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Acute respiratory tract infections (ARI) are commonly encountered. 

Although usually self-limiting in young and working adults, their economic burden 

is enormous. Currently, published data on epidemiology of ARI among Malaysian 

adults is lacking particularly in general practice setting. The present clinico-

epidemiological study was carried out with this in view. The study of ARI among 

the Universiti Putra Malaysia (UPM) student community was carried out for a 

period of one year ( 1998), following the guidelines set by WHO. Students attending 

the Student Health Center (SHC) of UPM with the complaints of ARI between the 

ages 17-40 years were included. An illness was considered to be an ARI if at least 

three of the following complaints were present: running or blocked nose, phlegm 

(post nasal drip), sore throat or difficulty in swallowing, fever or body pain, ear pain 

or discharge, hoarseness of voice, headache and cough of less than one week 

duration with or without sputum and with or without difficulty in breathing. A cross 

sectional study design using prospective data of ARI subjects was carried out. 

Information from general physical and clinical examination, management and 
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follow-up, etc. was recorded. Responses of the patients to a standard questionnaire 

were also recorded for each episode of ARI. 

The total number of ARI cases seen at the SHe, UPM was 22444 in 1997, 

22317 in 1998 and 24893 in 1999. For the year of the study (1998), 22317 episodes 

of ARI were observed among 2250 students. The ARI burden was 50.91 %), with 6 

episodes per student. Among the cases, 51 % were males and 49% females; the mean 

age was 22 year. ARI incidence was 69.74%. A random sample of 150 ARI subjects 

was used for a detailed study. The data collected were analysed using SPSS version 

10.01. Among 150 the subjects, 56% were males and 44% females, the mean age 

was 22 years. Sinusitis was the commonest condition, (28%). This was followed by 

rhinitis (22.7%), tonsillitis (12.7%), asthma (12%), pharyngitis (10.7%), ART cases 

involving the ear (6.7%), vasomotor-rhinitis (6%), pneumonia (0.66</))) and 

laryngitis (0.66%). Tonsillitis was more common among the females; asthma and 

sinusitis were more common among the males. Antibiotics were used for 89.3% of 

the ARI episodes. About 56.7% of the cases were acute and managed with 

erythromycin. Augmentin was given to the 32.7% chronic cases. Milder cases 

(10.7%) were managed symptomatically without any antibiotic therapy. When the 

patients) first episode was considered antibiotic was used in 66% of the cases. The 

37% acute cases were managed with erythromycin, the 34% milder cases were 

managed symptomatically, and the 28.7% chronic cases were given augmentin. 

Self- medication was practiced by 45.3% of the subjects. About 68.7% of the 150 

patients had one or more type of allergy, while 31.3% were non-allergic individuals. 

Of the 150 subjects active smokers were 34.7%, passive smokers 28.7% and non

smokers 36.7%; all the females claimed to be non-smokers. 
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A residual effect of the disease was seen in 12.7% of the cases, with sore 

throat off and on (though clinically the throat looked nann a I) , and nasal mucosa 

itching. Forty eight percent had cough off and on, with sore throat and nasal mucosa 

itching. Six percent of the cases were referred to University Hospital Kuala Lumpur 

for further management and follow up. Impact of ARI on the life-style of the I SO 

students was also evaluated. All agreed that ARI not only affected their physical and 

social well being, but also reduced concentration in their studies and productivity 

and increased absenteeism from classes (54% had three days sick leave). 

This research on students with ARI serves as a microcosm for sufferers from 

ARI. Data obtained may be used to develop ways to diagnose and manage ARI in 

general practice setting elsewhere. 
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lnfeksi saluran pemafasan akut (ARI) adalah satu jangkitan yang sering ditemlli. 

Walaupun infeksi ini biasanya bukan teruk di kalangan dewasa muda, bcban 

ekonominya adalah sangat berat. Kini, data tercatat mengenai epidemiologi ARI di 

kalangan orang dewasa di Malaysia masih kurang dalam situasi pengamalan 

perubatan am (general practice setting). Kajian 'clinico- epidemiological' ini 

dijalankan dengan mengambil kira keadaan tersebut. Kajian ARI di kalangan pelajar 

Universiti Putra Malaysia (UPM) telah dijalankan selama satu tahun (199R), 

mengikut garis panduan yang ditetapkan oleh WHO. Pelajar yang hadir di PlIsat 

Kesihatan Pelajar (PKP) UPM dengan masalah ARI dalam ling kung an umur 17-40 

tahun disertakan dalam kajian ini. Sesuatu penyakit diambilkira sebagai ARI j ika 

sekurang-kurangnya satu daripada tiga masalah yang berikut didapati: Selsema atau 

hi dung tersekat, 'phlegm' (lelehan lepas nasal), sakit kerongkong atau kesukaran 

menelan, demam atau sakit badan, sakit telinga atau discaj daripada telinga, 

keparauan suara, sakit kepala dan batuk yang kurang daripada satu minggu dengan 

atau tanpa 'sputum', dan dengan atau tanpa masalah bemafas. Keadah yang 
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dIgunakan adalah rekabentuk kaJlan hmsan lmtang menggunakan data prospektIf 

subJek ARI (A cross sectIOnal study desIgn usmg prospectIVe data of ARI subjects) 

Maklumat yang merangkuml pemenksaan umum fiZlkal dan khmkal, pen guru C;cln 

dan 'follow up', dan sebagamya telah dISedIakan dan dIrekod Respons pesaklt 

terhadap borang soal-sehdIk bagl setIap episod ARI menglkut protokol Juga 

dIrekodkan 

Jumlah kes ARI yang telah dlpemenksa dan dlben rawatan dl PKP, UP M 

pada tahun 1997 adalah 22444, pada 1998 adalah 22317 dan pada 1999 adalah 

24893 Pada tahun kaJlan (1998), 22371 epIsod, ARI didapatl dl antara 2250 pelaJal 

Beban ARI adalah 50 91% dengan 6 epIsod sehap pelaJar Antara kes 1111 ) I '!it) 

adalah lelakI dan 49% wamta, umur mm adalah 22 tahun Sampel rawak c;eramaI 

150 subJek ARl dIPlhh untuk kaJlan yang terpenncI Data yang dIperolehl telah 

dIanahsIs dengan menggunakan SPSS verSI 10 01 Danpada 150 subJek telc;ebut, 

56% adalah lelakI dan 44% wamta, dan mm umur adalah 22 tahun DIagnoSIS) dng 

lazIm adalah 'smusItIs', (28%) 1m dnkutI oleh 'rhmItIs' (22 7%), 'tonsllhtIs' (12 7%) 

'asthma' (12%), 'pharyngItIs' (10 7%), ARI yang mehbatkan telmga (67%), 

'vasomotor-rhmItIs' (6%), 'pheumoma' (0 66%), dan 'laryngItIs' (0 66%) 'TonsIllItIS' 

adalah leblh senng dItemUl dl kalangan wamta manakala 'asthma' dan 'S111uSltIS' 

adalah leblh dl kalangan lelakI AntlbIOtlk dlgunakan pada 89 3% epIsod ARI Leblh 

kurang 56 7% kes adalah akut dan dlllms dengan erythromycm Augl11ent111 dlbel! 

kepada 32 7% kes kromk Kes nngan (10 7%) dlllms berdasarkan Sll11ptOl11 tal1pa 

sebarang terapl antIbIOtIk ApabIla epIsod pertal11a pesakIt dlpertImbangkan, 

penggunaan antIbIOtIk adalah pada 66% kes Sebanyak 37% yang akut d 11 U c; 

dengan erythromycm, 34% kes nngan dIms berdasarkan SIl11ptom dan 28 7% kes 
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kronik telah diberi augmentin. Terdapat 45.3% daripada subjek mengamalkan 

rawatan sendiri. Lebih kurang 68.7% daripada 150 persakit tersebut mmpunyai satu 

atau lebih alahan, manakala 31.3% merupakan individu tanpa alahan. Antara yang 

150, perokok aktif merupakan 34.7%, bukan perokok 36.7% dan perokok pasif 

28.7%; dan semua wanita melaporkan diri sebagai bukan perokok. 

Kesan residual diperhatikan pada 12.7% kes, dengan sakit tekak sekali-sekala 

(walaupun pemeriksaan klinikal menunjukkan tekak yang normal) dan kegatalan 

'nasal mucosa'. Empat puluh lapan peratus terdapat batuk sekali-sekala, dengan sakit 

tekak dan kegatalan 'nasal-mucosa'. Enam peratus kes telah dirujukkan kepada 

Hospital Universiti Kuala Lumpur untuk pengurusan dan tindakan yang selanjutnya. 

Kesan ARI terhadap cara hidup 150 orang pelajar yang berkenaan juga dinilai. 

Kesemuanya bersetuju bahawa ARI bukan sahaja mempengaruhi kesihatan fizikal 

dan sosial mereka, tetapi juga mengurangkan konsentrasi pada pelajaran. dan 

produktiviti dan meningkatkan ketidakbadiran kelas. 

Kajian ini ke atas pelajar dengan ARI merupakan satu 'microcosm' bagi pcsakit 

ARI. Hasil kajian ini juga boleh digunakan untuk membentuk cara diagnosis dan 

pengurusan ARI di kalangan pengamal perubatan umum di temp at lain. 
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CHAPTER I 

INTRODUCTION 

ARI are a major cause of morbidity and mortality throughout the world, 

accounting for as many as 2.2 million deaths ann ually (WHO, 1987; 1 982). ARI 

imposes a burden on the health care system and socioeconomic status (Bulter, 1998) .  

Nasal congestion, stuffiness, or obstruction to nasal breathing is one of man's oldest 

and most common complaints. It is a source of considerable discomfort and detracts 

from the quality of l ife and reduces the abil ity to attain peak performance (Katelaris 

et al., 2000; Nightingale, 1 996). Laryngitis (hoarseness of voice) is a simple disorder 

but may also signify the presence of serious i llness such as malignancy or airway 

compromise. A voice problem affects a person socially and at work place and may 

cause tremendous alterations in daily l ife (Garrette & Ossoff, ] 999). 

The commonest infections managed by general practitioners in the 

community are those of respiratory system (acute sore throat, acute cough or 

bronchitis, acute sinusitis, acute red ear or otitis-media etc.) (Little & 

Williamson, 1 996; Pio et ai., 1 985). Acute respiratory infections (ARI) may be 

attributed to an interaction between the host, the infectious agent and the 

environment. The majority of ARI are m ild and self-limiting. However, if an 

individuals' defence mechanism is not strong enough, the disease may become 

complicated or leave sequelae. Recurrent infection of the respiratory tract may lead 

to chronic airway disease and acute respiratory d istress syndrome later (WHO, 1 984; 

Lesuar el al.. ] 999). ARI progressively damages the defence immune mechanism 

and the human body becomes vulnerable to other infections (Brandtzaget el al., 
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1 997). General practitioners, Budak et al. ( 1 998) reported a 7 1 .9 % of ARI 

morbidity rate in their out-patient health care. High prevalence of ARI among all age 

groups and both sexes have also been reported in Malaysia by M inistry of Health 

Malaysia (personal communication). 

ARI among chi ldren has been extensively studied by Deb ( 1 999), Wafula el 

al. ( 1 990), Vuesquez el al. ( 1 999) and Enarson & Chretien, ( 1 999) because of 

increase in morbidity and mortality (WHO, 1 99 1 ) . Available epidemiological data 

on adults is very scanty. This lacking of community-based data on ARI in many 

developing countries was recognized by WHO ( 1 984). Moreover, despite the 

common occurrence of ARI globally, most of the supportive data available are from 

the temperate areas. Data from the tropics and subtopic are very scanty (Smith et 

al., 1 999), especially in general practice setting. Thus, the present cross-sectional 

study using prospective data was carried out with the above in view. 

1 . 1 .  General Objective 

The general objective of this study was to determine the cl inico

epidemiologic pattern of acute respiratory tract infections (ARJ) among the student 

community attending the Student Health Centre in Universiti Putra Malaysia. 
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1.2. Specific Objectives 

The specific objectives of this study were: 

1. To assess the workload of ARI on the Student Health Centre in UPM and to 

detennine its incidence. 

2. To describe the distributions of ARI according to the socio-demographic 

characteristics of the respondents. 

3. To describe ARI and their management, duration, and complications. 

4. To assess the practice of self-medication in relation to ARI, among the 

respondents. 

5 .  To describe the association of ARI with respect to al lergy. 

6. To describe the association of ARI with respect to smoking. 

1 .3. Significance of the Study 

A cl inico-epidemiologic study on ARI among the university students is of 

major significance both to the university and to the wider community. ARI is very 

common among the student community. Repeated ARI may affect a student's health 

and education. Most ARI are not notifiable and majority of these cases are seen in 

the outpatient department (OPO) and in general practice setting (GP) where the 

atmosphere is not conducive to research, work load and laboratory facil ities are 

limited or not available due to high cost and lack of transport. Moreover, ARI is 

mostly presented in acute form requiring urgent diagnosis and immediate 

management care. 
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Therefore the present study was carried out to generate some i nformation on 

ARI prevalence in a community of adults in a tropical country. 

The data generated from this study would provide a picture of the 

seriousness of ARI in student community. It may be used as the basis to develop 

appropriate management care and preventive procedures. 



CHAPTER II 

LITERATURE REVIEW 

The etiological agents of acute respiratory tract infections (ARI) include 

viruses, bacteria, and fungi (Torzillo et al., 1999). Environmental, genetic and social 

factors are important associated factors (Szczeklik, 1999; Moffatt et aI., 1999; 

Bodner el al., 1997). Nutritional status of the people involved also plays a m'ljor role 

(Wilson el aI., ] 996). If the body's defence mechanism is strong enough to nul lify 

the effects of these external causative agents, the disease can become self-limiting 

without leaving any sequelae. The level of immune function is the key determinant 

in the appearance of disease and respiratory infections are frequently associated with 

immunodeficiency (example, Pneumocystis carinii pneumonia in HIV cases). 

Characteristics of the pathogen, including virulence and bacterial load, also 

determine the probability and severity of respiratory infections. Modifiers of these 

determinants include al lergy, toxic exposure, including tobacco smoke and ambient 

pol lution. 

2.1 .  Definition of ARI 

The respiratory tract may be divided into two parts; the upper respiratory 

tract is the region above the vocal cord, and the lower respiratory tract is the one 

below (Figure 2.1). Infections of these may be referred to as upper and lower 

respiratory tract infections. The upper respiratory tract is continuously exposed to 

viral, bacterial, fungal and environmental irritants (Zemp el al., 1999). Respiratory 
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tract infections can present as various clinical conditions, ranging from m ild to 

severe. These include common cold, rhinitis, sinusitis, rhino-pharyngitis, 

pharyngitis, tonsillo-pharyngitis, tonsil l itis, laryngitis, trachitis, bronchitis, 

broncheol itis, pneumonia and bronchopneumonia. 

�h.ryna:e.l oTlftce or audl1.ory tub. 
H •• al paTt _ .. _._} :::::::������toral part ._- Pharynx 
Laryn.ceal pMrt:-

Di .... Dr."'.m.� 

Figu re 2.1. The Respiratory system (Bo ileau-G rant, 1972, p. 412) 

Since 1 963, the World Health Organization has been concerned with the 

difficulty of estimating the actual importance of ARI  within the communicable 

diseases group ( 1 978). In 1 982 the World Health Organization approved the Seventh 

General Programme of Work 1 984-89 in which ARI control appeared as one of the 

seventeen programmes in the section of disease prevention and control. Research 

conducted through WHO on ARI has proved that it is multifactorial and complex in 

nature and hence it is referred to as a syndrome. Its public health importance is now 
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well established. ARI is recognized as the leading cause of morbidity and mortality, 

especially in the developing countries, effecting both sexes and all age groups 

(Smith el al., 1999). However, little published data are available about the etiology, 

pathogenesis, and predisposing factors of acute respiratory tract infection CARl) and 

the value of the various methods used for their diagnosis and treatment, particularly 

in the developing countries (WHO, 1984) and among adult patients. 

Recent advances in the field of immunology have opened other challenges 

for ARI. The old concept of "we are what we eat" was changed to "we are what we 

breathe". This concept is now the focus of attraction of many researchers. Robert, 

( 1997) carried out epidemiological studies and laboratory-based investigations of 

asthmatic and rhinitic individuals, exposed to ozone (03), N02, and combination of 

N02 and S03. The results indicated that these agents might increase the airway 

responsiveness of individuals to inhaled allergens and infectious agents 

(Robert,1997). Pollution from the industry and heavy dust particles from earth 

works produce smog and result in difficulty in breathing and hence increase the 

incidence of ARI. (WHO, ] 984). Currently, environmental pollution resulting from 

rapid modernization in many developing countries is a major problem (Yang et ai. , 

1999). This plays a role in the occurrence of epidemics of ARI, with 

hypersensitivity as an important predisposing factor (Thomas et ai., J 998). 
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2.2. Anatomy and Functions of Respiratory Tract 

The main function of the respiratory system is to provide for the intake of 

oxygen and to eliminate carbon dioxide. Respiratory tissue, where the gaseous 

exchanges occur, is located in the lungs, which lie with in the thoracic cavity. Lungs 

are connected to the exterior by a series of passages: nose, pharynx, larynx, trachea 

and the bronchi (Figure 2 . 1). These passages are relatively rigid in structure and are 

constantly open; together they comprise the conducting portion of the respiratory 

system. The main functions of these parts are that they strain out particulate matter, 

wash and humidify, and either warm or cool the inspired air depending upon the 

ambient temperature. The lungs and the conducting passage constitute the 

respiratory system. 

2.3. No se and Naso- pharynx 

The nose col lects moisture from the expired air and prevents excessive loss 

of water from the respiratory tract. Stiff hairs in the nose filter the harmful particles 

from inhaled the air. The lining of the nose helps in the enzymatic destruction of 

viruses and bacteria. The epithel ial cel ls that line the nasal mucosal surface act as a 

mechanical barrier that separates the host from the external environment. Nasal 

epithelium also serves as an affecter organ producing various mediators, which 

regulate the defense mechanism of the host. It is covered by cilia that move in a peri

ciliary fluid layer (mucous layer), resulting in mucocil lary pathway. Inhaled bacteria 


