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Abstract: 

OBJECTIVES: 1) To determine the prevalence of respiratory diseases and the length of stay among hospitalized 
patients with respiratory disorders 2) To detect the medical disorders commonly associated with respiratory diseases. 

MATERIALS AND METHODS: A retrospective review was done for 810 patients hospitalized with respiratory 
diseases in King Abdulaziz University Hospital, Jeddah, Saudi Arabia, over 5 years (January 1996 to December 
2000). A special form was used to collect information from patient medical records including demographic data 
(such as age, sex and nationality), discharge diagnosis with other associated diseases and length of stay 
during hospitalization. 

RESULTS: Fifty-five percent of patients were males and 56.3% were Saudis. The mostly affected age group 
was 46-65 years (41.8%). Asthma (38.6%), chronic obstructive pulmonary disease (COPD) (17.2%), pneumonia 
(11.5%), lung cancer (8.4%) and tuberculosis (TB) (7.2%) had the highest prevalence among hospitalized 
patients. Asthma was higher among females (63.3%) than males (36.7%). In contrast, lung cancer, COPD and 
TB were higher among males (88.2, 66.9 and 74.1%) than females (11.8, 33.1 and 25.9%) respectively (P 
<0.001).The mostly affected age groups among asthma and TB were 26-45 years and 46-65 years respectively, 
while the mostly affected age group in lung cancer and COPD patients was 46-65 years (P<0.001). Diabetes 
mellitus (22.8%) and hypertension (15.1%) were the most prevalent associated diseases. In 75% of the patients, 
the length of stay ranged from 1-7 and 8-14 days. 

CONCLUSION: Asthma, COPD and pneumonia were the leading causes of hospitalization among patients 
with respiratory disorders, while diabetes and hypertension were the most commonly associated diseases. 
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espiratory disease has a major effect on diseases in our patients, whether hospitalized
R morbidity and mortality at all ages. or visiting outpatients’ clinics either in the 
Chronic respiratory diseases represent a public private or in the governmental hospitals, is 
health challenge in both industrialized and unknown. Therefore, the objectives of this study 
developing countries because of their frequency were-to determine the most prevalent 
and economic impact.[1,2] The prevalence of respiratory disorders among patients 
respiratory diseases in developing countries is hospitalized with respiratory diseases; to assess 
unknown. Respiratory diseases were the third which medical disorders were commonly 
leading cause of hospitalization and death, after associated with respiratory diseases; to correlate 
cardiovascular disease and cancer among the distribution of respiratory diseases among 
Canadians in 1998-1999.[3] Among respiratory hospitalized patients by age, sex and nationality; 
diseases, lung cancer, influenza, pneumonia, and to assess the mean length of stay in hospital 
asthma and chronic obstructive pulmonary with different respiratory diseases. 
disease (COPD) were the primary diagnosis for 
13% of men and 11% for women in all Materials and Methods 
hospitalizations.[3] In the United Kingdom (UK), 
respiratory diseases were responsible for 6.5% Study setting and population 
of all hospital admissions in 1991-1992.[4] In the A retrospective record review was done for all 
United States, respiratory diseases were the patients hospitalized and diagnosed with 
fourth leading cause of disabilities among respiratory disorder in the medical ward of the 
persons aged 15 years or older in 1991-1992.[5] King Abdulaziz University Hospital (KAUH) 
In the Kingdom of Saudi Arabia (KSA), the over a 5-year period starting from January 1996 
prevalence and the pattern of respiratory up to the end of December 2000. KAUH is a 
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central teaching hospital serving the population of the western 
region of the KSA with total capacity of 800 beds, 250 of which 
are allocated for the medical ward. 

Data collection 
A structured abstract form was used to collect information 
from patients’ medical records, including demographic data 
(such as age, sex and nationality), discharge diagnosis with 
other associated diseases and the length of stay during 
hospitalization. 

Statistical analysis 
Data were entered and analyzed using SPSS package (Release 
10.01, 1999, Chicago, IL, USA). Descriptive statistics were 
performed as appropriate, including frequencies for variables, 
mean ± standard deviation and cross tabulations. Statistical 
significance was set at <0.05 throughout the analysis. 

Results 

Records of 810 patients with diagnosed respiratory disorders 
were reviewed, comprising 14.5% of hospital patients to the 
medical ward at KAUH during the 5-year study period. Of 
these patients, 55% were males and 56.3% were Saudis. The 
age group 46-65 years had the highest prevalence (41.8%), 
followed by the age groups 26-45 years (27%) and ‘above 65 
years’ (22.3%). The least age group affected was 13-25 years 
(9.0%). Table 1 shows ranking of diagnoses among the 
hospitalized patients with respiratory disorders. By far, 
asthma had the highest prevalence (38.6%), followed by COPD 
(17.2%), pneumonia (11.5%), lung cancer (8.4%) and 
pulmonary tuberculosis (TB) (7.2%). Figures 1-3 show the 
distribution of the 10 most prevalent pulmonary diagnoses 
encountered by age group, sex and nationality respectively. 
Asthma was more prevalent among females (63.3%) than 
males (36.7%) (P<0.001). In contrast, lung cancer, COPD and 
TB were more prevalent than among males (88.2, 66.9 and 
74.1%) than females (11.8, 33.1 and 25.9%) respectively 

Table 1: Rankings of the most prevalent diagnoses 
among the hospitalized patients with respiratory 
disorders 

Diagnosis Frequency % 

Bronchial asthma 313 38.6 
COPD 139 17.2 
Pneumonia 93 11.5 
Lung cancer 68 8.4 
Pulmonary tuberculosis 58 7.2 
Pleural effusion 35 4.3 
ILD/IPF 31 3.8 
Bronchopneumonia 20 2.5 
Bronchiectasis 14 1.7 
Pulmonary embolism 8 1.0 
Sleep apnea syndrome 8 1.0 
Sarcoidosis 6 0.7 
Pneumothorax 5 0.6 
Lung abscess 4 0.5 
Kyphoscoliosis 2 0.2 
Extrinsic allergic alveolitis 2 0.2 
Stridor 2 0.2 
Empyema 1 0.1 
Intractable hiccup 1 0.1 

COPD = chronic obstructive pulmonary disease, SLE = systemic lupus 
erythematosus 

(P<0.001). Asthma, pneumonia and bronchopneumonia were 
more prevalent among Saudis, while TB was more prevalent 
among non-Saudis (P<0.001). The mostly affected age groups 
among asthma and TB patients were 26-45 years and 46-65 
years respectively, while the mostly affected age group in lung 
cancer and COPD patients was 46-65 years. However, 
pneumonia was almost equally prevalent among all age 
groups (P<0.001). Table 2 shows the distribution of 
hospitalized respiratory disease patients with any associated 
condition. Two hundred seventy-two patients (33.6%) had one 
or more associated disease(s). The 10 most frequent diseases 
as an associated condition among respiratory disease patients 
are shown in Table 3. By far, diabetes mellitus (22.8%) and 
hypertension (15.1%) were the most prevalent associated 
diseases. Cardiovascular conditions such as ischemic heart 
disease, congestive heart failure and cor pulmonale account 
for a good proportion (20.7%) as an associated condition. In 
two-thirds or more of the patients with the most frequent 
respiratory disease, the length of stay ranged from 1-7 and 8­
14 days. Majority of the patients with pneumonia (86%) stayed 
for between 1 and 2 weeks. Only 12.8% of asthmatics stayed 
for more than 2 weeks, while a greater proportion of patients 
with COPD (21%), lung cancer (23.1%), bronchiectasis (25%), 
pleural effusion 20% and TB 22.6% stayed for more than 2 
weeks [Figure 4]. However the highest proportion was among 
patients with interstitial lung disease (ILD) (30%). 

Discussion 

This is a retrospective study in which the total number of 
patients hospitalized with respiratory diseases to a university 
hospital from 1996 to 2000 has been analyzed. The main 
findings were as follows: 1) The most prevalent respiratory 
diseases were bronchial asthma (38.6%), followed by COPD 
(17.2%), pneumonia (11.5%), lung cancer (8.4%) and TB (7.2%). 
2) The highest prevalence of respiratory diseases was among 
the age group 46-65 years (41.8%), followed by age group 26­
45 years (27%). 3) Diabetes mellitus (22.8%) and hypertension 

Table 2: Percentage of hospitalized respiratory disease 
patients with associated disease 

Status No. % 

No associated disease 538 66.4 
One associated disease 188 23.0 
Two associated diseases 69 8.5 
Three associated diseases 14 2.0 
Four associated diseases 1 0.1 

Table 3: The ten most frequent diseases (out of 272) as 
an associated condition among respiratory patients 

Condition % 

Diabetes mellitus 22.8 
Hypertension 15.1 
Chest infection 9.6 
Ischemia heart disease 8.5 
Congestive heart failure 7.4 
Pulmonary tuberculosis 6.6 
Bronchial asthma 5.5 
Bronchiectasis 4.8 
Cor pulmonale 4.8 
COPD 3.3 
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(15.1%) were the most prevalent associated diseases. 4) The 
length of stay ranged from 1 to 2 weeks with most frequent 
respiratory diseases. Asthma is a serious and growing health 
problem worldwide. In the United States, 14.9 million persons 
have been estimated to have asthma.[6,7] It was responsible 
for about 500,000 hospitalizations, 5,000 deaths[7] and 134 
million days of restricted activity a year.[8] In 1996, asthma 
was the 10th most common principal diagnosis in emergency 
department (ED) visits[7] and the 9th most frequent diagnosis 
in outpatient departments.[9] The rates of death, 
hospitalization and ED use from asthma was varying in 
certain age, gender, racial and ethnic groups.[8,10] Among 
adults, women of all races had higher rates of illness and 
hospitalization from asthma.[11] In Canada, the 1998/99 
National Population Health Survey (NPHS) found the 
prevalence of physician-diagnosed asthma was 8.4% overall: 
7.5% among adults and 10.7% among children and teens and 
was higher among adult women than men.[12,13] Between 1994/ 
95 and 1998-99 the prevalence of physician-diagnosed asthma 
increased by 37% among women and by 33% among men in 
the 22-44 year age group and 58% among women aged from 
45-64 years.[12,13] According to the NPHS asthma supplement, 
5.3% of those diagnosed with asthma required hospitalization 
each year.[12,13] In UK, the hospital admission rate in 1999 was 
9 to 9.8% in all age groups above 14.[14] In this study, asthma 
was found to be the 1st leading cause of hospitalizations 
(38.6%) among patients admitted with respiratory diseases. 
In common with previous studies, hospitalization rates among 
women (63.3%) were almost twice those of men (36.7%). The 
mostly affected age group was 26-45 and 46-65 years. The 
average length of stay was 8.8 days.[12,13] 

Figure 1: Distribution of the ten most frequent respiratory diseases among 
hospitalized patients by age group. 

In this study, COPD was found to be the second leading cause 
of hospitalizations (17.2%) among patients with respiratory 
disorders. Men (66.9%) were twice affected as women (33.1%) 
and the age group mostly involved was 46-65 years. The 
average length of stay in hospitalized patients was 9.6 days 
and was more prevalent in Saudis than non-Saudis. There 
was no previous database in SA or other developing countries 
to compare it with our findings. However, worldwide, the 
prevalence of COPD was more common in men (9.34/1000) 
than women (7.33/1000) in 1990.[15-17] In the US, the 
hospitalization rates for COPD have increased with age (1.66/ 
1000) and were higher in men than women[18] and COPD has 
become the fourth leading cause of death among those over 
45 (19,20), a pattern that reflects the cumulative effect of 
cigarette smoking.[21] In the UK, the average length of stay of 
COPD patients was 9.9 days, which was similar to ours.[22] In 
Canada, beginning at age of 55 years, hospitalization rates 
for COPD in 1998 increased steadily with age among both 
men and women. Rates were higher for men than women, 
particularly among the elderly. The average length of stay in 
hospital was 10.5 days, which was slightly longer than 
ours.[3,23] 

In this study, community-acquired pneumonia (CAP) has 
been found to be the third leading cause of hospitalized 
patients with respiratory disorders. In contrast to tuberculosis 
(TB), it has a higher prevalence rate in women than men, in 
Saudis than non-Saudis and all age groups are almost equally 
affected. In TB, the age group most affected was 26-45 years. 
Therefore, TB should always be considered in the differential 
diagnosis of CAP, particularly in men of this age group. The 

Figure 3: Distribution of the ten most frequent respiratory diseases among 
hospitalized patients by nationality. 

Figure 2: Distribution of the ten most frequent respiratory diseases among Figure 4: Length of stay of hospitalized patients suffering from the ten most 
hospitalized patients by sex. frequent respiratory diseases, by age group. 
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higher prevalence of TB among non-Saudis may be related to 
the increase of international travel and immigration from TB-
endemic countries. In United States, CAP affects 5.6 million 
adults annually and causes 1.7 million hospitalizations per 
year.[24] It was the sixth leading cause of death in USA and 
Canada.[24-26] Moreover, CAP accounted for 1 million doctor 
visits as well as 60,000 hospitalizations in the year 2000 in 
Canada.[26] Hospitalization rates have increased sharply after 
age 65 years. Elderly men have a much greater hospitalization 
rate than women.[27] TB continues to be a major worldwide 
health problem. In this study, it was the fifth leading cause of 
hospitalization. In common with our study, the largest 
number of reported cases of TB in Canada was among 
individuals aged 25-44 years in 1998.[28] In our study, lung 
cancer was the fourth leading cause of hospitalization in 
patients with respiratory disorder. The most common age 
group affected was 46-65 years. The higher prevalence of lung 
cancer (88%) and COPD (77%) among men was reflecting the 
trend of smoking in our people, which is at present time more 
common in men than women. However, the increased 
prevalence of smoking among women that has been observed 
in the past 15 years would probably affect this trend in the 
future. In this study, up to 30% of hospitalized patients with 
respiratory disorder have one or two associated diseases, in 
which diabetes mellitus (22.8%) and hypertension (15.1%) 
were the two most common. It was not clear whether 
respiratory diseases per se may or may not increase the 
incidence of diabetes and hypertension in the affected patient. 
However, the high prevalence of these diseases in our 
community could explain this association. Therefore, 
pulmonologists should be able to manage diabetes and 
hypertension in patients with respiratory disorders and 
should be aware of drugs that can be used safely in these 
settings. In the KSA and many developing countries, the 
absence of developed medical record departments even in 
large hospitals has hindered the analysis of discharges for 
important epidemiological information such as age, sex, 
nationality, etc. Therefore, the pattern of different diseases in 
general and respiratory disorders in particular was not 
available. This lapse was mainly due to reasons such as 
incomplete patients’ records, shortage of statistical staff, lack 
of facilities and possibly, lack of supervision at all levels. 
Therefore, the importance of this study is due to the fact that 
it is the first to determine the pattern of respiratory diseases 
in a section of our patients over 5 years of hospitalization. 
However, it has some limitations - for example, it was a 
retrospective study in which some common diseases such as 
pleural effusion, bronchiectasis, ILD and pulmonary 
embolism were underestimated as they may have been 
overlooked with other principal diagnoses. In conclusion, 
though respiratory diseases are common problems 
worldwide, their prevalence, particularly in developing 
countries, is deficient. Such epidemiological studies are very 
important for clinicians and strategic health planners to 
improve the quality of medical management, especially in 
the presence of limited financial resources. Therefore, every 
effort should be made to improve the functioning of medical 
record departments. 
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