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Purpose: Recent studies imply that psychological factors may actively contribute to the development of asthma. It is generally known
that people with asthma frequently suffer from psychological illnesses. This association can make it challenging to reach asthma
control. This study aimed to assess the prevalence of depression and anxiety among Jordanian adults with asthma, in addition to the
link between asthma control levels and these psychological disorders.

Patients and Methods: This cross-sectional study included 175 adults with asthma who visited the tertiary asthma clinic in three
Jordanian Governmental hospitals. Sociodemographic data was collected directly from the patients who were assessed for their level of
depression and anxiety using a self-administered questionnaire, the Hospital Anxiety and Depression Scale (HADS). Also, asthma
control was assessed using the Asthma Control Test (ACT). The relation between the different sociodemographic variables and clinical
data, particularly depression and anxiety and asthma control level, was assessed.

Results: Among 175 asthmatic patients, 60.57% had poor disease control, 8% had anxiety alone, 11.43% had depression alone, and
53.14% had anxiety plus depression. Poor asthma control was significantly associated with anxiety and depression (p= 0.044) and low
levels of education (p=0.001). Further, a lower level of education was also related to higher levels of anxiety and depression.
Conclusion: Most of the assessed Jordanian patients with asthma had their disease poorly controlled. Anxiety and depression are
common among the studied sample of adults with asthma, and they appear to affect the level of disease control, suggesting the
possibility that addressing these psychological conditions could enhance asthma control levels.
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Introduction

The International Guidelines for Asthma Management (GINA) emphasizes the idea that asthma control should be
regarded as the treatment goal in addition to being a crucial factor related to the disease severity as well as how to
manage medications using a step-up and step-down strategy.' Clinical trials provide robust evidence that asthma control
may be attained in many patients. However, it is essential to acknowledge the disparity between the level of control
achieved in these trials and the control obtained in clinical practice.>”

Several studies were conducted to assess the level of asthma control. The European National Health and Wellness
Survey, an online cross-sectional study, investigated the level of asthma control in five European countries: France, the
UK, Germany, Italy, and Spain. The findings indicated a prevalence of 6% of asthma, approximately 80% of asthma
patients received treatment, and about 50% of them have their asthma not well controlled. Furthermore, 55% of the
patients were not well-controlled within the treated group.” Similarly, another study assessed the level of asthma control
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among the adult population of the United States and revealed that 41% of patients had not well-controlled asthma.’
Further, according to another study that aimed to assess the level of asthma control in nine Asia-Pacific nations, only
7.6% of the investigated individuals with asthma have their disease well-controlled.® These findings indicate that a good
percentage of patients with asthma are still uncontrolled and highlight the need to assess other variables that might
potentially impact the control of asthma.

Several studies showed that individuals with chronic medical conditions exhibit a higher prevalence of psychological
disorders than the general population.” This occurrence has been demonstrated more in patients with asthma than in those
with other chronic diseases. In this context, the World Mental Health Survey, a large comprehensive study done across 17
countries in the Americas, Europe, the Middle East, Asia, and the South Pacific, confirmed the association between asthma
and psychological diseases where patients with asthma showed a higher frequency of depressive and anxiety disorders in
comparison to those without asthma.® Based on a meta-analysis that examined the prevalence of anxiety disorders among
adult patients diagnosed with asthma, it was found that the mean prevalence of any anxiety disorder was 34% in these
patients.’ Furthermore, Strine et al reported that individuals diagnosed with asthma have a greater probability of experien-
cing anxiety and depression throughout their lifespan when compared to non-asthmatics.'® Notably, patients with severe
asthma were also more prone to express symptoms of depression than those with less severe asthma.'!

The exact risk factors predisposing patients with asthma to the development of anxiety or depression are still unclear.
Although asthma and psychological disorders may be associated through common factors, some studies found that
certain factors are associated with a higher incidence of these psychological disorders among patients with asthma. For
example, Cooper et al found a higher prevalence of anxiety among patients with asthma who were females and with
increasing age.'? Strine et al found that depression and anxiety are more common among patients with asthma who were
females, those with lower education, those who were previously married compared to those who were currently married,
and those who were unemployed, retired, or unable to work.'® Al-Dubai et al also revealed that sociodemographic
factors, including increasing age, being retired or unemployed, and having low income, were significantly associated with
anxiety or depression.'* Another more recent study reported that depression was more prevalent in patients with asthma
with a history of smoking, hypertension, and arthritis and less likely in patients with higher education and increasing
age.'* Another study found that patients with asthma who are depressed tend to be older and obese.'”

Findings of previous studies provide sufficient justification for conducting screenings of patients with asthma for
potential co-occurring psychological problems. Additionally, it is crucial to make simultaneous therapy efforts to manage
both asthma and related psychological issues. Therefore, studying the potential correlation between asthma and
psychological disorders is essential. Only a few studies examined the relationship between asthma and depression or
anxiety in the Middle East. To the best of our knowledge, no studies were done to evaluate the relationship between
depression and anxiety and the level of asthma control among adults with asthma in Jordan. Based on these observations,
this study aimed to investigate the link between the different patients’ characteristics, particularly anxiety and depression,
and level of asthma control as evaluated by the Asthma Control Test (ACT), a self-administered questionnaire, among
a sample of Jordanian adults with asthma.

Materials and Methods
Study Sample

This study was a cross-sectional study, and it was conducted on adult outpatients with asthma who visited the tertiary
asthma clinics in three Jordanian governmental hospitals (Amman; Prince Hamza Hospital, Amman; Al Bashir Hospital,
Zarqa; Al-Zarqa New Governmental Hospital) between October 2022 and May 2023, patients who were over 18 years
old, had an asthma diagnosis of any severity level, and had been receiving outpatient follow-up care for more than six
months were included. Patients with a history of other lung disorders, recent asthma exacerbation, congestive cardiac
failure or cor pulmonale, acute (in the previous four weeks), or chronic upper and/or lower respiratory system infections
were excluded. All patients were receiving pharmacological treatment according to GINA guidelines using both
controller and rescue medications. Healthcare practitioners provide patients with all the needed details about the
medication dosage, frequency, and use of inhalers. Furthermore, patients have easy access to their medications through
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the hospitals’ pharmacies, where they are trained on medication use by clinical pharmacists. All patients claimed to be
committed to their medications. The local research ethics committees of the hospitals approved the study protocol. All
participants had provided their written informed consent to participate in the study.

Data Collection Tools
The study was based on a questionnaire covering the socio-demographic and clinical data along with the elements of the
asthma control test (ACT) and the hospital anxiety and depression scale (HADS). The socio-demographic and clinical
data collected included age, gender, smoking history, education, employment, body mass index (BMI), disease duration,
and history of atopy. The research team members visited the asthma clinics at the three hospitals to meet the patients, and
patients who met the inclusion criteria were enrolled in the study. To maintain patients’ confidentiality, patients’ names
were not collected, nor was any personal or sensitive information, and the patients’ privacy was maintained while
answering the questionnaire. All surveys were completed during a single follow-up clinic visit during a 30-minute
interview session with each patient. All interviews were held in a separate room at the clinic to maintain the patients’
privacy. Asthma control analysis was performed based on the asthma control test (ACT).'® The ACT is a self-
administered questionnaire that has been verified for use in assessing asthma management.'® The Arabic version of
ACT, which was previously validated for use, was used to correlate with the sample spoken and read language.'” The test
consists of 5 questions inquiring about the last four weeks: episodes of shortness of breath, sleeping abnormalities due to
asthma symptoms, limitations of daily activities, the use of rescue medication, and patient self-rated level of asthma
control. Each question is scored on a 5-point scale—from 1 to 5, and the total score ranges from 5 to 25. A score > 20 on
the ACT is considered well-controlled asthma.'®

The levels of anxiety and depression were assessed using The Hospital Anxiety and Depression Scale (HADS), which
has been frequently utilized to assess psychological disorders in various clinical groups.'® It consists of 14 questions—7 for
anxiety and 7 for depression, each rated on a 4-point scale from 0 to 3. This gives a maximum subscale score of 21 for
anxiety and depression, respectively. The Arabic version of HADS, which was previously validated for use, was used to
correlate with sample spoken and read language.'® A score of 07 was considered normal, 810 as borderline abnormal, and
11-21 as abnormal or consistent with anxiety or depression on either subscale. For most parts of the analysis and
discussion, a score of 8 points or more on either subscale was considered abnormal or diagnostic for anxiety or depression.

Statistical Analysis

Continuous factors were summarized as median and range. Categorical variables were summarized as counts and
percentages. A univariate analysis employed the chi-square test to identify associations between poorly controlled asthma
and sociodemographic variables and clinical data. The Pearson correlation coefficient was employed to establish the
correlation between the Hospital Anxiety and Depression Scale (HADS) scores and Asthma Control Test (ACT) scores.
A logistic regression analysis was utilized to identify the variables that have a significant correlation with poorly controlled
asthma. The regression model included variables that exhibited p-values less than or equal to 0.05 in the univariate analysis,
with the outcome variable of interest being poorly controlled asthma. All tests were two-sided. The cut-off value for
statistical significance was established at p-values less than or equal to 0.05. The statistical study was conducted using IBM
SPSS Statistics software for Windows version 29, developed by IBM Corporation in New York, USA.

Results

Characteristics of the Enrolled Patients

A total of 175 adult patients with asthma were involved in the study. Sixty-nine patients (39.43%) had their asthma level
well controlled by the ACT (score > 20), whereas 60.57% had poorly controlled asthma; the mean ACT score was 17.67
(SD: 4.4). Table 1 summarizes the features of the overall patients. The patients were almost homogenous in female/ male
gender groups, and the two groups of smoking, and most (~83%) were 50 or younger. About 57% of the patients had
a college or higher school level of education, and 52% were unemployed, whereas the remaining were either employed or
retired. Most patients (~80%) had a BMI lower than 30, and 49% had a history of atopy. Anxiety and/ or depression were
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Table | Sociodemographic and Clinical Characteristics

of the Patients

Variable Number (%)

Age

<30 61 (34.86)

31-50 84 (48.00)

> 50 30 (17.14)

Gender

Male 87 (49.71)

Female 88 (50.29)

Smoking

Current or former smoker 86 (49.14)

Never smoker 89 (50.86)

Level of education

College or Higher 100 (57.14)

High School 61 (34.86)

Less than high school 14 (8.00)

Employment status

Employed 73 (41.71)

Unemployed 91 (52.00)

Retired 11 (6.29)

BMI

<25 73 (41.71)

25-29.9 68 (38.86)

=30 34 (19.43)

History of atopy

Yes 86 (49.14)

No 89 (50.86)

Duration of asthma

Median (Range) 10 (1-45)

Level of asthma control*

Well-controlled 69 (39.43)

Poorly controlled 106 (60.57)

Psychological condition**

Neither anxiety nor depression 48 (27.43)

Only anxiety 14 (8.00)
(Continued)
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Table | (Continued).

Variable Number (%)
Only depression 20 (11.43)
Anxiety and depression 93 (53.14)

Notes: *Well-controlled asthma: ACT score 2 20. **Anxiety: HADS-
anxiety score 2 8; Depression: HADS-depression score = 8.
Abbreviation: BMI, body mass index.

reported by about 73% of the patients, considering a score of > 8 as abnormal or consistent with anxiety or depression;
8% had anxiety alone, 11.43% had depression alone, and 53.14% had anxiety and depression. The mean HADS score
was 8.42 (SD: 4.1) for anxiety and 8.26 (SD: 4.0) for depression. By dividing the patients into three groups according to
the HADS results in Table 2, about 31% had a borderline abnormal level, and ~ 30% had an abnormal level of anxiety.
On the other hand, about 38% showed a borderline abnormal level, and ~ 27% had an abnormal level of depression.

Figure 1A and B represents the patients’ distribution in the three categories of educational levels (A) and the four
categories of psychological conditions (B) in relation to their level of asthma control.

Analysis of the Patients’ Features According to Asthma Control Level

The analysis of the patients’ features in relation to the level of asthma control in Table 3 showed a statistically significant
association between the level of asthma control and the level of education (p= 0.001) and psychological conditions
(p =0.044), where poorer asthma control was found in those had a lower level of education, and those with anxiety plus
depression. Significant weak negative correlations were observed between ACT scores and HADS scores for both anxiety
and depression (HADS depression and ACT: Pearson correlation: —0.360, p =0.000, HADS anxiety and ACT: Pearson
correlation: —0.316, p =0.000;) (Figure 2A and B). However, no statistically significant association was found with age,
gender, smoking, employment, BMI, or history of atopy. Further analysis between the detailed levels of anxiety and
depression according to the level of asthma control showed a significant association, where most patients with borderline

or abnormal levels of anxiety or depression according to HADS results showed a poor level of asthma control (Table 2).

Table 2 The Level of Psychological Disorders According to the Level of Asthma

Control
Variable Number (%) | Level of asthma control by ACT* P value
Well-controlled | Poorly controlled
175 (100%) 69 (39.43) 106 (60.57)

Anxiety level 0.034
Normal 68 (38.86) 35 (50.73) 33 (31.13)

Borderline abnormal | 55 (31.43) 17 (24.64) 38 (35.85)

Abnormal 52 (29.71) 17 (24.64) 35 (33.02)

Depression level 0.006
Normal 62 (35.43) 32 (46.38) 30 (28.30)

Borderline abnormal | 66 (37.71) 27 (39.13) 39 (36.79)

Abnormal 47 (26.86) 10 (14.49) 37 (34.91)

Notes: *Well-controlled asthma: ACT score = 20. Normal: a score of 0—7, Borderline abnormal: a score of 8—
10, Abnormal: a score of |1-21. Bold P-values are statistically significant < 0.05.
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Figure | (A) Bar chart representing the patients’ distribution in the three categories of educational level in relation to their level of asthma control. (B) Bar chart
representing the patients’ distribution in the four categories of psychological conditions in relation to their level of asthma control.
Notes: Well-controlled asthma: ACT score 2 20. Anxiety: HADS-anxiety score = 8; Depression: HADS-depression score > 8.

The multivariate analysis of the factors that were significantly associated with poorly controlled asthma in the univariate
analysis revealed that individuals with a high school education level or less have a higher likelihood of experiencing poorly
controlled asthma compared to those with a college or higher educational level. The odds ratio (OR) for individuals with less

Table 3 Analysis of Patients’ Sociodemographic and Clinical Features According to the Level of
Asthma Control

Variable Number (%) | Level of asthma control by ACT* P value
Well-controlled | Poorly controlled
175 (100%) 69 (39.43) 106 (60.57)
Age 0.268
<30 61 (34.86) 29 (42.03) 32 (30.19)
31-50 84 (48.00) 30 (43.48) 54 (50.94)
> 50 30 (17.14) 10 (14.49) 20 (18.87)
Gender 0.687
Male 87 (49.71) 33 (47.83) 54 (50.94)
Female 88 (50.29) 36 (52.17) 52 (49.06)
Smoking 0.227
Current or former smoker 86 (49.14) 30 (43.48) 56 (52.83)
Never smoker 89 (50.86) 39 (56.52) 50 (47.17)
Level of education 0.001
College or Higher 100 (57.14) 51 (73.91) 49 (46.23)
High School 61 (34.86) 17 (24.64) 44 (41.51)
Less than high school 14 (8.00) I (1.45) 13 (12.26)
(Continued)
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Table 3 (Continued).

Variable Number (%) | Level of asthma control by ACT* P value
Well-controlled | Poorly controlled

Employment status 0.063

Employed 73 (41.71) 28 (40.58) 45 (42.45)

Unemployed 91 (52.00) 33 (47.83) 58 (54.72)

Retired 11 (6.29) 8 (11.59) 3(2.83)

BMI

<25 73 (41.71) 32 (46.38) 41 (38.68) 0.312

25-29.9 68 (38.86) 22 (31.88) 46 (43.40)

=30 34 (19.43) 15 (21.74) 19 (17.92)

History of atopy 0.227

Yes 86 (49.14) 30 (43.48) 56 (52.83)

No 89 (50.86) 39 (56.52) 50 (47.17)

Psychological condition** 0.044

Neither anxiety nor depression | 48 (27.43) 26 (37.68) 22 (20.75)

Only anxiety 14 (8.00) 6 (8.70) 8 (7.55)

Only depression 20 (11.43) 9 (13.04) 11 (10.38)

Anxiety and depression 93 (53.14) 28 (40.58) 65 (61.32)

Notes: *Well-controlled asthma: ACT score 2 20. **Anxiety: HADS-anxiety score 2 8; Depression: HADS-depression
score 2 8. Bold P-values are statistically significant < 0.05.
Abbreviation: BMI, body mass index.

than a high school education was 2.5, with a 95% confidence interval (CI) of 1.24-5.1. Similarly, the OR for individuals with
a high school education level was 12.3, with a 95% CI of 1.5-100.9. Additionally, the presence of anxiety and depression in

asthmatic patients was shown to be marginally significant (p-value = 0.052), suggesting that individuals with both depression
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and anxiety are more prone to experiencing inadequate control of their asthma compared to those with neither anxiety nor
depression (odds ratio: 2.1; 95% confidence interval: 1.0-4.5) (Table 4).

Analysis of the Patients’ Features According to the Psychological Disorders

Table 5 shows patients’ features according to their different psychological disorders. About 79% of the patients having
poorly controlled asthma had anxiety, depression, or a combination of anxiety and depression. In addition to further
proving the correlation between the psychological profile of the patients and their level of asthma control, we found
a significant correlation between psychological conditions and the level of education of the patients, where most patients
with lower levels of education had anxiety and depression.

Table 4 Multivariate Logistic Regression Model Risk Factors
of Poorly Controlled Asthma (ACT < 20)

Characteristics Odd ratio | 95% Cl | P value
Level of education 0.005
Less than high school 2.5 1.24-5.1 0.011
High school 12.3 1.5-100.9 | 0.019
Psychological condition 0.176
Only anxiety 1.276 0444 0.701
Only depression 0.933 0.3-2.9 0.904
Anxiety and depression 2.1 1.0 —4.5 0.052

Note: Bold P-values are statistically significant < 0.05.

Table 5 Features of the Involved Patients According to Their Psychological Conditions

Variable Number (%) Psychological condition** P value

Neither anxiety Only Only Anxiety and

nor depression anxiety depression depression

175 (100%) 48 (27.43) 14 (8.00) 20 (11.43) 93 (53.14)
Age 0.976
<30 61 (34.86) 18 (37.50) 4 (28.57) 8 (40.0) 31 (33.33)
31-50 84 (48.00) 23 (47.92) 7 (50.0) 8 (40.0) 46 (49.46)
> 50 30 (17.14) 7 (14.58) 3(21.43) 4 (20.0) 16 (17.20)
Gender 0.176
Male 87 (49.71) 25 (52.08) 5(35.71) 14 (70.0) 43 (46.24)
Female 88 (50.29) 23 (47.92) 9 (64.29) 6 (30.0) 50 (53.76)
Smoking 0.421
Current or former smoker 86 (49.14) 25 (52.08) 4 (28.57) Il (55.0) 46 (49.46)
Never smoker 89 (50.86) 23 (47.92) 10 (71.43) 9 (45.0) 47 (50.54)
(Continued)
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Table 5 (Continued).

Variable Number (%) Psychological condition** P value
Neither anxiety Only Only Anxiety and
nor depression anxiety depression depression
175 (100%) 48 (27.43) 14 (8.00) 20 (11.43) 93 (53.14)
Level of education 0.028
College or Higher 100 (57.14) 37 (77.08) 7 (50.00) 9 (45.00) 47 (50.54)
High School 61 (34.86) 10 (20.83) 7 (50.00) 8 (40.00) 36 (38.71)
Less than high school 14 (8.00) | (2.08) 0 (0.00) 3 (15.00) 10 (10.75)
Employment status 0.554
Employed 73 (41.71) 21 (43.75) 5 (35.71) Il (55.0) 36 (38.71)
Unemployed 91 (52.00) 23 (47.92) 9 (64.29) 7 (35.0) 52 (55.91)
Retired 11 (6.29) 4 (8.33) 0 (0.00) 2 (10.0) 5(5.38)
BMI 0.362
<25 73 (41.71) 25 (52.08) 7 (50.00) 10 (50.00) 31 (33.33)
25-29.9 68 (38.86) 14 (29.17) 4 (28.60) 7 (35.00) 43 (46.24)
=30 34 (19.43) 9 (18.75) 3 (21.40) 3 (15.00) 19 (20.43)
History of atopy 0.651
Yes 86 (49.14) 26 (54.17) 8 (57.14) 8 (40.00) 44 (47.31)
No 89 (50.86) 22 (45.83) 6 (42.86) 12 (60.00) 49 (52.69)
Level of asthma control* 0.044
Well-controlled 69 (39.43) 26 (54.17) 6 (42.86) 9 (45.00) 28 (30.11)
Poorly controlled 106 (60.57) 22 (45.83) 8 (57.14) 11 (55.00) 65 (69.89)

Notes: *Well-controlled asthma: ACT score 2 20. **Anxiety: HADS-anxiety score 2 8; Depression: HADS-depression score 2 8. Bold P-values are statistically significant < 0.05.
Abbreviation: BMI, body mass index.

Discussion

Asthma is a significant worldwide health issue affecting all ages. The prevalence of asthma in Jordan is high, ranging
from 8.8% to 9.5% among children in one study, which also showed that the prevalence of asthma has alarmingly
doubled over ten years in Jordan.*° Further recent studies revealed a prevalence of asthma of 2.38% among
schoolchildren®' and 6.2% among adolescents®* and reaching 10% among elderly patients in Jordan.”> Although several
treatment options are available for asthma, some patients fail to achieve control of their disease symptoms.>* The current
study aimed to assess the relationship between the patient’s clinical features, particularly psychological disorders, and the
level of asthma control (as assessed by ACT) among Jordanian adult patients. The results showed that 60.57% of the
patients had poorly controlled disease (ACT score < 20). The prevalence of psychological disorders among the involved
patients was as follows: anxiety alone at 8%, depression alone at 11.43%, and depression plus anxiety at 53.14%.
A statistically significant association was found between psychological disorders, low education levels, and poor disease
control. Further, a lower level of education was significantly associated with a higher incidence of anxiety and
depression. This is the first study to address the relatively high prevalence of anxiety and depression among

a Jordanian subpopulation with asthma and further suggest a negative impact of these psychological disorders on disease
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control. Identifying such associations may help the healthcare providers in Jordan adjust treatment strategies to manage
these psychological disorders in patients with asthma, which may result in disease control and burden reduction.

The level of asthma control yielded by this study, with 39.43% of the patients having well-controlled asthma, falls
within the range reported by several previous studies. A recent study conducted on Jordanian asthmatic patients revealed
a 45.2% level of asthma control, considering an ACT score of < 20 as a definition of poorly controlled asthma.> Another
Jordanian study reported that about 30% of the involved patients had their asthma controlled.”® Further, a large cross-
sectional study performed by ESMAA used the ACT questionnaire and the 2012 GINA guidelines to assess the control of
asthma among adult patients in the Middle East and North Africa (MENA) area and revealed that less than 30% of the
enrolled patients had their asthma well-controlled and they found that the low level of asthma control is associated with
active smoking, lower education level, or poor commitment to medication use.?’ Similarly, many worldwide studies
revealed low levels of asthma control among patients.* ®** On the other hand, a study conducted in Italy reported
a higher level of asthma control, where 71% of the investigated patients had well-controlled asthma (ACT score > 20)."”

The persistent pattern of poorly controlled asthma reported in several studies, even when individuals are being treated
according to the guidelines, implies that factors other than medical care impact illness control. Among these factors,
psychological disorders have been proposed to impact asthma control, mainly since the prevalence of these disorders is
higher in asthmatic patients than in the general population.?® In this study, the prevalence of anxiety alone was 8%, that
of depression alone was 11.43%, and that of depression combined with anxiety was 53.14%. These rates are lower than
the rates reported among the general Jordanian population (23.7% and 13.3% for anxiety and depression,
respectively)’*>! because, in this work, these prevalences were calculated for each disorder isolated. However, suppose
the prevalence of each psychological disorder was estimated regardless of the other. In that case, we have a very high rate
of anxiety (61.14%, 107/175) and depression (64.57%, 113/175) compared to the general population. Furthermore, this
study revealed a very high level of anxiety plus depression among patients with asthma. Interestingly, the univariate
analysis of the patients’ characteristics in relation to the level of asthma control revealed a statistically significant
association between the level of asthma control and the level of education (p= 0.001) and psychological conditions
(p =0.044), where those having lower levels of education or having anxiety plus depression showed lower levels of
asthma control. However, no association was found with other factors, including age, gender, smoking, employment
status, BMI, or history of atopy. Although lower levels of education may potentially impact the patients’ commitment to
their asthma management, which may be reflected in the level of disease control, the results of the multivariate analysis
also showed that those expressing anxiety and depression symptoms are more prone to have inadequate asthma control.
Moreover, the ACT scores had an inverse relationship to the HADS scores for both anxiety and depression. In a similar
way, an assessment of the association between psychological disorders and the patients’ characteristics revealed
a significant association with the lower level of education and poor control of asthma but not with other factors.

Different studies on asthmatic patients have revealed great variability in the rates of anxiety and depression related to
different sample sizes, patient heterogeneity, and different methodologies used. However, most stated high rates of these
disorders in patients with asthma compared to the general population.® '° The findings of this work are consistent with most
previous studies regarding the presence of psychological disorders among adult patients with asthma and their association
with the level of disease control. In one study, Cooper et al investigated 872 adults with asthma, with a relatively similar age
group to this study, for the presence of psychological disorders using the HADS and reported a 47.3% prevalence of anxiety
and 22.3% prevalence of depression among these patients, which both were higher than the rates in the control groups,
further, the levels of these psychological disorders were higher with increasing age.'” Urrutia et al aimed to assess
psychological disorders’ effect on asthma control and quality of life. This study included relatively more patients in the
elderly age group than the current study, and all patients lack a history of smoking. HADS scale was used to investigate the
presence of psychological disorders, and accordingly, the results showed that 31% of the patients with asthma had anxiety
alone, 2% had depression alone, and 10% had anxiety combined with depression. Further, they found that poorly controlled
asthma was more associated with anxiety plus depression and female gender; thus, they concluded that these psychological
disorders negatively affect asthma control.>> Another group investigated the effect of having anxiety or depression on
asthma control and asthma-related quality of life using the asthma control questionnaire (ACQ) to assess asthma control
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level”” and the Primary Care Evaluation of Mental Disorders (PRIME-MD) interview to assess for the presence of the
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psychological disorders in a sample of adult patients with an age range of 1875 years, and smoker patients were also
involved.** The results revealed that 8% had depressive disorders only, 12% had anxiety disorders only, and 11% had both
disorders; these psychological disorders were significantly associated with female gender, being unemployed or unmarried,
but not with other variables such as age, smoking, education, or BMI. Interestingly, while both anxiety and depression
disorders were associated with poorer asthma-related quality of life, only depressive disorders were associated with poorer
asthma control, while no impact of anxiety or gender was identified.*” Trzcinska et al tried to detect the potential association
between the degree of asthma control and the prevalence of anxiety and depression. This study was conducted on 128
randomly chosen people with asthma with different levels of asthma control and an age average of 41.73+14.13. The study
depended on a questionnaire survey, utilizing tools such as the Beck Depression Inventory, State-Trait Anxiety Inventory
(STAI) - X-1 and X-2 surveys, and the ACT. They found that people with depression were described by an essentially lower
level of asthma control in contrast with those without depression (p<0.001). Additionally, the results revealed that as the
severity of depression and age increased, the level of asthma control significantly declined. However, no association
between anxiety and level of asthma control was identified in this study.>® Toyama et al analyzed 1962 adult patients (aged
16 years or more and involving smokers and nonsmokers) with asthma evaluated using the ACT and Patient Health
Questionnaire 9. They revealed that depression negatively impacted the ACT scores, so they suggested that the patient’s
depressive state should be taken into consideration at the time of evaluation.>” Coban and Aydemir studied 174 patients with
asthma with an age range relatively similar to the current study; however, they did not receive therapy for their allergy, at
least for the last month. The results showed that 33.3% of the enrolled patients had anxiety, and 47.7% had depression.
Moreover, patients with uncontrolled asthma had significantly higher anxiety and depression scores using the HADS scale.
On the other hand, patients with anxiety and depression had lower ACT scores; however, no association was found between
allergy and level of asthma control or emotional status.*® The results of Coban & Ediger were also consistent with these,

where they reported that both anxiety and depression were predictors of poor asthma control.*

Di Marco et al investigated
a cohort of patients with a relatively similar age range and BMI distribution to the current study and involving smokers and
nonsmokers treated according to GINA guidelines.'> The results of multivariate analysis showed that anxiety, depression,
age > 65 years, and FEV1 < 60% of the predicted value but not gender or BMI were significantly associated with poor

asthma control.'”

On the other hand, they also found that depression was more common in older obese patients with asthma.
Ciprandi et al similarly studied the impact of depression and anxiety on 263 outpatients with asthma with a mean age of
39.2 years and fewer patients with a smoking history compared to the current study using the ACT and HADS
questionnaires. Of the involved patients, 36.9% (97 patients) had anxiety, 11% (29 patients) had depression, and 71 patients
had both anxiety and depression. Depression was more common among patients with a higher BMI. Analysis showed that
anxiety and depression were significantly associated with poor asthma control and lower ACT scores (P < 0.001 for both).*
Another study involved a large cohort of 3182 patients with moderate to severe asthma and a mean age of 46.8 years
involving smokers and nonsmokers, concluded that anxiety and depression are associated with asthma and that these factors
were independently associated with poor asthma control, where anxiety had almost four times greater impact on asthma
control than depression. Interestingly, they also found that after six months of standardized asthma therapy, the patients
showed considerable improvement in these psychological as well as improved asthma control.*! A more recent population-
centered study involved a cohort of patients with a relatively similar age range, smoking history, and BMI to the cohort in
the current study found a prevalence of 16.7% of depression among asthmatic patients, which was higher than the control
group and further revealed that low asthma control was strongly related to the presence of depression in these patients.*?

Therefore, most of these studies revealed high rates of anxiety and depression among patients with asthma, as well as
a significant association between these disorders and levels of asthma control, suggesting that these emotional disorders
negatively impact asthma control. Many factors may play a role in the relationship between psychological disorders and
the low level of asthma control. These psychological and emotional disorders may trigger asthma symptoms and lead to
changes in breathing patterns, worsening the symptoms. A previous study found a statistically significant link between
anxiety and depression and the reporting of asthma-related symptoms, such as episodes of dyspnea after activity and
waking up with dyspnea.*’ Additionally, these disorders may affect patients’ compliance with daily medication and
increase or decrease the usage of rescue medication because of incorrect interpretation of asthma symptoms. They may
also affect lifestyle factors such as diet and exercise, which are essential parts of managing asthma. It was found that the
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presence of anxiety and depression in patients with asthma is associated with low asthma-related quality of life,
particularly anxiety disorder associated with more frequent use of bronchodilators.®> Further, psychological disorders
may lead to increased perception of symptoms, which may lead to low levels of disease control, resulting in more health
care utilization and more frequent emergency department visits.'>**

Although in this study, anxiety and depression were only significantly associated with lower levels of education and
poor asthma control, evidence from other studies revealed several factors to be associated with an increasing incidence of
these psychological disorders among patients with asthma, such as female gender, increasing age, high BMI, smoking,
hypertension, arthritis, lower level of education, being unemployed, being unmarried or having a low income. Therefore,
addressing these factors and trying to avoid the modifiable ones may be essential in decreasing the incidence of
psychological disorders in patients with asthma, which may positively be reflected in the overall patient outcomes
and, consequently, quality of life.

This study has some potential limitations that should be noted. First, all patients were included in the tertiary asthma
clinics so that selection bias may exist. Second, this is a cross-sectional study, and without a control group of healthy
individuals, the causal relationship between depression and anxiety and the level of asthma control cannot be determined
with certainty; the other possibility is that poorly controlled asthma may predispose the patients to develop these
psychological disorders is still there. Third, psychological disorders were assessed using a simple questionnaire instead
of a structured psychiatrist interview. Despite this limitation, the HADS scale has been validated and used successfully,
and some studies showed that it correlates well with other methods.*® Fourth, due to the small size of the assessed
sample, these results may not be generalizable to all adults with asthma in Jordan. Fifth, although the patients were
treated according to GINA guidelines using controller and rescue medications, patients’ adherence to their medication
could not be guaranteed with certainty, which may have affected their level of disease control. Finally, the measurement
of asthma control was based primarily on self-reporting by the patients, so it may have some recall bias, and further, the
psychological status may influence the reporting of the respiratory symptoms.

Conclusion

This study showed that most of the assessed Jordanian adults with asthma have poorly controlled disease. We also
found that anxiety and depression are common among these patients with asthma, particularly since many have
combined anxiety and depression. A significant association was also found between these psychological disorders, low
education levels, and low levels of asthma control. These results suggest that anxiety and depression may negatively
impact asthma control levels. Given similar results presented by other authors, these findings represent sufficient
rationale for screening psychological disorders among patients with asthma. Treating these disorders may help
decrease the potential interference with asthma management and, at minimum, may improve asthmatic individuals’
health-related quality of life. Therefore, a larger study prospectively investigating the relationship between psycholo-
gical disorders and the level of asthma control while assessing the impact of psychological treatment on disease control
should be performed.
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