International Journal of Chronic Obstructive Pulmonary Disease downloaded from https://www.dovepress.com/

For personal use only.

International Journal of COPD

3

Dove

ORIGINAL RESEARCH

Seasonal variability in clinical care of COPD
outpatients: results from the Andalusian

COPD audit

Jose Luis Lépez-Campos,'?
Maria Abad Arranz,' Carmen
Calero-Acufa,"? Fernando
Romero-Valero,® Ruth
Ayerbe-Garcia,* Antonio
Hidalgo-Molina,’ Ricardo

| Aguilar-Pérez-Grovas,*
Francisco Garcia-Gil,®
Francisco Casas-Maldonado,®
Laura Caballero-Ballesteros,®
Maria Sanchez-Palop,® Dolores
Pérez-Tejero,” Alejandro
Segado Soriano,’” Jose
Calvo-Bonachera,® Barbara
Hernindez-Sierra,® Adolfo
Doménech,’ Macarena Arroyo-
Varela,’ Francisco Gonzalez-
Vargas,'® Juan ] Cruz-Rueda'®
'Unidad Médico-Quirdrgica de Enfermedades
Respiratorias, Instituto de Biomedicina de
Sevilla (IBiS), Hospital Universitario Virgen del
Rocio/Universidad de Sevilla, Seville, 2CIBER
de Enfermedades Respiratorias (CIBERES),
Instituto de Salud Carlos Ill, Madrid, 3Seccién
de Neumologia, Hospital Puerta del Mar,
Cadiz, *Servicio de Neumologia, Hospital
Juan Ramén Jiménez, Huelva, *Servicio de
Neumologia, Hospital Universitario Reina
Sofia, Cérdoba, *Servicio de Neumologia,
Hospital Universitario San Cecilio, Granada,
Seccién de Neumologia, Hospital Infanta
Margarita, Cabra, Cérdoba, #Servicio de
Neumologia, Hospital Torrecardenas, Almeria,
Servicio de Neumologia, Hospital Regional
Universitario de Malaga, Mélaga, 19Servicio de

Neumologia, Hospital Universitario Virgen de
las Nieves, Granada, Spain

Correspondence: Jose Luis Lopez-Campos
Unidad Médico-Quirurgica de Enfermedades
Respiratorias, Instituto de Biomedicina de Sevilla
(IBiS), Hospital Universitario Virgen del Rocio
Avda. Manuel Siurot, s/n 41013 Seville, Spain

Tel +34 95 501 3166

Email lopezcampos@separ-.es

This article was published in the following Dove Press journal:
International Journal of COPD

3 March 2017

Number of times this article has been viewed

Objectives: Clinical practice in chronic obstructive pulmonary disease (COPD) can be
influenced by weather variability throughout the year. To explore the hypothesis of seasonal
variability in clinical practice, the present study analyzes the results of the 2013-2014 Andalusian
COPD audit with regard to changes in clinical practice according to the different seasons.
Methods: The Andalusian COPD audit was a pilot clinical project conducted from October
2013 to September 2014 in outpatient respiratory clinics of hospitals in Andalusia, Spain
(8 provinces with more than 8 million inhabitants) with retrospective data gathering. For the
present analysis, astronomical seasons in the Northern Hemisphere were used as reference.
Bivariate associations between the different COPD guidelines and the clinical practice changes
over the seasons were explored by using binomial multivariate logistic regression analysis with
age, sex, Charlson comorbidity index, type of hospital, and COPD severity by forced expiratory
volume in 1 second as covariates, and were expressed as odds ratio (OR) with 95% confidence
intervals (CIs).

Results: The Andalusian COPD audit included 621 clinical records from 9 hospitals. After
adjusting for covariates, only inhaler device satisfaction evaluation was found to significantly
differ according to the seasons with an increase in winter (OR, 3.460; 95% CI, 1.469-8.151),
spring (OR, 4.215; 95% CI, 1.814-9.793), and summer (OR, 3.371; 95% CI, 1.391-8.169) com-
pared to that in autumn. The rest of the observed differences were not significant after adjusting
for covariates. However, compliance with evaluating inhaler satisfaction was low.
Conclusion: The various aspects of clinical practice for COPD care were found to be quite
homogeneous throughout the year for the variables evaluated. Inhaler satisfaction evaluation,
however, presented some significant variation during the year. Inhaler device satisfaction should
be evaluated during all clinical visits throughout the year for improved COPD management.
Keywords: COPD, seasons, clinical practice, quality of care

Introduction
Chronic obstructive pulmonary disease (COPD) is a respiratory condition with clinical
manifestations that affect not only the quality of life and prognosis but also the overall
health of the patient.! Consequently, care of COPD patients should comply with the
clinical guidelines to ensure optimal clinical care.? In this context, clinical audits have
emerged as a tool to measure clinical activity and benchmark it against known clinical
standards.’ Previous clinical audits in COPD care have shown variability in clinical
practices across hospitals and countries after adjusting for different confounders.*
Interestingly, weather changes considerably affect chronic respiratory diseases.’
Various respiratory conditions, including asthma® and cystic fibrosis,” are known to
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exacerbate during winter. In COPD, especially, the number
of exacerbations rises during winter months,® with an
increase in the number of admissions and readmissions,’
and the corresponding implications on treatment selection. '
Additionally, respiratory virus infection is more common in
the winter and virus-associated exacerbations take longer to
recover from."

Consequently, clinical practice in COPD care can be
influenced by weather variability throughout the year. Unfor-
tunately, the effect of different seasons on clinical practice
in COPD care has not been evaluated thus far, and previ-
ous clinical audits have not taken into account the climatic
changes and their potential effect on clinical care. In Spain,
the weather varies from very high temperatures and high
pressures during the summer to considerably cold winter
months with temperatures reaching <0° in some areas, war-
ranting an investigation on the influence of climatic changes
on clinical care for COPD.

During the period 2013-2014, a clinical audit was
conducted on COPD outpatients of hospitals in Andalusia,
Spain (more than 8 million inhabitants).!? The present study
analyzes the results of this Andalusian COPD audit with
regard to potential seasonal changes in clinical practice, in
order to explore the hypothesis of seasonal variability in
COPD clinical care throughout the year.

Methods

The Andalusian COPD audit was a pilot clinical audit
conducted from October 2013 to September 2014 in out-
patient respiratory clinics of hospitals in Andalusia, Spain
(8 provinces with more than 8 million inhabitants). The meth-
odology used has been extensively reported previously.'?
In brief, 20% of the centers in the area were invited to par-
ticipate in this audit. The selection of centers was based on
participation in previous audits and was voluntary. As it was a
pilot study, randomization was not performed, and therefore,
we did not aim to achieve representative sampling.

Patients with an established COPD diagnosis based on risk
factors, clinical symptoms, and a post-bronchodilator forced
expiratory volume in 1 second/forced vital capacity (FEV /
FVC) ratio <0.70 were deemed to be eligible.* As our goal
was to assess the usefulness of formally scheduled regular
follow-up visits, only cases with at least 1 year of follow-up
were included in the audit. Patients who underwent their first
diagnostic visit or presented with an exacerbation were not
eligible. Similarly, subjects with significant respiratory comor-
bidities that could influence COPD treatment approach were
excluded according to the local investigator’s discretion.

Based on our previous experience, we estimated that
80 cases per center would be required for this pilot study.
Recruitment for the 1-year audit was performed in 4 quarters
(October—December 2013, January—March 2014, April—
June 2014, and July—September 2014). At the beginning
of each trimester, investigators were instructed to identify
consecutive COPD cases until the desired sample size of
20 per trimester was reached.

The clinical practice of outpatient clinics was bench-
marked against the clinical guidelines available at the time
of the audit. During the study period, the GOLD 2013'3 and
the Spanish National Guideline for COPD (GesEPOC)" were
widely and uniformly used in Spain. We, therefore, carefully
reviewed these 2 guidelines to extract relevant clinical recom-
mendations for benchmarking the clinical practices audited.
We also considered the guidelines of the 2009 Spain Health-
Care Quality Standards in COPD, which were applicable at
the time of the audit.'” The final database included 55 variables
for the resources and 182 variables for the clinical database.
Among the items evaluated, it was verified whether doctors
assessed the patient satisfaction with the inhaler. For this
purpose, investigators were asked whether the degree of
satisfaction with the inhalation device was recorded during
the clinical visit with 2 possible answers: yes or no.

For the present analysis, astronomical seasons in
the Northern hemisphere were used as reference. Thus,
December 21 to March 20 was considered winter, March 21
to June 20 was spring, June 21 to September 20 was summer,
and September 21 to December 20 was autumn.

The audit was approved by the Ethics Committee of the
Hospital Universitario Virgen del Rocio (code: 2013P1/201).
Clinical records were anonymized in the database by assign-
ing a numerical code through an algorithm. No personal infor-
mation that could be used directly or indirectly to identify
an individual was registered. The relationship between the
audit code and the clinical history number was kept local and
was the local investigator’s responsibility. Because of the
retrospective nature of the study, the anonymization of data,
and the lack of active diagnostic or therapeutic interventions,
informed consents were not required according to the Ethics
Committee of the Hospital Universitario Virgen del Rocio.

Statistical analyses

All computations were performed using the Statistical
Package for Social Sciences, version 23.0 (SPSS; IBM
Corporation, Armonk, NY, USA). Before performing any
analysis, the database was evaluated for quality. The values
that were extreme from a clinical point of view, missing, or
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inconsistent were returned to the investigators for correction.
Clinical variables are presented as the mean and standard
deviations or absolute and relative frequencies, as appropriate
for displaying the results of the entire cohort and dividing
them by seasons. The variability was expressed by using the
interhospital range, which represents the highest and lowest
mean value from the participant centers. The significance
of this variability was explored using the Chi-square test
or analysis of variance (ANOVA) between the different
participant centers. Crude differences between seasons were
evaluated using ANOVA or the Chi-square test, depending on
the nature of the variable. We then explored the relationship
between the doctor’s adherence to the different guideline
recommendations and season-related changes by performing
a binomial multivariate logistic regression analysis using the
enter method adjusted for age, sex, Charlson comorbidity

Table | Patient characteristics

index, type of hospital, and COPD severity by FEV .
The results were expressed as odds ratio (OR) with 95%
confidence intervals (Cls). The alpha error was set at 0.05.

Results

Overall, 621 clinical records from 9 hospitals were audited.
The patient characteristics of the audited cases are sum-
marized in Table 1. Most patients were men in the seventh
decade of life, and a considerable proportion of patients were
current smokers; in addition, homogeneous distribution of
comorbidities and moderate-to-severe lung function impair-
ment were noted.

The distribution of the information obtained during the
clinical interview over the 4 seasons is presented in Table 2.
The occurrence of dyspnea recorded using the modified
Medical Research Council (mMRC) scale and the COPD

Variables Average* Interhospital range P-value*
Age (years) 68.3 (9.8) 64.7-69.7 0.100
Male sex (n) 527 (84.9) 51.7-94.8 <0.001
Current smokers (n) 163 (26.2) 18.5-40.0 <0.001
Tobacco history (pack-years) 54.7 (30.5) 42.5-66.6 <0.001
Comorbidities (Charlson) 2.15 (1.5) 1.8-2.4 0.577
Psychiatric comorbidities (n) 126 (20.3) 12.3-24.1 0.779
Cardiovascular comorbidities (n) 163 (26.2) 18.2-37.5 0.072
Previous neoplasms (n) 92 (14.8) 8.6-21.0 0.532
Time from diagnosis (years) 5.5(5.9) 1.06-6.9 0.033
GesEPOC phenotype
Nonfrequent exacerbator (n) 297 (47.8) 0-85.2 <0.001
Mixed (n) 64 (10.3) 3.7-225 <0.001
Frequent exacerbator with emphysema (n) 50 (8.1) 0-17.3 <0.001
Frequent exacerbator with chronic bronchitis (n) 90 (14.5) 0-34.2 <0.001
Not available (n) 120 (19.3) 0-88.9 <0.001
GOLD types
Type A (n) 115 (18.5) 0-40.7 <0.001
Type B (n) 60 (9.7) 0-21.9 <0.001
Type C (n) 100 (16.1) 0-38.3 <0.001
Type D (n) 109 (17.6) 0-32.9 <0.001
Not available (n) 237 (38.2) 0-100 <0001
Previous hospitalizations (n) 0.9 (1.6) 0.1-1.3 <0.001
ol -Antitrypsin determined (n) 164 (26.4) 2.5-53.2 <0.001
Some sputum microbiology in the past (n) 264 (42.5) 11.3-64.2 <0.001
Some sputum isolation in the past (n) 23 (3.7) 0-11.1 <0.001
BODE available (n) 60 (9.7) 0-32.5 <0.001
BODEX available (n) 145 (23.3) 0-96.3 <0.001
Body mass index (kg/m?) 28.2 (5.3) 26.0-29.6 0.009
FVC (%) 74.6 (20.7) 63.7-98.4 <0.001
FEV, (%) 51.9 (19.7) 42.7-59.1 0.001
Monographic clinic (n) 229 (36.9) 0-100 <0.001
Clinic located in the hospital (n) 607 (97.7) 82.7-100 <0.001

Notes: *Data are expressed as mean (SD) or absolute (relative) frequencies depending on the nature of the variable. *Calculated for the variability between centers using

ANOVA and Chi-square test, depending on the nature of the variable.

Abbreviations: ANOVA, analysis of variance; FVC, forced vital capacity; FEVI, forced expiratory volume in | second; SD, standard deviation; BODE, body mass index,

obstruction, dyspnea, and excercise.
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Table 2 Data recorded in the clinical interview

Variables Average* Interhospital P-value* Autumn Winter Spring Summer  P-valuef
(n=621) range (n=179) (n=144) (n=175) (n=123)
Anamnesis
Dyspnea recorded (n) 560 (90.2) 80.8-100 <0.001 154 (86.0)° 136 (94.4) 158(90.3) 112 (91.1) 0.088
Dyspnea recorded by mMRC scale (n) 489 (78.7)  39.7-100 <0.001 137 (76.5) 125 (86.8)S 138(78.9) 89 (72.4) 0.028
CAT questionnaire registered (n) 108 (17.4) 0-93.8 <0.001  29(162) 28(194) 30(17.1) 21 (17.1) 0.893
Clinical situation evaluated by mMRC 489 (78.7)  39.7-100 <0.001 137 (76.5) 125 (86.8) 138(78.9) 89 (72.4) 0.028
or CAT
Cough and sputum registered (n) 551 (88.7) 62.5-100 <0.001 155 (86.6) 131 (91.0) 154(88.0) 111 (90.2) 0.590
Sputum color recorded (n) 499 (80.4)  35.0-100 <0.001 135 (75.4) 121 (84.0) 136 (77.7) 107 (87.0)* 0.042
Asthma-like symptoms recorded (n) 544 (87.6)  50.0-100 <0.001 155 (86.6) 130(90.3) 152(86.9) 107 (87.0) 0.741
Previous exacerbations recorded (n) 556 (89.5) 57.5-98.7 <0.001 151 (84.4) 129 (89.6) 160 (91.4) 116(94.3) 0.032
Hospitalizations recorded (n) 588 (94.7)  55.0-100 <0.001 161 (89.9)% 137 (95.1) 168 (96.0) 122 (99.2) 0.003
Current treatments
Smoking status recorded (n) 591 (95.2) 72.4-100 <0.001 164 (91.6) 137 (95.1) 169 (96.6) 121 (98.4) 0.038
Exercise recorded (n) 403 (64.9) 24.7-100 <0.001 109 (60.9) 104 (72.2) 114 (65.1) 76 (61.8)  0.159
Influenza vaccination recorded (n) 341 (549) 16.0-93.8 <0.001 92 (51.4) 83(57.6) 100 (57.1) 66 (53.7)  0.625
Pneumococcal vaccination recorded (n) 231 (37.2) 5.0-95.1 <0.001 63 (35.2) 61 (424) 57 (326) 50(40.7) 0.243
Current pharmacological treatment 568 (91.5) 53.8-100 <0.001 170 (95.0)° 136 (94.4) 159 (90.9) 103 (83.7)) 0.003
recorded (n)
Treatment adherence evaluated (n) 327 (52.7) 3.4-926 <0.001 91 (50.8)  75(52.1) 98 (56.0) 63(51.2) 0.767
Device satisfaction evaluated (n) 102 (16.4) 0-60.5 <0.001 13 (7.3)¢ 31 (21.5)  33(189) 25(203) 0.001
Adverse effects recorded (n) 145 (23.3)  4.9-66.7 <0.001 32 (179 36 (25.00 52(29.7)Y 25(20.3) 0.050

Notes: *Data are expressed as mean (SD) or absolute (relative) frequencies depending on the nature of the variable. *Calculated for the variability between centers using
ANOVA and Chi-square test, depending on the nature of the variable. *Calculated for the variability between seasons using ANOVA and Chi-square test, depending on the
nature of the variable. $Significant difference (P<<0.05) versus the rest of the seasons calculated using a Chi-square test.

Abbreviations: ANOVA, analysis of variance; mMRC, modified Medical Research Council; SD, standard deviation; CAT, COPD assessment test.

assessment test increased in winter; sputum color and
hospitalizations were recorded less frequently in autumn
and increased in summer. During autumn, the recording of
previous exacerbations, smoking status, inhaler device satis-
faction, and adverse effects decreased, whereas the recording
of the current pharmacological strategy increased.

The different complementary diagnostic evaluations
requested during the 4 seasons are presented in Table 3. Only
the measurement of serum o/1-antitrypsin level was found to be
influenced by the seasons, with a decrease in spring. The final
treatment-related recommendations after the follow-up visit dur-
ing the 4 seasons are presented in Table 4. Only the decision as to
whether to discharge the patient from the clinic was influenced
by the season, with an increase during the summertime.

After adjusting for covariates, only the assessment of
inhaler device satisfaction was found to significantly differ
according to seasons with an increase in winter (OR, 3.460;
95% CI, 1.469-8.151), spring (OR, 4.215; 95% CI, 1.814—
9.793), and summer (OR, 3.371; 95% CI, 1.391-8.169)
compared to autumn. Notably, inhaler device satisfaction was
low in the majority of centers (Table 2), peaking at 60.5% in
1 center. In fact, those seasons with device satisfaction more
frequently recorded reached an average maximum of 21.5%.

The rest of the observed differences were not significant when
adjusted for covariates (data not shown).

Discussion

The Andalusian COPD audit was the first to evaluate the
quality of care in COPD treatment in specialized respiratory
outpatient clinics. The present study explores the potential
influence of seasons on clinical care. The results of the study
showed that after controlling for confounders, there is no
relationship between seasons and clinical practice.

The analysis of clinical performance against the recom-
mended care has provided relevant information on how care
is provided to COPD patients.'® Clinical audits are conceived
as a tool to summarize the clinical performance of health care
over a specified period of time and are aimed at providing
information to health care professionals to allow them to
assess and adjust their performance.'” Although clinical
performance has been extensively studied during COPD
admissions,'®!” the situation in outpatient clinics has been
mainly evaluated in the Andalusian COPD audit,'? providing
information on clinicians’ adherence to guidelines'® and
pharmacological treatment performance.?’ Previous studies
have evaluated the rates of adherence to GOLD guidelines
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Table 3 Complementary diagnostic evaluations requested

Variables Average*  Interhospital P-value* Autumn  Winter Spring Summer  P-valuef
(n=621) range (n=179) (n=144) (n=175) (n=123)

Chest radiography (n) 426 (68.6) 19.2-100 <0.001 119 (66.5) 103 (71.5) 116(66.3) 88 (71.5) 0418
Spirometry (n) 510 (82.1) 52.5-100 <0.001 154 (86.0) 116(80.6) 143 (81.7) 97 (78.9) 0.389
Computed tomography (n) 96 (15.5) 2.5-37.5 <0.001 28 (15.6) 20 (13.9) 31 (17.7) 17 (13.8) 0.751
Echocardiogram (n) 36 (5.8) 0-9.9 0.325 10 (5.6) 6 (42) 10 (5.7) 10 (8.1) 0.584
Sputum eosinophilia (n) 0(0) 0-0 - 0(0) 0(0) 0(0) 0(0) -
Serum total IgE (n) 34 (5.5) 0-17.2 <0.001 13 (7.3) 8 (5.6) 6 (3.4) 7(5.7) 0.469
Serum ol -antitripsin (n) 53 (8.5) 0-19.8 <0.001 20 (11.2) 18 (12.5) 8 (4.6)8 7 (5.7) 0.026
Sputum culture (n) 53 (8.5) 0-23.4 <0.001 16 (8.9) 13 (9.0) 16 (9.1) 8 (6.5) 0.846
Six-minute walking test (n) 110 (17.7) 0-82.5 <0.001 33(18.4) 27 (18.8) 26 (14.9) 24 (19.5) 0.700
Shuttle walking test (n) 0(0) 0-0 - 0(0) 0(0) 0(0) 0(0) -
Cardiopulmonary exercise test (n) 3 (0.5) 0-34 0.316 2 (1.1) 0(0) 0(0) 1 (0.8) 0.344
Densitometry (n) 4(0.6) 0-5.1 0.001 2 (1.1) 0(0) 0(0) | (0.8) 0.653
Any other health status 0(0) 0-0 - 0(0) 0(0) 0(0) 0(0) -

questionnaires excluding CAT (n)

Notes: *Data are expressed as mean (SD) or absolute (relative) frequencies depending on the nature of the variable. “Calculated for the variability between centers using
ANOVA and Chi-square test, depending on the nature of the variable. ¥Calculated for the variability between seasons using ANOVA and Chi-square test, depending on the

nature of the variable. $Significant difference versus the rest of the seasons.

Abbreviations: ANOVA, analysis of variance; SD, standard deviation; CAT, COPD assessment test.

for COPD treatment among pulmonologists; however, these
studies focus exclusively on pharmacological treatments.?! 2
In the present study, we evaluated a typical follow-up clinical
visit, and thus, in turn, determined the degree to which the
doctor in-charge follows and records the recommended
information, highlighting the variability of performance
throughout the different seasons.

In order to interpret our results correctly, some consid-
erations need to be made. 1) The Andalusian COPD audit

was conceived as a pilot study. This implies that there was

no randomization of centers, and that the variables included
were not all possible. Accordingly, randomization of a center
in wider geographical areas and a comprehensive evaluation
of different variables and clinical outcomes would improve
the representativeness of the sample. After this first expe-
rience, we identify the need to confirm our findings in a
nationally representative audit, expanding the area studied
and increasing the number of variables. 2) It is important
to evaluate the effect of guideline adherence on clinically
relevant outcomes. Accordingly, a follow-up of patients

Table 4 Final treatment-related decisions recommended after the follow-up visit

Variables Average* Interhospital P-value* Autumn Winter Spring Summer P-valuet
(n=621) range (n=179) (n=144) (n=175) (n=123)

Diagnosis of COPD recorded (n) 603 (97.1) 94.5-100 <0.001 172 (96.1) 140 (97.2) 170 (97.1) 121 (984) 0713
GOLD type identified (n) 224 (36.1) 3.4-100 <0.001 61 34.1) 52(36.1) 70(40.0) 41 (33.3) 0598
GesEPOC phenotype identified (n) 294 (47.3) 8.6-95.0 <0.001 76 (42.5) 68 (47.2) 94(53.7) 56(45.5) 0.193
GOLD or GesEPOC patient type identified (n) 423 (68.1) 13.8—-100 <0.001  115(64.2) 100 (69.4) 129 (73.7) 79 (642) 0.192
Detailed treatment recommendations (n) 603 (97.1) 89.7-100 <0.001 173 (96.6) 141 (97.9) 171 (97.7) 118(95.9) 0.729
Recommendation on smoking (n) 278 (44.8) 8.6-92.6 <0.001 82(45.8) 58(40.3) 84(48.0) 54(439) 0.566
Recommendation on exercise (n) 276 (44.4) 2.5-889 <0.001 71 (39.7) 72(50.0) 8l (46.3) 52(42.3) 0.269
Recommendation on influenza vaccine (n) 269 (43.3) 2.5-938 <0.001 73 (40.8) 52(36.1) 86(49.1) 58(47.2) 0.083
Recommendation on pneumococcal vaccine (n) 116 (18.7) 0-40.7 <0.001 32(17.9) 24(167) 34(194) 26(21.1) 0.798
Pharmacological treatment changed (n) 199 (35.2) 10.5-58.0 <0.001 54 (320) 49 (36.0) 57@36.1) 39382 0.732
Type of pharmacological change

Increase in the number of drugs (n) 99 (17.5)  5.6-284 0.023 26 (15.4) 26 (19.1) 28(17.7) 19 (18.6) 0.834

Decrease in the number of drugs (n) 55 (9.7) 0-14.5 0.286 18 (10.7) 12 (8.8) 14 (8.96) 11(10.8) 0.907

Change in drug type (n) 45 (8.0) 0-19.8 0.003 10 (5.9) I (8.1) 15(9.5) 9(88) 0.665
Discharged from the clinic (n) 30 (4.8) 0-16.5 <0.001 634 5(3.5) 6 (3.4) 13 (10.6)* 0.012

Notes: *Data are expressed as mean (SD) or absolute (relative) frequencies depending on the nature of the variable. *Calculated for the variability between centers using
ANOVA and Chi-square test, depending on the nature of the variable. *Calculated for the variability between seasons using ANOVA and Chi-square test, depending on the

nature of the variable. $Significant difference versus the rest of the seasons.

Abbreviations: ANOVA, analysis of variance; COPD, chronic obstructive pulmonary disease; SD, standard deviation.
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is needed to evaluate the effect of guideline adherence on
exacerbation rates and survival. 3) There are potential intrin-
sic limitations resulting from different auditors evaluating
different medical records. To avoid this, we analyzed the
database looking for missing, extreme, or inconsistent val-
ues, and such values were returned to the investigators for
correction. 4) Finally, although global climate change has
already had observable effects on the environment, resulting
in a significant increase in the morbidity and mortality of
patients with chronic lung disease® and increased prevalence
of certain respiratory diseases;> due to the slow progression
of climate change and global warming, 1 year is probably
insufficient to evaluate the effect of climate change on clini-
cal practice. Therefore, the present study does not aim to
evaluate the effect of global warming on clinical practice but
only studies possible variations in COPD care in a year. Not-
withstanding the foregoing, geographical and time variations
could influence our results. Significant year-to-year varia-
tions in climate conditions within a particular geographical
area might affect our results. In addition, climate differences
among the different areas in the country might also have
an effect. Although Andalusia has extreme temperatures
ranging from very high temperatures and high pressures
during the summer to considerably cold winter months with
temperatures reaching <0°, other parts of Spain may get
colder during the year. Therefore, the results might have
been different if the study would have been carried out in a
region with more extreme climate changes throughout the
year. We are currently analyzing the results of a nationwide
clinical audit that will allow us to analyze seasonal variation
in the country.

The results of the present analysis indicate that clinicians
do not alter their clinical practice according to the seasons.
A recent body of evidence has shown the variation in symp-
tom perception by patients during the 24 hours of a day.?*?’
However, although there is information on the distribution
of exacerbation during the seasons,* very little information
is available regarding the variability of symptoms during
ayear. Although 1 study has focused on the effect of seasons
on physical activity,” the majority of the evidence shows that
exacerbations increase during the cold months.** However,
in a stable state, there is little evidence of an association
between the seasons and the symptoms perceived by patients.
Should this association exist, it would result in an expected
change in clinical performance across seasons. However,
the differences found here are explained by the severity of
the disease, indicating that this is the main driver of clinical

decisions rather than the seasons. A recent analysis of the
same database indicated that exacerbations and symptoms
were the main factors for stepping up treatment, and FEV|
and previous treatment with long-term antibiotics or inhaled
steroids were the key determinants for stepping down
treatment.?’ Thus, our data suggest that clinicians adapt their
performance in accordance with clinical manifestations rather
than the time of the year.

The association of inhaler device satisfaction with
respect to the seasons has not been described previously.
Nonetheless, we need to be cautious with this relationship.
Because of the pilot nature of the study, the number of
variables was limited. Accordingly, a detailed evaluation
of inhaler satisfaction was not included in the audit, and
investigators were only asked to check whether the degree of
satisfaction with the inhalation device was recorded during
the clinical visit. Clearly, adherence evaluation and inhaler
device satisfaction are crucial for a chronic respiratory
condition. Many studies have highlighted the importance
of treatment adherence and a correct inhaler technique in
COPD 3! Patients’ satisfaction with the inhaler has been asso-
ciated with compliance and health status in COPD,*? where
the role of the doctor in-charge is also crucial.® It follows
that patient satisfaction with the inhaler should be routinely
evaluated. Recently, patient preference and acceptability
of inhaler devices have been evaluated using the Handling
Questionnaire,' a validated questionnaire specifically
designed to identify and compare the features for choice and
acceptability of different inhalation devices in patients with
persistent airway obstruction.*

Conclusion

In summary, the analysis of the Andalusian COPD audit
data on seasonal variability of clinical practice indicates
a lack of association between seasons and clinical COPD
care, after controlling for confounders, except for recording
inhaler device satisfaction, which decreased in autumn in our
region, but with a low compliance of this clinically relevant
evaluation. The present data should encourage clinicians to
increase awareness of the importance of evaluating inhaler
satisfaction to improve clinical care for COPD patients.
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