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ABSTRACT

BACKGROUND: Psychological variables (anxiety, degmien and coping strategies)
and asthma control (assessed from the patient'sppetive or from the physician’s
perspective) affect health-related quality of lifelRQoL) in asthmatic patients

However, no study has simultaneously evaluatedethesiables to understand the

independent contribution of each one of these facio HRQoL.

OBJECTIVE: To determine the impact of anxiety, desion, coping strategies and
asthma control on HRQoL, and to compare the impé&sthma control on HRQoL

when it is established by the physician versusnwhis considered by the patient.

METHODS: 373 asthmatics completed the Hospital Atwiand Depression Scale,
Coping Orientations to Problems Experienced Inugnt86-ltem Short-Form Health
Survey (SF-36) and St George Respiratory QuestioniSGRQ). Asthma control was
measured by the patient with Asthma Control Test by the physician with the
classification asthma control of Global Initiatif@ Asthma. Demographic and clinical

characteristics were also collected.

RESULTS: Anxiety, depression and poor patient-raésthma control status were
associated with worse HRQoL in all dimensions (pxddental Health for asthma
control). Physician-rated asthma control was rdlai® worse HRQoL in physical
generic and specific dimensions. Among copingtegrias, only avoidant coping

impacted HRQoL in a few dimensions.

CONCLUSIONS: Anxiety, depression and asthma con{gpecially patient-rated
asthma control) were important independent predictd asthma HRQoL, and all of
them should therefore be considered in intervestim improve HRQoL in asthmatic

patients.
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HIGHLIGHTS BOX

What is already known about this topic? Anxiety, depression, avoidant coping and
asthma control (estimated by the patient or by ghgsician) affect quality of life;
however, these factors have not been concurrentlyaluated to determine their

independent contribution to asthma quality of. life

What does this study add to our knowledge? Anxiety, depression and patient-rated
asthma control are important independent contritsuim asthma quality of life and they
are associated almost all dimensions. The impacphofsician-rated control and

avoidant coping on quality of life is lower.

How does this study impact current management guidelines? Anxiety, depression and
control of asthma (preferably estimated by thegpd}ishould be routinely screened in
asthmatic patients, and interventions focused @sepotentially modifiable factors

should be implemented to improve quality of lifeasthmatic patients.

Keywords:
Asthma; Asthma control; Health-related quality ié¢;] Anxiety; Coping strategies;

Depression.
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78 ACT: Asthma Control Test

79  B: non-standardized regression coefficient

8o BMI: Body mass Index

g1  Cl: Confidence Interval

g2  COPE: Coping Orientations to Problems Experiencgdrtory
83  GINA: Global Initiative for Asthma

84 HADS: Hospital Anxiety and Depression Scale

85 HADS-A: Hospital Anxiety and Depression Scale — fatyx Subscale
86 HADS-D: Hospital Anxiety and Depression Scale —[Rsgron Subscale
87  HRQoL: Health-related quality of life

88 M: Mean

89 Max: Maximum

90 Mdn: Median

91 Min: Minimum

92 N: Total sample size

93 R?% Coefficient of determination

94  SD: Standard deviation

95 SF-36: 36-ltem Short-Form Health Survey

96 SGRQ: St. George’s Respiratory Questionnaire

97 % FEV;: percentage of predicted value of forced expisat@miume in 1 second
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I ntroduction

Asthma can affect health-related quality of lifeR@oL), but the degree to which this

chronic disease influences HRQoL depends on melfaaitors.

Most of the investigations have focused on the ukeyed by sociodemographic,
lifestyle or clinical variables on HRQoL [1-8], bubhe influence of psychological
variables have received less attention. Among pdgdical variables, anxiety and
depression are the most frequently evaluated (lsec@momorbidity is common in
patients with asthma [9-13]), whereas the copingtegies used by the patient to deal

with the disease have been evaluated in a smaltabar of studies [14].

Anxiety, depression and coping strategies are caseal with HRQoL independent of
other potentially confounding variables such asagtemographic, lifestyle, and clinical
variables [15-22], but only a few studies havelested the role of some of these
psychological variables (anxiety or depression hot coping) on HRQoL also
considering the effect of asthma control and thiesults are inconclusive [23-26].
Considering at the same time the effect of theseetlpsychological variables and
asthma control is important because poor asthnmraiohas been associated with
higher anxiety and depression [21,27-29] and adrigise of avoidant coping strategies
[30], and poor asthma control has also been classdgpciated with worse HRQoL [31-
34]. Hence, is still necessary to better understdmel interplay and the unique
contribution of each one of these factors on HRQHbwever, to the best of our
knowledge, no study has simultaneously evaluatecetfect of anxiety, depression and

coping strategies and of asthma control on HRQoL.

In addition, there is a no gold standard measur@agthma control, so that usually two

types of approaches are employed: from the pasigu@ispective, using validated self-
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report measures, or from the physician’s perspect&ccording to clinical and
pulmonary function parameters. Both types of cdntneasures provide only fair to
moderate agreement [35], and so far, whether tiseaedifferential impact of asthma

control on HRQoL as a function of the type of assent used has not been evaluated.

The aim of this study was to determine the impdcamxiety, depression, coping
strategies, and asthma control on generic andfgpdoimains of HRQoL in asthmatic
patients and to provide an insight of the impactasthma control on HRQoL when
asthma control is established by a physician venguen control is considered by the

patient.
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M ethods

Patients

Using a cross-sectional study, we recruited paicis consecutively from outpatients
of the allergy or pneumology practices of the Unsity Hospital Complex of Ourense
(Spain) a tertiary center belonging to the Spapishlic healthcare system that attends
to patients referred from primary care. Inclusioritecia were: 1) a physician’s
diagnosis of asthma; 2) at least 6-months siheadtagnosis; 3) age between 18 and
75 years; 4) reading-writing ability in Spanishgas) no diagnosis of other physical or

psychiatric chronic comorbid ilinesses, exceptrfonitis.

A psychologist collected the sociodemographic (sexge, educational level,

employment situation, self-reported social clasd ararital status) and lifestyle data
(smoking and body mass index) in an interview. $pecialized physician responsible
for the patient’s treatment filled in a clinicaltdgorm with the following information:

age at asthma diagnosis, duration of disease, qtage of predicted value of forced
expiratory volume in 1 second (% FBYasthma control level according to the Global
Initiative for Asthma criteria (GINA, 2006) [36] dnseverity of asthma according to

GINA (2009) criteria [37].

Patients also completed the following questionaikospital Anxiety and Depression
Scale (HADS) [38]; Coping Orientations to ProbleEperienced Inventory (COPE)
[39]; Asthma Control Test (ACT) [40]; 36-ltem Shdétorm Health Survey (SF-36)
[41]; St. George’s Respiratory Questionnaire (SGRAQ]. The Spanish adaptations of

the questionnaires were used in all cases [43-47].

The study was approved by the Galician Ethical Rete Committee with the code

2009/408.
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Statistical Analysis

For the descriptive analysis, the continuous véemlare presented as mean, standard
deviation, and range, and the categorical varialdssfrequency and percentage

(excluding missing values) with a confidence leved5%.

To quantify the impact of bronchial asthma on HRQ@é considered the scores in the
eight dimensions of the SF-36 expressed on a $aate 0 (maximum impairment) to

100 (no impairment) and the three dimensions aretadlvscore of SGRQ in a scale
from O (minimum impairment) to 100 (maximum impaént)-, In addition, the scores
in the eight dimensions of the SF-36 questionnaieze standardized according to
Spanish population reference standards obtainedltwyso et al. [48]. Standardized
values are expressed in standard deviations franstwore of the Spanish general

population of the same age and sex (which wouldiveahe value of 0).

The degree of asthma control according to ACT iatevas divided into two
categories: controlled asthma (ACT 20) vs uncontrolled asthma (ACT < 20). The
classification of control performed by the physiciaccording to GINA criteria [36]
also had two categories: controlled asthusauncontrolled asthma (patients with
partially controlled asthma or uncontrolled asthnia study the concordance between
two classification of asthma control (ACT and GIN&iteria) Kappa index was

calculated.

When the two classifications of control were coesadl simultaneously, patients with
ACT > 20 plus controlled asthma according to GINA ci&dB6] were categorized as

controlled asthma. All other cases were considasagincontrolled asthma.

For the univariate analysis between HRQoL scoréan@ardized SF-36 and direct

SGRQ scores) and sociodemographic, clinical, aydhmdogical variables, we applied
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Student’'st-test or ANOVA and the U-Mann-Whitney or Kruskal-W& test (as
appropriate after verifying the normality with tik@lmogorov-Smirnov test and the
number of categories of the variables analyzed) &péarman’s rho correlation

coefficient.

Using results from the univariate analysis, we tigyed general linear models for each
of the standardized dimensions of the SF-36 samddor the SGRQ scores. When the
requirement of normality in HRQoL scores was not,me used the Box-Cox family
of transformations. In all the analyses, sex, ageoking, and asthma control level
(considering ACT criteria plus GINA criteria [36))ere included as independent
variables as well as all the sociodemographicjadinand psychological variables that
obtained a level of significance <.20 in the uniatr analyses. For the inclusion of
anxiety and depression in these models, and dudngosmall number of patients
presenting with only depression, the participangseaclassified into three groups: (a)
no anxiety or depression (HADS-A < 8 and HADS-D)x(8) only anxiety (HADS-A>

8 and HADS-D < 8); and (c) suffering from depressiwith or without anxiety
(depression HADS-D 8 and HADS-A < 8 ok 8). These models also considered the

effect of the interactions between variables.

With the aim of identifying which of the two claBsations of asthma control
(estimated by the patient vs estimated by the dputas the best predictor of HRQoL,
the general linear models for each of the evalubiie@oL dimensions were replicated,

considering the degree of control only via ACT emigx or only via GINA criteria [36].

A sample size of n=373 was included, which allowgstimate patients’ characteristics

with a precision of £ 5.1% and 95% confidence. cBiasthma was evaluated with both
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220 methods (ACT plus GINA criteria) in only 285 patignpercentage of patients with

221 controlled asthma could be estimated with a pregisi £ 5.8% and 95% confidence.

222 In all statistical analyses, an alpha level of W&s established. The SPSS 19.00

223 package for Windows and the 2.12.2 version R paekage used.
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Results

A total of 373 asthmatic patients (55.3% were riéecuin allergy practices, and 44.7%
in pneumology practices) participated in the stu@haracteristic of the sample are
summarized in Table 1. The mean age of this sama#e36.88 £ 14.90 years (range 18
— 75), the mean age of the patients when they diagnosed with asthma was 25.62 +
14.82 years (range 1- 67), and the mean duratitimeadisease was 11.98 + 10.90 years

(range 0 - 67). The treatment the patients werscpiteed is described in Table 1.

Regarding asthma control, the administration of AlET questionnaire revealed that
57.7% of the patients had well-controlled asthmé i@garding the classification of the
degree of control established by the physician m@ieg to GINA criteria [36] 65.6%
were categorized as well-controlled asthma. Th@pidandex between the two methods
used to measure asthma control was 0.45 (95% @t@5H). Among the 285 patients
in whom control of asthma was evaluated with bo#thods (ACT plus GINA criteria),
asthma was categorized as controlled in 49.1% efpatients.In these controlled
patients, the asthma severity classification adogrtb GINA criteria [37] was: 51.4%
intermittent asthma, 7.8% mild persistent asthnd&p 2noderate persistent asthma, and

15.7% severe persistent asthma.

With regard to the psychological variables, 35.4P%he patients suffered from anxiety
(HADS-A > 8), and 14.3% of the patients presented depregsiaDS-D > 8). In the
total sample, 11% of the patients had combinedetyrand depression (HADS-A 8

and HADS-D> 8). The most frequently used coping strategy wekaBioral Coping
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with the problem (2.87 = 0.44), while the leastgirently used were Consumption of

alcohol and/or drugs (1.05 + 0.21) (see Table 2).

Considering direct scores in the generic SF-36 toqpresire, the most affected
dimension were General Health in SF-36 (53.58 #21and Symptoms in SGRQ
(40.22 £ 19.93) whereas the least affected wemaSFunctioning in SF-36 (81.57 +

24.76) and Impact in SGRQ (22.87 + 19.39 (see Taple

Compared with the general population, using statided scores of SF-36, the sample
of asthmatic patients evaluated had poorer HRQodllithe dimensions of the SF-36,
and General Health (-1.03 £ 1.15) was the mosttdte whereas the least affected was

Mental Health (-0.25 £ 1.08) (see Figure 1).

For each dimension of the SF-36 and the SGRQ, dh®demographic,.clinical and
psychological variables identified by univariateabsis were entered as candidate

predictors in the multivariable analysis (data studwn).

The results of the multivariable analyses of the38Fand SGRQ questionnaires are
shown in Tables 4 and 5, respectively. In the maittable regression analysis, using
data from n=285 with both ACT and GINA criteriaagtable, the only demographic
and lifestyle variables retained as significantdm®rs of poorer HRQoL were female
sex, younger age, non-active working situationmir smoker, and obesitp<. 05).
The interaction effect between age and sex wasfisigmt in Physical Functioningp(=
.025) indicating that an increase in age was agsatiwith an increase of the Physical
Functioning score, and this increase was greatengnfiemales. The effect of obesity
on the dimension Activity and Overall score SGRQWggher when the patient was
actively employed g< .05). Among the clinical variables, only FEV80% of the

predicted value was related to Physical Functiorang General Health of the SF-36
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(p< .05) and to Activity of the SGRQ@ (= .038). By contrast, in all the generic and
specific scales, anxiety and/or depression wesecisted with poorer HRQoL. The
presence of depression or depression plus anxiety eonsistently associated with
worse HRQoL, both in the dimensions of the SF-3éstjonnaire § < .001) and in
those of the SGRQ questionnaire, as well as i@wsrall scoreff < .01). The presence
of only anxious symptoms was also associated wihifcantly worse HRQoL in all
the dimensions of the SF-3¢ .01, with the exception of the Role Physical
dimension) and in all dimensions and the Overathas(SGRQ [§< .05). There were
significant interactions between sex and anxietjngpms in the Mental Health
dimension of the SF-36(= .027) and in the Impact dimensiop £ .028) and the
Overall score SGRQp(= .011). There were also significant interactiom$ween sex
and depressive or anxious plus depressive sympbboggtin the dimensions Activity
(p = .027) and Impactp(= .043) of the SGRQ. In all cases, the effect gfchslogical
comorbidity on HRQoL was slightly higher in mald2oor asthma control was also
closely related to HRQoL in the physical dimensiook the SF-36: Physical
Functioning, Role Physical, Bodily Pain, Generalalte and Vitality p < .001), as
well as with all domains and the Overall score SGR® .001). The impact of coping
strategies on HRQoL was more limited. A greater as&€ognitive Avoindant was
associated with greater deterioration in the dinmrssof Social Functioning and Role
Emotional of the SF-36p& .01), and a greater use of Behavioral Avoindaat w

associated with greater impact on the Symptomsmbina of the SGRQp(= .022).

The selected characteristics explained an acceptatdportion of variability RP),
ranging from 15% in Bodily Pain to 44% in Mental&lié in the dimensions of the SF-
36, and ranging from 28% in Symptoms to 56% in@wverall score SGRQ (see Tables

4 and 5). In 9 of the 12 analyzed models, the peaces of explained variance
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exceeded 25%, generally taken as the minimum alvaweh the model can be

considered acceptable [49].

Results of multivariable analysis of HRQoL, considg separately each of the two
classifications of the degree of asthma contrah@ie=303 patients with ACT criteria
(Model 1) and n=288 with GINA criteria (Model 2)espectively, showed that, the
percentage of explained variance of the genericspedific dimensions of HRQoL was
slightly higher when asthma control was considexecording to ACT criteria (in the
SF-36, values ranging between 17% of Bodily Paith 48% of Mental Health, and in
the SGRQ, between 29% of Symptoms and 53% of tlexdlhscore SGRQ) than when
asthma control was considered according to GINAera [36] (in the SF-36, values
ranging between 11% of Bodily Pain and 48% of Mehtaalth, and in the SGRQ,
between 21% of Symptoms and 47% of the Overalles&BRQ). According to the
ACT classification, a significant effect of asthrmoantrol was found in eleven of the
twelve models (Physical Functioning, Role Physidabdily Pain, General Health,
Vitality, Social Functioning, and Role Emotionaltbe SF-36, and Overall score SGRQ
and by SGRQ dimensions) and only in eight (Physkahctioning, Role Physical,
General Health, and Vitality of the SF-36 and athensions and Overall score SGRQ)
when the classification of control was establistieded on GINA criteria [36] (see

Tables 6 and 7).

Discussion

Our results show that asthma affects both genememsions and specific dimensions
of HRQoL, and the main variables that determine thipact on HRQoL are anxiety,

depression and patient-rated asthma control.
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The impact of asthma on HRQoL was assessed usmgdmplementary approaches: a
generic questionnaire (SF-36) and a specific qoestire (SGRQ). Both questionnaires
coincided in indicating the physical dimensionsths most damaged, whereas the

mental dimensions remain the least affected inwitk previous studies [50,51].

The analysis of the variables that determine HR@ulealed the significance of several
sociodemographic variables (sex, age, employmenatgn, and obesity) and the

pulmonary function. However, these variables havatlzer limited effect, and each one
only affected one or a few domains. In contraskietyg and depression and asthma

control were strong predictors of generic and dpedomains.

Anxiety and depression are the psychological de@rdnost frequently found in

asthmatic patients [9-13,52,53]. In our study, 36f4he patients had symptoms of
anxiety and 14% of the patients had depressive ®ymg) and these figures are within
the prevalence range reported in other studie2§194].

As could be expected, these psychosocial variadteained the variance in mental
health domains (Mental Health and Social Functigrohthe SF-36 and Impact of the
SGRQ), but it is important to note that anxiety atwpression also contributed to
explain the perception of physical status (Physi€ahctioning, Bodily Pain, and

Vitality of the SF-36 and Symptoms of the SGRQ) afdunctional capacity (Role

Physical and Role Emotional of the SF-36 and Agtiof the SGRQ).

Confirming prior literature, poor asthma contros@lsubstantially impaired HRQoL
[31-34]. In the present study, the determinatiorthef degree of asthma control was
established by two methods: patient-rated asthnméralostatus using the ACT and
physician-rated asthma control using GINA critej®®]. The concordance between

ACT and GINA criteria [36] was moderate, similarthe study of Thomas et al. [35]
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and the same as other studies [29,35] in findirag the rates of control reported by

asthmatic patients are lower than the rateshted by physicians.

Regardless of the procedure used to estimate astbnteol (ACT plus GINA, only
ACT, or only GINA), we found that subjects with poasthma control have
substantially impaired generic physical domains disttase-specific domains of the

HRQoL.

When we examined the association between contvel kstimated by the patient and
by the doctor and HRQoL separately, patient-ratttdnaa control is related not only to
generic physical dimensions but also to generic tatedimensions. A possible

explanation would be that, both in the ACT and HRQoL instruments used, we are
collecting information from the same perspectiveoyded by the patient) and there
may be a biased symptom reporting that affectsgpéian of HRQoL. However, to our

knowledge, this research is the first study thahgared the impact on HRQoL of the
different methods used to classify the degree tifnaa control, and future research is

necessary.

Regarding coping strategies, our results show #élvaidance coping was related to
worse HRQoL, in line with previous studies in as#tic patients [15, 18]. Studies of
patients with other chronic illnesses have foumak tavoidance coping is associated
with poor medication adherence and may result orgrolong-term outcomes for many
patients [55, 56]However, the effect of avoidance coping is muchemonited than
that found for the other psychological variablealaated (anxiety and depression), and
its was only related to the dimensions Social Fonatg and Role Emotional of the SF-

36 and Symptoms of the SGRQ.
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The impact of anxiety, depression, and copingeflias on HRQoL could be attributed
to the relationship between these psychologicalkltes with worse asthma control.
This relationship was shown in several studies42,80] and it could be established
through several pathways including behavioral pagsv(disorganized self-care and
poor health behaviors) or through the direct phggiical effects of emotional status on
the autonomic nervous and immune systems, whictease asthma symptomatology
[57]. Poor asthma control could finally lead to etedration of HRQoL. Our result

showed the effect of the evaluated psychologicakisles on HRQoL is present even

after controlling for asthma control.

In conclusion, our findings support to the propasalt, although they are interrelated
concepts, anxiety, depression, coping strategies amthma control each contribute

independently to HRQoL.

Our study has several strengths. To our knowlettge,is the first study to indicate a

strong and independent association between anxlepyression, coping strategies and
asthma control and HRQoL. In addition, we used t@mplementary approaches to
evaluate HRQoL: the SF-36, a generic questionrthai allows comparing the health

status across different diseases and with genemllations, and the SGRQ, a specific
questionnaire sensitives to patients’ specific [@olatic respiratory areas. Finally, we
also considered two ways to assess asthma cosstiin@ted by the physician and by
the patient) to determine whether there are diffees between the two in terms of their
relationship with HRQoL.

It is also necessary to take into account somediions of the study. Firstly, the sample
was only drawn from the tertiary asthma clinic amdst of the patients present
intermittent asthma, which can affect the geneadiity of our results. Moreover, we

established as exclusion criteria the presence hyfsipal comorbidity, therefore,
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findings may not generalize to overall populatidrasthmatics. However, this creates a
homogeneous sample in which the patients evaluatdyg suffered from bronchial
asthma, thus avoiding the possible effect of otb@morbid diseases on HRQoL.
Finally, this study may be limited by the crosstsetl nature of the design that does
not allow the prediction of the direction of cautyalProspective studies are needed to
better delineate the relationships found betweeychmdogical variables, asthma

control, and HRQoL.

Given that the findings of this study showed thatiety, depression, coping strategies,
and asthma control are variables that affect HR@alependently, all of them should
be taken into account when considering HRQoL sca®sn outcome measure in
asthma. It would be advisable to train healthcaogessionals so that, when evaluating
asthmatic patients, they include screening for lpskagical variables and asthma
control estimated by the patient. Brief and easgdmplete tools such as HADS and
ACT allow introducing the measurement of anxietgpikssion and patient-rated
control in the routine clinical practice, in orderdetect these characteristics in patients.
Effectively treating asthma symptoms improves astlwontrol and may reduce anxiety
and depression. A recent study has found that rafisgntly number of patients with
asthma improved anxiety and depression after 6 Imsooit standardized treatment and
regular specialist care [58]. In cases where ihesessary, interventions specifically
focused on psychological factors should also bdempnted in an attempt to improve

HRQoL in asthmatic patients.

This study was funded by Maria Barbeito Programifrtb® Conselleria de Innovacion

e Industria de la Xunta de Galicia.
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Figure Legends

Figure 1. Standardized scores in the eight dimensions of SF-36.
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Table 1 Sociodemographic, life style and clinical characteristics of the sample

Characteristics N % 959% CI
Sex

Female 263 70.5  [65.74, 24.72]

Male 110 29.5  [75.27, 34.25]
Education level

Without education /primary 134 35.9 [30.92, 40.92]

Secondary 165 44.2 [39.06, 49.41]

College 74 19.8 [15.65, 24.02]
Marital status

Single/divorced/widowed 166 445 [39.32, 49.68]

Married/living with a stable partner 207 55.5 [50.31, 60.67]
Employment situation

Active 203 54.4  [49.23,59.61]

Non-active 170 45.6 [40.38, 50.76]
Self-reported Social class

Lower/lower-middle 78 21 [16.74, 25.30]

Middle-middle 260 70.1  [65.28, 74.87]

Upper/middle-upper 33 8.9 [5.86, 11.92]
Smoking habit

Smoker 70 18.8 [14.67, 22.86]

Former 60 16.1 [12.22, 19.94]

Non-smoker 243 65.1 [60.17, 70.11]
BMI

<185 6 1.6 [0.20, 3.10]

18.5-24.99 181 49.9  [44.58, 55.14]

25-29.99 104 28.7  [23.86, 33.43]

>30 72 19.8  [15.59, 24.07]
% FEV; of predicted value

> 80% 265 714  [66.69, 76.16]

60-80% 85 22,9  [18.50, 27.32]

< 60% 21 5.6 [3.17, 8.14]
Prescribed medications

None daily controller medication 120 32.3 [27.45,37.24]

Low-dose ICS or LTRA 32 8.6 [5.63,11.62]

Low-tomedium dose ICS + LABA or medium dose ICS+ 174 46.9 [41.69,52.11]

theophylline/LTRA or high-dose ICS

High-dose ICS + LABA associated or not withdpbylline, LTRA, 45 12.1 [8.67,15.59]

oral glucocorticosteroid or Anti-lgE
Level of asthma control according to ACT

Controlled asthma 175 57.7 [52.02, 63.48]

Uncontrolled asthma 128 42.2 [36.65,47,84]
Level of asthma control according to GINA (2006)

Controlled asthma 189 65.6 [59.96, 71.28]

Partly controlled 56 19.4  [14.70, 24.18]

Uncontrolled asthma 43 14.9 [10.64, 19.22]
Severity of asthma according to GINA (2009) introlled patients

Intermittent asthma 72 51.4  [42.79, 60.06]

Mild persistent asthma 11 7.8 [3.04, 12.67]

Moderate persistent asthma 35 25 [17.47, 32.53]

Severe persistent asthma 22 15.7 [9.32, 22.10]

Note: % FEV; = Percentage of predicted value of forced expiyatolume in 1 s; ACT = Asthma Control Test; GINAGiobal
Initiative for Asthma; BMI = Body mass indekZ-S= inhaled corticosteroids; LABA=long-acting aetgonists; LTRA=

leukotriene-receptor antagonists
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Table 2 Psychological characteristics of the sample

Psychological variables n M + SD Mdn Min Max
HADS-A 369 6.50 £ 4.35 6 0 21
HADS-D 369 3.85+3.77 3 0 19
COPE
Behavioral coping of the problem 361 2.87+0.44 822. 1.55 4
Cognitive coping of the problem 355 2.20+0.39 ®.2 1 3.33
Behavioral avoidance 358 2.60+0.38 2.57 1 3.86
Cognitive avoidance 359 1.64 + 0.46 1.55 1 3.64
Emotion-focused coping 363 2.48 £+ 0.57 2.42 1 4
Alcohol-drug consumption 366 1.05+0.21 1 1 2.50

Note. HADS-A = Anxiety subscale of Hospital Anxiety aBeépresion Scale; HADS-D = Depression subscale apifal Anxiety and
Depression Scale; COPE = Coping Orientations tolemmbExperienced Inventory.

Table 3
Direct HRQOL scoresin SF-36 and SGRQ

HRQOL questionnaires n M + SD Mdn Min Max

SF-36
Physical functioning 371 80.12 + 20.88 95 10 100
Role physical 371 75.00 £ 37.93 100 0 100
Bodily pain 369 68.73 £ 25.82 100 0 100
General health 371 53.58 + 21.42 72 0 100
Vitality 371 60.40 £ 21.23 70 0 100
Social function 371 81.57 £ 24.76 100 0 100
Role emotional 371 72.59 +40.42 100 0 100
Mental health 371 68.37 £ 21.85 76 0 100

SGRQ
Overall 367 29.67 £ 19.45 25.44 0 87.65
Symptoms 372 40.22 £ 19.93 38.89 0 90.82
Activity 370 35.86 + 26.53 35.47 0 100
Impact 369 22.87 £19.39 17.85 0 90.94

Note. HRQOL = Health-related quality of life; SF-36 = 3&+h Short-Form Health Survey; SGRQ = St. Georgespiraory

Questionnaire.

Downloaded for Anonymous User (n/a) at Kaohsiung Medical University Chung Ho Memorial Hospital from ClinicalKey.com by Elsevier on July 24, 2019.

For personal use only. No other uses without permission. Copyright ©2019. Elsevier Inc. All rights reserved.



Table 4.Multivariable analysis of SF-36 questionnaire domains adjusting for asthma control level according to ACT
criteria plus GINA (2006) criteria

SF-36 Predictors B (95% CI) P R? corrected

PhysicalFunctioning .37
Female sex -91.38 (-150.94 to -31.82) .003
Age 1.64 (0.37 t0 2.92) .012
BMI > 30 -39.02 (-67.24 to -10.81) .007
FEV; of predicted value < 80% -28.55(-53.20 to -3.90) .023
Uncontrolled asthma -72.65 (-95.13t0 -50.17) <.001
Anxiety -37.04 (-61.34 to -12.75) .003
Depression or Anxiety plus DepressieBil.94 (-112.93 to -50.96) <.001
Age x Sex (female) 1.73 (0.22 t0 3.24) .025

Role Physical 17
Female sex 3.94 (0.74 t0 7.14) .016
Uncontrolled asthma -7.88 (-10.85 to -4.90) <.001
Depression or Anxiety plus Depressi-8.84 (-13.07 to -4.61) <.001

BodilyPain .15
Uncontrolled asthma -0.57(-0.89 to -0.24) .001
Anxiety -0.68 (-1.06 to -0.30) <.001
Depression or Anxiety plus Depressieh.03 (-1.49 to -0.58) <.001

General Health .33
Age 0.03 (0.02 to 0.04) <.001
FEV; of predicted value < 80% -0.28 (-0.55 t0 -0.01) .043
Uncontrolled asthma -0.51 (-0.75 to -0.27) <.001
Anxiety -0.64(-0.91 to -0.38) <.001
Depression or Anxiety plus Depressi-1.21 (-1.54 to -0.88) <.001

Vitality 37
Age 0.04 (0.03to 0.06) <.001
Former smoker -0.85 (-1.60 to -0.10) .027
Uncontrolled asthma -1.08 (-1.54 to -0.63) <.001
Anxiety -1.38 (-1.90 to -0.87) <.001
Depression or Anxiety plus Depressie.01 (-3.67 to -2.36) <.001

Social Functioning .26
Age 0.29 (0.16 to 0.41) <.001
Anxiety -12.51 (-16.91t0-8.12) <.001
Depression or Anxiety plus Depressi-25.86 (-31.57 to -20.15) <.001
Cognitiveavoidance -6.87 (-11.13 to -2.61) .002

Role Emotional 21
Anxiety -23.57 (-33.54 t0 -13.60) <.001
Depression or Anxiety plus Depressief0.15 (-53.06 to -27.25 <.001
Cognitive avoidance -15.48 (-24.87 to -6.09) .001

Mental Health A4
Anxiety -3.60 (-4.50 to -2.70) <.001
Depression or Anxiety plus Depressi-5.35 (-6.94 to -3.77) <.001
Sex (female) x Anxiety 1.20 (0.14 to 2.25) .027
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Table 5Multivariable analysis of SGRQ questionnaire domains and overall score adjusting for asthma control level
according to ACT criteria and GINA (2006) criteria

SGRQ Predictors B (95% CI) P R? corrected

Overall .56
Female sex 1.42 (0.83 t0 2.00) <.001
Age 0.03 (0.02 to 0.05) <.001
Employment situation (non active) 0.75 (0.28 to 1.21) .002
BMI > 30 1.57 (0.66 to 2.49) .001
Uncontrolled asthma 2.53 (2.09 to 2.98) <.001
Anxiety 1.97 (1.00 to 2.94) <.001
Depression or Anxiety plus Depression 2.79 (1.37 to 4.21) <.001
Sex (female) x Anxiety -1.47 (-2.59t0 -0.35) .011
Employment situation (non active) x BMI30 -1.43 (-2.57 t0 -0.30) .014

Symptoms .28
Age 0.16 (0.02 to 0.30) .028
Uncontrolled asthma 16.81 (12.57t0 21.0 <.001
Anxiety 4.91 (0.05t0 9.78) .048
Depression or Anxiety plus Depression 8.31(2.22t0 14.39) .008
Behavioralavoidance 6.56 (0.94t0 12.18) .022

Activity A7
Female sex 4.08 (2.68 to 5.48) <.001
Age 0.04 (0.00 to 0.08) .034
Employment situation (non active) 2.11 (0.99 to 3.23) <.001
BMI > 30 3.66 (1.47 to 5.85) .001
FEV; of predicted value < 80% 1.30 (0.07 to 2.52) .038
Uncontrolled asthma 4.35 (3.25 to 5.46) <.001
Anxiety 3.35(1.01 to 5.69) .005
Depression or Anxiety plus Depression 6.02 (2.61 t0 9.43) .001
Sex (female) x Depression or Anxiety plus Deprassié.18 (-7.88 to -0.47) .027
Employment situation (non active) x BMI30 -3.15 (-5.88 t0 -0.43) .023

Impact .49
Female sex 0.91(0.39 to 1.44) .001
Age 0.03 (0.02 to 0.04) <.001
Employment situation (non active) 0.40(0.02 to 0.78) .042
Uncontrolled asthma 1.97 (1.57 to 2.36) <.001
Anxiety 1.53 (0.67 to 2.39) .001
Depression or Anxiety plus Depression 2.85(1.56 to 4.14) <.001
Sex (female) x Anxiety -1.12 (-2.12t0 -0.12] .028
Sex (female) x Depression or Anxiety plus Deprass-1.44 (-2.84 to -0.04  .043
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Table 6.Multivariable analysis of SF-36 questionnaire domains adjusting for asthma control level according to only ACT criteria (Model 1) and according to only GINA (2006) criteria (Model 2)

SF-36 M1 asthma control according to only ACT criteria 2Msthma control according to only GINA criteria
Predictors B (95% ClI) p Reorrected B (95% ClI) p Reorrected
Physical Functioning .37 .33
Female sex -91.87 (-150.93 to -32.82) .002 -87.62 (-147.72 to -27.51) .004
Age 1.69 (0.45 to 2.93) .008 1.69 (0.41 to0 2.97) .010
BMI > 30 -39.95 (-67.70 to -12.20) .005 -32.91 (-61.62 to -4.20) .025
FEV, of predicted value < 80% -35.94 (-59.74 t0 -12.13) .003 -38.15 (-63.40 to -12.89) .003
Uncontrolled asthma -74.01 (-96.10 to -51.91) <.001 -44.58 (-68.52 to -20.64) <.001
Anxiety -32.12 (-56.64 to -7.61) .010 -51.11 (-75.93 to -26.29) <.001
Depression or Anxiety plus Depression76.00 (-107.39 to 44.61) <.001 -93.16 (-125.02 to -61.31) <.001
Age x Sex (female) 1.77 (0.28 to 3.26) .020 1.72 (0.18 to 3.25) .028
Role Physical .19 .15
Female sex 3.89 (0.78 t0 6.99) .014 4.65 (1.40 to 7.90) .005
Uncontrolled asthma -9.18 (-12.15 to -6.20) <.001 -6.17 (-9.38 to -2.97) <.001
Anxiety --- --- -4.09 (-7.60 to -0.57) .023
Depression or Anxiety plus Depression7.67 (-11.88 to -3.46) <.001 -9.62 (-13.97 to -5.27) <.001
Bodily Pain 17 A1
Uncontrolled asthma -0.76 (-1.09 to -0.43) <.001 .- ---
Anxiety -0.59 (-0.97 to -0.22) .002 -0.75 (-1.14 to -0.36) <.001
Depression or Anxiety plus Depression0.92 (-1.38 to -0.46) <.001 -1.20 (-1.68 to -0.73) <.001
General Health .34 .32
Age 0.03 (0.02 to 0.04) <.001 0.03 (0.02 to 0.04) <.001
FEV, of predicted value < 80% -0.33 (-0.59 to -0.07) .013 -0.33 (-0.60 to -0.06) .019
Uncontrolled asthma -0.55 (-0.79 to -0.31) <.001 -0.42 (-0.68 to -0.16) .002
Anxiety -0.60 (-0.86 to -0.33) <.001 -0.73 (-1.00 to -0.46) <.001
Depression or Anxiety plus Depression1.15 (-1.48 to -0.81) <.001 -1.21 (-1.55 to -0.87) <.001
Vitality .38 .36
Age 0.04 (0.03 to 0.06) <.001 0.04 (0.03 to 0.06) <.001
Former smoker -0.87 (-1.60 to -0.13) .021 .- ---
Uncontrolled asthma -1.28 (-1.73 to -0.82) <.001 -0.68 (-1.16 to -0.20) .006
Anxiety -1.23 (-1.75t0 -0.72) <.001 -1.71 (-2.24 to -1.19) <.001
Depression or Anxiety plus Depression2.87 (-3.53 to -2.22) <.001 -3.31 (-3.97 to -2.65) <.001
Social Functioning .30 .29
Age 0.32 (0.18 to 0.46) <.001 0.30 (0.16 to 0.45) <.001
Uncontrolled asthma -5.10 (-9.33 t0 -0.87) .018 --- ---
Anxiety -12.27 (-17.20 to -7.35) <.001 -13.16 (-18.13 to -8.20) <.001
Depression or Anxiety plus Depression25.54 (-31.83 to -19.24) <.001 -26.99 (-33.32 to -20.66) <.001
Cognitive avoidance -5.58 (-10.35 to -0.81) .022 --- ---
Role Emotional .23 .22
Duration of asthma --- --- 0.48 (0.02 to 0.94) .043
Uncontrolled asthma -9.81 (-19.57 to -0.05) .049 .- ---
Anxiety -25.60 (-37.03 to -14.17) <.001 -27.16 (-38.65 to -15.66) <.001
Depression or Anxiety plus Depression33.75 (-48.33 to -19.18) <.001 -37.46 (-52.07 to -22.86) <.001
Cognitive avoidance -16.14 (-26.76 to -5.51) .003 -15.43 (-26.42 to -4.44) .006
Mental Health .48 .48
Anxiety -3.74 (-4.73 to -2.75) <.001 -2.92 (-3.45 t0 -2.38) <.001
Depression or Anxiety plus Depression5.18 (-6.77 to -3.60) <.001 -4.45 (-5.13 t0 -3.78) <.001
Sex (female) x Anxiety 1.35 (0.21 to 2.50) .021 --- ---
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Table 7 Multivariable analysis of SGRQ questionnaire domains adjusting for asthma control level according to only ACT criteria (Model 1) and according to only GINA
(2006) criteria (Model 2)

M1 asthma control according to only ACT criteria 2Msthma control according to only GINA criteria
SGRQ Predictors B (95% ClI) p R corrected B (95% ClI) p Feorrected
Overall .53 A7
Female sex 1.40 (0.81 to 1.99) <.001 1.49 (0.85t0 2.13) <.001
Age 0.03 (0.02 to 0.05) <.001 0.04 (0.02 to 0.05) <.001
Non active employment situation 0.64 (0.17 to 1.12) .009 0.72 (0.20 to 1.25) .007
BMI > 30 1.65 (0.73 to 2.57) <.001 1.35(0.37 t0 2.33) .007
Uncontrolled asthma 2.42 (1.96 to 2.88) <.001 1.88 (1.36 to 2.39) <.001
Anxiety 1.84 (0.84 to 2.84) <.001 2.66 (1.59 t0 3.73) <.001
Depression or Anxiety plus Depression 2.84 (1.39 to 4.30) <.001 3.71 (2.16 t0 5.25) <.001
Sex (female) x Anxiety -1.46 (-2.61 to -0.31) .013 -1.90 (-3.15 to -0.64) .003
Sex (female) x Depression or Anxiety plus Depressio - - --- -2.08 (-3.78 t0 -0.38) .016
Employment situation (non active) x BMI30 -1.38 (-2.52 t0 -0.23) .019 -1.29 (-2.53 t0 -0.05) .042
Symptoms .29 21
Age 0.19 (0.05 to 0.33) .007 0.17 (0.02 to 0.32) .027
Uncontrolled asthma 17.22 (12.98 to 21.46) <.001 13.46 (8.681t0 18.24) <.001
Anxiety .- - 6.05 (0.85 to 11.24) .023
Depression or Anxiety plus Depression 7.83 (1.73 to 13.96) .012 8.74 (2.18 to 15.30) .009
Behavioral avoidance 5.85 (0.43 t0 11.26) .034 7.03 (1.10 to 12.95) .020
Activity 44 42
Female sex 3.97 (2.57 t0 5.38) <.001 4.20 (2.75 t0 5.66) <.001
Age 0.04 (0.00 to 0.08) .046 0.05 (0.01 to 0.09) .020
Non active employment situation 1.98 (0.84 to0 3.11) .001 2.00 (0.82t0 3.17) .001
BMI > 30 3.85 (1.66 to 6.04) .001 3.23 (1.03 to 5.44) .004
FEV; of predicted value < 80% 1.95 (0.74 to 3.16) .002 1.77 (0.48 to 3.07) .007
Uncontrolled asthma 3.84 (2.73 t0 4.96) <.001 3.00 (1.79 to 4.22) <.001
Anxiety 3.03 (0.63 t0 5.43) .013 4.46 (2.02 to 6.90) <.001
Depression or Anxiety plus Depression 6.18 (2.72 t0 9.65) .001 7.72 (4.23 10 11.22) <.001
Sex (female) x Depression or Anxiety plus Depressio4.61 (-8.38 to -0.83) .017 -5.56 (-9.40 to -1.71) .005
Employment situation (non active) x BMI30 -3.03 (-5.76 to -0.31) .029 -2.95 (-5.75 t0 -0.14) .040
Impact A7 41
Female sex 0.97 (0.45 to 1.49) <.001 0.96 (0.40 to 1.52) .001
Age 0.03 (0.02 to 0.05) <.001 0.03 (0.02 to 0.05) <.001
Non active employment situation --- --- 0.40 (0.02 to 0.78) .042
Uncontrolled asthma 1.96 (1.56 to 2.37) <.001 1.47 (1.02 t0 1.92) <.001
Anxiety 1.44 (0.57 to 2.32) .001 2.09 (1.17 to 3.02) <.001
Depression or Anxiety plus Depression 2.92 (1.61to0 4.22) <.001 3.51 (2.13 t0 4.88) <.001
Sex (female) x Anxiety -1.14 (-2.14t0 -0.13) .027 -1.58 (-2.67 to -0.49) .005
Sex (female) x Depression or Anxiety plus Depr@ssi-1.65 (-3.07 to -0.24) .022 -2.06 (-3.56 to -0.55) .008
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Figure 1. Standardized scoresin the eight dimensions of SF-36.
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