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BACKGROUND: Epidemics of hospitalization for chronic obstructive
pulmonary disease (COPD) occur annually during the Christmas holi-
days, and COPD exacerbations commonly coincide with respiratory viral
infections.

OBJECTIVE: To compare the incidence and determinants of COPD
exacerbations occurring between the Christmas holiday period and the
remainder of the winter season.

METHODS: Seventy-one subjects with COPD of mixed severity faxed
daily symptom diaries to a computer monitoring system from December 1,
2006, to April 30, 2007. Possible exacerbations prompted a home visit for
assessment, spirometry and specimen collection for virological testing.
RESULTS: Study subjects submitted a total of 95.4% of possible daily
symptom diary sheets by fax. Of 114 possible COPD exacerbations detected
using the faxed diaries, 110 met the Anthonisen criteria for true exacerba-
tions. A total of 47 exacerbations (mean 6.7/week) occurred during the
Christmas holiday period, while 63 exacerbations (mean 4.3/week)
occurred during the remainder of winter. Of the Christmas period exacer-
bations and of those in the balance of winter, 21 (44%) and 20 (32%),
respectively, coincided with respiratory viral infections.
CONCLUSIONS: The incidence of COPD exacerbations during the
Christmas period was greater than during the rest of winter in 2006/2007
and peaked immediately before Christmas — in contrast to hospital presen-
tation for COPD, which peaked during the Christmas week. No clear role
of respiratory viral infections in the increased rate of exacerbations during
the Christmas period was established in the present study. COPD patients
were highly compliant with daily symptom reporting using faxed daily
diaries, which permitted nearly complete detection of all exacerbations
that occurred at incidence.
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La saison des fétes comme facteur de risque
d’exacerbation de la maladie pulmonaire
obstructive chronique

HISTORIQUE : Une épidémie d’hospitalisations attribuables a la maladie
pulmonaire obstructive chronique (MPOC) s’observe tous les ans pendant la
période des fétes, et les exacerbations de MPOC coincident souvent avec des
infections respiratoires virales.

OBJECTIF : Comparer 'incidence et les déterminants des exacerbations de
MPOC qui se produisent entre la période des fétes et le reste de la saison
hivernale.

METHODOLOGIE : Soixante et onze sujets atteints de MPOC de gravité
mixte ont télécopié un journal de leurs symptomes quotidiens a un systéme
de surveillance informatisé entre le 1°" décembre 2006 et le 30 avril 2007. Les
exacerbations possibles ont suscité une visite a domicile afin d’effectuer une
évaluation, une spirométrie et une collecte d’échantillon en vue d’'un test
virologique.

RESULTATS : Les sujets a 'étude ont soumis un total de 95,4 % de
feuilles de journal des symptdmes quotidiens possibles par télécopieur. Des
114 exacerbations de MPOC possibles décelées au moyen des journaux télé-
copiés, 110 respectaient les criteres d’Anthonisen de véritables exacerbations.
Au total, 47 exacerbations (moyenne de 6,7 par semaine) se sont produites
pendant la période des fétes, et 63 (moyenne de 4,3 par semaine) pendant le
reste de la saison hivernale. Sur les exacerbations pendant la période des fétes
et pendant le reste de la saison hivernale, 21 (44 %) et 20 (32 %), respective-
ment, ont coincidé avec des infections respiratoires virales.
CONCLUSIONS : Lincidence d’exacerbations de MPOC pendant la période
des fétes était plus élevée que pendant le reste de la saison hivernale de
2006-2007 et a atteint un pic immédiatement avant Noél, contrairement a
la présentation a 'hopital pour la MPOC, qui atteint un sommet pendant la
semaine de Noél. Dans le cadre de la présente étude, les chercheurs n’ont
découvert aucun role établi des infections respiratoires virales pendant le
taux accru d’exacerbations de la période des fétes. Les patients atteints de
MPOC respectaient fortement la déclaration des symptomes quotidiens au
moyen du journal télécopié, ce qui a permis de déceler presque toutes les
exacerbations des leur apparition.

Rates of hospital presentation for exacerbations of chronic
obstructive pulmonary disease (COPD) increase in the
winter months (1-5) and are often associated with respiratory
viral infections (RVIs) (6-11), among which rhinovirus infec-
tions are the most common (8-11). In addition to seasonal
variation, the incidence of COPD exacerbations requiring hos-
pital treatment shows epidemic peaks centred annually on the
Christmas vacation period in the United Kingdom, Canada
and Sweden (12,13), and also during periods of high preva-
lence of influenza and respiratory syncytial viruses. It is possible
that the Christmas COPD hospitalization peak is driven, in
part, by a lack of availability of usual medical care (14,15).
Epidemic peaks of asthma exacerbations, often associated
with thinovirus infections in children and young adults, have

been shown to be precisely synchronized with the return to
school following the summer vacation (16-18). We hypoth-
esized that because the Christmas holiday period is one of
extraordinary social interaction, it may, similar to the period
following the return to school, provide opportunities for the
transmission of respiratory viruses and a consequent increased
risk of exacerbations in COPD patients.

Paper-based diaries and reliance on study subjects to report
possible COPD exacerbations have been shown to achieve
detection of one-third to one-half of these at their inception
(19-22). We examined whether enabling COPD patients to
record and transmit daily symptom data to a central monitor-
ing system using fax machines would increase the likelihood of
timely exacerbation detection and patient assessment.
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METHODS

The present study was approved by the Research Ethics Board
of St Joseph’s Healthcare, Hamilton, Ontario.

Study design
The present study was a prospective observational study of a
cohort of COPD patients of mixed disease severity.

Setting
Subjects were recruited from specialist medical practices and
directly from the community in the city of Hamilton.

Subject inclusion criteria
Patients were eligible to participate in the present study if the
following criteria were met: 40 years of age or older; current or
ex-smoker with a 10 pack-year or longer history; physician
diagnosis of COPD; one or more emergency department (ED)
visits in the previous year for respiratory symptoms; willing to
provide informed consent; no significant comorbidity or dis-
ability; expected to survive for more than six months; resident
in own domicile with wired telephone service; and the ability
to communicate in English. Subjects meeting the above criteria
underwent an assessment including clinical history, spirometry,
the calculation of a BODE index (Body mass index, airflow
Obstruction, Dyspnea and Exercise capacity), completion of the
Chronic Respiratory Questionnaire, provision of sputum samples
and nasal brushings for virological testing, and collection of
blood for the measurement of C-reactive protein (CRP) titre.
During the study period, medical care of the subjects
remained with their own physicians.

Data collection and detection of symptom exacerbations
Study subjects transmitted daily diary sheets (Appendix 1)
using fax machines (Intellifax-775, Brother, USA) installed
in their homes. The diary sheets were automatically read into
a database programmed to alert staff when one or more symp-
toms increased by two levels of severity; any symptom level
reached level 4 or 5 (worst); the patient reported a health sys-
tem encounter for a respiratory problem; the patient reported
symptoms of a respiratory infection (runny or congested nose,
change in phlegm colour or stickiness, sore throat, fever, shiv-
ers, wheeze, chest congestion or feeling unwell); the patient
had not transmitted two sequential diary forms or the patient
wrote a message to the study team on the form. Study staff tele-
phoned patients if the above symptom levels occurred on two
consecutive days or if any of the other conditions were met.
Subjects in whom a COPD exacerbation was suspected were
scheduled for a visit in their home from one of the study nurses
as soon as possible, and questioned about recent activities,
exposures and medications ordered during the exacerbation.
Subjects underwent spirometry (SpiroPro, ViaSys Healthcare,
USA), and had sputum specimens and nasal brushings col-
lected for virological analysis.

During hospitalizations, the staff visited the subject as soon as
medically acceptable either in hospital or, following discharge,
in the subject’s home.

Assessment of exacerbations

The length of COPD exacerbations and their severity accord-
ing to the Anthonisen criteria (23) were assessed retrospect-
ively by a COPD nurse who was not otherwise participating in
the study. Exacerbation length was defined as the period
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between the date on which the symptoms of a cold were first
reported by the subject or, if not applicable, the date of an
encounter and the date the patients’ symptoms returned to pre-
exacerbation levels. In all cases, the decision to initiate an
encounter was triggered by a subject confirming to staff that
they had a cold or were experiencing an exacerbation.

ED data

To determine the patterns of ED visits for COPD in Hamilton
during the study period, data for all presentations to an ED
with a primary diagnosis of COPD (based on International
Classification of Diseases, 10th Revision [ICD-10] codes J40 to
J44 and J47) for residents 40 years of age or older between
December 1, 2006, and March 31, 2007 (data not available for
April 2007) were obtained from the Canadian Institute for
Health Information.

Population virus detection data

Data regarding respiratory viruses, including rhinovirus detected
at the Hamilton Public Health Laboratory during the study per-
iod, were obtained from Health Canada (Ottawa, Ontario).

Data analysis

The Christmas COPD epidemic period was defined as December 1,
2006 to January 17, 2007, which included the period of frequent
social activity before Christmas and celebrations such as those of
the Orthodox Christmas in early January.

Each study subject was placed into one of three strata based
on Global initiative for chronic Obstructive Lung Disease
(GOLD) severity levels (24): O, 1 and 2, or 3 and 4. The pri-
mary analysis compared the weekly rates of COPD exacerba-
tion during the Christmas period (December 1 to January 17)
and the rest of winter (January 18 to April 30). The weekly
occurrence of exacerbation events was modelled using a gener-
alized linear mixed-effect model (binomial). The subjects were
modelled as a random effect, while the Christmas period (yes/no),
age at enrollment and disease severity (GOLD stratum) were
modelled as fixed effects.

Kaplan-Meier curves were calculated to show differences
between the three GOLD level strata in the time to first
exacerbation. The Fisher’s exact test was used to detect differ-
ences between study periods in the frequency of RVIs coincid-
ing with exacerbations. A linear mixed-effects model with
random effect for subject was used to examine the differences
between postbronchodilator forced expiratory volume in 1 s
(FEV,) as a percentage of predicted FEV, at baseline assess-
ment and during exacerbations. Only subjects who experienced
exacerbations were included in the analysis.

Microbiological testing

Of primary interest was the possibility of an increased risk of
RVIs in COPD patients during the Christmas period.
Accordingly, specimens were not tested for bacterial infection.
Virological testing was performed using polymerase chain reac-
tion techniques that have been previously described (25).
Sputum and nasal fluid specimens were tested separately to
detect picornaviruses including rhinoviruses, enteroviruses,
coronaviruses 229E and OCA43, respiratory syncytial virus,
influenza A and B, adenoviruses, parainfluenza viruses 1 to 3,
human metapneumovirus, bocavirus, Mycoplasma pneumoniae
and Chlamydia pneumoniae.
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TABLE 1

The Christmas season and COPD exacerbations

Demographic and clinical characteristics of the study population

GOLD stratum

Characteristics 0 land 2 3and 4
Subjects, n 25 23 23
Age, years, median (interquartile range) 58.4 (10.3) 65.8 (18.0) 65.9 (13.2)
Men, n (%) 6 (24) 11 (48) 13 (57)
Smoking, pack-years, median (interquartile range) 40.0 (29.5) 51.3 (40.3) 48.0 (26.3)
Current smokers, n (%) 12 (48) 7 (30) 4 (17)
BODE index score 2.3+2.2 2.3+1.8 5.6+2.5
Dyspnea score 2.1+1.4 2.4+1.0 2.9+1.3
Per cent predicted FEV, at baseline 82+18 66+19 35+9
6 min walk distance, m 353+156 405+105 328+168
Body mass index, kg/m? 29.048.5 29.045.4 25.946.1
Emergency department visits in previous year 1.6+0.9 1.4+0.7 1.8+0.9
Hospitalizations in previous year, n 1.3+0.7 1.2+0.5 1.5+0.6
C-reactive protein titre, mg/L 5.1+6.0 5.0+4.8 3.5+3.8
Subject medication profile, n (%)
Short-acting beta-2 agonist 15 (60) 13 (57) 12 (52)
Long-acting beta-2 agonist 0 (0) 209 1(4)
Inhaled steroid 5 (20) 3 (13) 6 (26)
Combination inhaled corticosteroid and long-acting beta-2 agonist 15 (60) 12 (52) 17 (74)
Anticholinergics including tiotropium and ipratropium/albuterol 12 (48) 16 (70) 19 (83)
Oral steroid 4 (16) 1(4) 4 (17)
Leukotriene antagonist 2 (8) 3 (13) 3(13)
Theophylline 0 (0) 0 (0) 14)

Data presented as mean = SD unless otherwise indicated. BODE Body mass index, airflow Obstruction, Dyspnea and Exercise capacity; FEV, Forced expiratory

volume in 1 s; GOLD Global initiative on chronic Obstructive Lung Disease

CRP analyses were conducted in the clinical laboratories of
St Joseph’s Healthcare.

RESULTS

One hundred fifty-nine subjects were screened for possible study
entry between October 1 and November 30, 2006. Thirty-eight
subjects were found to be ineligible and 50 declined to partici-
pate; thus, 71 were recruited. Two of the 71 subjects died during
the study period. There were no dropouts. On average, GOLD
stage O subjects were seven years younger, more likely to be
female and more likely to be current smokers than those in the
two other GOLD strata (Table 1). Subjects with severe disease
(GOLD 3 and 4) had higher BODE scores than subjects in the
other strata. The groups were comparable in most of the other
characteristics examined including the number of previous hos-
pital treatments for COPD exacerbation episodes.

Daily diary data

Subjects submitted a total of 95.4% of the possible daily ques-
tionnaires. Subject reasons for nonsubmission were hospitaliza-
tion, technical difficulties and vacations. No diary data were
collected during hospitalization episodes (130 subject days)
and these data were not included in the total days for the cal-
culation of diary compliance. During the study period, hospi-
talizations excepted, daily diary forms were submitted for more
than 99% of possible entries, 95.4% by subjects alone and 4.5%
with assistance from the study staff.

A total of 114 patient encounters were initiated for appar-
ent COPD exacerbations. Of these, 109 were determined retro-
spectively to have truly been for COPD exacerbations meeting
the Anthonisen criteria. In one further episode, for which
symptom data were not available, the subject was hospitalized
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and was ordered courses of oral prednisone and antibiotics; this
episode was included as an exacerbation. The remaining four
encounters involved apparent respiratory tract infections without
concomitant changes in COPD symptoms and were not included
in the data analyses. The characteristics of the 110 confirmed
exacerbations are shown in Table 2. One apparent exacerbation,
not included in the analyses, apparently occurred while a subject
was on vacation and unable to fax daily diaries.

The number of exacerbations experienced by subjects in the
three GOLD strata (Table 2) was similar, as was their severity
according to Anthonisen score, the proportion coinciding with
an RVI and the average length of time from inception to reso-
lution. Subjects in the GOLD 3 and 4 group were more likely
to be prescribed an antibiotic or oral steroid during an exacer-
bation, and have their breathing not return to normal by the
end of the study period. In the GOLD 0 group, the per cent
predicted FEV, declined by an average of 7% from baseline
during exacerbations (P=0.006), while it declined by 3% in the
GOLD 1 and 2 group (P=0.26) and by 0.3% (P=0.86) in the
GOLD 3 and 4 group.

The severe stratum (GOLD 3 and 4) experienced a shorter
time from study inception to their first exacerbation compared
with the other two groups (Figure 1).

The highest rate of exacerbation incidence occurred in
week 3 of the study (December 15 to 21) (Figure 2). The num-
ber of exacerbations in progress remained high during the
Christmas week (December 22 to 28); however, no new
exacerbations were detected until the following week.

Results of the primary analysis
Study participants experienced the onset of 47 COPD exacer-
bations — an average of 6.7 per week — during the Christmas
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TABLE 2

Encounters initiated and chronic obstructive pulmonary disease exacerbation characteristics

GOLD stratum

0 land 2 3and 4

Encounters initiated, subjects, n (%) 39 (25) 31 (23) 44 (23)
Exacerbations according to Anthonisen type, n (%)

3 7 (19.4) 10 (33.3) 7 (15.9)

2 11 (30.6) 9 (30.0) 17 (38.6)

1 (most severe) 18 (50.0) 11 (36.7) 20 (45.5)

Total 36 30 44
Exacerbations, n (n=25) (n=23) (n=23)

0 4 7 4

1 13 7

2 3 7 3

3 2 4 7

4 3 0 2
Exacerbations requiring the following:

Physician visit, n (%) 9(24) 15 (48) 15 (36)

Emergency department treatment, n (%) 4 (11) 0 (0) 3(7)

Hospitalization, n (%) 1(3) 3 (10) 7 (17)
Exacerbation

Length*, days (mean = SD) 10.1+5.5 8.845.2 11.1+6.7

Length, days, virus positive (mean + SD) 11.446.3 9.6+5.3 13.3+7.3

Length, days, virus negative (mean + SD) 9.345.0 8.4+5.2 9.846.3

Unresolved (no return to normal breathing), n (%) 4 (11) 3 (10) 10 (24)

With prednisone prescription, n (%) 10 (27) 8 (26) 17 (40)

With antibiotic prescription, n (%) 13 (35) 18 (58) 30 (71)

With virus detection, n (%) 13 (35) 11 (35) 17 (40)
Per cent postbronchodilator decline in FEV, at exacerbation from baseline, mean 7.11 2.55 0.27

*Data from 91 exacerbations, for which there was no return to ‘normal breathing’ in 19. FEV, Forced expiratory volume in 1 s; GOLD Global initiative for chronic

Obstructive Lung Disease

Proportion without Exacerbations

Gowo
GOLD 182

———  GOLD3&4

Figure 1) Kaplan-Meier curves of the time from study inception
(December 1, 2006) to first exacerbation of chronic obstructive
pulmonary disease. GOLD Global initiative for chronic Obstructive
Lung Disease

period (December 1 to January 17). The other 63 patients
averaged 4.3 COPD exacerbations/week, which occurred dur-
ing the remainder of the study period (January 18 to April
30) — a statistically significant difference in weekly frequency
(P=0.03). Twenty-one (44%) of the Christmas period exacer-
bations coincided with RVIs, compared with 20 (32%) that
occurred during the rest of the study period (P=0.23). The
time to resolution of an exacerbation during the Christmas
period was 10.6 days compared with 9.6 days during the rest of
the study period; this difference was not statistically significant
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Figure 2) Incidence and prevalence of chronic obstructive pulmon-
ary disease exacerbations in all study subjects according to the week
of the study. Number of acute exacerbations of chronic obstructive
pulmonary disease beginning per study week (orange line, right ver-
tical axis) and the number of days in each study week in which acute
exacerbations were occurring (green line, left axis). The vertical line

shows the Christmas week (December 22 to 28)

nor was any significant difference found between the time to
resolution, regardless of whether the exacerbations coincided
with RVIs. The characteristics of the exacerbations that were
experienced during the two study periods are shown in Table 3.
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The Christmas season and COPD exacerbations

TABLE 3 TABLE 4
Characteristics of chronic obstructive pulmonary disease Viruses detected during COPD exacerbations
exacerbations during the Christmas period (December 1, Nasal fluid  Sputum
2006, to January 17, 2007) and the remainder of winter Virus (n=110) (n=69)
Christmas Remainder of Rhinovirus 4 14
period winter Other picornavirus 2 3
Exacerbations, n 47 63 Respiratory syncytial virus 8 4
Rate, per 100 subject days 1.42 0.89 Influenza 5 1
According to Anthonisen type, n (%) Corona virus 3 3
3 7 (15) 17 (27) Boca virus 2 1
> 17 (36) 20 (32) Total 24 26
1 (most severe) 23 (49) 26 (41) COPD Chronic obstructive pulmonary disease
According to GOLD stratum, n (%)
0 15 (32) 21 (33) 10
1and 2 10 (21) 20 (32)
3and 4 22 (47) 22 (35) e
Requiring physician visit, n (%) 18 (38) 21 (33) 100
Requiring ED treatment n (%) 2(4) 5(8)
Requiring hospitalization, n (%) 5(11) 6 (10) 80
Length*, days (mean = SD) 10.6+6.2 9.6+5.8
Length, virus positive, days (mean + SD) 12.7+6.1 10.246.7 .
Length, virus negative, days (mean + SD) 8.9+5.9 9.3+5.3 w0
With prednisone prescription, n (%) 14 (28) 19 (32)
With antibiotic prescription, n (%) 25 (53) 33 (52) - . ]
With virus detection, n (%) 21 (44) 20 (32)
13 17

*Data from 91 exacerbations, for which there was no return to ‘normal breath-
ing’ in 19. GOLD Global initiative for chronic Obstructive Lung Disease; ED
Emergency department

Viruses associated with exacerbations

Nasal fluid samples were obtained from patients during all of the
110 confirmed COPD exacerbations, while sputum samples were
obtained during 69 (63%) COPD exacerbations. Samples from
42 (38%) of the exacerbations yielded at least one respiratory
virus including 24 (22%) of the nasal specimens and 26 (38%)
of the sputum specimens (Table 4). In only four of the exacer-
bations was the same virus detected in both nasal fluid and
sputum. In a further four exacerbations, different viruses were
detected in the nasal fluid and sputum (one rhinovirus/other
picornavirus, one influenza virus/rthinovirus, one respiratory
syncytial virus/influenza virus and one respiratory syncytial
virus/thinovirus).

Comparison of study cohort exacerbation patterns with
population ED use

The peak in ED visits for COPD for the overall population of
Hamilton occurred in the two weeks from December 22, 2006,
to January 4, 2007 (Figure 3), following the peak of COPD
exacerbations in the study cohort, which occurred during the

week of December 14 to 21 (Figure 2).

Respiratory viruses prevalent in the community during the
study period (rhinovirus data not available)

During the study period (December 1, 2006 to April 30, 2007),
there was a high level of weekly variation in the numbers of posi-
tive community virus detections, most of which were of influenza,
parainfluenza or respiratory syncytial virus. The greatest number
(209; double the count in any other study week) occurred during
the week ending January 14. Monthly peak numbers also occurred
during the weeks ending December 16 (n=86), February 24
(n=111), March 10 (n=120) and April 14 (n=88).
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1 5 9
Study Week

Figure 3) Emergency department wisits for chronic obstructive pul-
monary disease among the population of Hamilton, Ontario, from
December 1, 2006, to April 30, 2007. Absolute number of emer-
gency department wisits for chronic obstructive pulmonary disease
nitiated by residents of Hamilton during the first 17 weeks of the
study period (data for April 2007 not available) . Week 5 represents
December 29, 2000, to January 4, 2007

DISCUSSION

We showed that the incidence of COPD symptom exacerba-
tions accelerated to high levels in the three weeks preceding
the Christmas holiday period, and that worsened symptoms
remained at high levels through the Christmas week, a peak
period of hospital service use by COPD patients. Continued
worsening of exacerbations that begin immediately before the
holidays may, therefore, drive annual Christmas season COPD
hospitalization epidemics. It is possible that a reduced level of
access to usual medical care during the Christmas week may
contribute to the observed higher levels of hospitalization for
COPD during this time; however, it seems unlikely that it
would influence symptom profiles and the inception of exacer-
bations. The absence of COPD exacerbation incidence during
the week of December 22 to 28 was surprising and difficult to
explain. It is conceivable that subjects raised their threshold
for reporting symptoms during the holiday week or that
unscheduled physician visits — reports of which in diaries might
have triggered an encounter — did not occur. While we found
that the proportion of exacerbations associated with RVIs was
one-third greater during the Christmas period than during the
rest of the study period, this finding may have occurred by
chance; however, the intensity of Christmas COPD exacerba-
tion peaks is highly variable between years (12) and the role of
RVIs in these will require further multiple-year studies.
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Overall, 38% of confirmed COPD exacerbations in our
study coincided with RVIs, a finding comparable with those
in other prospective studies of COPD patients in a community
setting (10,26,27). However, this figure may be an underesti-
mate of the true proportion of exacerbations associated with
RVIs in our study for the following reasons:

e More sputum than nasal fluid samples were virus positive
and the same virus was rarely present in each; however,
we only obtained sputum specimens in 63% of confirmed
exacerbations.

e We inserted nasal swabs into one nostril only, and only as far
as the subjects were comfortable with; a more aggressive
approach such as nasal catheterization, may have significantly
increased the rate of virus detection.

e [n some cases, specimen collection was delayed because of
subjects’ hospitalizations, delays in fax transmission or delays
in scheduling encounters.

We recognize that our fax-based COPD symptom diary had
several limitations imposed, in part, by a need for brevity and
readability; however, its primary purpose, the detection of
COPD exacerbations at or near incidence, was achieved in all
cases but one. Reports (19-22) of other well-conducted pro-
spective studies of COPD patients using paper-based diaries
and reliance on patients to contact study staff when exacerba-
tions occur have found that one-half to two-thirds of these may
not be reported. The rate of COPD exacerbations detected and
assessed in our study (1.6 per subject) during a five-month
high-risk period, is consistent with true annual rates found fol-
lowing retrospective analyses of paper-based diaries in other
studies (19,21,22).

When the present study was conducted, the GOLD O cat-
egory was still in use and we aimed to study a cohort repre-
sentative of all of the GOLD categories at that time. The
similar frequency and apparent severity of COPD exacerba-
tions in patients in the different GOLD strata were surprising.
Our GOLD 0 subjects may not have been representative of the
general population of GOLD 0 patients, possibly because all of
our subjects were required to have a previous ED visit for
COPD exacerbation.

We note that the number of exacerbations per week at the
inception of the study was already high. It is possible that the
acceleration of COPD exacerbation incidence to its peak
through the Christmas period began in November — a possibil-
ity that our study was not able to examine.

CONCLUSION
The Christmas epidemic of COPD hospitalization is driven by
aggravation of respiratory symptoms that begin in the pre-
Christmas period, possibly related to social activity and
increased levels of RVIs, and may be fostered by reduced access
to normal primary medical care over the holiday period.
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APPENDIX 1: DAILY FAX FORM

STUDY OF CYCLIC EPIDEMICS OF COPD EXACERBATION _l
= DAILY QUESTIONNAIRE ~ it
Complete this form on: 21 Sep 2006 Initials: F F Example: W Correc M Incorrect

Not at all
Very little

1. How often did you cough in the last 24 hours?
(Fill in one box)

Several times

Frequently

Most of the time

Not at all
Very little

2. How often were you short of breath or felt
breathless in the last 24 hours?
(Fill in one box)

Several times

Frequently
Most of the time

3. How much sputum/phlegm did you cough up in None at all

the last 24 hours?

(Fill in one box) Less than usual

Usual amount
More than usual

Much more

o]

1to 3
4to 6
7to 9

4. How many times (not puffs) did you use your
rescue or reliever inhaler for a breathing
problem in the last 24 hours?

(Fill in one box)

Greater than or equal to 10

Yes
No

5. Did you have any cold or flu symptoms such as
runny/stuffed up nose, change in phlegm
colour or stickiness, sore throat, fever, shivers,
wheeze, chest congestion, feeling unwell?

00 OoO0oO0O0O DOO0DbOO oDoooo ooooao

6. Did you see a health professional in a doctor's [] Yes
office, walk-in clinic, hospital or emergency ] No
department for a breathing problem?

7. Did you have any other problems or anything you want to tell the study team?
Do not write autside this bo

Thank you for helping Us with this important study

L noibingn (1 LT LT L T

101060921
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