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Abstract 

Background: The overuse of short-acting β2-agonists (SABA) is associated with poor asthma control. However, data 
on SABA use in the Gulf region are limited. Herein, we describe SABA prescription practices and clinical outcomes in 
patients with asthma from the Gulf cohort of the SABA use IN Asthma (SABINA) III study.

Methods: In this cross-sectional study conducted at 16 sites across Kuwait, Oman, and the United Arab Emirates, eli-
gible patients (aged ≥ 12 years) with asthma were classified based on investigator-defined disease severity guided by 
the 2017 Global Initiative for Asthma report and by practice type, i.e., respiratory specialist or primary care physician. 
Data on demographics, disease characteristics, and prescribed asthma treatments, including SABA, in the 12 months 
prior to a single, prospective, study visit were transcribed onto electronic case report forms (eCRFs). All analyses were 
descriptive in nature. Continuous variables were summarized by the number of non-missing values, given as mean 
(standard deviation [SD]) and median (range). Categorical variables were summarized by frequency counts and 
percentages.

Results: This study analyzed data from 301 patients with asthma, 54.5% of whom were treated by respiratory special-
ists. Most patients were female (61.8%), with a mean age of 43.9 years, and 84.4% were classified with moderate-to-
severe disease, with a mean (SD) asthma duration of 14.8 (10.8) years. Asthma was partly controlled or uncontrolled in 
51.2% of patients, with 41.9% experiencing ≥ 1 severe exacerbation in the 12 months preceding their study visit. Over-
all, 58.5% of patients were prescribed ≥ 3 SABA canisters, 19.3% were prescribed ≥ 10 canisters, and 13.3% purchased 
SABA over-the-counter (OTC) in the 12 months before the study visit. Most patients who purchased OTC SABA (92.5%) 
also received SABA prescriptions. Inhaled corticosteroid/long-acting β2-agonist combinations and oral corticosteroid 
bursts were prescribed to 87.7% and 22.6% of patients, respectively.

Conclusions: SABA over-prescription was highly prevalent in the Gulf region, compounded by purchases of nonpre-
scription SABA and suboptimal asthma-related outcomes. Increased awareness among policymakers and healthcare 
practitioners is needed to ensure implementation of current, evidence-based, treatment recommendations to opti-
mize asthma management in this region.
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Background
Asthma is one of the most common chronic respira-
tory diseases, estimated to affect 339 million peo-
ple globally [1] and expected to rise to 400 million by 
2025 [2, 3]. Although asthma research has received 
considerable attention worldwide, limited information 
on asthma management practices is available within 
the Gulf Cooperation Council (GCC) countries. The 
SNAPSHOT program, a cross-sectional, epidemio-
logical study conducted between July 2014 and Febru-
ary 2016, offered insights on the prevalence of asthma 
within the Middle East, including Gulf countries [4]. At 
that time, the reported prevalence was 7.6% in Kuwait, 
Saudi Arabia, and the United Arab Emirates (UAE). A 
2009 study estimated asthma prevalence among adults 
in Oman to be 7.3% [5]. Although the prevalence of 
asthma in the Middle East is lower than that in Europe 
and North America [4], uncontrolled disease contin-
ues to impose a substantial clinical and socioeconomic 
burden on patients, caregivers, and healthcare systems 
in Gulf nations [1, 6]. Moreover, between 2014 and 
2015, the Epidemiological Study on the Management 
of Asthma in Asthmatic Middle East Adult Population 
(ESMAA) reported that approximately 60% of patients 
in both the UAE and Kuwait experienced uncontrolled 
or partly controlled asthma [7]. In the SNAPSHOT 
study, 38.2% of patients in Kuwait, Saudi Arabia, and 
UAE had uncontrolled asthma [6]. In addition, the 
Asthma Insights and Reality in the Gulf and the Near 
East (AIRGNE) study demonstrated that from January 
2007 to March 2008, asthma control fell far below the 
goals of international guidelines, with 54% of patients 
with asthma in Oman described as poorly controlled 
or not well controlled [8]. Consequently, suboptimal 
disease control is likely to impose significant economic 
burdens on healthcare resource utilization in the Gulf 
region [9–12].

The AIRGNE-Oman study reported a frequency of 
hospitalization and emergency room (ER) visits in the 
preceding 12 months of 30% and 58%, respectively [8]. 
The 2009 total, annual, direct cost of asthma treat-
ment in Oman was estimated to be more than Omani 
rial 61,500,294 (approximately 160 million United 
States dollars [USD]) [5]. Similarly, between 2009 and 
2010, the total, annual, direct cost of asthma treatment 
in Kuwait was estimated to be more than 58 million 
Kuwaiti dinar (USD 207 million), of which 72% was 
allocated to inpatient and ER services [9].

Historically, short-acting β2-agonists (SABAs) have 
been prescribed for rapid symptomatic relief, despite 
their inherent lack of anti-inflammatory effects [13, 14]. 
Many patients with asthma residing in the Gulf region 
continue to rely on SABAs potentially at the expense of 
inhaled corticosteroids (ICS) [15]. This is concerning 
because SABA overuse, typically defined as the prescrip-
tion or collection of ≥ 3 canisters per year [16], is asso-
ciated with an increased risk of asthma exacerbations, 
hospitalizations, and mortality [17–19]. According to 
the 2010 Asthma Insights and Reality (AIR) survey con-
ducted in the UAE, 67% of patients used SABAs, with 
only 5.5% using ICS in the preceding 12  months [15]. 
Another study reported that between 2014 and 2015, 
only 43.8% and 19.5% of patients in Kuwait and the 
UAE, respectively, used ICS/long-acting β2-agonist (ICS/
LABA) fixed-dose combinations as their primary asthma 
treatment. These observations may explain, at least in 
part, the deficiencies in disease control, which persist in 
several countries in this region [7].

Since its landmark update in 2019, the Global Initiative 
for Asthma (GINA) no longer recommends as-needed 
SABAs without concomitant ICS. Rather, the revised 
strategy recommends low-dose ICS/formoterol as the 
preferred reliever for all patients with mild asthma and 
for patients with moderate-to-severe asthma who are 
prescribed ICS/formoterol maintenance and reliever 
therapy [20]. To effect change in clinical practice, these 
evidence-based treatment recommendations must be 
adopted at both national and local levels. However, the 
National Asthma Management Guidelines in Oman 
have not been updated since 2009 [21]. Moreover, nei-
ther Kuwait nor the UAE have established national or 
local asthma treatment guidelines. Data on prescription 
trends in asthma medications, especially the prevalence 
of SABA use and its implications, may provide clinicians 
with greater clarity on the extent of SABA overuse and 
encourage alignment of community practices with the 
latest evidence-based treatment recommendations [20].

Despite its associated disease burden, research on the 
management of asthma, including prescription patterns, 
and the effectiveness of asthma medications is limited 
within the GCC countries (including Bahrain, Kuwait, 
Oman, Qatar, Saudi Arabia, and the UAE) [22]. As part 
of the SABA use IN Asthma (SABINA) global studies 
[23], the international SABINA III study was initiated to 
understand SABA prescription volumes and associated 
clinical outcomes across 23 countries in the Asia Pacific, 

Trial registration: NCT03 857178 (ClinicalTrials.gov).

Keywords: Asthma, Exacerbations, Gulf region, Over-prescription, SABINA, Short-acting β2-agonists

https://clinicaltrials.gov/ct2/show/NCT03857178


Page 3 of 14Alzaabi et al. Asthma Research and Practice             (2022) 8:3  

Africa, Latin America, the Middle East and in Russia 
[24]. Overall, findings from SABINA III in 8,351 patients 
demonstrated that SABA over-prescription, defined 
as ≥ 3 canisters in the course of 12 months, was common, 
occurring in 38% of patients, and was associated with 
increased incidence rates of severe asthma exacerbations 
and odds of inadequate disease control [24]. Here, we 
report the results from the Gulf cluster of SABINA III, 
comprising Kuwait, Oman, and the UAE, to provide real-
world evidence on asthma management practices in this 
region.

Methods
Study design
SABINA III was a multicountry, multicenter, cross-sec-
tional study conducted in 24 countries, which has been 
described previously [24]. Here, we report results from 
the Gulf cluster of Kuwait, Oman, and the UAE, with 
patients recruited in the 8  months between May and 
December 2019. The study sites are detailed in Supple-
mentary Table  1. Consecutive patients attending health 
clinics were enrolled in the study. A clinical investigator 
at each site selected participants when they visited their 
doctor and met all eligibility criteria. No standardized 
method for this process was specified other than fulfilling 
the inclusion criteria. The primary objective of the study 
was to describe SABA prescription trends in the asthma 
patient population based on aggregated data collected 
from these three Gulf countries.

Study population
Eligible patients were aged ≥ 12 years with a documented 
diagnosis of asthma, ≥ 3 consultations with a healthcare 
provider (HCP), and medical records containing data 
for ≥ 12  months before the study visit. Patients with a 
diagnosis of other chronic respiratory diseases, such as 
chronic obstructive pulmonary disease, or with a diagno-
sis of an acute or chronic condition that, in the opinion of 
the investigator, would limit the ability of the patient to 
participate in the study were excluded.

Study variables
Each patient was classified by their SABA prescription 
volume during the 12 months preceding the study visit. 
SABA prescriptions were categorized as 0, 1–2, 3–5, 
6–9, 10–12, and ≥ 13 canisters, and a prescription of ≥ 3 
SABA canisters per year was defined as over-prescrip-
tion [17, 18, 25]. Canisters of ICS prescribed in the prior 
12  months also were recorded and categorized by their 
prescribed, average, daily dose of low, medium, or high 
based on GINA 2017 recommendations [13]. Patients 
were stratified by treatments prescribed in the 12 months 
prior to a single, prospective, study visit.

Secondary variables included practice type, i.e., either 
primary care or respiratory specialist; investigator-clas-
sified disease severity guided by GINA 2017 treatment 
steps, with steps 1–2 considered mild asthma and steps 
3–5 considered moderate-to-severe asthma [13]; soci-
odemographic characteristics; duration of disease; and 
asthma treatments in the 12  months prior to the study 
visit, such as SABA monotherapy, SABA in addition to 
maintenance therapy, ICS/LABA fixed-dose combina-
tions, oral corticosteroid (OCS) burst treatment, defined 
as a short course of intravenous corticosteroids or OCS 
administered for 3–10 days or a single dose of an intra-
muscular corticosteroid to treat an asthma exacerbation; 
antibiotics prescribed for asthma; and nonprescription 
SABA (over-the-counter [OTC]) purchases. Other varia-
bles included medication reimbursement status, number 
of comorbidities, and smoking status. Physicians entered 
data on prescriptions for asthma medication in the eCRF 
based on patient medical records.

Outcomes
Asthma-related health outcomes included symptom con-
trol, assessed during the study visit, and the number of 
severe asthma exacerbations in the previous 12 months, 
which was collected based on data from patient medical 
records. Asthma symptom control was evaluated using 
the GINA 2017 assessment of asthma control and cat-
egorized as well controlled, partly controlled, or uncon-
trolled [13]. Severe exacerbation events were defined as 
a worsening of asthma symptoms that necessitated hos-
pitalization, an ER visit, administration of an intravenous 
corticosteroid or OCS for ≥ 3 days, or single-dose admin-
istration of an intramuscular corticosteroid based on the 
American Thoracic Society/European Respiratory Soci-
ety recommendations [26].

Statistical analysis
Patient-level analyses were presented as descriptive sta-
tistics. Continuous variables were summarized as the 
number of non-missing values, mean (standard deviation 
[SD]), and median (range), and categorical variables were 
summarized as frequency counts and percentages.

Results
Patient disposition
Of the 307 patients enrolled in the study, six were 
excluded because they had an asthma duration of less 
than 12  months; therefore, a total of 301 patients were 
included in the analysis (Fig.  1). Most patients were 
recruited from Kuwait (n = 136), followed by the UAE 
(n = 122) and Oman (n = 43). A slightly higher proportion 
of patients were treated by respiratory specialists than by 
primary care physicians (54.5% and 45.5%, respectively).
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Patient and disease characteristics
Overall, the mean (SD) age of this study cohort was 43.9 
(15.3) years, with most patients aged 18–54 years (68.1%) 
(Table 1). Most patients were female (61.8%), overweight 
or obese (81.4%), had a mean (SD) body mass index 
(BMI) of 30.2 (6.2) kg/m2, and had never smoked (85.7%). 
Nearly one-quarter of patients had received a high school 
education, while more than one-third had obtained a uni-
versity and/or post-graduate education. In addition, most 
patients (95.7%) received full healthcare reimbursement, 
an observation that was consistent across practice types.

Most patients (84.4%) had investigator-classified mod-
erate-to-severe asthma (GINA steps 3–5) and 15.6% had 
mild asthma (GINA steps 1–2), with a mean (SD) dis-
ease duration of 14.8 (10.8) years. The highest propor-
tion of patients were at GINA treatment step 3 (41.5%) 
(Table  2). Overall, 41.2% of patients had no comorbidi-
ties, and 58.8% had ≥ 1 comorbidity. Patients reported a 
mean (SD) of 0.9 (1.6) severe exacerbations, with 41.9% 
experiencing ≥ 1 severe asthma exacerbation in the 
12 months preceding the study visit (Table 2). Compared 

with patients treated by primary care physicians, a higher 
percentage of patients treated by respiratory special-
ists experienced ≥ 1 severe asthma exacerbation in the 
12  months prior to their study visit (48.8% vs 34.8%). 
Asthma symptom control was assessed as well con-
trolled in 48.8% of patients, partly controlled in 25.9% of 
patients, and uncontrolled in 25.2% of patients (Table 2). 
Compared with patients treated by primary care physi-
cians, a higher proportion of those under respiratory spe-
cialist care had well-controlled asthma (54.3% vs 43.0%).

Asthma treatments in the past 12 months
Overall, 58.5% of patients were prescribed ≥ 3 SABA 
canisters and 19.3% of patients were prescribed ≥ 10 
SABA canisters in the 12 months before their study visit. 
Approximately one-fourth of all patients (26.2%) were 
prescribed 0 SABA canisters (Fig.  2). A higher percent-
age of patients treated by respiratory specialists were pre-
scribed ≥ 3 SABA canisters in the preceding 12  months 
compared with patients treated by primary care physi-
cians (71.0% vs 44.4%). Moreover, a higher proportion of 

Fig. 1 Patient disposition and study population by investigator-classified asthma severity in SABINA III Gulf cluster cohort. *Patients with a history 
of asthma for < 12 months. Note: Prescriber type was not recorded for two patients each in mild asthma and moderate-to-severe asthma group. 
Patients could have been prescribed multiple treatments in the 12 months prior to the study visit. Abbreviations: FDC, fixed-dose combination; ICS, 
inhaled corticosteroids; LABA, long-acting β2-agonist; MT, maintenance therapy; OCS, oral corticosteroids; SABA, short-acting β2-agonist; SABINA, 
SABA use IN Asthma
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patients classified with moderate-to-severe asthma were 
prescribed ≥ 3 SABA canisters in the 12 months prior to 
their study visit than patients with mild disease (61.8% vs 
40.4%).

SABA monotherapy
Of 301 enrolled patients, only 14 patients (4.7%) were 
prescribed SABA monotherapy, with a mean (SD) of 

8.9 (12.9) canisters in the 12  months preceding their 
study visit (Table  3). Among patients under primary 
care, 8.9% (n = 12), and all classified with mild asthma, 
were prescribed SABA monotherapy, with a mean (SD) 
of 10.2 (13.5) canisters in the 12  months before their 
study visit. Only one patient (0.6%) treated by a res-
piratory specialist and classified with mild asthma was 
prescribed a single canister of SABA monotherapy.

Table 1 Demographics and baseline clinical characteristics of the SABINA III Gulf cluster cohort

Prescriber type was not recorded for two patients each in mild asthma and moderate-to-severe asthma group

Abbreviations: BMI body mass index, max maximum, min minimum, SABINA SABA use IN Asthma, SD standard deviation

All
(N = 301)

Primary care physicians (n = 135) Respiratory specialists (n = 162)

Mild asthma
(n = 32)

Moderate-to-
severe asthma 
(n = 103)

All (n = 135) Mild asthma
(n = 13)

Moderate-
to-severe 
asthma
(n = 149)

All
(n = 162)

Age, years
 Mean (SD) 43.9 (15.3) 39.0 (14.9) 46.8 (15.7) 45.0 (15.8) 39.5 (7.9) 43.6 (15.3) 43.2 (14.9)

 Median (min, max) 43.0 (12.0, 82.0) 40.5 (14.0, 71.0) 45.0 (12.0, 82.0) 45.0 (12.0, 82.0) 40.0 (23.0, 56.0) 44.0 (13.0, 74.0) 42.0 (13.0, 74.0)

Age group, years, n (%)
 12–17 18 (6.0) 3 (9.4) 5 (4.9) 8 (5.9) 0 (0) 10 (6.7) 10 (6.2)

 18–54 205 (68.1) 25 (78.1) 68 (66) 93 (68.9) 12 (92.3) 96 (64.4) 108 (66.7)

  ≥ 55 78 (25.9) 4 (12.5) 30 (29.1) 34 (25.2) 1 (7.7) 43 (28.9) 44 (27.2)

Sex, n (%)
 Female 186 (61.8) 25 (78.1) 64 (62.1) 89 (65.9) 10 (76.9) 86 (57.7) 96 (59.3)

BMI, kg/m2

 Mean (SD) 30.2 (6.2) 31.5 (7.6) 30.2 (6.4) 30.5 (6.7) 30.1 (7.7) 29.8 (5.6) 29.9 (5.7)

 Median (min, max) 29.4 (18.2, 53.9) 29.9 (21.2, 53.9) 29.1 (19.0, 52.3) 29.4 (19.0, 53.9) 29.9 (20.7, 47.1) 29.4 (18.2, 48.1) 29.4 (18.2, 48.1)

BMI group, kg/m2, n (%)
  < 18.5 2 (0.7) 0 (0) 0 (0) 0 (0) 0 (0) 2 (1.3) 2 (1.2)

  ≥ 18.5–24.9 54 (17.9) 6 (18.8) 22 (21.4) 28 (20.7) 3 (23.1) 23 (15.4) 26 (16)

  ≥ 25–29.9 107 (35.5) 10 (31.2) 35 (34) 45 (33.3) 4 (30.8) 56 (37.6) 60 (37)

  ≥ 30 138 (45.8) 16 (50) 46 (44.7) 62 (45.9) 6 (46.2) 68 (45.6) 74 (45.7)

Education level, n (%)
 Primary or secondary  
     school

85 (28.2) 8 (25) 28 (27.2) 36 (26.7) 0 (0) 48 (32.2) 48 (29.6)

 High school 73 (24.3) 4 (12.5) 30 (29.1) 34 (25.2) 6 (46.2) 33 (22.1) 39 (24.1)

 University and/or  
     post-graduate education

107 (35.5) 12 (37.5) 23 (22.3) 35 (25.9) 7 (53.8) 62 (41.6) 69 (42.6)

 Unknown 36 (12) 8 (25) 22 (21.4) 30 (22.2) 0 (0) 6 (4) 6 (3.7)

Healthcare insurance/medication funding, n (%)
 Not reimbursed 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)

 Partially reimbursed 12 (4) 5 (15.6) 3 (2.9) 8 (5.9) 1 (7.7) 3 (2) 4 (2.5)

 Fully reimbursed 287 (95.7) 27 (84.4) 99 (96.1) 126 (93.3) 12 (92.3) 145 (98) 157 (97.5)

 Unknown 1 (0.3) 0 (0) 1 (1) 1 (0.7) 0 (0) 0 (0) 0 (0)

 Missing values, n 1 0 0 0 0 1 1

Smoking status history, n (%)
 Active smoker 28 (9.3) 3 (9.4) 11 (10.7) 14 (10.4) 0 (0) 14 (9.4) 14 (8.6)

 Former smoker 15 (5) 0 (0) 4 (3.9) 4 (3) 0 (0) 11 (7.4) 11 (6.8)

 Never smoker 258 (85.7) 29 (90.6) 88 (85.4) 117 (86.7) 13 (100) 124 (83.2) 137 (84.6)



Page 6 of 14Alzaabi et al. Asthma Research and Practice             (2022) 8:3 

SABA in addition to maintenance therapy
Overall, 69.1% of patients (n = 208) were prescribed 
SABA in addition to maintenance therapy, with a 
mean (SD) of 8.0 (10.9) canisters in the 12  months 
before the study visit (Table 3). Among these patients, 
81.3% were prescribed ≥ 3 SABA canisters and 26.0% 
were prescribed ≥ 10 SABA canisters in the previous 
12 months. A higher proportion of patients treated by 
respiratory specialists were prescribed ≥ 3 SABA can-
isters compared with patients treated by primary care 
physicians (88.5% vs 69.7%), whereas a comparable 
proportion of patients treated by respiratory special-
ists and primary care physicians were prescribed ≥ 10 
SABA canisters in the 12 months preceding their study 
visit (24.6% vs 28.9%).

SABA OTC without a prescription
Overall, 13.3% (n = 40) of patients purchased SABA OTC 
in the 12  months preceding the study visit, with 52.5% 
(n = 21) purchasing ≥ 3 SABA canisters (Table  4). SABA 
OTC purchase was observed to be greater among patients 
treated by respiratory specialists than among those 
treated by primary care physicians (19.1% vs 5.9%); all 
patients who obtained SABA OTC while under respira-
tory specialist care had been classified with moderate-to-
severe asthma. In addition, a higher proportion of patients 
receiving care from a respiratory specialist purchased ≥ 3 
SABA canisters in the prior 12  months compared with 
patients receiving treatment from primary care physicians 
(54.8% vs 37.5%). Further, among those patients who pur-
chased SABA OTC (n = 40), the majority (92.5%, n = 37) 

Table 2 Asthma characteristics of the SABINA III Gulf cluster cohort by investigator-classified asthma severity and practice type

a Based on 2017 GINA recommendations

Prescriber type was not recorded for two patients each in mild asthma and moderate-to-severe asthma group

Abbreviations: GINA Global Initiative for Asthma, max maximum, min minimum, SABINA SABA use IN Asthma, SD standard deviation

All
(N = 301)

Primary care physicians (n = 135) Respiratory specialists (n = 162)

Mild asthma 
(n = 32)

Moderate-to-
severe asthma 
(n = 103)

All
(n = 135)

Mild asthma 
(n = 13)

Moderate-to-
severe asthma 
(n = 149)

All
(n = 162)

Asthma duration, years
 Mean (SD) 14.8 (10.8) 15.2 (11.4) 14.4 (9.5) 14.6 (10.0) 10.2 (6.6) 15.2 (11.8) 14.8 (11.6)

 Median (min, max) 12.0 (1.0, 50.0) 11.0 (1.0, 40.0) 13.0 (1.0, 39.0) 13.0 (1.0, 40.0) 7.0 (2.0, 21.0) 11.0 (1.0, 50.0) 11.0 (1.0, 50.0)

Number of severe asthma exacerbations in the past 12 months
 Mean (SD) 0.9 (1.6) 0.4 (1.0) 0.9 (1.5) 0.8 (1.4) 0.6 (1.0) 1.1 (1.8) 1.1 (1.8)

Number of severe asthma exacerbations in the past 12 months by groups, n (%)
 0 175 (58.1) 25 (78.1) 63 (61.2) 88 (65.2) 9 (69.2) 74 (49.7) 83 (51.2)

 1 58 (19.3) 3 (9.4) 19 (18.4) 22 (16.3) 1 (7.7) 35 (23.5) 36 (22.2)

 2 31 (10.3) 2 (6.2) 6 (5.8) 8 (5.9) 2 (15.4) 21 (14.1) 23 (14.2)

 3 17 (5.6) 1 (3.1) 8 (7.8) 9 (6.7) 1 (7.7) 7 (4.7) 8 (4.9)

  > 3 20 (6.6) 1 (3.1) 7 (6.8) 8 (5.9) 0 (0) 12 (8.1) 12 (7.4)

Level of asthma symptom control, n (%)
 Well controlled 147 (48.8) 16 (50) 42 (40.8) 58 (43) 11 (84.6) 77 (51.7) 88 (54.3)

 Partly controlled 78 (25.9) 10 (31.2) 30 (29.1) 40 (29.6) 0 (0) 37 (24.8) 37 (22.8)

 Uncontrolled 76 (25.2) 6 (18.8) 31 (30.1) 37 (27.4) 2 (15.4) 35 (23.5) 37 (22.8)

GINA treatment step, n (%)a

 Step 1 19 (6.3) 15 (46.9) 0 (0) 15 (11.1) 3 (23.1) 0 (0) 3 (1.9)

 Step 2 28 (9.3) 17 (53.1) 0 (0) 17 (12.6) 10 (76.9) 0 (0) 10 (6.2)

 Step 3 125 (41.5) 0 (0) 56 (54.4) 56 (41.5) 0 (0) 69 (46.3) 69 (42.6)

 Step 4 78 (25.9) 0 (0) 36 (35) 36 (26.7) 0 (0) 40 (26.8) 40 (24.7)

 Step 5 51 (16.9) 0 (0) 11 (10.7) 11 (8.1) 0 (0) 40 (26.8) 40 (24.7)

Comorbidities, n (%)
 None 124 (41.2) 11 (34.4) 42 (40.8) 53 (39.3) 5 (38.5) 63 (42.3) 68 (42)

 1–2 137 (45.5) 18 (56.2) 45 (43.7) 63 (46.7) 8 (61.5) 65 (43.6) 73 (45.1)

 3–4 37 (12.3) 3 (9.4) 15 (14.6) 18 (13.3) 0 (0) 19 (12.8) 19 (11.7)

  ≥ 5 3 (1) 0 (0) 1 (1) 1 (0.7) 0 (0) 2 (1.3) 2 (1.2)
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also received SABA prescriptions. More than half of these 
patients (51.4%) received ≥ 3 SABA prescriptions and 
13.5% received ≥ 10 SABA prescriptions.

Prescriptions of other asthma medications
Few patients [9% (n = 27)] were prescribed ICS mono-
therapy, with a median (range) of 12.0 (1.0, 110.0) 
canisters in the 12  months before the study visit 
(Table 5). Most patients were prescribed medium-dose 

ICS (48.1%), while 44.4% (n = 12) and 7.4% (n = 2) of 
patients were prescribed low-dose and high-dose ICS, 
respectively.

Of the entire cohort, 87.7% of patients (n = 264) 
were prescribed an ICS/LABA fixed-dose combina-
tion (Table 5). Of these patients, most were prescribed 
medium-dose ICS (43.5%), while 37.8% (n = 99) and 
18.7% of patients (n = 49) were prescribed low-dose 
ICS and high-dose ICS, respectively.

Fig. 2 SABA prescriptions stratified by asthma severity in the SABINA III Gulf cluster cohort. *Patients without SABA prescriptions did not report the 
type of reliever they were using. Note: Prescriber type was not recorded for two patients each in the mild asthma and moderate-to-severe asthma 
group. Abbreviations: SABA, short-acting β2-agonist; SABINA, SABA use in Asthma
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During the 12  months preceding the study visit, 
an OCS burst was prescribed to 22.6% of all patients 
(Table 5). A higher proportion of patients treated by res-
piratory specialists were prescribed an OCS burst com-
pared with those treated by primary care physicians 
(32.7% vs 11.1%).

In total, 22.6% of patients (n = 67) were prescribed 
antibiotics for asthma, most of whom had been classified 
with moderate-to-severe disease (Table  5). It was found 
that a higher percentage of respiratory specialists were 
more likely to prescribe antibiotics compared with pri-
mary care physicians (26.9% vs 18.2%).

Severe exacerbations stratified by asthma treatment
When patients were stratified by treatments prescribed 
in the 12 months prior to their study visit, most patients 
prescribed an OCS burst had experienced ≥ 1 severe 
exacerbation (79.4%), followed by those prescribed anti-
biotics (67.2%); SABA in addition to maintenance therapy 

(49.5%); ICS/LABA fixed-dose combination (43.6%); ICS 
(33.3%); and SABA monotherapy (21.4%). However, it 
should be noted that in this study, not all patients who 
received OCS burst therapy reported a relevant asthma 
exacerbation, suggesting the need for improved reporting 
of exacerbation events.

Discussion
Findings from the Gulf cohort of the SABINA III study 
provide valuable, real-world evidence on asthma man-
agement practices in this region. Widespread SABA 
over-prescription was observed with 58.5% of patients 
prescribed ≥ 3 SABA canisters and 19.3% prescribed ≥ 10 
canisters in the 12  months preceding the study visit, 
which punctuates the significant disease burden imposed 
by asthma on the patient population in this region. Nota-
bly, among patients prescribed SABA in addition to 
maintenance therapy, more than 80% were prescribed ≥ 3 
SABA canisters and 26% were prescribed ≥ 10 canisters. 

Table 3 SABA Prescriptions in the past 12 months for the SABINA III Gulf cluster cohort

Prescriber type was not recorded for two patients each in mild asthma and moderate-to-severe asthma group

Abbreviations: max maximum, min minimum, NA not available, SABA short-acting β2-agonist, SABINA SABA use IN Asthma, SD standard deviation

All
(N = 301)

Primary care physicians (n = 135) Respiratory specialists (n = 162)

Mild asthma 
(n = 32)

Moderate-
to-severe 
asthma
(n = 103)

All
(n = 135)

Mild asthma 
(n = 13)

Moderate-
to-severe 
asthma
(n = 149)

All
(n = 162)

Prescription of SABA monotherapy, n (%)
 No 287 (95.3) 20 (62.5) 103 (100) 123 (91.1) 12 (92.3) 149 (100) 161 (99.4)

 Yes 14 (4.7) 12 (37.5) 0 (0) 12 (8.9) 1 (7.7) 0 (0) 1 (0.6)

 SABA canisters or inhalers prescribed in the past 12 months
  Mean (SD) 8.9 (12.9) 10.2 (13.5) NA 10.2 (13.5) 1.0 (NA) NA 1.0 (NA)

  Median (min, max) 2.5 (1.0, 42.0) 3.0 (1.0, 42.0) NA 3.0 (1.0, 42.0) 1.0 (1.0, 1.0) NA 1.0 (1.0, 1.0)

 SABA canisters or inhalers prescribed in the past 12 months by groups, n (%)
  0–2 7 (50) 5 (41.7) NA 5 (41.7) 1 (100) NA 1 (100)

  3–5 3 (21.4) 3 (25) NA 3 (25) 0 (0) NA 0 (0)

  6–9 0 (0) 0 (0) NA 0 (0) 0 (0) NA 0 (0)

  10–12 1 (7.1) 1 (8.3) NA 1 (8.3) 0 (0) NA 0 (0)

   ≥ 13 3 (21.4) 3 (25) NA 3 (25) 0 (0) NA 0 (0)

Prescription of SABA in addition to maintenance therapy/SABA add-on therapy, n (%)
 No 93 (30.9) 21 (65.6) 38 (36.9) 59 (43.7) 9 (69.2) 23 (15.4) 32 (19.8)

 Yes 208 (69.1) 11 (34.4) 65 (63.1) 76 (56.3) 4 (30.8) 126 (84.6) 130 (80.2)

 SABA canisters or inhalers prescribed in the past 12 months
  Mean (SD) 8.0 (10.9) 7.6 (4.6) 10.6 (18.5) 10.2 (17.2) 7.8 (4.3) 6.8 (4.0) 6.8 (4.0)

  Median (min, max) 6.0 (1.0, 110.0) 9.0 (2.0, 12.0) 5.0 (1.0, 110.0) 5.0 (1.0, 110.0) 7.5 (4.0, 12.0) 6.0 (1.0, 24.0) 6.0 (1.0, 24.0)

 SABA canisters or inhalers prescribed in the past 12 months by groups, n (%)
  0–2 39 (18.8) 3 (27.3) 20 (30.8) 23 (30.3) 0 (0) 15 (11.9) 15 (11.5)

  3–5 54 (26) 2 (18.2) 15 (23.1) 17 (22.4) 2 (50) 35 (27.8) 37 (28.5)

  6–9 61 (29.3) 1 (9.1) 13 (20) 14 (18.4) 0 (0) 46 (36.5) 46 (35.4)

  10–12 37 (17.8) 5 (45.5) 8 (12.3) 13 (17.1) 2 (50) 22 (17.5) 24 (18.5)

   ≥ 13 17 (8.2) 0 (0) 9 (13.8) 9 (11.8) 0 (0) 8 (6.3) 8 (6.2)



Page 9 of 14Alzaabi et al. Asthma Research and Practice             (2022) 8:3  

This observation emphasizes the gap in awareness with 
respect to the implementation of evidence-based treat-
ment and prevention strategies in certain parts of the 
Gulf region. A recent retrospective study of patients with 
asthma who attended a pulmonology or allergy clinic 
from May 2015 to December 2019 reported a 65.3% 
misclassification of disease severity as  “severe asthma” 
rather than mild or moderate asthma  based on GINA 
recommendations [27]. This observed inaccuracy might 
be ascribed to a lack of awareness, understanding, and/
or adoption of GINA treatment strategies by clinicians 
compounded by patient noncompliance with current 
therapeutic recommendations. Indeed, SABA over-pre-
scription in the Gulf cluster was considerably higher than 
that reported in the SABINA III multicountry, cross-sec-
tional study (58.5% vs 38.0%) [24], which underscores the 
urgent need for improved asthma management practices 
in the Gulf region. In parallel, asthma-related clinical 
outcomes were found to be suboptimal, with more than 
half of all patients having partly controlled or uncon-
trolled disease and 41.9% experiencing ≥ 1 severe asthma 
exacerbation in the 12 months prior to their study visit.

The patient profiles between the Gulf cluster and the 
SABINA III population were generally consistent [24], 
with a few notable exceptions. The mean BMI of patients 
was higher in the Gulf cohort than in the SABINA III 
population (30.2 kg/m2 vs 27.8 kg/m2), and a higher pro-
portion of patients (81.4% vs 65.6%) were overweight or 
obese in this region. Moreover, the proportions of over-
weight and obese patients with asthma were also higher 
than those reported in the SNAPSHOT observational 

study conducted in five countries, including Kuwait and 
the UAE [6]. These findings corroborate those of other 
studies, which report obesity levels having attained epi-
demic proportions in Gulf countries [28–30]. The higher 
prevalence of obesity might also be explained in part by a 
61.8% representation of female patients in this cohort, as 
older women with a high BMI represent a unique cluster 
of patients with asthma [31].

In contrast to the aggregated SABINA III data, in 
which more than 80% of patients were enrolled by res-
piratory specialists and thus may have constituted an 
overall “better case scenario,” [24] the distribution of 
patients receiving primary and respiratory specialist care 
(45.5% and 54.5%, respectively) was well balanced in the 
Gulf region cohort, providing a more equitable assess-
ment of asthma management practices in this region. 
A similar distribution of patients with asthma treated 
by a pulmonologist was also observed in a recent sub-
set analysis from the Asthma Insights and Management 
(AIM) survey in the UAE (61.0%) and Kuwait (48.0%) 
[32]. Interestingly, despite the relatively even distribu-
tion of patients among primary care physicians, intern-
ists, and respiratory specialists, including allergists 
(41.4% vs 51.4%), most patients in this cohort (84.4%) 
were classified with moderate-to-severe disease, which 
may reflect the high asthma morbidity in the region, or 
a misperception of severity based on questionnaire data, 
or incorrect entries on medical records [27, 32]. Notably, 
13.3% of patients reported purchasing SABA OTC, of 
whom 52.5% purchased ≥ 3 SABA canisters in the prior 
12 months. This indicates an additional avenue for SABA 

Table 4 SABA OTC purchase in the past 12 months in the SABINA III Gulf cluster cohort

a “Not applicable” could be selected in the eCRF when patients purchased non-canister forms of SABA (e.g., oral, or nebulized SABA) without a prescription

Prescriber type was not recorded for 2 patients each in mild asthma and moderate-to-severe asthma group

Abbreviations: NA not available, OTC over the counter, SABA short-acting β2-agonist, SABINA SABA use IN Asthma, eCRF electronic case report form

All
(N = 301)

Primary care physicians (n = 135) Respiratory specialists (n = 162)

Mild asthma 
(n = 32)

Moderate-to-
severe asthma
(n = 103)

All
(n = 135)

Mild asthma
(n = 13)

Moderate-to-
severe asthma
(n = 149)

All
(n = 162)

Patients who purchased SABA without a prescription in the past 12 months, n (%)
 No 244 (81.1) 27 (84.4) 83 (80.6) 110 (81.5) 13 (100) 118 (79.2) 131 (80.9)

 Yes 40 (13.3) 1 (3.1) 7 (6.8) 8 (5.9) 0 (0) 31 (20.8) 31 (19.1)

 Unknown 17 (5.6) 4 (12.5) 13 (12.6) 17 (12.6) 0 (0) 0 (0) 0 (0)

Number of SABA canisters or inhalers purchased without prescriptions in the past 12 months, n (%)
 1–2 15 (37.5) 1 (100) 3 (42.9) 4 (50) NA 11 (35.5) 11 (35.5)

 3–5 13 (32.5) 0 (0) 2 (28.6) 2 (25) NA 10 (32.3) 10 (32.3)

 6–9 2 (5) 0 (0) 0 (0) 0 (0) NA 2 (6.5) 2 (6.5)

 10–12 4 (10) 0 (0) 0 (0) 0 (0) NA 4 (12.9) 4 (12.9)

  ≥ 13 2 (5) 0 (0) 1 (14.3) 1 (12.5) NA 1 (3.2) 1 (3.2)

 Not  applicablea 4 (10) 0 (0) 1 (14.3) 1 (12.5) NA 3 (9.7) 3 (9.7)
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canister distribution but is of particular concern because 
an increased reliance on SABA OTC is associated with 
increased ER visits and low adherence to prescription 
medication, thus contributing to poor asthma control 
[33, 34]. In addition, most patients who purchased SABA 
OTC also had received SABA prescriptions, further 
accentuating SABA overuse in this region. The high rate 
of SABA OTC purchases might be explained by “medi-
cine sharing” practices commonly observed in this region 
[35, 36]. An additional factor that may contribute to 

SABA overuse is the cultural norm of “doctor shopping,” 
defined as seeking healthcare from multiple facilities. 
This is a common practice in the Gulf countries wherein 
patients avail themselves of additional SABA prescrip-
tions from multiple HCPs. The subsequent overlap of 
SABA prescriptions and OTC purchases is fostered by 
a lack of inter-healthcare facility communication. These 
findings substantiate the need to stimulate policy changes 
that regulate SABA purchases with and without prescrip-
tions to ensure optimal management for all patients with 

Table 5 Prescription of other medications in the past 12 months in the SABINA III Gulf cluster cohort

Prescriber type was not recorded for two patients each in mild asthma and moderate-to-severe asthma group

Abbreviations: ICS inhaled corticosteroids, LABA long-acting β2-agonist, max maximum, min minimum, OCS oral corticosteroids, SABINA SABA use IN Asthma, SD 
standard deviation

All
(N = 301)

Primary care physicians (n = 135) Respiratory specialists (n = 162)

Mild asthma 
(n = 32)

Moderate-
to-severe 
asthma
(n = 103)

All
(n = 135)

Mild asthma 
(n = 13)

Moderate-
to-severe 
asthma
(n = 149)

All
(n = 162)

Prescription of ICS, n (%)
 No 274 (91) 22 (68.8) 99 (96.1) 121 (89.6) 7 (53.8) 143 (96) 150 (92.6)

 Yes 27 (9) 10 (31.2) 4 (3.9) 14 (10.4) 6 (46.2) 6 (4) 12 (7.4)

 ICS canisters or inhalers prescribed in the past 12 months
  Mean (SD) 16.8 (20.9) 26.7 (32.5) 8.2 (7.5) 21.4 (28.6) 11.8 (2.9) 11.7 (0.8) 11.8 (2.0)

  Median (min, max) 12.0 (1.0, 110.0) 12.0 (2.0, 110.0) 7.5 (1.0, 17.0) 12.0 (1.0, 110.0) 12.0 (7.0, 16.0) 12.0 (10.0, 12.0) 12.0 (7.0, 16.0)

 Total daily ICS dose, n (%)
  Low dose 12 (44.4) 6 (60) 2 (50) 8 (57.1) 2 (33.3) 1 (16.7) 3 (25)

  Medium dose 13 (48.1) 3 (30) 2 (50) 5 (35.7) 4 (66.7) 4 (66.7) 8 (66.7)

  High dose 2 (7.4) 1 (10) 0 (0) 1 (7.1) 0 (0) 1 (16.7) 1 (8.3)

Prescription of ICS/LABA fixed-dose combination, n (%)
 No 37 (12.3) 24 (75) 2 (1.9) 26 (19.3) 9 (69.2) 0 (0) 9 (5.6)

 Yes 264 (87.7) 8 (25) 101 (98.1) 109 (80.7) 4 (30.8) 149 (100) 153 (94.4)

 Total daily ICS dose, n (%)
  Low dose 99 (37.8) 6 (75) 42 (41.6) 48 (44) 0 (0) 51 (34.5) 51 (33.6)

  Medium dose 114 (43.5) 2 (25) 48 (47.5) 50 (45.9) 4 (100) 59 (39.9) 63 (41.4)

  High dose 49 (18.7) 0 (0) 11 (10.9) 11 (10.1) 0 (0) 38 (25.7) 38 (25)

  Missing values, n 2 0 0 0 0 1 1

Prescription of OCS burst treatment/short course, n (%)
 No 233 (77.4) 28 (87.5) 92 (89.3) 120 (88.9) 10 (76.9) 99 (66.4) 109 (67.3)

 Yes 68 (22.6) 4 (12.5) 11 (10.7) 15 (11.1) 3 (23.1) 50 (33.6) 53 (32.7)

 Total daily dose, mg/day
  Mean (SD) 37.0 (30.4) 38.3 (18.9) 58.3 (71.7) 54.0 (63.9) 28.3 (12.6) 32.8 (7.4) 32.5 (7.6)

  Median (min, max) 30.0 (4.0, 200.0) 30.0 (25.0, 60.0) 27.0 (4.0, 200.0) 28.5 (4.0, 200.0) 30.0 (15.0, 40.0) 30.0 (15.0, 40.0) 30.0 (15.0, 40.0)

 Number of days per prescription, n (%)
  Mean (SD) 5.1 (2.0) 5.0 (0.0) 5.1 (2.9) 5.1 (2.5) 4.7 (0.6) 5.2 (1.9) 5.1 (1.9)

  Median (min, max) 5.0 (1.0, 15.0) 5.0 (5.0, 5.0) 5.0 (1.0, 10.0) 5.0 (1.0,10.0) 5.0 (4.0, 5.0) 5.0 (1.0, 15.0) 5.0 (1.0, 15.0)

Prescription of antibiotics for asthma, n (%)
 No 229 (77.4) 24 (80) 84 (82.4) 108 (81.8) 12 (92.3) 105 (71.4) 117 (73.1)

 Yes 67 (22.6) 6 (20) 18 (17.6) 24 (18.2) 1 (7.7) 42 (28.6) 43 (26.9)

 Missing values, n 5 2 1 3 0 2 2
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asthma. Recently, Dubai introduced a health informa-
tion exchange platform (NABIDH) that offers bidirec-
tional communication between healthcare institutions to 
improve health-related outcomes [37].

While previous studies have not assessed the extent 
of SABA over-prescription in Kuwait, Oman, and the 
UAE, our findings are consistent with those that suggest 
a history of over-reliance on SABA in the Gulf region. In 
2012, a 3-month observational study in outpatient respir-
atory disease clinics in Dubai, UAE, reported that more 
than 40% of patients with asthma were prescribed SABA, 
thus making it the most prescribed class of medication 
in that country [38]. Similarly in Oman, a cross-sectional 
study demonstrated that SABA inhalers are highly pre-
scribed in patients with asthma. A total of 93% and 82% 
of patients with asthma were prescribed SABA inhalers 
in asthma clinics and general medicine clinics located 
within the same primary health care centers, respec-
tively [39]. The AIRGNE study also indicated that 92% 
of Omanis with asthma rely on rapid relief medications, 
such as SABA [8]. Over-prescription of SABA clearly 
suggests suboptimal treatment of this disease in the Gulf 
region, even among patients under the care of a respira-
tory specialist. However, it should be noted that data for 
this study were collected prior to the 2019 updated GINA 
report, which no longer recommends treatment with 
SABAs without concomitant ICS [20]. Nonetheless, as 
nearly 6 of 10 patients were overprescribed SABA in the 
Gulf cluster, our findings imply ingrained physician and 
patient behavior that likely will require targeted educa-
tional and outreach initiatives supported by government 
policies to effect changes in asthma prescribing practices 
and improve clinical outcomes.

Most patients (87.7%) in this cohort were prescribed 
ICS/LABA fixed-dose combinations as maintenance 
therapy, which aligns with the classification of moder-
ate-to-severe asthma in the majority of study partici-
pants (84.4%). Compared with previous studies in the 
GCC countries, we demonstrated a significant increase 
in the usage of ICS/LABA fixed-dose combinations in 
patients with asthma (76.8% in Kuwait and 73.1% in the 
UAE) [22]. Similarly, in the AIM study, 80.8% of survey 
respondents (n = 574) reported most recently using long-
term maintenance therapy within the past four weeks 
[40]. Leukotriene receptor antagonists [67.7% (n = 433)], 
ICS/LABA combinations [47.3% (n = 303)], and budeson-
ide inhalation suspension [10.5% (n = 67)] comprised the 
largest selection of anti-inflammatory, controller agents. 
On the other hand, the AIRGNE study revealed a nomi-
nal use of preventive ICS (5%) in patients with asthma in 
Oman, which was one of the lowest within the study [8]. 
Thus, while our data suggest that currently more patients 
are prescribed anti-inflammatory maintenance therapy in 

this region, the accompanying over-prescription of SABA 
remains a concern, particularly since SABA overuse is 
associated with poor asthma outcomes even after adjust-
ing for ICS adherence [17].

Overall, 22.6% of patients were prescribed an OCS 
burst, most likely for management of a severe asthma 
exacerbation, as 79.4% of patients with OCS short burst 
prescriptions had ≥ 1 exacerbation in the 12  months 
before their study visit. Indeed, similar findings were 
reported in a 2018 study, which characterized patients 
with severe asthma in eight countries, including the 
UAE [41]. In that study, physicians reported that 25% of 
patients with uncontrolled asthma in the UAE were OCS 
users, approximately one-third of whom chronically used 
oral corticosteroids [41]. The relatively high percentage of 
patients prescribed OCS could be explained, in part, by 
the practice of prescribing OCS as a prophylactic medi-
cation to prevent future asthma exacerbations [42]. How-
ever, the recurrent use of OCS should be limited, as it is 
associated with serious adverse effects and a low mainte-
nance therapy-to-total prescription ratio [43–45]. More-
over, existing evidence does not support the benefits 
associated with regular OCS use in patients with asthma 
outside the episodes of exacerbations [46]. A total of 
22.6% of patients were prescribed antibiotics for asthma, 
with a higher rate of prescription by respiratory special-
ists. This result further illustrates the noncompliance 
with international, evidence-based asthma treatment 
strategies, as GINA does not recommend concomitant 
antibiotics unless there is strong evidence of a bacterial 
respiratory infection [47]. This finding is of particular 
interest in the UAE, as there is evidence of highly preva-
lent self-medication with antibiotics despite the enforce-
ment of new legislation prohibiting the sale of antibiotics 
without a prescription [48].

While the proportion of patients with well-controlled 
asthma in our study (48.8%) was greater than that in a 
previous study (29.4%) in the region [7], there remains 
opportunity for practice improvement, especially given 
the high rate of asthma exacerbations. The level of asthma 
control is impacted by several factors, including adop-
tion of currently applicable guidelines as well as educa-
tion on disease- and treatment-related aspects of asthma 
care [49]. Indeed, a recent systematic review of 13 studies 
conducted in the Gulf countries identified asthma-related 
education on the disease state; asthma medications; cor-
rect inhaler technique; prevention and treatment of 
asthma symptoms; perception of the role of ICS; and atti-
tudes toward ER visits for first-line asthma care as one of 
the most common determinants of asthma control [22]. 
These findings exemplify the critical role that health lit-
eracy and education play in improving asthma care [7, 
8]. Suboptimal asthma treatment outcomes as observed 
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in the Gulf cluster might be further illuminated by the 
SNAPSHOT study, which reported that 30% of patients 
with asthma were followed by a physician in the UAE, 
Kuwait, and Saudi Arabia. However, 86.9% of patients in 
the Gulf region sought unscheduled healthcare visits, and 
more importantly, 36.5% of patients failed to seek any 
clinical consultation [6]. Uncontrolled asthma in Kuwait 
has also been attributed to the preference of patients in 
the region to visit hospital-based physicians and ERs, as 
Kuwaitis receive universal healthcare coverage. How-
ever, sporadic and unscheduled hospital visits for new 
or worsening asthma symptoms do not afford physi-
cians the opportunity to educate patients and develop 
action plans for individualized disease management [50]. 
Of note, despite more patients in specialist care report-
ing well-controlled asthma compared with those treated 
in primary care (54.3% vs 43.0%), a relatively greater 
proportion of specialist-care treated patients experi-
enced ≥ 1 severe exacerbation in the prior year (48.8% vs 
34.8%). This could be attributed to more patients being 
classified with moderate-to-severe asthma in specialist 
vs primary care (92.0% vs 76.3%) and the greater SABA 
over-prescription observed (71.0% vs 44.4%). Indeed, sev-
eral studies have reported similar findings, with patients 
with severe asthma frequently experiencing poor symp-
tom control [51, 52].

There are some limitations to this multicountry cohort 
study. Prescription data were used as a surrogate for 
actual medication use and as such provide no informa-
tion on medication adherence, which potentially contrib-
utes to an under-estimation or over-estimation of SABA 
use. However, SABA over-prescriptions have been linked 
to a risk of asthma exacerbations and inadequate disease 
control [24], corroborating the validity of this concern 
and likely suggesting actual medication use. Because 
data transcription onto the electronic case report form 
relied on clinical assessment, findings may have been 
impacted by misinterpretation of instructions and recall 
bias for data obtained directly from the patients such as 
SABA OTC use and asthma control. Comparisons across 
asthma severities were not made because most recruited 
patients were classified with moderate-to-severe disease. 
As only three Gulf countries were included in this analy-
sis, the results may not be generalizable across the entire 
region. Despite these limitations, to our knowledge, this 
study provides a comprehensive assessment of SABA 
prescription volumes, SABA OTC purchases, and asthma 
outcomes in the three countries of Kuwait, Oman, and 
the UAE.

Primary, real-world data on SABA over-prescription 
in patients with asthma distributed across primary and 
respiratory specialist care represents contemporary 
asthma management practices and prescribing habits 

in the region. The findings from this study are particu-
larly relevant considering the paradigm shift in asthma 
treatment guidelines with respect to SABA mono-
therapy [53] and emphasize the need for clinicians 
and policymakers alike to institute targeted improve-
ments in prescribing and dispensing practices that 
align with the latest evidence-based asthma treatment 
guidelines. This progress calls for corresponding edu-
cational initiatives aimed at patients, pharmacists, and 
physicians, which focus on the heterogeneity of this 
chronic respiratory disease, updated treatment guide-
lines that address the spectrum of asthma severity, 
adverse effects of SABA overuse, and the availability of 
alternative, anti-inflammatory reliever therapy with the 
principal goal of optimizing asthma treatment and its 
sustained control.

Conclusions
Results from the SABINA III Gulf cluster cohort in 
Kuwait, Oman, and the UAE revealed that 58.5% of study 
participants were overprescribed SABA (≥ 3 canisters 
per year) in the 12  months preceding their study visit. 
SABA over-prescription occurred commonly, irrespec-
tive of prescriber type. The disease burden was high, with 
less than half of all patients achieving acceptable control, 
and 41.9% experiencing ≥ 1 severe asthma exacerbation 
in the preceding 12  months. As SABA over-prescrip-
tions have been linked to suboptimal clinical outcomes 
[17, 24], these findings support the position that asthma 
represents a major public health concern in the Gulf 
cluster. Our findings serve as a call to action for all stake-
holders invested in achieving optimal care and clinical 
outcomes for all patients with asthma throughout this 
region, including HCPs and policymakers, to collaborate 
in ensuring that clinical practice aligns with the latest 
evidence-based treatment recommendations to achieve 
these paramount public health objectives.
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