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Objective. The objective of this study is to determine the utility of simple asthma control questionnaires in assessing the asthma control in our
practice setting. Methods. The Asthma Control Test (ACT), Asthma Therapy Assessment Questionnaire (ATAQ), and mini Asthma Quality of Life
Questionnaire (mini AQLQ) were administered to previously diagnosed asthma patients. Spirometry was performed to obtain the prebronchodilator
forced expiratory volume in 1 second (FEVI). The relationship between test scores (ACT and ATAQ) and the FEVI and mini AQLQ scores,
respectively, was explored. Results. A total of 106 patients (mean age 41 ± 15.3 years, 61 (57.5%) females) participated in the study. The mean
ACT score was 17 ± 5.3 and the mean ATAQ score was 1.46 ± 1.34. There was a significant positive correlation between the ACT score and
FEVI% predicted indicating the improvement in asthma control when FEV1% predicted increases (Pearson's correlation — 0.518, R^ = 0.268,
p < .0001) and a negative correlation between the ATAQ score and FEV1% predicted also indicating the improvement in asthma control when
FEV 1% predicted increases (Pearson's correlation = -0.516, R^ = 0.266,p < .O(X)1). The ACT score was significantly and positively related to the
mini AQLQ score signifying an improvement in quality of life with increasing ACT score (Pearson's correlation = 0.691, /f̂  = 0.461 ,p < .0001 ).
The ATAQ score was significantly and negatively related to the mini AQLQ score indicating an improvement in quality of life with decreasing
ATAQ score (Pearson's correlation = -0.654, R- = 0.428,p < .0001). The FEVI% predicted and the mini AQLQ score were the only significant
determinants of both the ACT score and the ATAQ score. Conclusion. The ACT and ATAQ are the objective and reliable tools in determining
asthma control due to their strong correlation with the FEVI and the asthma-specific health-related quality of life. Use of either questionnaire
routinely will identify more patients with poor asthma control even when spirometry services are not readily available.
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INTRODUCTION

The aim of asthma treatment is to improve symptoms and
prevent lung function decline. Uncontrolled asthma sig-
nificantly increases the risk of near-fatal attacks and
asthma deaths (1). Poor asthma control also has negative
effects on several health indices, including the health-
related quality of life (HRQoL) and health care utilization
(2,3). The Global Burden of Disease estimates that asthma
is responsible for a disability-adjusted life years (DALYs)
of 15 million people per year accounting for about 1% of
all DALYs lost from any disease (4). The quality-adjusted
life years (QALYs) of a year with asthma are equivalent to
0.7 years without asthma symptoms (5).

According to the Global Initiative for Asthma (GINA),
"asthma control" is achieved when there is suppression of
asthma symptoms resulting in reduction in frequency of
rescue yff2-agonist use and prevention of exacerbations (4).
Additional targets include preservation of lung function
decline and avoidance of adverse effects of medications
(4). Despite the availability of these guidelines that enu-
merate goals of asthma control and specific management
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Strategies, asthma remains relatively poorly controlled
worldwide (6, 7).

The two main considerations in assessing asthma
control are the evaluation of current impairment and the
determination of future risk (8). Current impairment is
measured by the frequency of daytime/nighttime symp-
toms and the use of short-acting jö2-agonists for symptom
relief, difficulty with normal activities, and lung function
(8). Euture risk is judged by the history of exacerbations
and lung function decline over time (8).

Lack of recognition of symptoms of poorly controlled
asthma contributes to the high prevalence of uncontrolled
asthma (8). Assessment of lung function using spirometry
and based on the forced expiratory volume in 1 second
(EEVI) is an objective means of assessing asthma control;
however, access to spirometry is limited in many clinical
settings in the developing countries, thus hampering its
wide application as a measure of asthma control (9). In
contrast, questionnaire-based assessments have the poten-
tial for more extensive utilization irrespective of infrastruc-
tural capabilities.

To improve the detection, validated questionnaires for the
evaluation of symptom control have been developed, includ-
ing the Asthma Control Questionnaire (ACQ), the Asthma
Control Test (ACT), and the Asthma Therapy Assessment
Questionnaire (ATAQ) (10-12). Whereas the ACT and
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ATAQ are entirely questionnaire-based, the ACQ incorpo-
rates spirometry as a measure of control. The ACT and ATAQ
therefore have the potential of serving as useful surrogates for
assessing asthma control (without spirometry), if it is shown
to correlate significantly with asthma control as determined
objectively by spirometry. The utility of the ACT and the
ATAQ in such settings has not been extensively described.

The objective of this study was thus to determine the
correlation between the levels of asthma control based on
the two questionnaire-based tools (ACT and ATAQ) and
lung function measured by the FEVI in persons with
asthma in Nigeria. The study also explored the relationship
between asthma control and the asthma-specific HRQoL
based on the questionnaires, and helps to determine the
utility of either questionnaire in routine assessment of
asthma control in resource-limited practice setting like ours.

METHODS

This was a cross-sectional and observational study of con-
secutively consenting asthma patients attending the adult
outpatient respiratory clinic of the Lagos University
Teaching Hospital, Lagos, Nigeria. Ethical approval was
obtained from the Health Research Ethics Committee of
the Lagos University Teaching Hospital Lagos (No: ADM/
DCST/HREC 450). Informed consent was obtained from
all the participants.

Study participants included patients previously diag-
nosed to have asthma based on symptoms of wheeze,
cough, and chest tightness in addition to a prebronchodi-
lator raV I/forced vital capacity (FVC) ratio of less than
75% with an improvement in the FEVI of >12% and
>200 ml postbronchodilator (8). Minimum duration of clinic
attendance was 1 month. All participants had been prescribed
inhaled steroid plus a long-acting bronchodilator with vari-
able adherence to therapy. Asthma patients with heart failure
from cardiac causes, chronic respiratory infections such as
tuberculosis, and patients with chronic obstructive pulmonary
disease were excluded from the study.

Following recruitment, an interviewer obtained base-
line demographic and clinical data [age, gender, weight
(kg), height (m), and waist circumference (cm)]. The body
mass index (BMI) was calculated using the Quetelet index
(13), and recategorized as overweight/obese (BMI >
25 kg/m^) and not overweight/obese (BMI < 25 kg/m^).
The standard current criteria were used to categorize parti-
cipant's waist circumference as a refiection of the presence
or absence of abdominal adiposity (based on gender-
specific cutoffs) (14).

The ACT, ATAQ, and mini Asthma Quality of Life
Questionnaire (mini AQLQ) were performed on all parti-
cipants by an interviewer. The adult version of the ACT is
a validated simple five-item questionnaire that assesses
interference of asthma with activity, symptoms of short-
ness of breath, noctumal symptoms, use of rescue medica-
tion, and patient's self-assessment of symptoms in the
preceding 4 weeks (11, 15). A score of >20 defines
"well-controlled" asthma, 16-19 "not controlled" asthma,
and < 14 "very poorly controlled" asthma (11).

The adult version of the control domain of the ATAQ is
a validated four-item questionnaire, which highlights the
potential management issues such as self-reported asthma
symptoms control, missed daily activities, missed work/
school, noctumal awakening, and high use of quick relie-
ver medications in the preceding 4 weeks ( 12). A score of 0
defines good asthma control, 1-2 poor asthma control, and
3-4 very poor asthma control (8).

The mini AQLQ is a validated 15-item questionnaire,
which assesses the quality of life specifically in relation to
asthma (16). The questionnaire assesses three domains of
asthma interference with daily life (symptoms, environ-
mental limitations, and emotions). The total score obtained
in the different domains was divided by 15 to obtain the
score for each patient, with higher scores being indicative
of better quality of life (16).

Asthma control was objectively assessed by spirometric
measurement of prebronchodilator FEVI following the
European Respiratory Society/American Thoracic Society
2005 guidelines (17). In each participant, a minimum of
three and a maximum of eight acceptable and reproducible
values were obtained (17). The per cent predicted was
calculated using reference values for adult Nigerians (18).
An FEVI, of >80% predicted categorized the lung function
as "normal," 60-79% as "mild airway obstruction," and
<60% as "moderate to severe airway obstruction" (8).

Data were analyzed using the Statistical Software for
Social Sciences (SPSS, IBM Corporation, Somers,
New York, USA)® statistical software version 20.0. The
numerical demographic and clinical data (e.g., age, WC,
and BMI) and the test scores were summarized as mean ±
standard deviation (SD). Categorical variables
(e.g., gender, BMI category, abdominal adiposity, and
degree of asthma control) were summarized as frequencies
(%). We explored the relationship between the test scores
(the ACT and ATAQ) and the FEVI and mini AQLQ
scores, respectively, using Pearson's correlation test.
Independent determinants of ACT and ATAQ scores
were evaluated using multivariate linear regression analy-
sis (imputing only variables found to be significantly asso-
ciated with the score in univariate analysis). Level of
significance was set at p-value <.O5.

RESULTS

A total of 106 patients with asthma, aged between 17 and 79
years, participated in the study. Table 1 describes the baseline
characteristics of the patients. The mean FEVI ± SD was
2.08 ± 0.81, the mean FVC ± SD was 3.03 ± 1.191, and the
mean FEVI/FVC ± SD was 69.68 ± 14.98 1. The mean
FEV1% predicted ± SD was 95% ± 33.8 and mean FVC%
predicted was 108.36 ± 32.19. Table 2 shows detailed spiro-
metric parameters of the participants by age group and gender
categories. Trend analysis showed significant inverse correla-
tion between age on the one hand and FEV1% (Pearson's
correlation coefficient = -0.378, F^ = 0.143, p < .0001),
FVC% (Pearson's correlation coefficient — —0.218,
^ ^ 0.048,/7 < .025), and FEVI/FVC (Pearson's correlation
coefficient = -0.402, R^ ^ O.\62,p < .0001), respectively.
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TABLE 1.—Baseline characteristics of the 106 study participants.

Characteristic
Overall,
A'= 106

Male, Female,
/»-Value

40.9 ±15.3 40.3 ±15.8 41.4 ±15.1

7 (6.6%) 4 (8.9%) 3 (4.9%)
40(37.7%) 23(37.7%) \1 (31.1%)
50(47.2%) 21(46.6%) 29(47.5%)

9 (8.5%) 6 (9.8%) 3 (9.8%)
25.9 ± 5.8 23.8 ± 3.7 27.5 ± 6.5

4.47 ± 1.23 4.29 ± 1.25 4.60 ±1.21

.71

.82

Mean age ± SD
(years)

<20 years
20-39 years
40-59 years
>60 years
Mean BMI ± SD

(kg/in-)
Overweight/obe.se 50(47.1%) 16(35.6%) 34(55.7%)

(N. %)
MeanWC±SD 86.2 ± 12.7 83.0 ± 9.8 88.6 ± 14.2

(centimetres)
Abdominal 28 (26.4%) 1 (2.2%) 27 (44.3%) <.OO1

adiposity (N, %)
Mini AQLQ

.001

.04

.02

.19

Note: SD, standard deviation; WC, waist circumference: AQLQ, Asthma Quality of Life
Questionnaire.

Based on the FEV1% predicted, lung funcdon was
normal (>80% predicted) in 68 (64.2%) of the partici-
pants, mild airway obstrucdon in 18 (17%), and moderate
to severe obstrucdon in 20 (18.9%).

Asthma Control Measured by the ACT and ATAQ Scores

The mean ACT score ± SD was 17 ± 5.3. Based on the
ACT score, 46 (43.4%) participants had ACT score >20
(good control), 34 (32.1%) had score of 15-19 (poor con-
trol), and 26 (24.5%) had score of < 14 (very poor control).
Table 3 shows the details of the mean ACT scores by age
group and gender categories.

The mean ATAQ score ± SD was 1.46 d= 1.34. Based
on the ATAQ score, 37 (34.9%) participants had a score of
0 indicading good asthma control, 40 (37.7%) had a score
of 1-2 indicadng poor asthma control, and 29 (27.4%) had
a score of 3 -^ indicatiing very poor asthma control.
Table 3 shows the details of the mean ATAQ scores by
age group and gender categories. The ACT and ATAQ
scores predicted asthma control as being good in 46
(43.4%) versus 37 (34.9%) participants, poor in 34
(32.1%) versus 40 (37.7%), and very poor in 26 (24.5%)
versus 29 (27.4%) participants. There was a significant
agreement between the levels of asthma control (good,
poor, or very poor) as determined by the ACT and the
ATAQ scores (p < .001).

TABLE 3

Age group
(years)

.—Mean ACT and

Male, N

ACT .score

ATAQ scores by age and gender categories.

= 45

ATAQ score

Female, A' = 61

ACT score ATAQ score

<20 17.25 ±2.21 2.25 ±0.5
20-39 17.76 ±4.88 1.53 ± 1.5
40-60 16.05 ±6.2 1.76 ±1.45
>60 11.67 ±5.86 3.0 ±1.0
All 16.51 ±5.51 1.80 ±1.41

15.57 ±5.57 1.67 ±0.58
19.48 ±4.86 1.04 ±1.19
17.62 ±4.89 1.07 ±1.28

16.5 ±5.47 2.33 ±1.21
18.08 ±4.99 1.21 ± 1.25

Note: ATAQ scores overall differed significantly (ANOVA; p = .03) whereas ACT
scores did not differ significantly overall by gender (ANOVA; p — .13).

Correlation of the ACT and ATAQ Scores with FEV1%
Predicted and HRQoL

The correladon of the ACT and ATAQ scores with the
FEV1% predicted was assessed using the Pearson's correla-
don. There was a significant posidve correladon between the
ACT score and FEV 1 % predicted indicadng an improvement
in asthma control based on the ACT score as the FEV1%
increases (Pearson's correladon = 0.518, R^ = 0.268,
p < .0001) (Figure 1). The levels of asthma control (good,
poor, or very poor) as determined by the ACT was signifi-
cantly related to the lung function (nonnal, mild airway
obstrucdon, and moderate to severe airway obstrucdon) as
determined by the FEV1% predicted (/ = 25.1, p < .001).

There was a significant negadve correladon between the
ATAQ score and the FEV1% predicted indicadng an
improvement in asthma control based on the ATAQ scores
as the FEV1% predicted increases (Pearson's
correlation = -0.516, R^ = 0.266, p < .0001) (Figure 2).
The levels of asthma control as determined by the ATAQ
were also significandy related to the presence/degree of air-
way obstrucdon as determined by the FEV1% predicted

The ACT score was significandy and posidvely related
to the mini AQLQ score indicating an improvement in the
HRQoL as asthma control based on the ACT score
improves (Pearson's correlation = 0.691, R^ = 0.461,
p < .0001). The ATAQ score was significandy and nega-
tively related to the mini AQLQ score indicadng an
improvement in HRQoL as asthma control based on the
ATAQ score improves (Pearson's correlation = —0.654,
R^=: 0.428, p< .0001).

In muldvariate regression (Table 4), the FEV1% pre-
dicted and the mini AQLQ score were the only significant

TABLE 2.—Mean spirometric parameters of the persons with asthma by age and gender categories.

Male, N = Female, A' = 61

Age range (years)

<20
20-39
40-60
>60
All

FEVI

3.4
2.8
2.1
0.9
2.4

±
±
±
±
±

0.5
1.0
0.8
0.5
1.0

FVC

4.3 ± 1.0
3.8 ± 1.1
3.8 ± 1.4
1.6 ±0.6
3.7 ± 1.3

FEV1%

114.7 ±34.4
96.0 ± 33.6
90.1 ±29.9
39.3 ± 16.4
91.2 ±33.9

FVC%

106.7 ± 15.3
107.3 ±28.4
121.1 ±42.4
54.1 ± 15.5

110.2 ±37.6

FEVI/FVC

80.2 ± 10.9
74..2 ± 16.7
62.3 ± 10.8
52.5 ± 18.3
67.7 ± 15.5

FEVI

2.5 ± 0.3
2.4 ± 0.7
1.5 ±0.5
l.I ±0.4
1.8 ±7.4

FVC

3.2 ±0.2
3.1 ±0.7
2.2 ± 0.7
1.7 ±0.4
2.5 ± 0.8

FEV1%

113.6± 18.3
116.4 ±34.2
88.4 ±29.1
71.2 ±22.3
98.5 ± 33.7

FVC%

117.8 ±8.0
118.4 ±27.5
10I.0±27.1
87.3 ±21.3

107.0 ±22.8

FEVI/FVC

76.0 ± 7.2
77.7 ± 12.8
66.9 ± 14.5
63.9 ± 15.8
71.1 ± 14.6

Note: Statistical comparison (ANOVA) of pulmonary function tests by gender yielded the following values: FEV \(p = .001); FVC (p < .0001 ); FEVI % (p = .27); FVC% (p = .62); and
F E V l / F V C ( p = .25).
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FIGURE 1.—Correlation of the Asthma Control Test (ACT) score with the
FEV 1% predicted.
Note: Diagram shows a trend of increasing FEV I % (improvement in lung
function) with increasing ACT score (indicative of better asthma control).
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FIGURE 2.—Correlation of the Asthma Therapy Assessment Questionnaire
(ATAQ) score to the FEVI % predicted.
Note: Diagram shows a trend of increasing FEV1% (improvement in lung
function) with decreasing ATAQ score (indicative of better asthma control).

determinants of both the ACT and the ATAQ scores,
respectively.

DISCUSSION

The emphasis of recent asthma guidelines is aimed at
achieving asthma control (1). This study had set out to
explore the utility of two simple validated questionnaires
in determining asthma control by assessing their relation-
ship with an objective means of assessing asthma control
using the lung function and a subjective means of assessing
asthma control using the quality of life. Since all the
participants in this study were already on asthma treatment
for a minimum duration of 1 month, we were clear in our
objective of assessing asthma control and not disease
severity (19).

We have demonstrated that the ACT and the ATAQ
scores strongly correlate with the FEV1% predicted and
the asthma-specific HRQoL. The FEV1% predicted and
the mini AQLQ score remained as the only significant
determinants of the ACT and the ATAQ scores even
when the effect of cofounders such as the age, BMI, and
waist circumference were considered. Based on the ACT
score or the ATAQ score, treatment can be stepped up or
down and patients with serious control problems can be
referred for specialist care and regular spirometry to moni-
tor lung function. These findings are consistent with that of
the studies in other populations in which the ACT and
ATAQ were shown to relate strongly with FEV 1 %, quality
of life indices, and health care utilization (2, 3, 15, 20, 21).

Although spirometry provides an objective and repro-
ducible means of assessment of asthma control, it is avail-
able only to about 25% of doctors practicing in Nigeria and
even less in other parts of sub-Saharan Africa (9, 22-24).
The ACT and ATAQ, therefore, provide alternative and
valid means of assessing asthma control in such settings.
Furthermore, since asthma is a variable disease, lung func-
tion assessment during a clinical visit may not represent the
patient's control status and the patients with poor asthma
control, especially in those with night symptoms, may be
missed. Despite the subjectivity of the ACT and ATAQ,
they examine the asthma control over 4 weeks and incor-
porate the various aspects of control problems such as
limitations in activity, use of rescue medications, day and
night symptoms, and patient's assessment of control and
are more likely to be reliable in identifying patients with
poor asthma control. This was demonstrated in this study
where the proportion of patients with good asthma control

TABLE 4.—Multivariate linear regressioti analysis of the determinants of asthma control based on the ATAQ scores and ACT scores.

ATAQ scores ACT scores

Variable

Age (years)
BMI (kg/m^)
WC (cm)
FEV 1% predicted
Mini AQLQ score

B

-0.01
-0.00
-0.00
-0.01
-0.04

Standard error

0.8
0.03
0.01
0.0
0.01

95% CI

-0.02 to 0.01
-0.06 to 0.05
-0.06 to 0.05
-0.02 to -0.00
-0.05 to -0.03

p-Values

.47

.09

.87

.002
<.00I

B

-0.0
-0.11

0.03
0.05
0.156

Standard error

0.03
0.12
0.05
0.01
0.02

95% CI

-0.06 to 0.06
-0.33 to 0.10
-0.07 to 0.13

0.02 to 0.07
0.11 to 0.20

p-Values

.98

.3

.59

.002
<.OOI
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as determined by the ACT and ATAQ scores were lower
than those with good asthma control as determined by a
normal FEV1% predicted. This indicates that many
patients with normal lung function at the time of spirome-
try may actually have control problems. Repeated spiro-
metry will be more useful in monitoring lung function
decline over time and assessing future risks of poor asthma
control.

The level of asthma control in our patients is quite low
and corroborates the reports of poor asthma control world-
wide (1, 24). In our setting, poor asthma control is related to
inadequate lung function assessment and poor utilization of
symptom-based questionnaires (22, 25). The utility of the
ACQs in our practice setting has not been demonstrated
before this time and may contribute to the low utilization.
Physician's assessment of asthma control may be a reliable
means of assessment but depends on the competence,
knowledge, and patience of the attending physician. Use
of the ACT and ATAQ obviates this and allows non-
pulmonary specialists, especially in the primary care setting
to accurately determine asthma control.

The utility of the ACT and ATAQ surpasses its relation-
ship to the lung function as we demonstrated their strong
correlation with the asthma-specific HRQoL. Patients with
more control problems had lower quality of life indices. An
asthma-specific quality of life tool such as the mini AQLQ
is capable of identifying small differences in HRQoL and
therefore a very sensitive instrument.

Certain limitations in this study were noted. The role of
other confounders that determine asthma control such as
compliance to medications, inhaler technique, control of
triggers, and the presence of co-morbidities was not
explored. Also, repeat assessment of the patients at a
follow-up visit was not done and, therefore, the reprodu-
cibility of the questionnaires in determining asthma control
was not assessed. It would be useful in the future to address
this shortcoming.

In conclusion, we have demonstrated the utility of the
ACT and ATAQ in determining asthma control and asses-
sing the HRQoL in our practice setting. Both question-
naires are reliable tools and either can be used for this
purpose. Due to the limited access to spirometry in our
setting, using the ACT and the ATAQ could identify
patients with inadequate asthma control in whom the treat-
ment should be optimized and those with very poor asthma
control over time can be referred for specialists care.
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