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Abstract:

Background: Bronchial asthma is the commonest 
chronic respiratory disorder worldwide. Difficult 
asthma is characterized by difficulty to achieve dis-
ease control despite high-dose inhaled glucocorti-
coids plus long-acting β2-agonists (LABAs) or oral 
corticosteroids (OCSs). In difficult asthma some 
factors should be considered like occupational fac-
tors, indoor and outdoor exposure, non-adherence 
and non-compliance to therapy, allergic rhinitis and 
GERD. This study was conducted to analyze differ-
ent factors associated with difficult asthma. 
Methodology: A cross-sectional study was conduct-
ed in the period between December 2016 to February 
2017. All patients with bronchial asthma attending 
the chest clinics in Mukalla during enrolled in the 
study. The data were collected by interview ques-
tionnaire. Analysis was done by using SPSS for 
Windows version 20. Descriptive statistics and Chi 
square analysis were used to show frequency distri-
butions and association. The data was presented in 
tables and graphs. 
Results: Two hundred and ten bronchial asthma pa-
tients were included in the study; 76 of them had dif-
ficult asthma, the majority were at age group (49-60 
y.) with female predominance. Many factors affected 
their difficult asthma; half of them had indoor and 
outdoor exposure, more than half of them had occu-
pational factors and allergic rhinitis. Only one third 
of patients were using inhaler technique correctly, 
and more than one third had financial difficulties as 
barrier to adherence, while less than one third be-
lieved that inhaled therapy well be a habit forming 
in their life. About comorbidities more than half of 
patients had GERD and anxiety with significant asso-
ciation, on the other hand less than one third had food 
allergy and obesity.
Conclusion: Difficult asthma is common in middle 
age. Many factors should be considered in diagnos-
ing difficult asthma such as indoor and outdoor ex-
posure, non-adherence and incorrect use of inhaler 
therapy. Most common comorbidities were allergic 
rhinitis followed by GERD, anxiety and obesity.  
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Introduction:
Asthma is a heterogeneous disease, usually char-

acterized by chronic airway inflammation. It is de-
fined by the history of respiratory symptoms such 
as wheeze, shortness of breath, chest tightness and 
cough that vary over time and in intensity, together 
with variable expiratory airflow limitation.(1)

The annual mortality rate per 100,000 people from 
asthma in Yemen has decreased by 50.0% since 1990, 
an average of 2.2% a year to 2010.and smoking and 
occupational allergen factors  response to 17.5% of 
the total deaths caused by asthma in Yemen during 
2013.(2)

Asthma And Allergy Research Group Of The Na-
tional Heart And Lung Institute (London) : define 
difficult asthma as symptomatic asthma despite high 
dose inhaled corticosteroid therapy (>1000ug/day 
of beclomethasone dipropionate or equivalent) and 
long acting B2-agonist or theophylline treatment or 
patients treated with long- term (>3months)oral corti-
costeroids for asthma. (3)

Difficult asthma definition developed started in 
1999 when a European Respiratory Society (ERS) 
Task Force defined difficult asthma as “asthma re-
maining uncontrolled despite of the high dose inhaled 
glucocorticosteroids with or without systemic gluco-
corticosteroids” (4).   

  A year later 2000, the American Thoracic Society 
(ATS) definition of severe refractory asthma was very 
similar, and included six criteria that specified asthma 
control (5). 

In 2010, the World Health Organization (WHO) 
added responsiveness of treatment to definition of dif-
ficult asthma for asthma control. WHO distinguished 
three subtypes of severe asthma: severe untreated 
asthma, difficult to control severe asthma, and severe 
refractory asthma(6). In 2011, the Innovative Med-
icines Initiative introduced the term “problematic” 
asthma to cover all patients with “poorly controlled” 
asthma; factors that can make asthma difficult to con-
trol. These include non-adherence to treatment, inad-
equate inhalation technique, continuous exposure to 
environmental triggers and comorbidities (7). Difficult 
asthma has been diagnosed by the American Thoracic 
Society (ATS) guidelines as: when one or both major 
criteria and two minor criteria, is described as fol-
lows. 

The major criteria: is one when patients achieve 
control on level of mild-moderate persistent asthma, 

these are: 
1.	 Treatment with continuous or near continuous 

(>50% of year) oral corticosteroids 
2.	 Requirement for treatment with high-dose in-

haled corticosteroids. 

The minor criteria these are: 
1.	 Requirement for daily treatment with a controller 

medication in addition to inhaled corticosteroids, 
long-acting β-agonist, theophylline or leukot-
riene antagonist.

2.	 In Asthma symptoms requiring short- acting 
β-agonist use on a daily or near daily basis. 

3.	 Persistent airway obstruction (FEV1, 80% pre-
dicted; diurnal peak expiratory flow (PEF) vari-
ability. 20%).

4.	 One or more urgent care visits for asthma per 
year.

5.	 Three or more oral steroid “bursts” per year. 
6.	 Prompt deterioration with <25% reduction in 

oral or inhaled corticosteroid dose.
7.	  Near fatal asthma event in the past. (5)

A study conducted in  Egypt  found that 43% of cas-
es of difficult asthma were due to concomitant con-
ditions, Gastroesophageal Reflux Disease (GERD) 
was the most common of them (41%) followed by 
non-compliance(28%), allergic rhinitis(24%) and na-
sal polyposis(7%)(8).Sontag and coworkers recorded 
a figure of (45%) of GERD association of difficult 
asthma(9) and some other authors reported (80%) as-
sociation between asthma and GERD using 24-h pH 
monitoring studies(10)(11). On the other hand, Garcia et 
al referred to non-compliance among asthmatic pop-
ulation up to be (55%) (12). Bousquet and coworkers 
described (20-70%) association between allergic rhi-
nitis and asthma (13). In UK a study has suggested that 
after detailed systematic evaluation, about 50% of pa-
tients have a concomitant disease make their asthma 
difficult to control (14).

Overall, epidemiologic studies suggest that health-
care access and use, smoking status, poor adherence 
to doctor’s advice, critical errors in inhaler use, oral 
corticosteroid use, and lack of regular specialist care 
are significant factors associated with poor asthma 
control (7).

To our knowledge there are no published studies 
in Hadhramout about factors associated with difficult 
asthma. Our study was conducted to analyze different 
factors that was mention in Global Initiative for Asth-
ma (GINA) and could lead to difficult asthma.
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Methods:
 The present study was an analytical cross-section-

al study. The study targeted all bronchial asthma pa-
tients attending out patients chest clinics in Mukalla 
city in the period from 1st December 2016 to 28th of 
February 2017.  

This study includes bronchial asthma patients at-
tending outpatient chest clinics who met the follow-
ing criteria: 
•	 At age 12 years and above. 
•	 Duration of bronchial asthma at least 6 months. 

A total of three private outpatient chest clinics were 
included in our study. All patients with bronchial 
asthma who met the inclusion criteria during the pe-
riod 1st December 2016 to 28th of February 2017 were 
taken for the study, these patients were selected using 
convenient sampling. The data was collected by the 
researcher using a questionnaire on face to face in an 
interview which include 

frequency of difficult asthma according to the 
American Thoracic Society guidelines were one or 
both major criteria and two minor criteria. The data 
was collected also include socio-demographic char-
acteristics, adherent and barrier to therapy, inhaler 
technique use, comorbidity and exposure to allergen 
which include: 
1.	 Smoking exposure (current smoking and passive 

smoking).
2.	 Environmental exposure (indoor, outdoor and 

both).
3.	 Drugs induced asthma (aspirin, NSAIDS and 

beta blocker).
4.	 Work exposure (work exacerbation asthma in-

clude painter, builder, hair dresser, worker at 
floor factory…etc.

5.	 Exposure to atopic condition this include: aller-
gic rhinitis, allergic conjunctivitis and allergic 
dermatitis.

Weight and height of patients were taken in to con-
sideration after the face to face interview patients.

 The information obtained from the questionnaires 
were coded, checked and processed with the (SPSS) 
version 20. Descriptive statistics were calculated and 
association between variables was assessed using 
Pearson’s Chi square test with p-value <0.05 as the 
significance level.

Methods:
Two hundred and ten patients with bronchial asth-

ma were enrolled in the study. They were divided in 
two groups: difficult asthma (76 patients) and vari-
able degree of response (134patients). The associated 
factors were investigated on difficult asthma patients 
only -age ranged from 12 to 80 year old- with the 
mean age of M±SD (36±17.8). More than one third of 
patients had difficult asthma (36.2%), while (63.8%) 
had asthma with variable degree of response.

Regarding age (27.7%) of the difficult asthma pa-
tients were in the range of 49-60 y as shown in figure 
(1), with female predominance (57.9%) figure 2.

Table 1 shows that half of patients with difficult 
asthma (50%) had indoor and outdoor exposure, one 
third (39.5%) of difficult asthma patients have indoor 
exposure, and the remaining (10.5%) have outdoor 
exposure, there is no significant association (0.4). and 
20 patients (26.3%) have had previous smoke expo-
sure, while drug induced asthma is not common diffi-
cult asthma patients (5.3%).

  More than half (56.6%) of difficult asthma pa-
tients were influenced with their work exacerbation 
asthma, with no significant association.

Regarding to atopic condition 26.3% of difficult 
asthma patients have allergic dermatitis with signif-
icant association p-value (0.03) and (43.4%) of diffi-
cult asthma have allergic conjunctivitis without sig-
nificant association, while more than half of difficult 
asthma have allergic rhinitis (56.6%).

  Table 2: show that (36.8%) of difficult asthma are 
not adherent to therapy and (27.7%) of difficult asth-
ma patients do not use the device properly, while the 
most frequent comorbidity factors of difficult asth-
ma patients are allergic rhinitis (56.6%) followed by   
GERD, anxiety with same percentage (55.3%) with 
significant association p-value (0.01). This is fol-
lowed by obesity (22.4%) and food allergy (18.4%) 
without significant association.
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Fig. 1: Distribution of difficult asthma patients according to 
age.
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Fig. 2: Distribution of difficult asthma patients according to 
sex.

Table 1: Relation between difficult asthma patients and Exposure to allergen factors:

Table 2: relation between difficult asthma patients, drug use and comorbidities factors
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Discussion:
The global prevalence of asthma is estimated to be 

300 million and is expected to grow by >100 million 
by 2025(15). Patients with difficult-to-treat asthma 
comprise a small proportion (5%-10%) of all patients 
with asthma, yet they are responsible for a dispropor-
tionate degree of asthma morbidity and costs. (16)

The findings of current study estimated that the per-
centage of difficult asthma was more than one third 
(36.2%) of respondents, which was in consistent 
with the percentage of 34% reported in a Brazilian 
study (17). Female predominance was noticed in diffi-
cult asthma patient which was consistent with studies 
conducted in many studies (8,18-21)

The socio-demographic factors (27.6%) of diffi-
cult asthma patients were age group (49 - 60 y). This 
was inconsistent  compared with  studies conducted 
in  Saudi Arabia were the  result reported was at age 
group( 25-36 yrs. ) ( 36.5%)(18),on the other hand the  
gender reported in the current  study was  (57.9%) 
were females .this was nearly similar to studies in 
Saudi Arabia and Netherlands female predominance ( 
62.2%)(18), 60% (22) respectively . In this study findings 
mean age of asthmatic patients was M±SD (36±17.8), 
this is which lower than study in US revealed that 
(44.4 year) was mean age.

In this study work related factors leading to dif-
ficult asthma represent (56.6%), in contrast with a 
study in UK showed (36%) (14) of difficult asthma pa-
tients had work exacerbation factors, this result may 
be explained by the preventive measures usually used 
in the work field in developed countries. In the oth-
er hand, most people in our study had low education 
level and most of them work as farmers, builders, 
painters and hair dressers. 

 Rhinitis is very common in asthma, and associat-
ed with worsening of asthma control, and increased 
emergency room visits(23). In the present study, more 
than half  (56.6%) of difficult asthma cases had aller-
gic rhinitis, which is similar to  study in Saudi Ara-
bia (54.1%)(18) and china (57.5%)(24), and  higher than 
study in Egypt at Assiut (24%)(8) and Netherlands 
(26.5%)(22), this could be due to weather and environ-
mental factors. This study showed a significant asso-
ciation between difficult asthma and allergic rhinitis.    

In the current study indoor and outdoor exposure 
is another common factor in difficult asthma (50%). 
This result was lower  than study in London which 
reported (92.7%) of difficult asthma patients had in-
door and outdoor allergen exposure(14) . The result of 
current study  was higher than study in Belfast where 
(30.5%) of difficult asthma patients were related to 

indoor and outdoor exposure(14) .Smoking contributes 
to the development of difficult asthma; asthmatic 
smokers are more symptomatic and have more se-
vere and frequent exacerbations and emergency care 
need; have a reduced response to corticosteroids; and 
a more rapid decline in pulmonary functions(25).the 
effect of smoking exposure in the study was (26.3%) 
which almost consistent with study in UK(32%)(14). In 
this study found that more than one third (36.8%) of 
difficult asthma patients were  non adherent to medi-
cation which is  near to that reported in Egypt ( 28%)
(8)  and London (32%)(14). The result of current study  
could be  due to an improper use of medication, which 
may affect improvement in their condition  hence the 
patients  stops using the  treatment but different from  
studies  in UAE (59%)(26) and China (77.3%)(24).

In this study (14.5%) of difficult asthma patients 
had financial reasons stand against getting their prop-
er medications, this was similar to England study 
showed that (13%) (7) and  lower than study reported 
in Egypt which showed that (76.8%)(27). In this study 
(27.6%) of difficult asthma patients had a belief that 
once they start using inhalers, it would be a habit in 
their life. This  result   was lower than study in UAE 
(59%)of patients(26) and Saudi Arabia (37%)(28). This 
result might be due to lack of knowledge about im-
portance of inhaler use in treatment of asthma. Our 
finding in this study revealed (27.7%) of difficult 
asthma patients were incorrectly use their inhalers, 
although during the data collection, we observe the 
clinicians describing the technique of inhalers use to 
patients. These results were nearly similar to those 
obtained in Netherlands (20.3%)(29) , in contrast with 
Brazilian study reported a percentage of (55.8%).(30) 

 Gastroesophageal reflux disease had been identi-
fied as an important factor contributing to the severity 
of asthma. And  generally high prevalence of GERD 
were reported in patients with difficult asthma(8-11,31,32) 
,this study  revealed that more than half of diffi-
cult asthma patients had GERD (55.3%) which was 
similar to Malaysian study (56.7%)(31) and Tunisian 
(57.9%)(32), but less similar  than  Egyptian (41%)(8) 

and  Netherlands ( 26% )(22). This may be related to 
the preference of spicy food in countries with higher 
percentage. The current study revealed a significant 
association between GERD and difficult asthma sim-
ilarly to Tunisian and Malaysian.

Anxiety was found to be an important factor in dif-
ficult asthma. Current study showed that (55.3%) of 
difficult asthma patients had anxiety ,which was sim-
ilar to study in Poland (52.4%)(33) of difficult asthma 
had anxiety. A significant association was detected 
in our study in contrast to the Poland study which 
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showed no significance.
This  study found that (22.4%) of difficult asthma 

patients were obese, which less than study in Amer-
ica (33%)(34), UK(48.3%)(14) and New England 
(29.9%)(7) of difficult asthma patients had obesity. 
Food allergy was found in (18.4%) of difficult asthma 
patients in our study, which was higher than study in 
Netherlands reported a result of (9.4%)(29). No sig-
nificant association between food allergy and difficult 
asthma was detected in the study, while in Nether-
lands one was significant association. Obstructive 
sleep apnea was uncommon  cause of difficult asthma 
in this study (2.6%), this result  was lower than that 
obtained from a study in Tunis (26%)(32). No signifi-
cant association was detected in the study similarly to 
the Tunisian study.

Conclusion:
The frequency of difficult asthma in Mukalla was 

high. The most common factors associated with diffi-
cult asthma were allergic rhinitis, occupation related 
factors, GERD, anxiety, indoor and outdoor expo-
sure, and non-adherence.
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