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Background: Patients’ perception of their ability to influence their asthma symptoms has not been sufficiently addressed.
Objective: To study the relationship between patients’ perceived ability to self-care, as approached by internal locus of control

(LOC) orientation, and concomitant level of asthma control.
Methods: A cross-sectional study was conducted from May 19, 2004, through July 7, 2005. Asthma patients receiving inhaled

corticosteroids and supervised in primary care were identified. Asthma control was measured with the Asthma Control Test.
Patients reported their LOC orientation on a 100-mm visual analog scale (0%, “I have absolutely no influence on asthma change,”
to 100%, “this change only depends on me”). Asthma therapy was obtained from a prescription database. The risk of an internal
LOC of less than 50% was studied.

Results: Among the 163 patients with documented LOC (mean age, 52 years; 58% female), 72 (44.2%) had an internal LOC
of less than 50%. Asthma control was inadequate for 65 of the 157 patients with available data on the global score of the Asthma
Control Test (41.4%). Patients with inadequately controlled asthma had a higher risk of a LOC of less than 50% (odds ratio, 2.68;
95% confidence interval, 1.23–5.81). A 3-fold increased risk also appeared for patients older than 65 years compared with those
younger than 45 years. Conversely, no association was identified with sex, asthma severity markers, or therapy.

Conclusions: Asthma control was related to internal LOC orientation (ie, perceived ability to self-care). Improved self-care
efficiency is a target for adequate disease management.

Ann Allergy Asthma Immunol. 2009;102:378–384.

INTRODUCTION
Patients’ beliefs and perception of their disease and treat-
ments play a role in the management of chronic diseases,
markedly asthma.1–3 Locus of control (LOC) refers to the
extent to which individuals believe that they can control
events that directly affect them. Individuals with a high
internal LOC believe that events result primarily from their
own behavior and actions. Such people tend to presume that
their efforts to control their disease will be successful. They
are more active in seeking information and knowledge con-
cerning their situation than are people with a lower internal
LOC. Conversely, those with a lower internal LOC orienta-
tion believe that fate or chance primarily determines events.4

As a rule, an association has been observed between a low
internal LOC or poor control over life and the presence of
chronic disease.5,6 In turn, in chronic diseases, an association
has been identified between a higher internal LOC orientation
and better outcomes, as shown by the decreased risk of
myocardial infarction exhibited by patients with a high inter-
nal LOC.7 Clearly, a better understanding of how patients

perceive their ability to self-care would be informative for
optimal disease management.

The overall level of asthma control remains suboptimal
despite effective controller therapy. A better understanding of
patients’ psychological factors may be a pivotal issue to
improve the quality of care. Surprisingly, LOC has so far
been rarely examined in asthma patients, more specifically
the association between patients’ LOC orientation and their
level of asthma control. It would be of interest to verify
whether patients with inadequately controlled asthma have a
lower internal LOC. Besides, it is unclear to what extent LOC
orientation in asthma varies with patient characteristics or
factors related to disease management.

The Picadilly study was conducted among patients receiv-
ing inhaled corticosteroids (ICSs), alone or with other con-
trollers, with the objective of investigating their behaviors
toward ICS therapy. Patients reported in questionnaires how
they perceived their personal influence on their asthma. Our
main objective was to determine whether a lower internal
LOC orientation was associated with a poorer level of asthma
control. Other factors influencing LOC orientation were also
investigated.

METHODS

Study Design and Population
A cross-sectional study was conducted from May 19, 2004,
through July 7, 2005. Asthma patients 15 years or older,
receiving inhaled anti-inflammatory therapy during the past 6
months, and supervised by general practitioner (GP) mem-
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bers of the Cegedim France network were eligible for inclu-
sion. Patients were excluded if they had an associated diag-
nosis of chronic obstructive pulmonary disease or language or
understanding problems. When they visited their GP, the GP
explained the study to the patients who met the inclusion
criteria. Those who agreed to participate were invited to
complete a questionnaire at the inclusion visit and during the
subsequent visits. The protocol was approved by the National
Data Privacy Committee.

Collection of Data
Patients completed self-report questionnaires at the inclusion
visit. Asthma control was measured with the Asthma Control
Test.8 Five questions covered the following dimensions: lim-
itations in activities, nocturnal awakenings, episodes of
breathlessness, use of rescue medication, and patients’ eval-
uation of their own control. A global score of 20 or more
indicates correct asthma control. Asthma severity was esti-
mated by the reported use by patients of oral or injected
corticosteroids during the past 3 months.

Asthma therapy was extracted from the Longitudinal Pa-
tient Database (prescription database). Rescue medications
consisted of short-acting �-agonists (SABAs) and anticholin-
ergic drugs. Controller medications included ICSs, long-act-
ing �-agonists (LABAs), LABA-ICS fixed combinations,
oral �-agonists, oral xanthine, and leukotriene receptor an-
tagonists. Controller regimen categories were classified as
follows: ICSs alone, ICSs and LABAs (as separate medica-
tions), LABA-ICS combinations alone, or LABA-ICS com-
binations with other controllers or other regimens. The aver-
age daily dose of prescribed ICSs was computed during the 6
months before the survey. On the basis of the Global Initia-
tive for Asthma criteria, these doses were considered as low,
medium, or high (�500, �500–1,000, �1,000 �g/d of be-
clomethasone equipotent, respectively).9 Patients reported
their LOC on a 100-mm visual analog scale (Fig 1), with 0%
indicating “I have absolutely no influence on asthma change”
and 100% indicating “asthma change only depends on me.”

Statistical Analyses
First, distribution of LOC orientation was studied. Second,
correlates of a lower internal orientation of LOC (less than
the median value) were identified. LOC was studied in rela-
tion to patient characteristics, control of asthma, and asthma
therapy. The �2 test was used for univariate analyses. A

multivariate logistic regression was conducted. The risk of
having a lower LOC orientation was studied. The model
systematically included age, sex, asthma control, and asthma
severity. Other factors would be included in the model when
they showed a significant univariate association with LOC
orientation (P � .15).

Third, change in LOC orientation over time was investi-
gated because longitudinal data after inclusion were available
for some patients. Indeed, these patients completed the same
questionnaires at subsequent visits to the GP. For this anal-
ysis, the first 2 LOC measures were considered: the LOC
measured at inclusion (LOC1) and the next immediate LOC
(LOC2). Quantitative changes in LOC orientation were com-
pared with concomitant change of asthma control status.
Between the 2 visits, 3 possibilities of change of control
status were possible none (“unchanged” control), worsening
(“controlled to inadequately controlled”), and improvement
(“inadequately controlled to controlled”). The Kruskal-Wallis
test was used to compare changes in LOC according to
changes in control. All the analyses were conducted using
SAS statistical software, version 9.1 (SAS Institute Inc, Cary,
North Carolina).

RESULTS
Of the 204 patients who completed questionnaires, analyses
were restricted to the 163 who used the visual analog scale to
indicate their LOC. Median LOC value was 50% (25th-75th
percentiles, 35%–67%). These 163 patients did not differ
from the remaining 41 as to sex, asthma control, and severity
markers, but they were younger (P � .004).

Patient Characteristics
The mean (SD) age of the 163 patients was 51.6 (19.) years,
with 95 females (58.3%) and 24 smokers (14.7%). On the
basis of the Asthma Control Test score, 65 (41.4%) of pa-
tients had inadequately controlled asthma. During the past 3
months, 1 patient underwent hospital admission, 3 visited
emergency departments, and 9 missed at least 1 day of work
or school because of asthma.

During the 6 months before the survey, most patients
received the LABA-ICS combination alone or with another
controller. Fewer patients received ICS monotherapy, ICSs
and LABAs as 2 separate drugs, and other controller regi-
mens (Table 1). During that period, 35 (21.5%), 68 (41.7%),
and 60 (36.8%) of patients received low, medium, and high
daily equipotent doses of beclomethasone, respectively.

More than half the patients were prescribed SABAs, and
10 had anticholinergic drugs combined or not with SABAs
(6.1%). Twenty patients (12.5%) reported the use of oral or
injected corticosteroids during the past 3 months. Interrup-
tions of ICS therapy were commonly reported by patients,
and nearly 1 in 4 believed that continuous use of respiratory
drugs was unhealthy (Table 1).

Locus of Control
A wide variation of LOC orientation was observed among
patients, with a skewed distribution (Fig 2). A significantFigure 1. Asthma locus of control.
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proportion of them had a LOC measure below 50% (72,
44.2%).

Correlates of LOC Less Than 50%
Univariate analyses of patient characteristics. No significant
variation of LOC was observed according to sex or age.
However, patients older than 65 years were more likely than
their younger counterparts to exhibit a lower internal LOC
orientation (Table 2). Patients with a LOC less than 50%
were significantly more numerous among patients with un-
controlled asthma (P � .009). In contrast, no association
emerged with the type of controller regimen, the daily dose of
prescribed ICSs (Table 2).

Univariate analyses of patients’ declared behaviors to-
ward ICSs. No association was observed between LOC ori-
entation and self-declared behaviors toward ICSs. A higher
proportion of patients with a lower internal orientation of
LOC believed that continuous use of respiratory medication
was unhealthy but not significantly so (Table 3).

Multivariate analyses. In the multivariate model, patients
with inadequately controlled asthma exhibited a significantly
increased risk of lower internal orientation of LOC compared
with patients with controlled asthma. Risk of lower LOC also
significantly increased with age (Table 4). No significant
association was identified with other variables.

Change in LOC Over Time
Fifty-one patients (31.3%) had at least 1 additional LOC
measure performed during follow-up. The mean (SD) dura-
tion between baseline LOC value and first following LOC
measure (LOC2) was 86.5 (61.4) days (range, 5–260 days).
These 51 patients did not differ from others as to age (P �
.65), sex (P � .55), level of control (P � .80), and baseline
LOC (LOC1) value (P � .99). Further additional LOC mea-
sures after LOC2 were not analyzed because they were doc-
umented for only 22 patients. Mean (SD) quantitative LOC
change between baseline value and the first next measure was

Table 1. Characteristics of the Study Population

Characteristics
No. (%) of
patients

(N � 163)

Female 95 (58.28)
Age group, y

15–45 63 (38.65)
46–65 50 (30.67)
�65 50 (30.67)

Current smoking 24 (14.72)
Asthma severity

No OCS course 139 (87.42)
At least 1 OCS course (past 3 months) 20 (12.58)

Average daily doses of ICSsa (past 6 months)
�500 �g/d 35 (21.47)
�500–1,000 �g/d 68 (41.72)
�1,000 �g/d 60 (36.81)

Global asthma control
Correct control (ACT score �20) 92 (58.60)
Inadequate control (ACT score �20) 65 (41.40)

Controller regimens (past 6 months)
ICS alone 19 (11.66)
ICS and LABA (2 separate drugs) 19 (11.66)
ICS-LABA combination alone 66 (40.49)
ICS-LABA combination with other controllers 41 (25.15)
Other regimens 18 (11.04)

Short-acting �-agonists
Yes 85 (52.15)
No 78 (47.85)

Patients’ behaviors and beliefs toward controller
therapy
Belief that continuous use of respiratory drugs is
unhealthy

Yes 40 (25.16)
No 119 (74.84)

Self-reported behavior during the past 3 months:
Unintentional interruption of ICS use

Never or scarcely 111 (70.70)
Sometimes, often, or very often 46 (29.30)

Intentional interruption of ICS use when feeling
better

Never or scarcely 102 (64.15)
Sometimes, often, or very often 57 (35.85)

Intentional interruption of ICS use when feeling
worse

Never or scarcely 150 (94.34)
Sometimes, often, or very often 9 (5.66)

Less frequent use of ICSs when feeling better
Never or scarcely 107 (66.88)
Sometimes, often, or very often 53 (33.13)

More frequent use of ICSs in case of premonitory
signs of asthma attack

Never or scarcely 125 (78.62)
Sometimes, often, or very often 34 (21.38)

Intentional change of the dosing of ICSs
Yes 31 (19.25)
No 130 (80.75)

Abbreviations: ACT, Asthma Control Test; ICS, inhaled corticosteroid;
LABA, long-acting �-agonist; OCS, oral corticosteroid.
a Beclomethasone equivalent doses.

Figure 2. Distribution of locus of control (n � 163).
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�1.1% (28.7%) for the 51 patients. This change was not
statistically significant (matched Wilcoxon test, P � .67).
Variation of LOC was not influenced by the variation of time
elapsed between inclusion and the date of LOC2 measure
(Spearman test, P � .20).

Among the 47 patients who had also a documented con-
comitant control measure, a significant association was still
retrieved between dichotomized LOC2 and concomitant
asthma control level (P � .001). Individual changes in LOC
between inclusion (LOC1) and subsequent measure (LOC2)
are depicted in Figure 3. Three groups of patients were
considered according to their concomitant changes of control
status during this period (improvement, no change, worsening
of control). The change in LOC between the 2 measures
(LOC2 � LOC1) varied according to concomitant changes of
control (P � .03). The average change of LOC was low in
case of unchanged control between LOC1 and LOC2 measure
(�2.1%). In contrast, mean LOC noticeably decreased for the
5 patients whose control, which was initially correct, became
inadequate (�29%). Similarly, mean LOC increased for 8
patients whose control improved (inadequate to correct,
�17%) (Fig 3).

DISCUSSION
This is 1 of the few investigations of LOC in asthma. Like-
wise, changes in LOC orientation over time are seldom
documented. LOC orientation markedly varied among
asthma patients, and those with a lower internal LOC orien-
tation were more likely to be older and to have uncontrolled
asthma. LOC seems also to fluctuate with time, in parallel to
change of asthma control status. In contrast, no association
was observed with other personal characteristics, asthma-
related factors, or management-related factors.

The lower internal orientation observed among patients
with inadequately controlled asthma (Table 4) was confirmed
when considering subsequent measures of LOC orientation
and control (P � .001), which supports the robustness of this
finding. Our result is in line with the conclusions of the study
by Halimi et al.10 In addition, although our findings require
confirmation on a higher number of patients, change in LOC
over time seems related to that of asthma control level (Fig
3).

Patients with a higher internal LOC may have a more
positive approach to their asthma and may want to fully
participate in their disease management. Consequently, they

Table 2. Proportions of Patients With Locus of Control (LOC) of Less Than 50% According to Patient Characteristics

Characteristics Total No. of patients No. (%) of patients with LOC <50%
P

valuea

Overall 163 72 (44.2)
Female 95 41 (43.1) .76
Age group, y .08

15–45 63 22 (34.9)
46–65 50 22 (44.0)
�65 50 28 (56.0)

Current smoking 24 9 (37.50) .48
Asthma severity .29

No OCS course (past 3 months) 139 59 (42.5)
At least 1 OCS course (past 3 months) 20 11 (55.0)

Global asthma control .009
Correct control (ACT score �20) 92 33 (35.9)
Inadequate control (ACT score �20) 65 37 (56.9)

Average daily doses of prescribed ICS (past 6
months)b

�500 �g/d 35 14 (40.0) .63
�500–1,000 �g/d 68 33 (48.5)
�1,000 �g/d 60 25 (41.7)

Controller regimens (past 6 months) .80
ICS alone 19 8 (42.1)
ICS and LABA (2 separate drugs) 19 6 (31.6)
ICS-LABA combination alone 66 30 (45.5)
ICS-LABA combination with other controllers 41 20 (48.8)
Other regimens 18 8 (44.4)

Short-acting �-agonists .28
Yes 85 41 (48.2)
No 78 31 (39.7)

Abbreviations: ACT, Asthma Control Test; ICS, inhaled corticosteroid; LABA, long-acting �-agonist; OCS, oral corticosteroid.
a �2 test or Fisher exact test.
b Beclomethasone equivalent doses.
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may use their controllers regularly, provided that they had
been sensitized to this issue. Unlike purely information-based
trainings,11 training that actively involves patients in the
management of their disease may result in a reduction of
asthma symptoms.12–13 However, reverse causation remains
possible. Because less symptomatic patients may have better
psychological status, they may consider their own influence

on asthma as more important than would symptomatic pa-
tients.

Patients older than 65 years were more likely to have a
lower internal LOC. The relationship with age might result
from older patients’ resignation behavior, after experiencing
several years of asthma symptoms. No effect of age was
observed on “perceived ability to deal with asthma” in the
study by Katz et al,14 but patients were all younger than 50
years. Further studies are desirable to investigate the influ-
ence of age on LOC.

No significant association was observed in our data with
patients’ self-reported behaviors toward ICSs (Table 3).
Nonetheless, interpretation requires caution because a higher
internal LOC may result in a better adherence only if patients
are adequately informed and convinced of the need to use
ICSs regularly. Our results suggest that misperception about
asthma therapy is common in the study population, which
could affect patients’ motivation to use controllers regularly,
independently of LOC orientation (Table 3). Investigation of
the relationship between adherence to therapy and LOC ori-
entation has yielded conflicting results. Halimi et al10 found
better adherence to therapy among high internal LOC pa-
tients, whereas other studies did not.15,16

Table 3. Proportions of Patients With Locus of Control (LOC) of Less Than 50% According to Patients’ Declared Behaviors Toward ICS
Therapy

Behavior Total No. of patients No. (%) of patients with LOC <50%
P

valuea

Overall 163 72 (44.2)
Belief that continuous use of respiratory drugs is

unhealthy
.06

Yes 40 23 (57.5)
No 119 48 (40.3)

Self-reported behaviors toward therapy during
the past 3 months
Unintentional interruption of ICS use .98

Never or scarcely 111 48 (43.2)
Sometimes, often, or very often 46 20 (43.4)

Intentional interruption of ICS use when
feeling better

.36

Never or scarcely 102 47 (46.1)
Sometimes, often, or very often 57 22 (38.6)

Intentional interruption when feeling worse �.99
Never or scarcely 150 65 (43.3)
Sometimes, often, or very often 9 4 (44.4)

Less frequent use of ICSs when feeling better .46
Never or scarcely 107 49 (45.8)
Sometimes, often, or very often 53 21 (39.6)

More frequent use of ICSs in case of
premonitory signs of asthma attack

.43

Never or scarcely 125 53 (42.4)
Sometimes, often, or very often 34 17 (50.0)

Intentional change of the dosing of ICSs .28
Yes 31 11 (35.5)
No 130 60 (46.2)

Abbreviation: ICS, inhaled corticosteroid.
a �2 test or Fisher exact test.

Table 4. Logistic Model: Risk of Lower Internal Orientation (Locus
of Control �50%)a

Characteristics OR (95% CI)

Age group, y
15–45 Reference
46–65 1.68 (0.74–3.80)
�65 3.45 (1.45–8.21)

Male 1.47 (0.72–3.00)
Use of oral corticosteroid courses

(past 3 months)
0.87 (0.29–2.61)

Inadequate asthma control 2.68 (1.23–5.81)
Belief that continuous use of

respiratory drugs is unhealthy
1.91 (0.85–4.27)

Abbreviations: CI, confidence interval; OR, odds ratio.
a n � 151.

382 ANNALS OF ALLERGY, ASTHMA & IMMUNOLOGY



Although statistically nonsignificant, the nearly 2-fold in-
creased risk of lower LOC internal orientation observed
among patients who believed continuous use of respiratory
drugs to be unhealthy would suggest that an inadequate
understanding of therapy may negatively influence LOC ori-
entation. The perception of treatment usefulness was signif-
icantly found to be associated with a greater perception of
control of asthma.14 We did not identify any significant effect
on LOC of other factors, such as asthma severity or the
intensity of ICS therapy.

This study had some limitations. LOC was not measured
with a validated instrument.4,17,14 Because of the skewed
distribution, LOC was coded as a dichotomous variable for
multivariate analyses. However, when complementary uni-
variate analyses were conducted with LOC as the quantitative
variable, the main findings with asthma control persisted
(P � .01, data not shown). Besides, when the LOC distribu-
tion was divided into tertiles, a clear dose pattern effect
appeared (P � .004, data not shown). This indicates that our
findings were not dependent on the coding of LOC variable,
which is supportive of their robustness.

This study was conducted on a limited sample of patients.
Our findings should be verified on a higher number of pa-
tients, notably concomitant changes of LOC and asthma
control over time. Patients’ educational level could not be
investigated. Unfortunately, sociodemographic status was not
documented in our study. Not only is asthma common among
patients belonging to low socioeconomic environment,18,19

but also the association between a low socioeconomic status
and a poor control has been observed.20 It would also be
interesting to note whether socioeconomic status also influ-
ences patients’ LOC.

Our sample of patients, all treated with ICSs, was not
representative of the general population of asthma patients.
The time elapsed between the LOC1 measure and LOC2
substantially varied among patients. However, such variation
may not affect our findings because no association was ob-
served between this duration and LOC quantitative variation
(P � .20).

These results have clinical and research implications. The
role of LOC in asthma control needs a better understanding.
It is unclear whether there is a causal relationship between
these outcomes. If so, reinforcing patients’ confidence in
efficiency of self-care (eg, modifying LOC toward internal
orientation) may contribute to improve asthma control. Con-
versely, both outcomes might be 2 independent concepts.
These hypotheses require investigation.

More generally, the potential interrelations in asthma
among LOC orientation, asthma control, patients’ beliefs and
behaviors toward controllers, and management-related fac-
tors (including asthma-related medical resource utilization)
should be better investigated.21,22 Also, a better knowledge of
the changes of LOC over time and with age is also needed.

Our data suggest that asthma patients commonly believe
that their efficacy on asthma control is limited, more specif-
ically when their asthma is inadequately controlled (Table 4),

Figure 3. Change in locus of control (LOC) status between inclusion (LOC1) and first subsequent measure (LOC2) according to concomitant change in asthma
control.
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which is of concern. Better education of patients is desirable
to improve the quality of asthma care. In practice, such
education should not overlook asthma patients’ psychological
factors, notably, LOC orientation. GPs and other caregivers
may help patients understand that they can markedly improve
the control of their disease with more adequate behaviors
with regard to controller therapy. In particular, it would be of
interest to verify whether potential improvements of patients’
asthma control resulting from educational programs are as-
sociated with a concurrent shift of LOC toward internal
orientation and improved patients’ ability to self-manage, as
suggested by some studies.23,24,25

In conclusion, LOC orientation varied markedly among
patients, and it could vary in time in parallel with control.
Lower internal LOC was associated with a poorer level of
asthma control and with older age. Further studies are needed
to understand fully the potential role of LOC orientation in
asthma management and outcomes.
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