. The true cluster mean
(unknown) will vary from cluster to cluster, with variance
sc

2. The observed variance of the cluster means will be the
sum of the variance between clusters and the variance
within clusters—that is, variance of outcome = sc

2
+ sw

2/m.
Hence we can replace s2 by sc

2
+ sw

2/m in the formula for
sample size above to obtain the number of clusters
required in each intervention group. To do this we need
estimates of sc

2 and sw
2.

For example, in a proposed study of a behavioural
intervention in general practice to lower cholesterol
concentrations practices were to be randomised into two
groups, one to offer intensive dietary intervention by
practice nurses using a behavioural approach and the
other to offer usual general practice care. The outcome
measure would be mean cholesterol values in patients
attending each practice one year later. Estimates of
between practice variance and within practice variance
were obtained from the Medical Research Council
thrombosis prevention trial6 and were sc

2 = 0.0046 and
sw

2 = 1.28 respectively. The minimum difference con-
sidered to be clinically relevant was 0.1 mmol/l. If we
recruit 50 patients per practice, we would have
s2 = sc

2
+ sw

2/m = 0.0046 + 1.28/50 = 0.0302. The number
of practices is given by n = 21 × 0.0302/0.12 = 63 in each
group. We would require 63 practices in each group to
detect a difference of 0.1 mmol/l with a power of 90%

using a 5% significance level—a total of 3150 patients in
each group.

It can be seen from the formula for the variance of
the outcome that when the number of patients within a
practice, m, is very large, sw

2/m will be very small and so
the overall variance is roughly the same as the variance
between practices. In this situation, increasing the
number of patients per practice will not increase the
power of the study. The table shows the number of
practices required for different values of m, the number
of subjects per practice. In all situations the total
number of subjects required is greater than if simple
random allocation had been used.

The ratio of the total number of subjects required
using cluster randomisation to the number required
using simple randomisation is called the design effect.
Thus a cluster randomised trial which has a large design
effect will require many more subjects than a trial of the
same intervention which randomises individuals. As the
number of patients per practice increases so does the
design effect. In the table, the design effect is very small
when m is less than 10. This would involve recruiting a
total of 558 practices, and the nature of the intervention
and difficulties in recruiting practices made this imprac-
tical. Thus it was decided to recruit fewer practices. The
design effect of using 126 practices with 50 patients from
each practice was 1.17. This design requires the total
sample size to be inflated by 17%. If the study involves
training practice based staff it may be cost effective to
reduce the number of practices even further. If we chose
to use 32 practices then we would need 500 patients
from each practice and the design effect would be 2.98.
Thus the cluster design with 32 practices would require
the total sample size to be trebled to maintain the same
level of power.

We shall discuss the use of the intracluster correla-
tion coefficient in these calculations in a future
statistics note.
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Total number of practices required to detect a difference of
0.1 mmol/l cholesterol with 90% power at 5% significance level

No of patients per
practice (m)

Standard
deviation

No of
practices

No of
patients

Design
effect

10 0.364 558 5 580 1.04

25 0.236 234 5 850 1.09

50 0.173 126 6 300 1.17

100 0.132 74 7 400 1.38

500 0.085 32 16 000 2.98

No needed with individual
randomisation

5 364 1.00
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