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SUMMARY. Some observations have been made about the influence of the weather on

the use of the general-practitioner service. It is difficult to disentangle the biological and
behavioural components of these findings, but in general extremes of weather.low
temperatures and sunshine in winter and high temperatures and sunshine in summer.
appeared to increase the numbers of reported episodes of respiratory illness.

Introduction
There is a long history of association between illness and the weather; some of the
evidence is well established biologically, some statistical, some anecdotal, and some

related to behavioural traits among patients. It is well known that extreme meteoro¬

logical conditions have adverse effects on a person's health.sunburn, heat stress, and
exposure to cold being common examples.

However, even these are subject to interaction with personal variables that are

mainly related to adaptation although some tolerance may be inherited. The anecdotal
and statistical evidence begins to take over from the biological evidence at sub-extreme
levels of weather variables such as the influence of the British climate on chronic bron¬
chitis. Carne (1964) observed two peaks of incidence between onsets of respiratory
diseases, general-practitioner respiratory consultations, respiratory and cardiovascular
deaths, and emergency bed service admissions for respiratory diseases during the winter
of 1962/63. These were associated with fog at the beginning of December and a

" freeze
up

" during the first two months of 1963. ln the first period disease of the lower res¬

piratory tract had a higher incidence whereas in the second period it was the upper
respiratory tract that bore the brunt of the abnormal weather pattern.

After a study of the ecology of some common viruses Hope-Simpson (1966)
suggested that they differed in their association with seasonal change in ground tempera¬
ture. In particular influenza and other respiratory viruses were more commonly isolated
in the cold weather whereas the general incidence of virus infections is usually in the
summer months.

Another common example is the traditional association between rheumatic pain
and exposure to adverse weather conditions. Rose (1974) produced statistical evidence to

suggest that exacerbations of rheumatic pain and stiffness are found after periods of rain,
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but before the onset of high humidity. Less tenable hypotheses are related to the asso¬
ciation between acute respiratory infections and being caught in the rain or exposed to
draughts. Whether or not these sub-extreme conditions are of biological importance they
probably do have an influence on the demands made by patients on the doctor's time.
This subject is explored in this paper.

Reported morbidity
Morbidity studies may be used to measure biological or behavioural variables. The
biological variable.true morbidity.is observed in order to obtain a greater understand¬
ing of disease processes and consequently to contribute to the improvement of medical
treatment of disease. The behavioural variable.reported morbidity.is the demand
made on the health care system. Measurement of demand is likely to be particularly
useful in health care planning which involves the provision of resources, of manpower or

organisation.
Population and environmental factors are likely to affect both true and reported

morbidity, thus making their respective influence difficult to identify precisely. However,
for practical reasons measures of reported morbidity may be the best available estimate
of true morbidity. Consequently the difference between biological and behavioural
studies may be related not so much to the available data, but instead to the analysis and
interpretation of those data. It is likely that environmental factors will influence demand
both through true morbidity and reporting thresholds.

Morbidity recording in general practice may use as a unit either the number of
consultations or the number of episodes of an illness. Kilpatrick (1975) pointed out that
the number of episodes is influenced by population and environmental variables, whereas
the number of consultations per episode is affected by the particular disease process and
the individual general practitioner's methods.

Given that the number of episodes is the best indicator of morbidity, the final
component of the measurement for research purposes is the denominator which usually
has population at risk and time elements. The age and sex distribution of the popu¬
lation has been shown to have a large influence on morbidity (Peacock, Goodman and
Kilpatrick, 1975), so that data should be standardised to ensure comparability between
different studies. Time is usually standardised to a year, but in some instances such as
those in which seasonal variables may be important it may be appropriate to use smaller
time units.

Morbidity and the weather
The decision to report an episode of illness to a doctor is related to the illness itself, the
patient's tolerance and understanding of deviations from normal health, and his attitudes
towards the general-practitioner service. The behavioural components of these factors
may also be influenced by the level of communication between the doctor and his patient.
The influence of meteorological variables on the biological component of morbidity
may have a time lag varying from a few hours, as in the case of sunburn, to months, where
a late frost may interfere with plant growth and subsequently the incidence of hay fever.
The behavioural variables will normally have a much shorter lag, as in the case of rain
discouraging a patient from visiting the doctor.

Pocock (1972) explored the relationship between sickness absence and meteorological
factors and refers to a number of studies concerned with both biological and behavioural
reactions to the weather. Using a regression technique he indicated that the temperature
two weeks previously was related to sickness absence. In addition he made the common
epidemiological observation of an autocorrelation between the current and previous
week's incidence of upper respiratory disease.

Grob and Crowder (1975) use correlation and Markov chain approaches to study
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the associations between infectious diseases and meteorological variables with differing
time lags. In particular they calculated the transition probabilities over time between low
and high incidences of infectious diseases under different meteorological conditions,
with a view to developing a generalised approach for the study of the development of
epidemics.

Our study is primarily concerned with the behavioural variable.reported mor¬

bidity in a practice of 7,00 patients during a five-year period. Consequently the dependant
variables studied were the total number of episodes of illness reported per week and the
number of episodes of respiratory disease. The meteorological variables that were

studied were the mean weekly temperature, the variability of weekly temperature, and the
total weekly rainfall and sunshine.

Methods
Data collection
Morbidity data were collected by a Birmingham practice for all patients attending during
the years 1966 to 1970. The source document was the Royal College of General Practi¬
tioners summary (S) card which is designed to record demographic details of patients
with a morbidity code and date of first consultation for each episode of illness. Detailed
discussions of a number of computer based analyses of these data were presented by
Pinsent and Peacock (1973) and Contryman (1973). For the purposes of this study the
260 weekly totals of all episodes and episodes of respiratory illness were calculated. The
small variation in population at risk between the weeks was assumed to have no appre¬
ciable systematic influence on the observed number of episodes.

The meteorological data were collected from the daily sheets completed by the
University of Birmingham (Edgbaston) Observatory. Weekly totals of rainfall and hours
of sunshine were calculated, with the mean and standard deviation ofweekly temperature.
These latter two parameters were derived from the 28 measurements of day and night
maximum and minimum temperatures. Unfortunately the recordings of other poten¬
tially interesting variables such as relative humidity, fog, wind, and snow were considered
to be too inaccurate for the purposes of this study.
Analyses
Various associations between the four independent variables and the two dependant
variables were investigated by means of scatter plots and regression analysis. The
initial sets of analyses were of the association between the morbidity and meteorological
observations for the same week. A second analysis was of lagged regression, where the
influence of the previous week's weather on attendance rate was studied. The investi¬
gation of delayed effects of the weather was limited to the one week lag because the
investigation was mainly concerned with behavioural aspects of reported morbidity;
also the different incubation periods of the various individual diseases could produce
spurious results. For the third set of analyses these data were divided into three-month
seasons corresponding to the traditional definitions ofWinter (22 December to 21 March),
Spring (22 March to 21 June), Summer (22 June to 21 September) and Autumn (22
September to 21 December). The observed numbers of episodes were especially lower in
1966 due to some under-recording; the seasonal analyses were therefore confined to
data from the last four years of the study.

The regression analyses involved investigations of linear and higher order associa¬
tions, but in all instances the non-linear components were found not to be significant.
For the purposes of interpretation only the sign of the linear associations with an indi¬
cation of those associations that reached a 95 per cent level of significance are presented
(table 1).
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TABLE 1

The signs of the linear associations between weather variables and total and respiratory episodes for the
same week. Associations reaching a 95 per cent level of significance are marked with an asterisk. The
signs of the associations for the one-week lagged observations were the same as for the zero lag.

The results for the mean weekly temperature and the standard deviation of weekly
temperature follow the same pattern. It is probable that these two variables are cor¬
related and influenced primarily by the day maximum temperature, so that the index of
changeability (standard deviation) may not be so meaningful as hoped. A measure for
future analyses could be the coefficient of variation (SD/mean).

For the whole year there is a negative association between temperature and the
number of respiratory episodes; this association is particularly noticeable in the autumn.
It appears therefore that people with respiratory illness are more likely to seek the service
of their general practitioner when the weather changes from warm to cold. The non-

significant opposite trend observed in the summer months indicates that high temperatures
are associated with a greater reported number of both total and respiratory episodes.
It is possible that this is due to respiratory disease ofa different aetiology, such as allergic
reaction to pollen or dust.

Rainfall was not significantly correlated with either ofthe dependant variables during
any of the time periods. There is the general indication that people were less likely to
consult their doctors when it rained especially in the colder months. However, as with
temperature, wet weather in the warmer months did not appear to discourage patients
from seeing their doctor.

Sunshine was the weather variable which showed the greatest number of significant
correlations. It was positively associated in the summer both with the total number of
episodes and the number of respiratory episodes. In the winter there was a negative
association between the number of episodes of respiratory illness and the amount of
sunshine. Interpretations of these findings may be associated with the incidence of
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allergic respiratory disease in the summer or an attempt to obtain an official reason for
staying away from work. In the winter the good weather, as indicated by high weekly
sunshine totals, appeared to limit the use of the general-practitioner service for respira-
tory illness.
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PRIORITIES IN MEDICINE

Among the benefits which we can give to patients, some of the greatest are by doing
operations-often very simple operations-on benign surgical maladies. Those with
prolapsed uteruses, herniae, hallux valguses, cataracts, osteoarthritic hips, and many
other conditions can have their lives greatly improved.

To me, the most deplorable feature of the British medical scene is that many of the
unfortunate people with these conditions have to wait months or years for help, whereas
most of us spend much of our time in largely futile endeavour. As a profession we should
collectively hang our heads in shame at this paradox.

Perhaps the most important basis to all this disarray is that we respond to the
demands, not. the needs, of the public.
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HEALTH-CENTRE X-RAY UNIT

An analysis of the types and numbers of x-ray films requested in the first year of a health-
centre x-ray unit showed that chest films represented the largest proportion of these.
The unit is most valuable when it is immediately available to the patient and general
practitioner at the time ofconsultation, and thus it should be open for at least five sessions
per week.

The likely referral rate for the health-centre x-ray unit is 84 patients per 1,000 at
risk, and a unit functioning for five sessions a week can examine 60 patients during that
time. This minimum of five sessions would be fully used by a population of 30,000
patients. The running costs were found to be about the same as those of a hospital x-ray
unit.
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