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Does asthma control correlate with quality of life related to upper

and lower airways? A real life study

As suggested by the international guidelines, the goals of
asthma therapy should be to achieve and maintain an
optimal level of disease control to minimize daytime and
night-time symptoms, activity limitation, airway narrow-
ing, the need for reliever medications and thus to reduce
the risk of life-threatening exacerbations and long-term
morbidity (1). It is reasonable to assume that better
asthma control is associated with less of an impact on
health related quality of life (HRQoL), but few studies
have specifically addressed this association utilizing
validated instruments. In a retrospective analysis by
Bateman et al. (2) of three randomized, double-blind,
controlled studies, the effect of salmeterol/fluticasone
propionate combination therapy on HRQoL, utilizing the
Asthma Quality of Life Questionnaire (AQLQ), in
patients with different levels of asthma severity was
evaluated. The results from this study showed that the
patients who achieved disease control according to GINA
guidelines reported better AQLQ scores than patients
who did not achieve control. The QoL of controlled

asthma patients was very similar to healthy control
subjects. In particular, the correlation between asthma
control and HRQoL was analysed in 1994 in a cohort of
3416 patients involved in the GOAL (3) study. The
AQLQ questionnaire was administered. Combination
therapy treatment was shown to improve HRQoL. The
average AQLQ score at end-point was significantly higher
in patients achieving total control compared with those
achieving good control (P < 0.001), and in patients
achieving good control compared to patients not well
controlled (P < 0.001). Previous studies have assessed
HRQoL by using instruments to specifically address
either asthma or rhinitis in populations with different
levels of disease control. As 60–80% of asthma patients
also have rhinitis symptoms (4–6), their upper airway
symptoms could be impacting their HRQoL. Although
commonly considered a trivial disease by nonsufferers,
this condition frequently results in a significant impair-
ment of patient performance and wellbeing, in addition to
their more typical nasal and ocular symptoms. Numerous
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clinical studies have highlighted how rhinitis may nega-
tively affect health status (7), sleep (8), concentration (9),
performance at work (10), learning and school activities
(11), social life (7), sexuality (12) and sports (13).
The relative burden of allergic rhinitis and asthma on

HRQoL was addressed by Leynaert in a large population
study (14). The presence of respiratory allergy was
associated with impairment of social and mental health
in patients with both asthma and rhinitis, as well as in
patients with rhinitis alone. In addition, patients with
both rhinitis and asthma, reported significant impairment
in items related to physical health, suggesting from the
patient�s perspective, comorbid asthma and rhinitis
resulting in an additional QoL burden.
The relationship between asthma control, co-morbid

rhinitis and patient�s HRQoL, especially in a real life
context still needs to be clarified to identify the relevance
of each on influencing patient�s wellbeing.

Objective

The aims of this study were to explore asthma control in
real life, to assess the impact of respiratory diseases
(asthma with and without rhinitis symptoms) on patients�
HRQoL, to investigate the relationship between the level of
asthma control and HRQoL domains and to evaluate the
role of rhinitis symptoms on asthma control and HRQoL.

Material and methods

In this study, we assessed outpatients affected by bronchial asthma,
referred to the pneumological division for a follow-up visit from
April to June 2007. Patients prior to being seen were asked to fill out
the Asthma Control Test (ACT), Rhinitis Symptoms score (T5SS)
and RHINASTHMA questionnaire.
The ACT is an effective questionnaire to determine the level of

asthma control (15, 16). The ACT was developed by Nathan et al.
through a stepwise regression analysis on data from a 22-item
survey, administered to 471 asthma patients in a respiratory
specialist office. The final five items selected assessed limitations
at work, school and home because of asthma, the amount of
dyspnoea, the presence of nocturnal symptoms and the use of rescue
medications; as well as the patient�s subjective perception of their
level of asthma control over the previous 4 weeks. Patients assigned
a score from 1 to 5 from poorest control to total control. By adding
the five item scores, three levels of control are identified: scores from
5 to 19 indicate uncontrolled asthma; scores from 20 to 24 indicate
well-controlled asthma and a score of 25 indicates the total control.
Nathan et al. found that ACT correlate with forced expiratory
volume in 1 s (FEV1), (although ACT was a better predictor of
uncontrolled asthma), and the specialist recommendations on
needing a change in asthma therapy. Therefore, ACT proved to be a
simple and rapidly self-administered instrument for assessing the
level of asthma control, which takes into consideration not only
asthma symptoms, but also its impact on daily life and the subjects�
perception of their disease control.
Nasal and ocular symptoms were assessed using the T5SS which

measures five symptoms: rhinorrhoea, nasal itching, sneezing, nasal

congestion and ocular itching. Symptoms were rated using the
following scale: 0, no signs/symptoms; 1, mild (easily tolerated);
2, moderate (bothersome but tolerable); 3, severe (hard to tolerate,
interferes with activity or sleep). The T5SS is derived from the sum
of the five individual symptoms scores (range 0–15).
The RHINASTHMA questionnaire evaluates the impact of rhi-

nitis and asthma on patient HRQoL (17). The questionnaire is made
up of 30 items, whose analysis provides scores relating to the Upper
Airways (UA), Lower Airways (LA) and Respiratory Allergy
Impact (RAI). Moreover, RHINASTHMA also provides a com-
posite score, the Global Summary (GS), which computes the
aggregate score to indicate the overall impact of the disease. This
instrument utilizes a five-point Likert scale (not at all, a little, fairly,
much, very much) to measure the extent to which patients are
bothered by every item during the previous 2 weeks. Answers to the
RHINASTHMA items are then converted into a score from 0 to
100. Questions and scores are formulated so that the higher score
corresponds to worse HRQoL.
After completing the questionnaires, patients gave them to the

nursing staff and underwent an evaluation which included an
accurate anamnesis (previous rhinitis symptoms, results of allergy
testing, and ongoing therapies for asthma and rhinitis were
recorded) and clinical examination. Afterwards, spirometry was
performed according to ATS recommendations to detect the pres-
ence of airway obstruction.

Statistical analysis

Exploratory data analysis of demographic (gender and age) and
clinical data was performed using univariate and bivariate statistical
procedures. Pairwise association between categorical variables were
assessed through chi-squared test for heterogeneity. Nonparametric
statistics (median test) was applied to test differences in RHI-
NASTHMA domains (continuous variables) by asthma-control and
rhinitis symptom groups. Discriminant power of T5SS score on
anamnestic ascertainment of rhinitis and on gravity of ongoing
symptoms was assessed through the receiver operating characteristic
(ROC) analysis (18). The main result of this statistical methodology
is given by the area under the ROC curve (AUC), which can be
interpreted as a measure of classification accuracy: the larger the
AUC, the greater is the overall ability of the statistical model to
discriminate between the two considered groups. A ROC analysis
was also applied to each HRQoL domain and GS between asthma-
controlled and -uncontrolled subjects. Finally, to estimate the joint
effect of asthma control and rhinitis symptoms on RHINASTHMA
domains, a logistic regression model was applied, including gender,
age and smoking habit as confounding factors (19). All the study
domains were dichotomized by using a score value of 20 as cut-off.
This value represents the threshold under which patients are con-
sidered as having a good HRQoL level (corresponding to 80% of
best possible QoL). An ROC analysis was applied within this
context too. Specifically, the relative role played by asthma-control
and rhinitis symptoms was further investigated by comparing the
AUC based on the full logistic model with the AUCs computed
from the logistic models including only the covariate asthma-control
or rhinitis.

Results

Data from 122 asthma patients were collected from April
to June. Patients� age ranged from 15 to 75, the average
age being 44.16 (SD 14.882). Forty-seven were males
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(38.52%), 75 were females (61.48%). FEV1 values ranged
from 36% to 117%. By means of the ROC analysis, 3.5
was identified as the T5SS score that best discriminated
between anamnestic datum of rhinitis presence and
gravity of ongoing symptoms (sensitivity – specificity) in
the examined population. Demographic and clinical
parameters of the patients are summarized in Table 1.
One hundred and nineteen patients were on inhaled
steroids for their asthma, of which 59 were on the
combination of an inhaled steroid and LABA and 42
patients were also on an antileukotriene; three patients
were only on salbutamol as needed. Among the patients
on rhinitis therapy, nine were taking antihistamines,
antileukotrienes and nasal steroids; 31 patients were
taking antihistamines and antileukotrienes; two patients
were taking antihistamines only. Of the patients with
T5SS £ 3.5, 34 were not taking medication for rhinitis
while nine were; of the patients with a T5SS > 3.5, 44
were not on medication for rhinitis while 35 were.

Asthma control

The results obtained from ACT showed that 10 patients
(8.19% of the total sample) reported optimal control, an
ACT score of 25; an additional 58 patients (47.54%) were
controlled with an ACT score between 20 and 24, with the
mean score 22.23; 54 patients (44.27%) were not con-
trolled, with an ACT score between 5 and 19, mean score
14.27 (Fig. 1). Due to the small percentage of patients
who achieved total control, further analyses were per-
formed by considering two populations; controlled (ACT
score ‡ 20; n = 68) and not controlled (ACT < 20;
n = 54). Females appeared to be less controlled than
males (P = 0.001). A significant Spearman correlation

(P = 0.01) was observed between ACT score and FEV1,
but no significant association was found when airway
obstruction was stratified into three groups (FEV1 ‡ 80;
FEV1 > 60 <80; FEV1 £ 60) (P = 0.219).

No significant differences were found between con-
trolled and not controlled patients when allowing for
smoking habits, allergic sensitization, kind of aeroaller-
gen sensitization and treatment for rhinitis. The presence
of rhinitis symptoms is not associated with the level of
asthma control assessed by means of ACT if we analyse
the overall population (P = 0.247). In the overall pop-
ulation sample, the patients with controlled asthma show
lower T5SS score than uncontrolled (P = 0.034). By
analysing only patients with rhinitic symptoms
(T5SS > 3.5), asthma control is associated with a lower
T5SS score (P = 0.005).

Quality of life

The RHINASTHMA questionnaire revealed a mean
score of 25.18 (SD 21.22) for the UA, 29.29 (SD 21.44)
for the LA, 24.93 (SD 17.82) for the RAI, and 26.89 (SD
17.08) for the GS.

There was a significant difference between males and
females for the LA domain (P = 0.009) and the GS (P <
0.001) with females reporting worse HRQoL. Patients
with controlled asthma (ACT ‡ 20), showed significantly
lower scores for all RHINASTHMA domains, indicating
better quality of life compared with uncontrolled patients
(Fig. 2). Irrespective of their level of asthma control,
patients showed significantly lower scores in UA (P <
0.0001), LA (P = 0.001) and GS (P < 0.0001) if their
T5SS was £ 3.5, (Fig. 3). When considering patients
with T5SS £ 3.5 only, a significant difference was found
between controlled and uncontrolled patients for the
LA (13.11 ± 9.13 vs 38.46 ± 24.89, P = 0.024), RAI
(15.63 ± 12.59 vs 26.76 ± 18.64, P = 0.044), GS
(11.70 ± 7.04 vs 26.09 ± 14.47, P = 0.008), but not
for the UA (P = 0.495). In patients with T5SS > 3.5,
all RHINASTHMA scores were significantly lower in
controlled patients than in uncontrolled patients
(UA: 29.20 ± 16.26 vs 41.74 ± 21.15, P = 0.002; LA:
20.45 ± 15.20 vs 46.46 ± 18.09, P < 0.001; RAI:
21.95 ± 16.54 vs 33.97 ± 18.21, P = 0.01; GS:
23.48 ± 11.87 vs 41.71 ± 16.57, P < 0.001). Further-

Table 1. Demographic and clinical characteristics

Frequencies Frequency Percentage

Gender Males 47 38.52
Females 75 61.48

Smoke Smoker 24 19.67
Ex smoker 26 21.31

Never smoked 72 59.02
Allergy Not allergic 29 23.77

Allergic 91 74.59
Missing 2 1.64

Kind of allergy Perennial 74 81.32
Seasonal 17 18.68

FEV1 £ 60 6 4.92
60–80 32 26.23

>80 83 68.03
Missing 1 0.82

Rhinitis Absent 32 26.33
Present 90 73.77

Rhinitis presence Absent (T5SS < 3.5) 43 35.25
Present (T5SS ‡ 3.5) 79 64.75

Rhinitis therapy No 44 55.70
Yes 35 44.30

10

58

54
Total control

Well controlled

Uncontrolled

Figure 1. Level of asthma control according to Asthma Control
Test.
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more, in patients with controlled asthma, the presence of
rhinitis symptoms was associated with poorer quality of
life as assessed by RHINASTHMA. Patients with rhinitis
symptoms had significantly higher scores for UA
(29.20 ± 16.26 vs 6.17 ± 5.63, P < 0.001), RAI
(21.95 ± 16.54 vs 15.63 ± 12.59, P = 0.026) and GS
(23.48 ± 11.37 vs 11.70 ± 7.04, P = 0.001). On the
contrary, in patients with uncontrolled asthma, there was
a statistically significant difference between patients with

rhinitis symptoms and patients without rhinitis symptoms
only in the UA domain (41.74 ± 21.15 vs 7.64 ± 7.28,
P < 0.001).

Relationship between asthma control and quality of life

With the aim of identifying the link between ACT score
and HRQoL, we performed an ROC analysis (see
Table 2) to establish the probability that a controlled or
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uncontrolled patient has or does not have good HRQoL,
after having fixed the cut-off that better discriminated
between the two groups (controlled and uncontrolled).
For this analysis, the probability for controlled subjects

to have good HRQoL, is 90% in the LA domain with a
cut-off = 31.73, 81% in GS with a cut-off = 27.08, 65%
in UA with a cut-off = 23.5, and 68% in RAI with a
cut-off = 23.44.
The logistic regression analysis underscores that UA

and GS are influenced by rhinitis symptoms while LA is
influenced more by ACT score. The more influencing
element in UA and GS is the rhinitis symptoms; in LA,
the ACT score (see Table 3).

Discussion

The GOAL study showed that total control of asthma is
an achievable target. Therefore, it appears reasonable to
assess if this outcome is being reached in a real life setting.
Bateman et al. not only showed that well controlled
patients have better HRQoL compared with uncontrolled
asthma patients, but they can also achieve an almost
normal level of quality of life (2, 3). Recent real life
observational studies (AIRE, INSPIRE, GAPP) (20–22)
have shown that many asthma patients still have symp-
toms despite medication and moreover, that some factors
(i.e. adherence, co-morbidities, inadequate treatment)
influence their ability to achieve control. The availability
of a composite multidimensional test, like ACT, appears
to be a useful tool for both patients and physicians in
monitoring and improving asthma control.
In light of the above, we evaluated the level of asthma

control and its impact on quality of life in asthma
patients, many with concomitant rhinitis in a real life

setting. The incidence of rhinitis in this study of 122
asthma patients was very high, in accordance with what is
reported in the literature. The use of RHINASTHMA, a
specific tool for measuring HRQoL in patients suffering
from respiratory allergy, made it possible to determine
the impact of rhinitis and asthma on impairing patients�
daily life.

Our results confirmed that women with asthma are less
controlled than men, in line with previous findings that
female patients have more severe asthma and greater
bronchial hyper-responsiveness than male patients (23,
24). As others previously reported, a weak correlation
existed between pulmonary function and the level of
asthma control (16, 25). As seen in the GOAL study (3)
and in the ACT validation study (15), our results confirm
that asthma severity, as defined by a reduction in FEV1,
does not always correlate with asthma control. Further-
more, rhinitis symptoms may influence pulmonary func-
tion (FEV1) and also the ability to achieve asthma
control.

If patients have suboptimal asthma control, their
quality of life is usually far from ideal. As in other
studies, women tend to report HRQoL scores that are
inferior to those of men (26).

Assuming that patients with a T5SS score £ 3.5 have
rhinitis of little impact on concomitant asthma, a
majority of our patients (64.75%) were symptomatic:
some because of not having treatment and others because
their treatment was insufficient to control their disease.

Although ACT is a useful instrument for providing
information on asthma control, if used alone, it is not
sufficient to capture all aspects of patients� respiratory
diseases.

The RHINASTHMA composite score (GS), repre-
senting the overall impact on HRQoL, showed that only
74% achievable wellbeing is reached. The UA score,
reflecting the pathological impact of the UA on HRQoL,
is nearly optimal (6) in patients without symptoms,
whereas in treated/not treated symptomatic patients, it is
around 35, indicating a considerable reduction in their
wellbeing. The limited number of patients treated for
rhinitis and their different treatments did not allow us to
analyse the real effect of drugs on these parameters. The
LA domain score, which reflects the pathological impact
of the LA on HRQoL, was reduced considerably in
controlled asthma patients compared to uncontrolled
patients, but remained far from the achievable best
value. It can be deduced that controlling rhinitis symp-
toms may optimize HRQoL related to the UA, but this
does not occur in asthma. In fact, even though HRQoL
in asthma improves when patients are controlled, opti-
mal values are not always achieved: achieving asthma
control does not necessarily mean to reach the best
possible HRQoL. The presence of the disease, the
necessity to be cured and to manage it along the time
represent a cost in terms of HRQoL. Therefore, it is
important to bear in mind that measuring asthma

Table 2. ROC analysis

ACT

Cut-off Accuracy (AUC) Sensibility Sensitivity

UA 23.6 0.65 0.65 0.57
LA 31.73 0.87 0.90 0.74
RAI 23.44 0.71 0.68 0.63
GS 27.09 0.82 0.81 0.72

Table 3. Logistic regression

Logistic
regression

Accuracy
(AUC)

Without ACT Without rhinitis symptoms

Delta
AUC Test v2 P

Delta
AUC Test v2 P

UA 0.913 0.008 1.20 0.274 0.181 18.78 <0.0001
LA 0.913 0.1 9.70 0.0018 0.048 5.43 0.0198
RAI 0.774 0.047 2.32 0.128 0.023 2.02 0.1553
GS 0.929 0.046 4.83 0.028 0.08 8.07 0.0045
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control and measuring HRQoL should be performed in
parallel and that achieving one does not guarantee
achieving the other. The phenotype of an asthma patient
is relevant in defining outcomes and the treatment plan
to accomplish these outcomes. Although rhinitis symp-
toms do not influence asthma control as measured by
ACT, controlling rhinitis symptoms in asthma patients
can lead to better HRQoL. We can hypothesize that the
wellbeing acquired with better control leads the patient
to feel globally better; another hypothesis is that patients
that achieve the control are those who, due to their
personal characteristic, can better perform a global
therapeutic strategy.
Since the evaluation of a patients� HRQoL is not

always feasible in daily practice, it would be interesting to
be able to predict the level of HRQoL on the basis of
achieved level of asthma control, knowing different
components of HRQoL influence disease control
differently.
The logistic regression analysis confirmed that both the

level of asthma control and the presence of rhinitis

symptoms influence HRQoL, but each one impacts
different aspects of HRQoL.

The assessment of HRQoL utilizing the patient�s
viewpoint is increasingly being recommended by the
regulatory authorities for the evaluation of new phar-
maceutical products (27, 28), which supports the
GRADE approach (29) and assessing the global effect
of a treatment on patients with respiratory allergy (30,
31).

Our real life data strengthen the ARIA guidelines
recommendation that asthma patients must be evaluated
for rhinitis and rhinitis patients must be evaluated for
asthma (32).
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