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AN INVESTIGATION INTO DIFFERENCES IN RESPIRATORY

ILLNESS IN OVERSEAS AND UNITED KINGDOM STUDENTS

A REPORT TO THE MEDICAL RESEARCH COUNCIL'S COMMITTEE ON THE

AETIOLOGY OF CHRONIC BRONCHITIS

It has been suggested that overseas students may
have a worse experience of respiratory illness while
in the United Kingdom than students from the
United Kingdom itself. If this were so it might be
due to infection of overseas students with viruses to
which United Kingdom students are, by adult age,
immune, or because of differences in living con-
ditions between the two groups of students in the
United Kingdom.
The aims of the present study were:
(i) To obtain preliminary evidence regarding the

possible existence of important differences in
respiratory illness experienced between over-
seas and UK students;

(ii) To examine such differences, if found, in
relation to variations in smoking habits,
living conditions, etc.;

(iii) To compare different methods of recording
respiratory illness and to try out methods of
regular follow-up of students from overseas
and the United Kingdom.

DESIGN OF INVESTIGATION
The investigation was planned by an ad hoc

sub-committee* set up by the Medical Research
Council's committee on the Aetiology of Chronic
Bronchitis in collaboration with the student health
doctors of the Universities of Edinburgh, Sheffield,
and Wales, and in London of the Post-graduate
Medical School and the London School of Hygiene
and Tropical Medicine.

* The members of the sub-committee were: Prof. J. W.
Crofton (Chairman), Drs J. B. Brown, C. M. Fletcher,
J. C. Gilson, J. L. Graham, G. Grant, A. W. W. Gifford,
S. W. Hinds, A. Linken, G. Lucas, and D. A. J. Tyrrell,
and Mr S. A. Sklaroff. The investigation was coordinated
by Mr S. A. Sklaroff (Department of Public Health and
Social Medicine, University of Edinburgh), who also
prepared this report.

Medical and non-medical students, both graduate
and non-graduate, were to be included. Each centre
was asked to enrol a minimum of 25 male overseas
students and a minimum of 25 male UK students for
comparison. The overseas students were to be as
representative as possible of the countries of origin
of students attending the centre.

All students were to be interviewed twice: once at
the beginning of the October term, 1961, and once
again at the end of 6 months or at the end of the
course, whichever was the shorter. At these inter-
views the doctor of the Student Health Service
completed a questionnaire adapted from the standard
"Long Questionnaire on Respiratory Symptoms"
approved by the Medical Research Council's
Committee on the Aetiology of Chronic Bronchitis.
At these interviews, in addition to completing the
questionnaires on respiratory symptoms, forced
expiratory volume readings were recorded using a
timed spirometer (McKerrow, McDermott, and
Gilson, 1960).
Between the first and final medical interviews, the

students were asked to complete for every fortnight
of the period of the survey either a daily record of
respiratory symptoms or a retrospective record of
the same set of symptoms to be filled up at the end
of each fortnight. The two types of fortnightly records
were allocated to students according to a pre-
arranged random series. Students who failed to
return a record at the end of a fortnight were to be
sent a reminder with a new record; this method was
not always practicable.

Special records were also provided for the clinical
examination of students who were to be called for
consultation if they returned two consecutive
fortnightly records showing new respiratory symp-
toms. Before the survey began the medical graduate
students from overseas who were due to study at the
various centres were sent a special preliminary res-
piratory symptoms questionnaire to be completed by
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RESPIRATORY ILLNESS INOVERSEAS AND UK STUDENTS

them before leaving their own country. The same
questionnaire was sent to the corresponding UK
students attending the same centre.

COMPARISON OF DIFFERENT METHODS OF ASSESSMENT
OF THE EXPERIENCE OF RESPIRATORY SYMPTOMS

AND COLDS
REPORTED ANNUAL NUMBER OF COLDS
The annual number of colds reported by students

before attending the UK centre (Preliminary Form)
and the annual number of colds reported at the first
medical interview (First UK Form) provided a crude
index of the personal variation in reporting, since
the interval of time between the two records was less
than a year and the experience summarized should
have been approximately the same.
The two types of record were available for 71

students. They gave similar overall distributions of
the number of colds per year within the UK and
within the overseas student groups (Table I).

TABLE I
NUMBER OF COLDS PER YEAR ON "PRELIMINARY" AND

"FIRST UK" FORMS

No. of UK Students Overseas Students
Colds

per Year Preliminary First UK Preliminary First UK
Form Form Form Form

0 0 0 2 2
1 3 4 17 14
2 18 14 17 18

3 or More 5 8 9 11

Total 26 26 45 45

Cross-tabulation of the number of colds from the
two records showed that there was complete agree-
ment in 52/71 (73 * 2 percent.). There wasno significant

evidence that more colds were reported at the first
medical interview on the UK Form than on the
Preliminary Form. There was also no significant
difference in the proportion of complete agreement
of the two records between the UK and overseas
groups.

COMPARISON OF RETROSPECTIVE AND DAILY SYSTEMS
OF SELF-RECORDING RESPIRATORY SYMPTOMS FOR
FORTNIGHTLY INTERVALS
The method ofrandom allocation ensured that the

two types of fortnightly record were well balanced
in the various groups (Table II).

TABLE II
DISTRIBUTION OF RETROSPECTIVE AND DAILY METHODS
OF SELF-RECORDING OF RESPIRATORY SYMPTOMS FOR

FORTNIGHTLY INTERVALS

Type of Fortnightly Record
Age Student .
(yrs) Group Retrospective Daily Total

Under 25 UK .. 30 26 56
Overseas 16 21 37

25 to 34 UK .. 12 13 25
Overseas 33 29 62

35 or More UK .. 9 5 14
Overseas 8 10 18

All Ages UK .. 51 44 95
Overseas 57 60 117

The reported frequency of specific respiratory
symptoms was on the whole similar for the two types
of fortnightly record. There was a tendency for the
daily record to give slightly higher frequencies for
the more common symptoms. Frequent sneezing
and runny nose were relatively more often reported
by overseas students than by UK students using the
daily record (Table III).

TABLE III
DAILY AND RETROSPECTIVE RECORDING OF RESPIRATORY SYMPTOMS AND REMEDIES ADOPTED IN A FORTNIGHT

Student Group .Overseas UK Total

Type of Record .Retrospective Daily Retrospective Daily Retrospective Daily
No. of Students using Type of Record 57 60 51 44 108 104

No. of Fortnightly Records Returned .497 540 499 444 996 984

1. Stuffy Nose .. 21-6 29-2 32-4 285- 27-1 28-9
2. Frequent Sneezing 10*0 21-5 10-3 13*4 10*2 17*7
3. Runny Nose . . 173 26-2 178 19*8 17*6 23-4

Speci- 4. Sore Throat ..12-4 14-6 13-6 21-6 13-0 17-8
fled 5. Yellow/Green Sputum 8-8 9*1 6*3 9.9 7.5 9.5

No. of Symp- 6. Clear Sputum 7-6 6-7 8-5 11*1 8-l 8-7
Fortnightly toms 7. Cough ..171 18-9 18-0 17-6 17-6 18-3
Records 8. Chest Pain . .6 1-10*6 2*5 0-6 17
per 100 9. Wheezy Chest 3*1 21 1*8 2*9 2*4 2-5

Fortnightly 10. Headache ..173 16-1 9*8 123 13 9 14-3
Records 11. Fever (>99'F.) .. .. 2-2 3-7 12 2-4 1 7 2-9

12. Confined to Bed .. .. 3 2-1 2*0 1*3 2-7 1-7
Reme- 13. Doctor Consulted .. .. 2-7 2-2 1*8 1-1 2*2 1-7
dies 14. Antibiotics Taken .. .. 2-2 2-2 I-8 2-0 2*0 2*1

15. Aspirin, etc., Taken .. .. 14-5 11-6 12-2 12-5 13-4 12-0
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MEDICAL RESEARCH COUNCIL

A comparison was also made of the frequency and
severity of colds for UK and overseas students using
the two alternative methods of recording.
The respiratory symptoms recorded by the students

were used to define an episode of a cold as follows:
Symptoms of the same kind lasting at least 3 days;

a new episode if the symptoms had not been present
the previous fortnight. The following symptoms were
to be considered in defining an episode:

1. Frequent sneezing: only with another symptom.
2. Runny nose: alone if 3 or more days.
3. Sore throat: 3 days alone or with other symptom.
4. Yellow or green sputum: 3 or more days if alone.
5. Clear sputum (white) only if new and if associated

with other symptoms.
6. Cough: only if new and if associated with other

symptoms.
7. Chest pain: only ifnew and if associated with other

symptoms.
8. Wheezy chest: 3 or more days alone.
9. Headache: only with other symptoms.

10. Fever (above 990F.): only with other symptoms.
11. Stuffy nose: ignored altogether.

The "cold" episodes identified according to these
criteria have been analysed at four levels of severity:

(1) All colds.
(2) All colds with cough.
(3) All colds with cough and sputum.
(4) All colds with cough and purulent sputum.

As the daily and retrospective types of fortnightly
record were evenly balanced in the three main age-
groups, comparisons are presented for all ages
combined.
Among both the UK and overseas students, the

frequency of "all colds" was the same for students
using the retrospective and the daily system of
recording respiratory symptoms. The more severe
type of cold was relatively undernoted from the
retrospective type of record (Table IV).

Student health doctors at the different centres
reported that students were satisfied with the con-
venience of the method of recording that had been
allocated to them, although some students said that
they would have expected difficulty with the alter-
native method! Each type of record was adequately
completed. The only suggestion to come from the
students was that a weekly period of recording was
preferable for either type of record.
From the point of view of analysis, the daily

method of recording is desirable, since it permits
recognition of the sequence of symptoms and easier
identification of a "cold" episode.

TABLE IV
FREQUENCY AND SEVERITY OF COLDS (SELF-RECORDED
RESPIRATORY SYMPTOMS) ACCORDING TO TYPE OF

FORTNIGHTLY RECORD
(Colds per 100 person fortnights)

Student Group .UK Overseas

Type ofRecord ~~Retro- Retro-Type of Record .. .. Daily spective Daily spective
No. of Students .. . 44 51 60 57

No. of Fortnights .. .. 444 499 540 497

All Colds .. 13-7 14-4 12-0 13-3

Colds with Cough 9*0 8 2 8-0 7 - 2
Type of Cold

per 100 Colds with Cough
person and Sputum .. 6- 5 5 2 5-0 4-0
fortnights

Colds with Cough
and Purulent
Sputum .. 52 3-2 4 4 2-6

NUMBER OF COLDS REPORTED AT FINAL INTERVIEW
AND NUMBER ASSESSED FROM SELF-RECORDED
RESPIRATORY SYMPTOMS
The student's recollection and reporting of a cold

was likely to vary with his criteria of a cold and his
power of recollection. If his recollection were poor,
there would be a tendency for fewer colds to be
reported than would be assessed from self-recorded
symptoms. If his criteria of a cold were weaker than
those adopted for assessing the self-recorded
symptoms, then the student should have reported
more colds than the number assessed from his
record of symptoms.
Some indication of the relationship between these

two sources of information on the number of colds
experienced in a defined period was available for 38
undergraduates with thirteen completed fortnights
of self-recorded symptoms. The older students did
not provide a sufficient number of records for a
similar analysis (Table V, opposite). The number of
colds reported by these 38 students at their final
interview was cross-tabulated against the number of
colds determined from the fortnightly records of
respiratory symptoms for each of the four levels of
severity.

Since more colds were reported at final interview
than were assessed from the self-recorded symptoms,
it is reasonable to assume that the study's criteria of
a cold were more stringent than those adopted by
the students themselves. With these small numbers,
there were no marked differences between the over-
seas and UK students in their "over-reporting" of
colds at the final interview.
Only one of the 38 students reported having had

"no cold" and this was in agreement with his self-
recorded symptoms. Four of the 27 students who
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RESPIRATORY ILLNESS IN OVERSEAS AND UK STUDENTS

TABLE V
COMPARISON OF NUMBER OF COLDS BASED ON SELF-RECORDED SYMPTOMS AND NUMBER OF COLDS REPORTED
AT FINAL INTERVIEW, BY TYPE OF COLD, IN 38 STUDENTS WITH THIRTEEN COMPLETED FORTNIGHTLY RECORDS

Colds with Colds with
Colds with Cough and Cough and

Type of Cold All Colds Cough Sputum Purulent
Sputum

Student Group .UK Overseas UK Overseas UK Overseas UK Overseas

Agreement between More Colds on Final Interview 10 7 16 12 18 16 19 16
Final Interview Same Number from Both 8 10 2 6 2 2 1 2
and Self-recorded More Colds from Self-Recorded
Symptoms Symptoms .. 2 1 2 - - - - -

Total Students in Group .20 18 20 18 20 18 20 18

reported that they had had one or two colds provided
fortnightly records yielding no colds. Of the ten
students reporting having had three or more colds,
three had only one and the rest had two or more
according to the fortnightly records.

FOLLOW-UP
It was not expected that a large number of post-

graduate students would bother to complete and
post the preliminary form sent out before they
joined their university centre. Among the 104
medical post-graduates who finally co-operated, a
high proportion (73 per cent.) had sent in a pre-
liminary form. As accurate figures of the total
number of post-graduates to whom forms were sent
are not available, it is not possible to obtain similar
figures for those who did not finally co-operate.
Some medical post-graduates failed to attend their
university centre although they had sent in a
preliminary form.

All but five of the total 217 students returned at
least one fortnightly record. The best follow-up was
achieved for the undergraduate students, despite the
fact that a small-pox epidemic in South Wales and
changes in the medical staff during the survey were
added to the intrinsic difficulties of tracing students.
Only about half the students attended for a final

medical interview. This low rate was due partly to
early departures from the centres and partly to the
illness of the medical staff.

COMPARISON OF UK AND OVERSEAS STUDENTS
Since small numbers did not permit close matching

of the two groups of students at the different centres,
there were some important differences between them
(Table VI).
The overseas group was heavily weighted with

post-graduates, particularly medical post-graduates;
this group was therefore older than the UK group.
As these medical post-graduates were attending

TABLE VI
COMPOSITION OF STUDENT GROUPS

Over-
Student Group UK seas Total

No. of Students in Investigation .. 95 122 217

Undergraduates Medical 13 10 23
Non-

medical 45 31 76
Status

Post-graduates Medical 36 68 104
Non-

medical 1 13 14

Under 20 .43 7 50
20-24 13 32 45

Age 25-29 15 27 42
(yrs) 30-34 10 36 46

35-39.11 1I1 22
40+ .3 9 12

Living Accommodation with Yes 18 13 31
Children of School Age No 77 109 186

shorter courses, their period of observation was also
shorter than that of the UK students.

Relatively fewer overseas students lived with
private families than did UK students. Thus a
slightly higher proportion of UK than of overseas
students was exposed to children of school age,
18 * 9 and 10 * 6 per cent. respectively.

EXPERIENCE OF RESPIRATORY ILLNESS OF UK AND
OVERSEAS STUDENTS

Four indices of the experience of respiratory illness
were available:

(1) Fortnightly records of specific self-recorded
respiratory symptoms;

(2) Frequency of colds based on these records of
symptoms;

(3) Students' retrospective assessment of the number
of colds experienced before and during the
investigation;

(4) Ventilatory capacity at first and final medical
examinations.
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MEDICAL RESEARCH COUNCIL
(1) SELF-RECORDED RESPIRATORY SYMPTOMS

Since the UK and overseas students differed in
their ages and in the period of recording, the fre-
quency of specific symptoms per 100 fortnightly
records has been standardized for three age groups
(under 20 years, 20 to 34 years, and 35 years or
more) and for short (1 to 6 fortnights) and long
(7 to 13 fortnights) periods of observation (Table
VII).

TABLE VII
UK AND OVERSEAS STUDENTS SELF-RECORDED

RESPIRATORY SYMPTOMS AND REMEDIES
(Rates adjusted for differences in age and in period of recording)

Student Group .UK Overseas

No. of Students in Survey .95 122

No. returning Records .95 117

Total No. of Fortnightly Records Returned 943 1,037

1. Stuffy Nose .. 28 7 31*3
2. Frequent Sneezing 11-8 10-4
3. Runny Nose .. 184 23*7
4. Sore Throat .. 176 13*3

Speci- 5. Yellow/Green
fied Sputum . 9*7 10 2

Symp- 6. Clear Sputum .. 123 6-4
Frequency toms 7. Cough .. .. 189 17*6
per 100 8. Chest Pain .. 15 0 5

Fortnightly 9. Wheezy Chest .. 27 2-7
Records 10. Headache .. 10-3 17-1

11. Fever (>99TF.) 1-2 2-6

12. Confined to Bed 1*6 2*0
Reme- 13. Doctor Consulted 1 2 2-3
dies 14. Antibiotics Taken 2-2 1*9

15. Aspirin, etc., Taken 117 13*7

The overall impression is that the two groups of
students were remarkably similar in the frequency of
their respiratory symptoms. The overseas students
had an excess of only one of the eleven symptoms,
viz. headaches, which was reported more often by
them in each of three age groups. The UK students
reported sore throats and also clear sputum more

often than the overseas students, but the excess was
confined to students under 35 years.

(2) FREQUENCY OF COLDS (.ased on Self-recorded
Respiratory Symptoms)

The total number of colds identified in the 1,980
fortnightly records returned was 264 a rate of 13 * 3
per 100 records-equivalent to an average of 3.5
colds per year.

After adjusting for differences in age and period of
recording, the number of colds per 100 records was

higher for the UK students, 14 2, than the overseas
students, 12-4. The UK students also had a higher
(adjusted) rate of severe colds (with cough and
sputum) than overseas students by a ratio of 6-7
4-2.
Comparison within age groups shows (Table VIII)

that the excess of colds among UK students was
confined to those under 25 years. In this age group
the excess was noted at each of the four levels of
severity.
These comparisons in terms of "person-fort-

nights" do not lend themselves to the usual tests of
significance. To test whether the higher rates of colds
in the younger UK students were significantly
different from those for the younger overseas
students, the number of colds for studen with
similar observation periods was examined. Adequate
numbers were available for students under 25 years
with thirteen fortnightly records completed. To allow
the use of the f-test, the number of colds per student
was transformed according tox V/No. ofcolds+0 5.

This comparison confirmed the higher frequency of
more severe colds among the younger UK students,
although only at the level of "all colds with cough"
was the difference between the two groups statisti-
cally significant (P < -05).

TABLE VIII
FREQUENCY AND SEVERITY OF COLDS IN OVERSEAS AND UK STUDENTS ATTENDING THE SAME UNIVERSITY CENTRES

IN THE UK, BY AGE
(Based on fortnightly self-recording of respiratory symptoms)

Colds per 100 Person Fortnights
No. of No. of

Student Students Fortnights for All Colds
Age (yrs) Group Self- Students All Colds All Colds with Cough

Recording Self-Recording All Colds with Cough with Cough and Purulent
and Sputum Sputum

Under 25 UK 56 630 14*1 8*9 5*7 4.3
Overseas .. 37 396 11*1 5*3 2-5 2-0

25 to 34 UK .. 25 194 17*0 9*8 7-7 4-6
Overseas .. 62 495 13*5 9*1 5*9 4-6

35 or More UK .. 14 119 9-2 5 0 3-4 3-4
Overseas .. 18 146 13*7 8*9 5*5 4-1

All Ages UK .. 95 943 14*1 8*6 5*8 4*2
Overseas . 17 1,037 12*6 7-6 45- 3-6
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RESPIRATOR Y ILLNESS IN OVERSEAS AND UK STUDENTS

The excess of colds among the younger UK
students in comparison with their overseas colleagues
was noted among students using either type of
record and at each level of severity.

(3) RETROSPECTIVE ASSESSMENT OF COLDS
Past Experience of Colds.-Students were asked

how many colds they had in a year (0, 1, 2, 3, or
more) on the preliminary form sent to them before
they attended their first medical interview and also
on the questionnaire completed at that interview.
The preliminary forms returned (71) were too few
for detailed analysis, but these figures also suggested
that the UK students were reporting a heavier
incidence of colds. This difference was clearer in the
figures based on the first medical interview. Compari-
son of the UK and overseas students is made in
terms of the proportion of students reporting three
or more colds per year, for each of three age groups
(Table IX).

TABLE IX
PROPORTION OF STUDENTS REPORTING THREE OR
MORE COLDS PER YEAR AT FIRST MEDICAL INTERVIEW,

BY AGE

No. Students with
Stating Three or More Colds

AOe Student Number per Year
(yrs) Group of Colds

per Year* No. Per cent.

Under 25 UK 6.. 6 34 60 7
Overseas.. 39 15 38-5

25 to 34 UK .. 22 10 455
Overseas. . 63 17 27*0

35 or More UK .. 14 4 28-6
Overseas. 19 5 26-0

* Four students did not state the number of colds:
Three UK students of 25 to 34 years.
One overseas student of over 35 years.

The UK students, especially the younger ones,
reported a heavier incidence of colds than the over-
seas students. Combining results for all three age
groups, using the criterion of Cochran (1954),
the differences are significant (P < *0027).

Assessment ofNumber ofColds during Investigation
Period made by Student at Final Medical Interview.-
Only half the total number of students had a final
interview 106/217, and in twenty ofthese the full set of
questions was not completed. The numbers were too
few for detailed analysis; for the students under 25
years, however, the pattern of reported colds was

consistent with the UK students' reporting a higher
frequency of respiratory symptoms on the fort-
nightly records.

(4) VENTILATORY CAPACITY
Forced Expiratory Volume (litres per sec.).-If a

higher incidence of reported colds was associated
with a pre-existing diminished respiratory efficiency,
the UK students should also have lower mean FEV
readings. This was not so; in fact, at the beginning of
the survey the overseas students had a slightly lower
mean FEV than the UK students-after adjusting
figures for age and height-the ratio being 3 97
4.18 litres ( 05<P< *10).

Changes in Forced Expiratory Volunie. First and
final records were available for 82 students. The
changes in this measurement between the two
readings for the two groups of students under and
over 25 years of age did not differ significantly from
zero; neither, therefore, did the differences between
the mean changes of the UK and overseas students
(Table X).

TABLE X
CHANGES IN VENTILATORY CAPACITY, BY AGE

Difference between
Forced Expiratory

No. of No. of Volume Readings at
Age Student Students Students First and Final
(yrs) Group in with Interview

Survey First (litres per sec.)
and
Final

Readings Mean SD

UK 56 25 -0-0241. 0501.
Under 25 Overseas 39 12 -0 2081. 0 411.

Difference between Means 0 1841., SE = 153 1.,
t = 12, P> *2

UK 39 15 -0 081. 0-471.
25 or Overseas 83 30 -0*021. 0*191.
More

Difference between Means = 0 06 1., SE = 0-13 1.,
t = 0-46, P> 95

The differences between first and final readings were
significantly less variable among the older overseas
students (F =6 1 df. 14, 29, P< *01) than among the
older UK students; a higher proportion of these
overseas students had a shorter interval between the
two measurements than the UK students.

OTHER FACTORS ASSOCIATED WITH COLDS
Smoking habits, living circumstances, area of

residence, and season are factors which may have
influenced the frequency of colds among UK and
overseas students.

SMOKING AND COLDS.-The higher frequency of
the more severe colds among the younger UK
students might have been associated with a higher
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MEDICAL RESEARCH COUNCIL

proportion of smokers among them, but although
the frequency of severe colds (with cough and
purulent sputum) was greater among smokers than
among non-smokers (Table XI), there proved to be
fewer smokers among the UK than the overseas

students. The UK students under 25 years had more
severe colds than the corresponding overseas
students in both the smoking and non-smoking
categories.

COLDS AN? DOMESTIC EXPOSURE TO CHILDREN OF
SCHOOL AGE.-Domestic exposure to school children
has been reported to be associated with a higher rate
of upper respiratory tract infection (Brimblecombe,
Cruickshank, Masters, Reid, and Stewart, 1958).
Only 29 students in the combined groups lived in
houses with one or more school children, and this
group included a higher proportion of the UK
students. The numbers are too small for a full
analysis by age, but the UK students under 25 years
had a greater frequency of colds, especially severe

colds, than overseas students of the same age
whether there were school children in their homes or

not (Table XII).

AREA OF RESIDENCE.-The design of the investi-
gation allowed a comparison to be made of the
respiratory experience of the students under 25 years

of age in two centres, Sheffield and Cardiff, and of
that of the students aged 25 to 34 years at two
centres, Edinburgh and London. At ages 35 and
over, the numbers were too small for reliable com-
parison.
Among the students under 25 years of age, the

frequency of colds at different levels of severity was

very close for students at Cardiff and Sheffield.
Among the older students, aged 25 to 34 years,

there were no marked differences between Edin-
burgh and London. In this age group there appeared
to be a difference between Sheffield and Cardiff
students on the one hand, and Edinburgh and
London students on the other; the frequency of
severe colds was greater among the latter. Although
the numbers of students in this age group at Cardiff
and Sheffield were small, a higher proportion of
these students are between 25 and 29 years (15/19)
compared with the London and Edinburgh students
(26/68). As shown earlier the frequency of colds was
higher in the younger age groups. This suggests that
for this age group the difference between the pairs of

TABLE XI
FREQUENCY OF SEVERE COLDS WITH COUGH AND PURULENT SPUTUM IN OVERSEAS AND UK STUDENTS, BY AGE

AND SMOKING HABITS
(Based on fortnightly self-recording of respiratory symptons)

Smokers Non-Smokers

No. of Colds No. of Colds
Age (yrs) Student Group No. of with Cough and No. of with Cough and

No. of Fortnightly Purulent No. of Fortnightly Purulent
Students Records Sputum per 100 Students Records Sputum per 100

fortnights fortnights

Under 25 UK .. .. 23 257 5*4 33 373 3-2
Overseas .. 17 178 2*2 20 218 1I8

25 to 34 UK .. .. 11 68 5*9 14 126 6-1
Overseas .. 31 245 5*7 31 250 3-6

35 or More UK .. .. 7 53 5*7 7 66 15
Overseas .. 10 82 6-1 8 64 16

TABLE XII
FREQUENCY OF COLDS AND DOMESTIC EXPOSURE TO SCHOOL CHILDREN FOR UK AND OVERSEAS STUDENTS UNDER

25 YEARS
(Based on fortnightly self-recording of respiratory symptoms)

Colds per 100 Person Fortnights
Living Total No.

Accommodation Student Group of Students Total No. of All Colds All Colds with
with School Recording Fortnights All Colds All Colds with Cough Cough and
Children with Cough and Sputum Purulent

Sputum

Yes UK .. .. 12 132 11-4 7-6 4 5 3-8
Overseas .. 3 29 10*3 6-9 34 -

No UK .. .. 44 498 14-9 9-2 6-0 4-2
Overseas .. 34 367 11*2 5*2 2*4 2*3
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RESPIRATORY ILLNESS INOVERSEAS AND UK STUDENTS

TABLE XIII
FREQUENCY AND SEVERITY OF COLDS IN UK AND OVERSEAS STUDENTS AGED 25 to 34 ACCORDING TO AREA OF

RESIDENCE
(Based on fortnightly self-recording of respiratory symptoms)

|No. of l
Colds per 100 Person Fortnights

Student Area of Residence Students Self- Total No. of Colds with
Group Recording Fortnights All Colds with Colds with Cough and

Colds Cough Cough and Purulent
Sputum Sputum

UK Edinburgh 8 38 18-4 13*2 10*5 5*3
London . .14 118 18-6 11.9 9-3 5S9
Sheffield and Cardiff 3 38 105 - -

Overseas Edinburgh 17 79 16-5 13 9 10-1 7*6
London .. 29 226 15*9 11*9 8-0 6-2
Sheffield and Cardiff 16 190 9*5 3*7 16 1-6

All Students Edinburgh 25 117 17 1 13*7 10-3 6-8
London .. 43 344 16-9 11*9 8-4 6-1
Sheffield and Cardiff 19 228 9 7 3 * 13 13

cities might reflect a real difference in experience of
respiratory illness (Table XIII), since the centres
with the older students had the higher rates.

SEASON.-The records of respiratory symptoms
and of episodes of colds based on them were charted
but no systematic differences in the seasonal distri-
bution of colds in the different centres were observed.

DISCUSSION
The present study does not support the suggestion

that overseas students have a higher respiratory
infection rate in the UK than their UK colleagues
attending the same centres. On the contrary, at the
younger ages, there is consistent evidence that the
UK students had more colds, especially severe colds,
than the overseas students before and during the
investigation. The higher proportion of UK students
under 20 years of age may explain the differences
noted. When, however, the under 20 and the 20 to
25-year-old students were examined separately, the
UK students in both age groups had more colds.
The clinical impression that overseas students

have more respiratory illnesses than the UK students
may have arisen because the overseas students are
quicker to consult a doctor. The overseas students
for example, complained more frequently of head-
aches whether or not other symptoms of a cold were
present. There was no marked difference, however,
in the frequency with which the UK and overseas
students consulted a doctor of the Student Health
Service during the survey (Table XIV), and numbers
consulting were not significantly different (P> *3) in
any of the three age groups.
There remains the possibility that differences in

respiratory illness rates between the UK and over-
seas students may exist but may remain masked by
differences in living conditions which raise the

TABLE XIV
STUDENTS WHO HAD ONE OR MORE SPECIAL

CONSULTATIONS, BY AGE

UK Overseas

Percent- Percent-
Student Group age of age of

Students Students
No. of with One No. of with One
Students or More Students or More

Consul- Consul-
tations tations

Under 25 56 23*2 39 28*1
Age 25 to 34 25 8*0 63 17*5
(yrs) 35 or More 14 14 3 20 20-0

All Ages 95 17*9 122 20*5

level of exposure of the UK students. No evidence of
this was found. Moreover, since the comparisons
were made in four independent centres, the possi-
bility that the pattern of similarity and difference is
due to other hidden factors is unlikely. The con-
clusion, therefore, is that overseas students do not
experience a higher frequency or greater severity of
respiratory illness in the UK than their UK col-
leagues.

This conclusion is consistent with the recent find-
ing in sera derived from many countries that anti-
bodies to the respiratory viruses so far identified
tend to be present in specimens from all countries
(Taylor-Robinson, 1963).

SUMMARY
(1) In order to compare the experience of acute

upper respiratory illnesses in United Kingdom and
overseas students, undergraduates attending courses
in Cardiff and Sheffield and medical post-graduates
attending courses in London and Edinburgh were
medically interviewed at the beginning and end of a
period of up to 6 months. Standard respiratory
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questionnaires were used. During this period, the
students kept a fortnightly record of their respiratory
symptoms. Forced Expiratory Volume (FEV)
readings were also made at the beginning and end of
the investigation.

(2) Theprincipal difference between the two groups
of students was the higher frequency of colds,
especially more severe colds, in the UK students
under 25 years than in the overseas students of the
same age. This excess was noted independently of
smoking habits and domestic exposure to children
of school age, and was found in both Sheffield and
Cardiff undergraduates.

(3) Smoking was shown to be associated with more
severe colds in both UK and overseas students, but
the UK students included fewer smokers.

(4) The only detectable difference in the frequency
of colds in students in different centres was that
severe colds were more common among students
aged 25 to 34 years living in Edinburgh and London
than in those living in Sheffield and Cardiff. The
level of colds among the undergraduates was similar
in Sheffield and Cardiff.

(5) The practical possibility of the self-recording
of respiratory symptoms for fortnightly periods was
demonstrated, although some preference was ex-
pressed for a week as the recording period. The daily
method of recording symptoms yielded slightly more
severe symptoms and colds than retrospective
assessment at the end of each fortnight. The daily
method was also more convenient for analysis of
symptoms and "cold" episodes.

(6) The number of colds per year reported by
students on two different occasions covering
approximately the same period agreed for 73 per cent.
of the students with available records. In this
connexion, there was no difference between the UK
and overseas students.

(7) At the end of the survey, both the UK and
overseas students reported a higher frequency of
colds than was assessed on the basis of their fort-
nightly self-recorded symptoms, for which a
restricted definition of a cold had been adopted.

(8) Co-operation with students was satisfactory
once contact had been made. There were adminis-
trative difficulties in following students towards the
end of their courses.

We are grateful to Miss Wilma Laidlaw and to Mrs
Joan Valentine for assistance with the analysis, and to
Miss Marjory Drummond for secretarial assistance. We
are grateful to the Medical Research Council which
provided travelling expenses for the meetings of the Sub-
Committee. The main expenses of the investigation were
met by the various Students' Health Services, by the
Royal Victoria Hospital Tuberculosis Trust, and by the
Departments of Respiratory Diseases and of Public
Health and Social Medicine in the University of Edin-
burgh.
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