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Because of its relative youth, family practice research has not
yet developed a tradition of proven research techniques. New
techniques, even those already proven effective in other
disciplines, must be evaluated in the family practice setting if
the results that they generate are to have any credibility. The
collection of morbidity data has become a major activity in
family practice research, but this has occurred without suffi-
cient examination of its reliability. Several problems, both
potential and real, exist requiring more detailed scrutiny, dis-
cussion, and possibly action. These problems of recording,
diagnosis, coding, and population, and their ramifications, are
explored with the aim of stimulating such action and encourag-
ing a rigorous approach to the collection, publication, and in-

terpretation of morbidity statistics.

Just as family medicine is a relatively new aca-
demic discipline, so is family practice research a
relatively new activity. Both the discipline and its
research arm have been the subject of discussions
about the knowledge base that they should teach
and study. Geyman has described the scope of
potential research in and into family medicine.l
Although this huge, exciting panorama creates
considerable enthusiasm, it must be approached
with caution.

As a new field, family practice research has not
developed a stock of tried and proven methods.
New tools are necessarily being developed while
others are being adopted and/or adapted from
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other disciplines, notably epidemiology and the
behavioral sciences. Caution is required to ensure
that these new or borrowed methods function
accurately in the family medicine setting and that
they are applied appropriately. The reliability and
precision of each method must be evaluated if the
results of its employment are to be credible.

For example, difficulties with the denominator
problem and with morbidity classification have
been recognized already and are under review,211
but another activity appears to have achieved
major prominence in family practice without suf-
ficient consideration of its validity and reliability.
This is the collection of diagnostic information for
the compilation of morbidity statistics. Descrip-
tive reports of disease distribution are seen as use-
ful in examining differences in morbidity patterns
between areas or jurisdictions, but their use—and
the interpretations that flow from them—are based
on the assumption that they are reliable. This as-
sumption deserves critical attention because con-
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tinuing unquestioned reliance on potentially faulty
data can harm the whole of family practice re-
search and not only the individual studies in-
volved. Only when deficiencies have been sought,
recognized, and assessed can the reliability of
morbidity statistics be determined. This paper will
review several real and/or possible deficiencies as
an initial step in this process.

Mortality Statistics

Morbidity statistics are really an outgrowth of
mortality statistics and, as such, they should be
examined both for the known weaknesses of their
progenitor and for any inherent flaws! There are
certainly proven deficiencies in mortality data.
There are problems in the registration process it-
self, in the application of rules for selecting the
cause of death from a list of diagnoses, in diagnos-
tic accuracy, and in coding.1216

Mortality statistics are based on a well-cir-
cumscribed event, death, and on diseases that are
usually definable and, thus, diagnosable with some
accuracy. In contrast, morbidity statistics are
based on what is usually a continuing event of
variable length and with blurred onset and termi-
nation—the illness “episode.” These latter events
are more often poorly defined and less amenable
to accurate diagnosis. Given that there is a certain
level of imprecision in the more precise area of
mortality, what is the level of the problem in the
realm of morbidity?

Problem Areas in Morbidity Statistics

Any problems with morbidity statistics, whether
real or potential, are significant only to the extent
that they affect the purposes for which the data are
to be used. Obviously, the collection of informa-
tion for morbidity registers cannot be ignored, but
the major emphasis in this discussion will be on
publication of morbidity rates.

The major purpose of such publications is for
comparison, for demonstrating similarities or
differences between groups or areas. Such a com-
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parison demands that the sources have a certain
basic level of similarity. In a case control study
the controls must match the cases as closely &
possible, except for the study variable. So too with
comparisons of morbidity data. If there are too
many confounding variables (differences between
the data sources), then it is virtually impossible to
determine the role of the study factor (eg, geo-
graphic location) in causing differences in rates.

Problems with morbidity statistics fall into four
groups: problems of recording, diagnosis, coding,
and population. Many of the problem areas are
potential, rather than proven. Such is the current
state of the art that the significance, indeed the
reality, of some of these problems cannot ke
assessed.

Recording

1 Thepurpose ofthe recording may have some
effect on the reliability of the results. For example,
bias may be introduced if a prime purpose of a
system is to facilitate billing procedures. Since the
purpose of reporting is to justify payment of a fee,
that justification will be paramount and accuracy
may become a secondary consideration. Physi-
cians may substitute more medically acceptable
diagnoses for some social situations, such as hous-
ing problems, to justify payment from a “ medical”
insurance scheme. They may also make substitu-
tions for other diagnoses, such as venereal dis-
eases or therapeutic abortion, to keep such confi-
dential information out of the hands of third par-
ties. Obviously these substitutions lead to under-
reporting of the problems in question and to over-
reporting of the substituted labels. By the same
token, physicians may record only one of multiple
illnesses dealt with, since one diagnosis is suffi-
cient for payment. These possible difficulties dic-
tate special caution when examining data from the
files of medical insurance plans.

2. Thefrequency ofrecording undoubtedly has
an effect on the quality of the final data. Systems
in which physicians report the same problem
every time that they see it are more prone to in-
consistent reporting and therefore to error. The
likelihood of having the same illness reported
under more than one diagnostic heading will result
in an underemphasis of the correct diagnosis and
an overemphasis on the others. The reporting of
every encounter with patients having hypertension
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wes one factor that led to an error of more than 50
percent in the apparent prevalence of hyperten-
sion in one data set.1l On the other hand, physi-
cians who only report an illness once during its
course run the risk of forgetting to report some
episodes.

3 The recorders themselves cannot help but
have an effect on the resultant picture of illness
distribution. Thus, one should not attempt to
compare data from centers that include reports
from nurses and social workers with data from
centers that specifically exclude such sources
fromtheir reporting. The data bases will obviously
be different.

Differences between individual physicians can
cause apparent incongruities in resultant morbid-
ity distributions. The dedication of individual re-
porters to their task, and the volume of the rest of
their workload can affect the accuracy and com-
pleteness of their reporting. In one family practice
residency program, it has been demonstrated that
residents actually reported, on average, one prob-
lem less than was actually dealt with.17 Recording
losses may well be higher in less motivated set-
tings. Physicians having special clinical interests
report higher frequencies of morbidity within
those spheres of interest,18 whether from the
provision of consultative services, heightened
sensitivity, or diagnostic prejudice.

4. The geographic location in which the physi-
cian practices has a bearing on reported morbidity
distributions. Urban/rural differences are a case in
point. Three Canadian studies have shown that
urban physicians report higher rates of emotional
iliness than their rural colleagues.181920 Other
differences were less consistent. This potential for
regional variation was recognized in recruiting re-
corders for the National Morbidity Surveys in
Great Britain.ZL

While this particular factor is often the study
variable in comparing two sets of morbidity data,
the two sets must come from similar sources to
meke the comparisons valid. For example, no
conclusions on national differences in Canadian
and British illness rates should be based on a com-
parison of data from inner London with data from
rural and remote northern Ontario.

5. The physical setting from which the report is
generated will alter the type of morbidity reported.
Reports from groups that have a high work load in
student health services, emergency departments,
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chronic institutions, and industry will be at vari-
ance with data coming from practices that do not
have similar involvement. Because of the special
nature of morbidity requiring service outside the
office, eg, home visits, those systems that report
only office encounters will be biasing their results
towards the under-reporting of some diseases.

6. The date of recording is important. Diag-
nostic fashions change over time, whether because
of new treatments, new information, or new em-
phasis. This temporal influence may have more
effect on reported differences in rates than do
actual changes in morbidity.

The two British national morbidity surveys con-
tain examples of this phenomenon. Between sur-
veys, the rate for hay fever doubled; that for the
common cold increased by 25 percent; for acute
sinusitis, the rate increased by 600 percent, and
that for depressive neurosis by a startling factor of
22.21 Objective analysis led to the conclusion that
these changes were due to factors other than a real
increase in the level of morbidity.2

7. The number of diagnoses recorded at an
encounter will also have an effect on the final
statistics. Those physicians that record only one
diagnosis per encounter will show a lower total
rate of morbidity in their practices. Since they
usually record only the most important condition
dealt with on any one encounter, this under-
reporting will be selectively biased towards the
minor illnesses. Further, Bentsen found that
experienced physicians disagreed on the major di-
agnosis in 15 percent of cases.I7 If only the major
diagnosis is being recorded, this level of disagree-
ment would result in important differences in ulti-
mate data sets.

8. Continuity of care will encourage consis-
tency of recording for the same problem in the
same patient. Lack of such continuity was prob-
ably another factor that caused the problem with
hypertension rates alluded to earlier.1l

9. The act ofrecording may affect the accuracy
of the report. Morrell has noted that “morbidity
studies in some way constrain the doctor to make
a diagnosis,” 2 ie, to label a collection of symp-
toms with a definitive diagnostic tag of question-
able veracity.

10. The accuracy of reports is inversely pro-
portional to the interval between service and re-
cording. It will, indeed, be the rare physician who
does not remember leaving his patient records, in-
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surance forms, or morbidity reports just a little too
long to be totally positive about all of the details of
a patient visit.

11. The recording system itself can have much
to do with the accuracy and completeness of the
reports. Systems that require little additional ef-
fort, that are seen as a part of a routine, and that
have some perceived benefit to the recorders are
likely to contain the more reliable data.

Diagnosis

1 Diagnostic criteria are poorly established for

many of the more common problems encountered
in family practice. The effect of this deficiency on
morbidity statistics is clear. How can one really
compare the incidence of an illness between two
practices if one cannot be certain that the diagnos-
tic label means the same thing in the two groups?
This is a particular problem in the field of psycho-
social illnesses. There is absolutely no guarantee
that the diagnosis of anxiety neurosis means the
same thing to different physicians, even if they
practice in the same building.

During one 12-month period at this center, the
prevalence rate of anxiety neurosis among females
aged 15 to 64 years was 95.8/1,000 attending
patients (of the same age and sex). The corre-
sponding rate for men was 46.8. The female excess
(by a ratio of 2.1:1) is quite in keeping with other
studies, 18237 but is the between-sex difference
real?

How many of the recording physicians have
definitive criteria for the diagnosis of anxiety
neurosis? Probably very few, and even among
those few, there is no assurance that the criteria
are similar. Until such problems are dealt with, it
will not be possible to look for the reasons behind
the excess of reported psychiatric morbidity
among women. Men may be presenting with simi-
lar problems, but being diagnosed as “chest wall
pain or “fatigue NYD” (not yet diagnosed).

To take another example, some physicians in-
sist on obtaining a mid-stream urine culture with a
colony count in excess of 105 before they will
diagnose a urinary tract infection. Other physi-
cians are content with a careful microscopic exam-
ination of the urine. Others again are less rigorous.
What factors are really being compared when fre-
guencies from these practices are studied? Differ-
ences in published incidence and prevalence rates
may well be the result of physician factors and not
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of patient or population factors.

2. The level of diagnosis is a closely related
problem. Where the difference has no real dlinical
significance, many physicians are satisfied to re-
port manifestational diagnoses, eg, “tension head-
ache” or *“anxiety,” as opposed to etiological
diagnoses, eg, “sick child” or “marital problem.”
This aspect of clinical medicine is highly indi-
vidualistic and there is no way of correcting te
biases that it is bound to introduce once it be-
comes a part of a data reporting system. It can
only be avoided by a prior agreement on the lewel
of diagnoses to be reported, and an ongoing
monitoring to be sure that the agreement is being
lived up to—a cumbersome process. Perhaps pool-
ing of results from several physicians will have
some effect on smoothing out the differences, but
the larger the number of recorders, the greater the
difficulty in standardizing the data collected.2

3. The importance of the diagnosis may well
affect the accuracy of the report. For many physi-
cians, diagnostic accuracy is only important to the
extent that it will assist them in helping the patient.
Thus, for a self-limited illness of the respiratory
tract, different physicians may label the same ill-
ness as “influenza,” “bronchitis,” “tracheitis,”
“pneumonia,” or even “viral illness NYD.”
Howie has shown the relatively greater signifi-
cance of signs and symptons, as compared to
diagnosis, in the management of some respiratory
illnesses.B If a physician can decide on the neces-
sary treatment before gathering enough data to es-
tablish a firm diagnosis, diagnostic accuracy may
suffer, although the patient will not.

4. Following this line of reasoning, therapeutic
decisions may affect the diagnosis, rather than
vice versa. Once again, reference to the British
surveys will provide an example. A drop in the
rates for menopausal symptoms paralleled the rise
in neurotic depression, suggesting that the diag-
nosis of neurotic depression may have been used
as an alternative diagnosis in the second survey.2
This hypothesis was substantiated by the age and
sex specific incidence rates for neurotic depres-
sion. If real, could this substitution have arisen
because physicians perceived antidepressant ther-
apy as more beneficial and/or safer than estrogen
treatment?

Another possible example comes from data &
rising out of an unpublished study of the effect
of patient gender on tranquilizer prescribing.
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Prescribing rates to men and women were re-
viewed for six psychiatric diagnoses and three
psychosocial diagnoses. It was determined that
there was a linear relationship between the
problem-specific prescribing rates and the preva-
lence rates of the psychiatric conditions. (The cor-
relation coefficient was 0.98 for men and 0.95 for
women.) The two diagnoses that appeared to have
the greatest effect in causing this relationship (anx-
iety neurosis and unspecified anxiety) were the
two with the least well-defined diagnostic criteria.
Although this finding could well have been the re-
sult of chance or bias, other explanations are
possible as well. One of the foremost of these must
be that the physicians first determined the need for
tranquilizer therapy and then assigned a diagnostic
tag appropriate to the therapeutic decision. Howie
hes postulated the same phenomenon wherein the
diagnosis “will tend to be a justification for treat-
ment, rather than the reason for it.” B

5 The definition of an episode is confusing®

but vital in the analysis of morbidity data. Should
several related diagnoses be reported as a single
illness, or should each be reported in its own right?
A child presents with coryza, pharyngitis, and
acute otitis media. Is this a single illness? If so,
should it be reported with a single diagnosis? If
yes, which one? Later the coryza and the pharyn-
gitis resolve and the acute otitis subsides, but a
serious otitis lingers. Is this a new illness or a new
episode? Probably not, but how should it be
reported?

There is also the elderly patient with hyperten-
sion. Are the hypertensive heart disease, the con-
gestive heart failure, and the hypertensive reti-
nopathy different problems or all a part of the
same illness? Certainly they present quite different
management problems to the physician. There-
fore, they should probably be reported as separate
diagnoses. Unfortunately, there is no convention
for dealing with these problems. If all physicians
were to report separate diagnoses, or all physi-
cians report only the “root” diagnosis, it would at
least be possible to know what is being dealt with
and the data could be interpreted accordingly.
Probably the current data contain a mixture of ap-
proaches, even from individual physicians.

Some agreement is required to be sure that
everyone is reporting the same thing. Since family
physicians deal with clinical problems, it would
seem reasonable to make them the basis of report-
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ing. For these purposes a clinical problem might
be defined as any problem that requires individual
investigation, therapy, or follow-up.

6. There is probably some confusion over
which diagnosis to report. McWhinney has
demonstrated the existence of a behavioral as well
as a clinical diagnosis.3 Within this model, pa-
tients may present identical symptoms for a va-
riety of reasons; particularly significant here are
the limits of tolerance and limits of anxiety.

If, for instance, a patient attends with chest
pain, not because it is severe, but because he is
worried about it, what is the diagnostic outcome?
Some physicians will consider the anxiety as the
major problem, concentrate their therapy on re-
lieving the concern, and report the diagnosis as
anxiety. Other physicians may recognize and deal
with the anxiety, but really regard the “disease”
as chest pain and report it as such. A third group of
physicians may report both anxiety and chest
pain, thus creating two illness episodes.

This difficulty arises because physicians do not
differentiate between disease and response to dis-
ease (behavior). The result is that a certain number
of behavioral diagnoses may be contaminating
morbidity data. This may be a basic cause of the
differences in psychiatric morbidity rates between
practices, a difference that has caused some con-
cern.3L It may also account, in part, for the differ-
ences in reported psychiatric morbidity rates be-
tween men and women discussed earlier.

7. The stage of diagnostic resolution at which
recording occurs is significant. The high presenta-
tion rate of undifferentiated problems is a hallmark
of primary care. Frequently these problems re-
main nosologically unresolved at the end of the
first visit and are recorded accordingly, eg,
“cough NYD.” If, as often happens, the problem
resolves and there are no further visits, there is no
difficulty. The diagnostic report of “cough NYD”
is an accurate reflection of the illness episode.
However, the process of health care frequently
continues to a stage of higher resolution. The ill-
ness may persist and on a second visit there may
be evidence to justify a diagnosis of “viral
pneumonia.” Not only are there now two diag-
nostic reports for the same episode, one is highly
inaccurate. While this problem can be overcome
with close attention to detail in a manual recording
system, its management is far more complex in
a computerized system. Probably few, if any,
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computerized data systems have yet reached the
level of sophistication required to overcome this
difficulty.

Coding

1 Astandard system of classification is essen-
tial for coding of information that is to be com-
pared between centers. The advent of the ICHPPC
has done much to alleviate this problem in family
practice research. Unfortunately, even established
systems of classification need to be revised period-
ically. These periodic revisions must be allowed
for when comparing data sets collected and coded
at different times.2L

2. The recombination of subdivision rubrics
can lead to inaccuracies. These are often devel-
oped to meet special local needs, then recombined
for comparison of data with other centers. This
process, however, requires considerable care. In
one instance, faulty recombination of rubrics would
have resulted in an 11 percent error in the reported
prevalence rate of ischemic heart disease.

3. The problem of coding methods has been
discussed elsewhere.1l Peripheral coding systems
probably have a higher level of coding accuracy
than central systems.2l

4. Inter-coder variability may be a problem,
despite the relatively concise nature of the
ICHPPC. This factor has never been assessed in
any detail. At this center, the coding accuracy var-
ies from 92 to 97 percent among the eight members
of the secretarial staff who are doing the
coding. Unfortunately, very few reports of mor-
bidity data actually mention any assessment of
coding accuracy.

Population

“Rates are the hallmark of epidemiology, for
they form the basis of comparisons....” 2 To an-
swer questions about causation, differences in dis-
ease frequencies, or success of intervention re-
quires the *setting of two rates side by side and
making some sense of comparison.” 3 Thus far,
this paper has discussed the effect that variability
in the numerator can have on the feasibility of
such a comparison. But rates, by definition, have a
denominator as well, and it too can either help or
hinder comparisons.

1 Patient age and sex are the strongest deter-

minant of morbidity, yet how frequently does one
find published descriptions of disease frequency
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with no mention of the age and sex distribution of
the source population? These frequencies are, in
fact, nothing more than crude rates and “crude
rates must never be used to compare populations
of different structure.” 3

This difficulty can be overcome by the rela-
tively simple mathematical techniques of stand-
ardization..51681 This process could, however, ke
greatly facilitated if there were agreement about a
uniform reference population for use with North
American primary care data.

2. Other population factors are certainly im-
portant, but it would be too arduous to standardize
for all of them, except in very special circum-
stances. As a basic rule, the population should be
described. If certain variables, eg, race, educa-
tion, social class, religion, are large enough (or
atypical enough) to bias the results, this should ke
emphasized.

3. Other denominators may be more appropri-
ate for some purpose, such as workload studies.
They should receive the same rigorous attention
as populations to ensure that the data will be
comparable.

Discussion

The prime purpose of this paper is to stimulate
concern about the reliability of morbidity statis-
tics. It is hoped that this concern will precipitate
dialogue and evaluation leading ultimately to reso-
lution of some problems and proof that others are
“non-problems.” This list of potential weaknesses
may not be complete and new ones may be found.

Some solutions are already being developed.
The committee responsible for the ICHPPC is
drafting a set of diagnostic criteria for each of the
classification’s rubrics. The level of acceptance of
these criteria remains to be seen. Automated cod-
ing of data should reduce inter-coder variation
within any one center, but variation between cen-
ters will be dependent upon their use of the same
program or on a rigid comparison and stand-
ardization of different methods. The publication
ofthe “Glossary for Primary Care” has provided a
provisional beginning to the standardization of op-
erational terms.®

Perhaps too, the same fortuitous circumstance
will occur in morbidity statistics that has occurred
in mortality statistics; that despite inaccuracies on
the individual case level, the pooled data will have
an acceptable level of reliability.55
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When not controlled at the stage of data gather-
ing, these problems introduce bias into the results,
a bias that cannot always be corrected by post
facto mathematical manipulation of the data. Even
if the bias is controllable at the analytical stage, it
must be recognized before action can be taken.

The possibility of so many sources of error, var-
iability, and confusion in morbidity data should
not be used as an argument to abandon their col-
lection and use. Rather, it should be seen as stress-
ing the need for disciplined activity and scientific
interpretation. Descriptions of morbidity fre-
quencies are useful for determining similarities
and differences in rates. These, in turn, may be the
signposts to areas for fruitful research. However,
if the source data are not accurate and compara-
ble, there is a major risk that the signposts will
indicate only a maze going nowhere.

Finally, morbidity statistics from family prac-
tice should be seen for what they are, a reflection
of the physicians’ diagnostic opinions about the
problems that patients bring to them. They are a
picture of only a small portion of illness and dis-
ability in the community. Even the portion that
they represent may be pictured in a biased fashion
because of reliance on the process of diagnostic
labeling—a highly individualized and often sub-
jective process in primary care.
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