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ABSTRACT
Objective: To determine patients characteristics and admission outcomes of COPD readmissions at a teaching hospital in 

Kuala Lumpur.
Study design: Retrospective review of medical database at Hospital Canselor Tuanku Mukhriz (HCTM).
Subjects and Methods: Casemix database of COPD admissions for 2016 and 2017 was extracted. 321 readmissions involving 

270 patients were analysed for the characteristics of patients, the severity of admissions, comorbidities and the average length of 
stay (ALOS).

Results: The mean age for COPD patients was 70.89 (± 9.46) years old with 79.6% male patients.Referring to the index 
admission, 89 COPD patients had undergone readmission within the period. There were significant associations between the 
severity of COPD admissions and ALOS and a number of comorbidities (both p < 0.05). 

Conclusion: Patients with higher COPD admission severity had more readmissions, more comorbidities and a longer ALOS 
which would translate to a larger cost during the episode of care.
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INTRODUCTION

The estimated death caused by chronic obstructive pulmonary dis-
ease (COPD) in 2015 was 3.17 million (5% of all death globally), with 
more than 90% happened in low and middle-income countries1). COPD 
is currently the 4th leading cause of death in the world and projected to 
be the 3rd leading cause of death by 20202). As a major cause of chronic 
morbidity and mortality, many people suffer from this disease for years 
and die prematurely. The burden of COPD is projected to increase con-
tinuously in the coming years due to continued exposure to COPD risk 
factors and the ageing population3). 

COPD is characterized by persistent respiratory symptoms and air-

flow limitation due to airway and alveolar abnormalities that are usually 
caused by significant exposure to noxious particles or gases4). Patients 
usually have symptoms of chronic bronchitis and emphysema but some 
may also have asthmatic symptoms or a combination of them. As a 
result, the patient might have airflow obstruction that is not fully revers-
ible5). Chronic bronchitis is the clinical presentation of chronic produc-
tive cough for 3 months during each of 2 consecutive years while 
emphysema is pathologically an abnormal, permanent enlargement of 
the air space distal to the terminal bronchioles along with the destruc-
tion of their walls and without obvious fibrous. 

According to Global Initiative for Chronic Obstructive Lung 
Disease (GOLD), the diagnosis of COPD should be considered in any 
patient who develop symptoms of dyspnoea, chronic cough or sputum 
production or recurrent lower respiratory infection with or without a 
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history of exposure to risk factors6). Dyspnoea is defined as shortness of 
breath that is progressive over time, characteristically with exercise and 
is persistent. Chronic cough can be intermittent and non-productive but 
it may cause recurrent wheezing and sputum production. A detailed 
medical history of a patient who is known or suspected to have COPD is 
essential for diagnosis. The risk factors can be divided into host factors 
such as genetics and congenital abnormalities and external factors such 
as exposure to tobacco smoke, cooking and heating fumes, and occupa-
tional dust, vapours, fumes, gases and chemicals.

COPD is a preventable and treatable respiratory disorder character-
ised by progressive, partially reversible airflow obstruction and lung 
hyperinflation with significant extra-pulmonary manifestations and 
comorbid conditions, all of which may contribute to the severity of the 
disease in individual patients7). Among the comorbidities associated with 
COPD are ischaemic heart disease, osteopenia, osteoporosis, cachexia, 
malnutrition, sleep disorders, cataracts, glaucoma and lung cancer. This 
couldlater be causinganxiety and depression with the progression of dis-
ease severity2).

Identification of risk factors for COPD is important for prevention 
of getting COPD and hospital admissions. COPD risk factors are tobac-
co smoke, age, occupational exposures, indoor and outdoor air pollution 
and irritants. Risk of developing COPD has been shown to be inversely 
related to socioeconomic status. This may be due to exposures to both 
indoor and outdoor air pollutants, crowding, poor nutrition, or other fac-
tors that are associated with low socioeconomic status8). 

In Malaysia, the prevalence of COPD is moderate to severe, with 
approximately 448,000 cases in the country and is increasing in num-
bers9). Acute exacerbation of COPD (AECOPD) is the leading cause of 
hospitalisations among COPD patients. Patients with frequent AECOPD 
have a poor quality of life and decreased lung function. At the time of 
writing, there was no data showing the impact and factors related to 
AECOPD on hospital readmission in Malaysia.There is also a lack of 
data evaluatingdisease complications and prognosis among patients 
after exacerbation discharge.

As a tertiary centre and university hospital, University Kebangsaan 
Malaysia Medical Centre (UKMMC) or also known as Hospital 
Canselor Tuanku Muhriz (HCTM) serves as a referral centre for a few 
states in Malaysia. As such, the quality of care is of paramount impor-
tance. In line with quality assurance, outcome indicatorssuch as the 
readmission rate should be monitored as it could be reflective of the 
quality of care provided by the hospital10). The hospital admissions data 
can be retrieved through the Casemix system which has been adopted in 
HCTM since 2002. Casemix is a patient classification system that 

grouping patients together according to diagnosis based on the ICD-10 
2016 codes. It incorporated data from clinical coding that include 
patient identification number, age, sex, primary diagnosis, procedures, 
length of stay, severity, comorbidities and cost11). 

Identifying the relationship between risk factors and inpatient out-
comes with readmission based on Casemix database would provide 
information to determine suitable intervention strategies to improve 
quality of care. Therefore, the general objective of this study is to deter-
mine factors contributing to COPD readmissions in HCTM. This was 
done by identifying cases of COPD readmissions and the characteristics 
of the admittedpatients. The discussion was based on the relationship 
between patients' characteristics and outcome of admissions comparing 
between readmission and non-readmission patients. 

MATERIALS  AND  METHODS

A cross-sectional method was used in this study. Sample for the 
year 2016 and 2017 (24 months) were obtained from International 
Clinical Coding and Casemix Centre (ITCC), HCTM. 829 admissions 
data were initially retrieved from Casemix system with diagnosis based 
on the ICD-10 2016 code by WHO10). The codes included in this study 
are J44.1 for COPD with acute exacerbation (unspecified) and J44.9 for 
COPD (unspecified). Patients aged below 40 with a secondary diagnosis 
of COPD were excluded fromstudy. Universal sampling was done 
where all patients that follow the criteria were selected for this study 
hence the final sample size analysed was 321 readmissions with 270 
total number of patients.

A few assumptions were made during the analysis of the Casemix 
data due to the limited patient information obtained. As the study only 
focused on the Casemix data at HTCM, the patient readmission was 
only observed at HTCM and an assumption was made that the subject 
did not have any readmission at any other healthcare centre. This limita-
tion was unavoidable as the study did not involve any face-to-face inter-
view with the patients. As the sole source of information was based on 
the Casemix data, patients were assumed to have similar characteristic 
of their comorbidity, similar treatment and medication as well as a simi-
lar standard of follow-up.

The data were analysed using IBM SPSS Version 22.0 (NY, USA). 
The analysis process was done separately on the two sets of data 
obtained, per patients and per admissions. The analysis was done 
descriptively and statistically using parametric or non-parametric analy-
sis where applicable.

RESULTS  AND  DISCUSSION

Characteristics of included studies
A total of 270 patients were recruited from the database. 89 patients 

Table 1. Socio-Demographic of COPD Patients at HCTM
Characteristics N n (%)

Sex
  Male 215 79.6
  Female 55 20.4
Age
Mean, ± s.d. 70.89, (9.46)

ICD 10 classification

  J44.1 239 88.5
  J44.9 31 11.5

Average length of stay (ALOS)

Mean, ± s.d.                                     6.19, 5.55

Severity

  1 104 38.5
  2 24 8.9
  3 142 52.6

Discharge status

  Home 268 99.3
  Against medical advice 1 0.4
  Died 1 0.4

Readmission

   Yes 89 33
   No 181 67

Table 2. Summary of COPD Readmissionsat HCTM
Variables N n (%)

Sex
Male 286 89.1
Female 35 10.9

Discharge status

 Home 317 98.8
 Against medical advice 2 0.6
 Died 2 0.6

Severity Index

1 157 48.9
2 38 11.8
3 126 39.3

Average length of stay (ALOS)

Mean, ± s.d.                      5.94, (3.54) (Min 1 day, Max 29 days)

Number of Comorbid                        3.95, (2.13)
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were readmitted to HTCM while 181 patients were not readmitted. 
There were 321 readmissions recorded for all readmitted patients.

Table 1 showed that the majority of the COPD patient at HCTM 
were males with a mean age of 70. The ALOS of COPD patients was 6 
days, with a majority of patients having a severity index of 1 or 3. A 
previous study had reported ages of 40-65 years old and male gender as 
risk factors for COPD hospital readmission11). The mean age and propor-
tion of gender were similar to other studies(68.48 ± 8.8 years old), 
which focused on Clinical Pathway in COPD at HCTM12). Although 
many of the factors determined to increase readmission rates are not 
modifiable (such as age), other factors such as comorbidities are modifi-
able. Thus treatment should be modified and integrated with comorbidi-
ties and proper follow-up to optimize patient outcomes. For example, 
specialized multidisciplinary programs can be implemented targeting 
the male patients with optimizing multiple medical comorbidities in the 
first admission, and scheduling follow-up appointments after discharge. 
By identifying the group at risk of readmission, more appropriate clini-
cal decisions regarding treatment and management can be done. It will 
enable better coordination between health care professionals to ensure 
high-risk patients receive necessary care to prevent readmission.

Table 2 showed that a majority of the readmissions patients were 
male with a mean age of 71 years old. The ALOS was about 6 days with 
a minimum of 1 day and a maximum of 29 days. The patients had on 
average 4 comorbidities with a majority of the patients having a severity 
index of 1 or 3. Shah et. al.13) conducted a retrospective study involving 
947,084 Medicare COPD patients and reported a 30-day all-cause read-
mission rate of 20.2%, with the authors reporting that patients age and 
African Americans had significantly higher odds of readmission. Those 
who were readmitted had a longer index admission length of stays of 5 
days and were also more likely to require intensive care14).

Sharif et. al.15) reported that comorbidities of chronic heart failure 
(OR 1.2, P = 0.021), anxiety (OR 1.5, P = 0.003), depression (OR 1.3, P 
= 0.016), and osteoporosis (OR 1.3, P = 0.008) were independently 
associated with 30-day readmission; patients who received a physician 
follow-up within 30 days of discharge were significantly less likely to 
be readmitted (OR 0.7; P < 0.001). A study that involved 3,612 COPD 
admissions reported that comorbidities and prior hospitalisations were 
the strongest predictors of early COPD-related rehospitalisation (< 30 
days), while respiratory-related therapies including the use of steroids 
(OR 1.62, P = 0.007) and nebulizers (OR 1.65, P = 0.007) during the 
index admission were the strongest predictor of late COPD-related 
re-hospitalizations (> 30 days), but not early rehospitalisation16).

Table 3 shows that there was a significant difference between ALOS 
and the severity index of COPD readmission data from Casemix. On 
average, patients with severity index of 3 stayed longer. Patient-level 
factors have been identified as a determinant of COPD readmission risk. 
These included a history of previous hospital admission, poor perfor-
mance status of the patient, COPD disease severity, number of comor-
bidities, lower reported health status and quality of life score as well as 
dyspnoea on admission17). According to a study by Harries, patients 
whose first COPD admission had ALOS of 3  days had a lower risk of 
COPD readmission within 30 days as compared to patients whose first 
COPD admission lasted for 2 days or less. At the same time, patients 
whose first COPD admission had ALOS of greater than 9 days had a 
greater risk of COPD readmission within 90 days as compared to 
patients whose first COPD admission lasted for 2 days or less18). The 
reason for patients with higher severity index having longer ALOS is 
due to the higher number of clinical interventions required.For example, 
patients requiring high oxygen support would need longer time to 
change to a lower oxygen supplementation18). This would then be trans-
lated into higher cost per admission as all interventions would be calcu-

lated into costings.
Table 4 shows there is a significant difference between the number 

of comorbidities and the severity index of readmitted patients. The high-
er the severity index, the higher the number of comorbidities the patient 
had hence lead to more hospitalisations. Comorbidities have a serious 
impact on the frequent severe AECOPD which often requires multiple 
hospital admission19). Comorbidities are among the key risk factors that 
may increase the risk of early readmission after exacerbation; 68% of 
readmitted patients have at least one comorbidity, 16% with two or 
more and 30% with AECOPD have four or more comorbidities20). 
However, there are other factors that related to readmission which are 
non-specific to COPD such as the severity of the underlying disease, 
poor adherence to pharmacologic guidelines and non-pharmacologic 
guidelines (smoking, vaccinations, rehabilitation, nutrition), social 
issues and post-hospital syndrome21). It is also shown that only 30% of 
readmissions are due to COPD which is mainly the comorbid condi-
tions, hence focussing on the admission care could be an important fac-
tor in reducing readmission22).

Limitations
As this study was based on Casemix data, the analysis was limited 

to 14 variables including patients' age and sex, admission details, prima-
ry and secondary diagnosis, comorbidities, procedures, severity and tar-
iffs. For that reason, an in-depth analysis of patient's factors such as 
educational level, income, smoking status and medication compliance 
would not be possible. We could only take into account hospital and 
doctor services factors towards readmission. From this, we are able to 
determine the quality of care based on ALOS and severity of admission. 
For example, shorter duration of LOS does not relate to a good quality 
of care as there are a number of severity type 1 and 2 patients who were 
also readmitted with shorter LOS. Repetitive admissions with the same 
severity and at shorter duration would indicate some disparity in term of 
quality of care. There might be variance in practices among doctors or 
the clinical pathway taken was not based on standardized clinical guide-
lines. 

On the other hand, Casemix data can be used to determine the cost 
of acute admission based on the utilization of hospital equipment and 
facilities during the episode of care. This is usually standardized based 
on the Casemix tariffs as pre-determined by the hospital management. 
From this data, we would be able to measure an estimated total cost per 
admission. Once the clinical outcomes of the admissions become avail-
able or can be calculated, we would also be able to measure the cost-ef-
fectiveness of the hospital care for COPD admissions. The summation 
of all cost analysis of COPD admission in a year would give the burden 
of disease from an economic point of view which can be useful for sta-
tistical analysis on economic burden and yearly budgeting. 

Another limitation of this study was the inability to consider envi-
ronmental factors that may contribute to the COPD readmissions such 
as seasonal changes, air pollutions, haze season and occupational expo-
sures. One-year variation in COPD admissions could be affected by 
changes in season from dry and warm to humid and cold temperatures 
of the rainy seasons as COPD patients are sensitive to environmental 
changes. The overall trend of readmissions could be made in future 
studies to determine the effect of environmental changes on COPD 
patients in order to suggest effective preventative actions. 

Table 3. Bivariate Analysis of Severity Index and Sex with ALOS 
for COPD ReadmissionData at HTCM

Variables N Mean Rank ALOS Statistics p-value
   (Mean, ± s.d)

Severity Index
1 157 146.87 5.62, (3.67) Kruskal-Wallis < 0.05
2 38 127.09 4.71, (2.05)  
3 126 188.71 6.71, (3.54)  

Sex
Male 286 158.90 5.91, (3.58) Mann-Whitney > 0.05
Female 35 178.17 6.23, (3.26)

Table 4. Bivariate Analysis of Severity and Sex with 
Number of Comorbidities for COPD Readmission 
Dataat HTCM

 Variables N Number of  Statistics p-value
  Comorbidities 
  (Mean, ± s.d)

Severity Index
1 157 3.54, (2.03) ANOVA <0.05
2 38 3.82, (1.78)  
3 126 4.50, (2.22)  

Sex
Male 286 3.89, (2.10) T-Test >0.05
Female 35 4.43, (2.29)
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CONCLUSION

We can conclude that the characteristics of patients with COPD 
readmissions in HCTM are similar to other studies that were conducted 
worldwide. Patients with higher severity index would have more read-
missions as compared to those with a lower severity index which cor-
relates with having more comorbidities and longer ALOS. As the severi-
ty of admissions would determine the readmissions, care pathway for 
COPD management should be reviewed to improve the quality of care, 
thus avoidingfuture readmission. As AECOPD would lead to deteriora-
tion of the disease, this could be prevented by reducing the number of 
readmissions. This study shows that Casemix data can be used as a basis 
for measuring the number of readmissions of a hospital which can then 
be translated to the quality of care of particular services in the hospital. 
However, Casemix needs to be more comprehensive on patients data for 
more feasible studies in the future, possibly by integrating Casemix with 
the medical registry or medical records. 
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