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ABSTRACT 

Introduction: Data on asthma remain scarce in our local setting. This study looked at asthma related 

admissions to RIPAS Hospital, in particular the aetiologies and the differences between short and long-

stayers. Material and Methods: Patients admitted over a six months period (January to June 2008) 

were identified through the ward registries and the case notes were retrospectively reviewed. 2.9% 

(80/2,762) admissions to the medical wards were registered as asthma related admissions. Of the 80 

cases identified, 72 notes were available for review. Results:  The mean age was 39.5 ± 17.4 years 

old and males accounted for 34.7%. 19.4% were current/ex-smokers, 50% had other co-morbid con-

ditions, 80.6% had previous accident and emergency attendances, 54.2% had previous hospital ad-

missions and 6.9% had previous intensive care admissions. The median and mean duration of hospital 

stay were four days (range, 1 to 15) and 4.9 ± 2.7 days respectively. The aetiologies for admissions 

consisted of infective (58.3%), non-infective exacerbations (18.1%) or both (23.6%) with hospital 

stays of 4.5 ± 2.4, 4.1 ± 2.7 and 6.6 ± 3.2 days respectively. Long-stayers (more than four days) 

were associated with older age, more co-morbid conditions, previous hospital admissions and dual ae-

tiologies for exacerbations. Intensive care unit admission was required in 6.9%. There was no death 

recorded. Conclusions: Asthma related admissions only accounted for a small proportion of medical 

admissions with predominantly infective aetiology. Older age, dual aetiologies, more co-morbidities 

and previous hospital admissions were associated with longer hospital stay.   
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INTRODUCTION 

Asthma is a chronic lung condition that is 

characterised  by  episodic  attacks  of inflam-

mation and small airways narrowing in re-

sponse to  trigger  exposures. It is a common 

disorder and has prevalence of approximately 

seven to ten percent in the adult population.1 

A report from the United States showed that 

the incidence of asthma morbidity and mor-

tality maybe plateauing and even decreasing  

after a long period of steady increase since 

1995.2 However, asthma remains as a major 

public health issue with approximately 12.8 

million  and  24.5 million lost school and work  
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days among children and adults respectively. 

In Europe, the incidence rate of asthma 

ranged from 1.5 to 2.2 per 1,000 person per 

year, with a higher incidence range among 

females.3 In our local situation, asthma is 

also a common cause of admissions and to 

date, there is no published data available. 

This study aimed to determine frequency of 

asthma related admissions to RIPAS Hospital 

during a six-month period, in particular look-

ing at the aetiologies for asthma related ad-

missions. We also assessed the factors asso-

ciated with prolonged hospital stay.  

sons as infective, non-infective or dual aetio-

logies related.  

 

 Infective causes were defined as 

those with history of fever, cough with puru-

lent sputum, elevated inflammatory markers 

i.e. elevated white cell counts with neutro-

philia, elevated C-reactive protein (CRP), with 

or without positive sputum cultures. Non-

infective causes were defined as those with 

or without history of fever, absence of puru-

lent sputum, positive history of poor asthma 

control including poor treatment compliance, 

trigger exposure and in the absence of ele-

vated inflammatory markers or positive cul-

ture. Dual aetiologies were considered as 

the presence of both infective and non-

infective criteria. 

 

Detailed case notes reviews were car-

ried out and data collected included; patients’ 

demographics (age, gender, race, marital 

status and whether they have dependences 

and occupational status), smoking, co-morbid 

condition, follow-up and treatment history 

(including adherence to treatment), history of 

previous Accident and Emergency Department 

(AED) visits and previous hospital including 

intensive care units (ICU) admissions. Aetiolo-

gies of asthma exacerbation, length of stay, 

assessment of inhaler technique and hospital 

outcome were also collected. We grouped the 

different variables into two groups.  

 

Statistical analysis:  The  data  were coded 

and entered in the SPSS program (SPSS, Ver-

sion 10.0, Chicago, Il, USA) for analysis. For 

conditions such as the underlying co-morbid 

conditions, smoking status, previous admis-

sions, follow up status and employment status 

were  categorised  into  present  (yes)  or  not  
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MATERIALS AND METHODS 

Patients registered with asthma related ad-

missions over a six-month period (January to 

June 2008) were identified from the wards 

registries (wards 4, 19, 20, 21, 22 and the 

intensive care units). Asthma related admis-

sion was defined as any admission of patients 

with predominant respiratory symptoms ei-

ther known to have asthma or diagnosed with 

asthma during admissions. Exacerbations of 

asthma symptoms after being admitted for 

non-respiratory related admissions were ex-

cluded.  

 

 Over this period, 81 asthma related 

admissions were identified. Of these, only 72 

notes were available for review. Nine case 

notes were not available; two had missing 

entries, one was a case of exacerbation of  

chronic obstructive pulmonary disorders 

(COPD) that was misclassified and the re-

mainder’s case notes were not retrievable. 

Therefore, the total number of asthma related 

admission was 80.  

  

For  the  study,  we  classified  admis- 



present (no). The Mann-Whitney test was 

used to compare the continuous variables 

whereas the Fisher exact test or chi-square 

test  was  used for the categorical variables. 

Continuous variables were presented as mean 

and standard deviation and categorical vari-

ables presented as frequency and percent-

ages. Significance was taken when p< 0.05.  

RESULTS 

During the six-month period, there were alto-

gether 2,762 medical admissions and 2.9% 

were asthma related admissions (Table 1). 

The mean age of patients was 39.5 ± 17.4 

years old. The rest of the demographic data 

is shown in Table 2.  

 

 Only 47.8 % (n=11) of those with 

regular follow-ups were regular with their 

treatment. Inhaler techniques were assessed 

in 66.7% (n=48) and technique was judged 

as good only in 8.3% (n=4). Only 30.4% 

(n=7) had their inhaler techniques checked 

during their follow-up. Even those patients 

being followed-up in Division of Respiratory 

Medicine (DORM), only 58.3% (n=7) had 

their inhaler technique checked during the 

follow-up.  

The median and mean lengths of hospital  

admission  were  four  days (range 1  to 15) 

and 4.9 ± 2.7 days. The most common cause 

of hospital admissions was infective followed 

by dual aetiologies (Fig. 1). The lengths of 

stays were 4.5 ± 2.4 days for infective, 4.1 ± 

2.7 days for non-infective and 6.6 ± 3.3 days 

for dual aetiologies. This was significantly 

longer for dual aetiologies (p<0.05) compared 

to the others.  

 

 During the admission, 6.9% (n=5) 

were admitted into the ICU because of severe 

exacerbation requiring close monitoring or 

further support such as intubation and me-

chanical ventilation. The details of these pa-

tients are shown in Table 3.  

 

Between the long (>4 days) and short 

stayers (≤4 days), long-stayers were older, 

have more co-morbid conditions, previous 

hospital admissions and have dual aetiologies 

(Table 4). There was no death associated with 

asthma related admissions. 

AWANG ASLI et al. Brunei Int Med J. 2010; 6 (1): 29 

Table 1: Spectrum of medical admissions (n = 2,762). 

           
     
    System affected      n (%) 

      Respiratory 

 Asthma related      80 (2.9) 

 Chronic obstructive pulmonary disease                                  80 (2.9)  

 Pneumonia/Chest infections                           124 (4.5)  

 Others                                                       136 (4.9) 

      Neurology                                                              116 (4.2) 

      Cardiology                                                             403 (14.6) 

      Endocrine/Diabetes mellitus                                       298 (10.8) 

      Gastroenterology/Hepatology                               293 (10.6) 

      Rheumatology                                                        55 (2.0) 

      Oncology/Hematology                                             177 (6.4) 

      Others                                                                  1000 (36.2)  
           

DISCUSSION 

Overall, asthma related admissions only ac-

counted for a small fraction of  the  registered  



medical admissions over the six months pe-

riod. This is not unexpected considering that  

most asthma exacerbations are usually man-

aged in the out-patient or AED settings with-

out requiring admissions. The majority of our 

patients were Malays and the majority were 

non-smokers. There were also more females 

who were much older than their male coun-

terpart. Others studies have reported similar 

findings.4-7 The higher admission rates in 

women may be related to subjective percep-

tion of dyspnoea.8 Women with moderate ex-

acerbations were more likely to report 

“severe” asthma symptoms and more activi-

ties limitations than men.  

 

 Most of our patients (80.6%) had pre 

vious AED attendances and 54.2% had previ-

ous admission, 6.9% of which were previous 

ICU admission. Among our patients, only 

76.4% of  had  follow-up  prior  to admissions 

and  less  than  half  were  regular  with  their 

appointments. Of those who were regularly 

followed up, only 47.8% were regular with 

their treatment.  

  

 It is of concern that a large proportion 

of patients did not have their inhaler tech-

niques checked either in clinics or even during 

admissions. Surprisingly, only 30.4% had 

their inhaler techniques checked during their 

follow-up. Interestingly even among those 

who had their follow-up in the specialist respi-

ratory clinic, only 58.3% had their inhaler 

techniques assessed. Of even more concern, 

not all patients had their inhaler techniques 

checked after admissions. However, it is pos-

sible that the inhaler techniques had been 

checked but not recorded down in the case 

notes. In a majority of those who had their 

techniques checked were registered as poor. 

This might be one of the reasons for their ad-

missions. The lack of inhaler technique asses- 

58%
18%

24%

Infective Non-infective Dual aetiologies

Fig. 1: Reasons for hospital admissions. 

Table 2: Demography of patients (n = 72). 

            
     
      Parameters        n (%) 

      Ethnicity (Malay/Others)                 70 (97.2) /2 (2.8) 

      Genders (Male/Female)     25 (34.7): 47 (65.3) 

      Marital status 

 Married       45 (62.5) 

 Others (Single/Divorced/Unknown)    27 (37.5) 

      Smoking status (Yes: No)     18 (25): 51 (70.3) 

      Employment status (Yes: No)     35 (48.6): 37 (51.4) 

      Follow up prior to admission (Yes)    55 (76.4) 

 DORM       21 (38.2) 

 Out-patients clinic     30 (54.5) 

 Others       4 (7.3) 

      Regular with follow up (Yes)     23 (41.8) 

      Previous admissions 

 Accident and Emergency (Yes)    58 (80.6) 

 Hospital admissions (Yes)     39 (54.2) 

 Intensive care admissions (Yes)    5 (6.9) 
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sment while admitted may reflect deficiency 

in the health care services. Therefore, it is 

important to reinforce and teach proper tech-

niques for all patients both in the out-patient 

and in-patient settings. Measures should be 

taken to put in place mechanism to ensure 

that inhaler techniques are checked prior to 

discharge regardless of which team is looking 

after the patient.  

 

Five   (6.9%)   of   our  patients  were 

admitted to the ICU, reflecting severe exacer-

bations. They were generally older and all had 

infective exacerbations and more importantly, 

majorities were irregular with their treatment 

and follow-up. However, the number of pa-

tients admitted to ICU in our study was small 

and therefore conclusions drawn need to be 

interpreted with caution. Other studies have 

identified other features to predict ICU admis-

sions and these include female gender, rural 

residence, absence of a formal income, non-

compliance with medication and in the previ-

ous year with more than one previous hospi-

tal admission more than one AED visit, con-

sultation with an asthma specialist, previous 

severe asthmatic asthma exacerbation and 

previous ICU admission.9-11
  

  

 Longer hospital stays were signifi-

cantly associated older age, higher number of 

co-morbid conditions, more previous hospital 

admissions and dual aetiologies for the 

asthma exacerbations. Interestingly, smoking 

status, previous AED attendances and ICU 

admissions were not significant. We were not 

able to assess the impact inhaler techniques 

due to missing data. Almost all of our patients 

had poor techniques. Therefore, it may be an 

important factor. Longer admissions are likely 

to be associated with more severe exacerba-

tions and other issues. AED attendances re-

flect poor control but do not necessarily re-

flect severity of exacerbations. The small 

number of patients who previously had ICU 

admission might have contributed to the non-

significant findings. Importantly, most of our 

patients were discharged uneventfully and 

there was no death recorded. 

 

In conclusion, asthma-related admis-

sions  only  accounted  for  2.9%  of the total  

medical admissions and infective causes ac-

counted for most of the admissions. Certain 

factors were predictive of longer hospital stay. 

Further studies with larger sample size are 

required to confirm the findings of our study. 

 

 

Table 3: Features of the patients who were admitted to the ICU (n = 5). 

          
     
     Median age (range)    55 years (37-77) 

     Aetiologies for admissions 

 Infective/Non-infective/Dual  2 (40)/ 0 (0) /3 (60) 

     Follow up (Regular / Irregular)    2 (40) / 3 (60) 

     Treatment (Regular / Irregular)   1 (20) / 4 (80) 

     Co morbid conditions (Yes)   2 (40) 

          

Presented in brackets are % 
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Table 4: Comparison between short-stayers and long-stayers. 

            

 Parameters   Short stay (≤ 4 days)       Long stay (>4 days)  p value 
            

 
 Age (mean in years)       35.5 ± 14.9   44.1 ± 19.1  0.035 

 
 Gender 

Male        10 (40)   15 (60)   0.113  
 Female        28 (59.6)   19 (40.4) 

 
 Co-morbid conditions 

 Yes        15 (41.7)   21 (58.3)  0.059 
 No        23 (63.9)   13 (36.1) 

 
 No of co-morbid conditions     0.9 ± 1.4   1.6 ± 1.6  0.042 

 
 Smoking status 

 Yes        6 (42.9)   8 (57.1)   0.407 
 No        32 (55.2)   26 (44.8) 

 
 Previous attendances/admissions 

         Accident and Emergency Department 

 Yes        30 (51.7)   28 (48.3)  0.715 
 No        8 (57.1)   6 (42.9) 

 
         Hospital admission 

 Yes        14 (35.9)   25 (64.1)  0.002 
 No        24 (72.7)   9 (27.3)   

 
         ICU admission 

 Yes        1 (20)   4 (80)   0.128 
 No        37 (55.2)   30 (44.8) 

 
 Aetiology for admissions 

 Single        35 (63.6)   20 (36.4)  0.001 
 Dual        3 (17.6)   14 (82.4) 

            
 
Figures presented in parenthesis are percentage  
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