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MOST studies of acute respiratory disease have concerned patients in hospital,
persons living in institutions such as orphanages or colleges, and people at work.

This paper describes a study of respiratory illness in 31 families living in or around
Glasgow during winter 1962-63 and the results of virological investigations of their
children, and of an additional 61 children with respiratory illness at home or at school
from whom diagnostic specimens were received between January 1962 and April 1966.

Methods
Epidemiological

. In the family study, families having at least two children under 16 years of age
were selected. The parents were asked to co-operate by recording symptoms of illness
in the family and notifying their doctor of any respiratory symptoms. Each family
was issued monthly with a record form to be completed daily for each member of the
family. When notified of respiratory symptoms in a child the doctor visited the family
and collected throat swabs and nasal washings from the ill child (case: 'group A')
and also from the symptomless child (contact-control: 'group B') nearest in age to
the case. These specimens were transported to the laboratorv as soon as possible,
although in some cases they were stored at 4°C. overnight. The family study extended
from mid-November, 1962 to the end of May, 1963.

A third group of children ('group C') is included in this paper. This group com-
prised (1) 50 children with respiratory illness at home or in schools who were studied
in the course of routine diagnostic work in collaboration with the public health depart-
ment and local general practitioners, and (2) 11 children of members of the hospital
staff, who had respiratory illness. Throat swabs and nasal washings were collected
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from these children between February 1962 and March 1966. No contacts of these
cases were studied.

Laboratory
On arrival at the laboratory, specimens were immediately treated and inoculated

into tissue cultures of rhesus monkey kidney, "Bristol" HeLa and semi-continuous
cell strains of human embryonic lung or kidney. The prepa fation and handling of
these tissue cultures and identification of viruses isolated in them have been described
elsewhere (Grist et al 1966).

Results
Groups A and B

In the family study, record forms were completed by mothers of 31 families, each
with at least two children under 16 years. During the period of 51 months the 31
families, which comprised 137 persons, suffered 489 illnesses; an average of 15.8
illnesses per family and 3.5 per person. The average number of illnesses for individual
members of the family were 2.7 per father, 3.1 per mother, 3.7 per child over five
years old and 3.6 per child aged five years or under. Respiratory features predomin-
ated in 315 of the 489 illnesses. Details of the time of occurrence and main region of
the respiratory tract affected are shown in table I. During most of the period nasal

TABLE I
FAMILY STUDY: TIE OF OCCURANCE OF 315 RESPIRATORY ILLNESSES

Region of respiratory tract predominantly affected
Period Nose Throat LRT Ear Eye Total

1962
November 21 11 1 1(1) 0 33
December 44 29 3 7(7) 1(1) 76

1963
January 27 11 2 0 1(1) 40
February 23 29 1 2(2) 1 54
March 21 21 2 2(1) 6(2) 49
April 27 17 1 0 1(1) 45
May 10 7 0 1 1(1) 18

Total 173 125 10 13(11) 11(6) 315
LRT- lower respiratory tract
Figures in brackets represent cases whose ear or eye disease was associated with respiratory illness and
which were therefore also entered in another column.

disturbances predominated, especially in November and December when most of the
ear involvement occurred. The throat was affected relatively more frequently in
February and March with most of the eye involvement in March.

Of the 315 respiratory illnesses recorded in table I, 229 were in children. Only
31 of these 229 illnesses were notified to the practitioner early enough to allow collection
of specimens from the patient and an acceptable contact control (table II). The age and
sex compositions of groups A and B were similar and viruses isolated showed little
difference between the groups.

The illnesses of the 31 patients in group A comprised 22 common colds, seven fever-
ish colds and two influenza-like illnesses. One rhinovirus was isolated from a feverish
cold and three rhinoviruses and the RS virus from common colds. Two older sisters
of the three-year-old boy who yielded the RS virus had no symptoms but a brother of
six months developed bronchitis two days later.

Ten of the 31 contact-controls (group B) became ill within seven days of the
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specimens being collected; four developed a cough, five a common cold and one had
measles. Rhinoviruses were isolated from two who developed colds after four and
five days respectively and from one who developed measles after seven days. The
fourth contact-control from whom a rhinovirus was isolated did not become ill and
had last had respiratory symptoms 12 days before the specimens were collected.
Group C

The illnesses in group C comprised 41 common colds, seven feverish colds and
13 influenza-like illnesses. Eleven influenza B viruses, one para-influenza type 1 virus
and five rhinoviruses were isolated from common colds, one rhinovirus from a feverish
cold and five influenza B viruses and a herpes simplex virus from influenza-like
illnesses (table II). There was a predominance of males among the 61 cases in group C

TABLE II
AGE AND SEX CHARACTERISTICS AND VIRUS ISOLATIONS OF 31 CASES (GROUP A), THEIR CONTACT-CONTROLS

(GROUP B), AND OF 61 OTHER CHILDREN WITH RESPIRATORY ILLNESS (GROUP C)

Age (years) Sex. Virus isolated
Group Range Mean M F FL PF RS RVM RVH HS

A (31 cases) 2 13 5.1 15 16 O O 1 1 3 0
B (31 contact-controls) 2-11 5.5 14 17 O O O 1 3 0
C (61 other cases) 0.3-14 6.1 38 23 16 1 0 0 6 1*

FL- influenza type B PF- para-influenza type 1 RS- respiratory syncytial virus
RVM- rhinovirus M type RVH- rhinovirus H type HS -herpes simplex

*isolated from child who also yielded influenza B

but viruses were isolated at similar rates from both sexes. The large number of isolations
of influenza type B from this group is due to the collection of specimens from over half
the cases during two influenza B epidemics: Ten cases during February 1962 and 23
cases during January 1966.

Rhinovirus infections
Rhinoviruses were found in ten (lI per cent) of the 92 children with respiratory

illness (groups A and C) and in four (13 per cent) of the 31 contact controls (group B).
These viruses were isolated during most of the months in which they were sought
(tables III and IV). The 14 rhinovirus strains isolated were tested with antisera against

TABLE 1Il
MONTHLY DISTRIBUTION OF CHILDREN STUDIED AND VIRUSES ISOLATED-GROUPS A AND B

Cases (group A) Contacts (group B)
Viruses Viruses

Month Studied isolated Studied isolated

1962
November 4 0 4 0
December 12 RS, RV-41 12 RV-51

RV-51, RV-39
1963
January 5 RV-29 5 RV-29, RV-52
February 6 0 6 0
March 2 0 2 0
April 2 0 2 RV-UT

RS-respiratory syncytial virus RV - rhinovirus serotype
RV-UT- rhinovirus not neutralized by antisera to types IA-19, 23, 25-55 (Kapikian et al 1967) nor by
antisera to 11 Glasgow candidate strains.
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rhinovirus types 1A-19, 23, 25-55 and 11 Glasgow candidate types. There were three
strains of type 51, two strains each of types 29 and 39 and one strain each of types
9, 41, 49, 52 and Glasgow strain 4462-63 (Stott, Eadie and Grist 1968); two strains
could not be identified. Thus, the 14 strains belonged to at least nine different serotypes.
There were two occasions on which rhinoviruses were isolated from both the case and

TABLE IV
SUMMARY OF ISOLATIONS FROM 61 RANDOM CASES (GROUP C)

Virus isolations
Period No. cases FLB PF1 RV HS Total

February 1962 10 6 0 0 0 6(60%)
January 1966 23 10 0 0 1* 11(48%)
March 1962 to March 1966 28 0 1 6t 0 7(25%)

excluding February 1962
and January 1966

Total 61 16 1 6 1* 24(39%)

*isolated from child who also yielded influenza type B
tthe 6 rhinoviruses belonged to serotypes 9, 39, 49, 51, 4462-63 and one was untyped
FLB- influenza type B HS- herpes simplex
PFF - para-influenza type 1 RV- rhinovirus

its contact-control. On both occasions both case and contact were found to be in-
fected with the same serotype; type 29 in one pair and type 51 in the other. Both the
contact-controls developed colds, four and five days respectively after the specimens
were collected.

Myxovirus infections
RS virus and para-influenza viruses were isolated from only two (2 per cent) of the

92 children with respiratory illness (groups A and C) which were examined (tables
III and IV). These viruses were isolated in November and December 1962. The 16
influenza B viruses isolated in group C were all found in February 1962 or January
1966. No myxoviruses were isolated from the contact-controls (group B).

Discussion
The incidence of illnesses in the families which we studied during one winter is

similar to that which has been reported by other workers in Britain (Brimblecombe et al
1958) and in the U.S.A. (Dingle, Badger and Jordan 1964). The prominence of
respiratory symptoms in 315 (64 per cent.) of the 489 illnesses which we found, is also
a common finding.

The isolation of rhinoviruses from 11-13 per cent of children whether or not they
had respiratory symptoms at the time the specimens were collected is surprising. The
isolation rate is higher than in other studies of children (Hamparian et al 1964, Bloom
et al 1963) possibly because we used human embryo kidney fibroblasts which are more
sensitive than lung fibroblasts (Stott and Walker 1967). Although the incidence of
symptomless rhinovirus infections appears to be higher in children than in adults
most studies have shown a significant association of rhinovirus infection with respiratory
illness. The apparent discrepancy between previous results and those reported here
may be due to the small number of cases we studied. It does, however, seem certain
that children can carry rhinoviruses for several days in the absence of respiratory
symptoms although these may develop later. We have also isolated rhinoviruses with
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equal frequency from children in hospital irrespective of whether their illnesses were
respiratory or diarrhoeal in character (Stott et al 1967).

During the same period as this study we also isolated rhinoviruses from 24 (43
per cent) of 56 adults with upper respiratory illness (Stott 1968). Thus, our results
indicate that the isolation of rhinoviruses from upper respiratory disease is more common
in adults than in children, as previously found by Hamparian and colleagues (1964)
and Mufson and co-workers (1963).

The fact that the 1 1 rhinoviruses isolated during 1962-63 winter belonged to seven
different serotypes emphasizes the wide variety of types which circulate at any one time.
The rhinovirus types 29, 41 and 51 were also isolated in the U.S.A. during the same
period (Hamre 1968).

The isolation of influenza B viruses from a high proportion (26 per cent.) of the
61 children in group C was due to two influenza epidemics. Only five of the 16 influenza
B infections were associated with influenza-like illnesses; the remainder were diagnosed
as comparatively mild common colds.

Summary
In a study of 31 families comprising 137 persons, respiratory symptoms predomin-

ated in 315 of 489 illnesses recorded between mid-November 1962 and the end of May,
1963. Virological studies on 31 children with respiratory illness and 31 contact-controls
revealed rhinovirus infections in 13 per cent of both cases and contacts. A further
study of 61 respiratory illnesses in children at home or at school between January 1962
and April 1966 revealed 16 influenza B infections, one para-influenza type 1, one herpes
simplex and six rhinovirus infections. The 14 rhinoviruses isolated belonged to at
least nine different serotypes.
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