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ABSTRACT 

Brochures are commonly used by health professionals to disseminate salient 

information to their target audience. However, little attention is given to investigate the 

readability of communicable disease brochures and the frequent collocates that appear with the 

communicable diseases. Previous studies stated that medical related reading materials are 

presented beyond the recommended reading level, Grade 6, hence making it incomprehensible 

for those with low educational attainment.  This study aims to investigate the readability of 

communicable disease brochures and find out the frequent collocation of communicable 

disease produced by Kementerian Kesihatan Malaysia (KKM). Three formulas were used to 

calculate the readability scores of communicable disease brochures: Flesch Reading Ease 

(FRE), Flesch-Kincaid Grade Level (FKGL) and Simple Measure of Gobbledygook (SMOG). 

The frequent collocates of communicable disease are determined using GraphColl in 

#Lancsbox. The findings indicate that all brochures are written beyond the recommend level 

and the frequent collocates of communicable diseases are used to describe three important 

themes which are the transmission of the disease, vaccination and the name of the 

communicable disease. By improving the readability of communicable disease brochures may 

promote better health literacy and it is crucial for the target audience to comprehend these 

brochures to encourage voluntary health behaviours.  
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CHAPTER 1: INTRODUCTION 

1.0 Introduction 

Promotional materials are essential to every organization because they help the 

organization to reach out to its potential customers. These promotional materials come in 

different forms such as pamphlets, illustration, posters and others. One of the most common 

promotional documents is the brochure. The functions of a brochure are to inform, advertise 

and identify (Azizah, 2015). The usage of a brochure is versatile; it can be used to educate the 

public, publicize a company’s services or introduce a newly launched product to the public 

(Bhadane, 2018). The design of a brochure can be made to suit the company’s desired aesthetics. 

With this in mind, if a company’s brochures can be recognized easily by the public, it shows 

that the company has a certain kind of prestige and credibility (Flottman, 2016). Focusing on 

Malaysia, one of the government organizations that use brochure as an educational and 

informative publication is the Malaysian Ministry of Health (MMoH). 

Arguably one of the most important qualities of health brochures published by 

Kementerian Kesihatan Malaysia (KKM) is its ability to disseminate information that 

encourages their readers to generate a voluntary behaviour helpful for a healthy lifestyle (Wong 

et al., 2019). The information in health brochures consists of visual aids, such as pictures, charts, 

graphs and tables to improve the readers’ readability and understanding. Today, though health 

brochures are being digitalized, physical health brochures are still commonly found in waiting 

lounges, which allow patients to use their waiting time by reading these educational brochures. 

Besides that, health brochures from KKM are available on their website 

(https://www.infosihat.gov.my/index.php/multimedia/risalah) under the brochure category. 

These health brochures are labelled using Malay keywords related to various diseases, such as 
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HIV, Covid-19, Influenza and others. Most of the health brochures are available in two 

languages which are English and Malay.  

1.1 Background of the study  

Printed publications like brochures are deemed useful only if they are readable to the 

target audience. If the information on the brochures cannot be understood by the target audience, 

it will disrupt their decision making; hence putting them in a hazardous position which can be 

a matter of life and death. Even though there are a lot of studies done on the linguistics aspect 

of brochures, not many are concentrated on the readability and suitability of health brochures 

produced by KKM, particularly on communicable diseases. 

Furthermore, Anagnostou and Weir (2008) claimed that collocation frequencies affects 

the measure of readability formulas such as Flesch-Kincaid Grade Level (Flesch et al, 1975), 

Flesch Reading Ease (Flesch, 1984) and others. This is because the readability measure is based 

on the word count; and the more words in a sentence, the higher or more complex the reading 

level (Anagnostou & Weir, 2008). Therefore, a high collocation frequency in written text like 

brochures will affect its readability, so there is a need to explore the collocation in health 

brochures regarding communicable disease. 

Apart from that, promotional brochures receive more attention compared to health 

brochures. For instance, Henry and Roseberry (1998) studied the information structure of travel 

brochures from Brunei. As for Chong and Ahmad (2014), they studied the rhetorical structure 

employed by Malaysian banking brochures. Furthermore, there are studies that are dedicated 

to study the specific linguistic features in brochures such, as Ip’s (2008) research where she 

conducted a study on the discourse of tourist brochures in Hong Kong. Yang (2012) identified 

the use of personal pronouns in brochures from United Kingdom. In short, all the 

aforementioned studies focus on the rhetorical structure of the brochure and their discourse. 
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The documentation of the readability of health brochures regarding communicable diseases are 

still insufficient. 

Considering the above, it is essential to note that brochures are cost effective which 

enable organizations to distribute them extensively in order to reach as many readers as 

possible (Chong & Ahmad, 2014). They are usually distributed to the target audience free of 

charge. Nonetheless, these brochures are designed uniquely to catch the attention of the public 

and the public are able to distinct them easily compared to booklets, pamphlets and other 

promotional documents (Flottman, 2016). 

Despite that, brochures still have a few disadvantages when it comes to effectiveness. 

Brochures are easily disposed and it does not have a lasting impact (ForestLitho Printers, 2017). 

1.2 Statement of Problem 

Studies regarding the readability of Malaysian health brochures on communicable 

disease are noticeably insufficient. Existing studies about medical brochures are more inclined 

to the readability of oral health pamphlets (Wong et al., 2019), the effectiveness of an 

educational brochure as a risk minimization activity (Bester et al., 2016) and acceptance of 

migraine education brochures and patient-perceived satisfaction (Martinez et al., 2015). 

Therefore, there is a need to examine the readability of Malaysian communicable disease health 

brochures.  

Past studies on educational and informative health materials exhibit high readability 

levels. For instance, Downing et al. (2011) studied the readability of websites that are designed 

for asplenic patients and found that the websites were written beyond the patients’ 

understanding. Similar results are obtained by Boztas et al. (2017) on the readability of internet-

sourced patient education materials related to “labour analgesia”. In addition, Daud and Hamid 

(2014) investigated the readability level of ‘About Us’ section written by Malaysian Hospital 
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Websites, and the findings showed that the construction of said section is constructed was 

difficult to read for patients with lower literacy level. Thus, it is vital to investigate the 

readability of Malaysian health brochures on communicable disease so that KKM will be 

assured that the content is comprehensible to patients and target public. 

Corpus analysis is being employed to analyse language concerning the severe acute 

respiratory syndrome coronavirus 2 (SARS-CoV-2; formerly called 2019-nCoV). The existing 

literature are focused on media discourse (Katermina & Yachenko, 2020; Singer, 2020), 

semantic prosody (Aslam et al., 2020) and the collocation network of Covid-19 in the letters to 

the editor (Joharry & Turiman, 2020). However, these studies are focusing solely on Covid-19 

instead of other communicable disease like HIV/AIDS, dengue, cholera, influenza, typhoid and 

others. This research will add to the existing literature of corpus analysis by determining the 

collocation of other communicable diseases mentioned above. 

Therefore, the research objectives and questions in the next section are constructed to 

fill the research gaps mentioned above. 

1.3 Research Objectives  

a) To identify the readability of communicable disease health brochures produced by 

KKM.  

b) To determine commonly used words to describe communicable disease in health 

brochures produced by KKM.  

1.4 Research Questions  

a) What are the readability levels of communicable disease health brochures produced by 

KKM? 

b) What are the relevant collocations of words used to describe communicable disease? 
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1.5 Significance of Study  

This research contributes to existing literature on the readability of printed materials 

while focusing on the importance of creating readable health brochures for the public. 

Furthermore, this study revealed the suitability of these health brochures for their target 

audience. According to Wong et al. (2019), readability and suitability of these printed materials 

do not necessarily correspond with each other. Some health brochures might be easy to read 

but the readers need to have some basic knowledge of the topic in order to understand the 

content effectively. As a result, KKM should elevate the salience of the health brochures based 

on the public’s language proficiency and comprehension.  

By applying Flesch-Kincaid Reading Level (Flesch et al., 1975), Flesch Reading Ease 

(Flesch, 1984) and Simple Measure of Gobbledygook (SMOG) (McLaughlin, 1969), this 

research contributes to the development of well written health brochures that are suitable and 

readable for Malaysians from all education levels, including those possessing primary and 

secondary education level. Hence, KKM will be able to revise their health brochures on 

communicable diseases so that their target audience will feel encouraged by the messages in 

the brochures and take voluntary steps to improve their health. 

1.6 Scope of the Study  

 This research investigates the readability of online English communicable diseases 

health brochures produced by KKM published from 2000 to 2020. This is because health 

brochures from the 90s are not available in soft copy and they are only accessible in public 

clinics and other health institutions. Moreover, only the English health brochures are 

investigated because the amount of words in English brochures are sufficient to generate its 

reading level using the readability formulas proposed in this research, unlike brochures in 

Bahasa Melayu that have insufficient words to generate an accurate reading level. Lastly, 
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communicable disease brochures are chosen due to a paucity of data on the impact of the 

reading material produced by KKM and its social outcomes.  

1.7 Definition of Terms  

 1.7.1 Readability  

Readability is defined as the reader’s understanding of words, phrases and ideas in the 

passage (Dahlia & Wray, 2014). A readability formula will be utilized to calculate the ease of 

understanding of texts (Fry, 1968). The formula will “offer the healthcare provider an easy-to-

use method to assess the reading difficulty of most print materials” (Doak & Root, 1985, p. 44). 

1.7.2 Collocation  

J.R. Firth coined the term ‘collocation’ in 1950 that carries the meaning of common 

occurrence of particular words (Firth, 1957). To Halliday (1994), collocations are words that 

have a simple tendency to co-occur. Toolan (2009) mentioned “collocation is the lexical 

company a word tends to keep (a minority of which co-habitings give rise to clichés)”. “This 

shows that two or more words are collocates when they co-exist very often but not more than 

five words apart in a sentence” (Sinclair, 2004, p. 141). As an example, “we drink strong tea, 

not powerful tea, drive through dark nights during which animals on the road may be scarcely 

visible to the naked eye, and this may cause an accident – indeed, a tragic accident, etc. etc.) 

it has prompted a striking variety of different characterisations” (Toolan, 2009, p. 18). 

1.7.3 Health Brochures  

Health brochures are written materials that function as a medium to deliver and share 

required health information (Hoffman & McKenna, 2006; Paul, 2008). It also highlights 

messages obtained verbally from health professionals (Shieh & Hosei, 2008) and promote 

health literacy (Jahan et al., 2014). Health brochure incorporates visual aids to create an 
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interactive format so that it can motivate people to adopt the messages and advices given by 

health professionals in their everyday lives (Shieh & Hosei, 2008). Health brochures also have 

other elements such the name of the publisher, website, and illustration that represents the 

symptoms or risk of the said disease. The following Figure 1.1 and Figure 1.2 depict the layout 

and the elements included in a health brochure. 

 

Figure 1.1: The front page layout of a health brochures and the elements in it.  

Figure 1.2: The back layout of a health brochure and the elements in it.  
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1.8 Chapter Summary  

This chapter illustrates the advantages and disadvantages of brochures and a brief 

background on the studies done using brochures. It also discussed the objectives and questions 

for the study which are derived from the research gaps that can be found in past studies. 

Moreover, this chapter also offers readers the significance and the scope of the study. Lastly, 

three terms that will be investigated in the following chapters were defined. 
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CHAPTER 2: LITERATURE REVIEW  

2.0 Introduction  

 This chapter is will enlighten readers about readability and collocational analysis, as 

well as past studies about the reading level for health information and the common collocation 

in texts related to science. Section 2.1 explains the importance of health literacy and health 

literacy about communicable disease. Section 2.2 points out the factors that motivates online 

health information seeking. Section 2.3 consists of the development of the readability formula 

and a comprehensive review of past studies done on the reading levels of medical related texts. 

Section 2.4 discusses the recommended reading levels for health related information. Section 

2.5 explores the lexical collocation in science related academic texts and journalistic texts. 

Lastly, Section 2.6 is the conceptual framework for this study.  

2.1 Health Literacy 

The World Health Organization (2018) defined health literacy as an individual’s 

capacity to obtain relevant information to make sound healthcare decisions as well as 

improving their quality of life. It is essential to note that health literacy is important for adults, 

adolescents and elderlies (Broder et al., 2017; Ahmad et al., 2020). Ozturk and Ayaz-Alkaya 

(2020) also claimed that health literacy is a significant factor in preventing unwanted health 

issues. Prevention can be achieved by having a basic level of health literacy (Nutbeam, 2000).  

Over the years, health literacy has progressed from applying functional skills in a medical 

setting to a multifaceted concept that requires advanced skills such as impacting the health 

system and the public (Nutbeam, 2000). 

2.1.1 Health literacy on communicable diseases 

The menacing threat presented by communicable diseases is not an issue that can be 

taken lightly. Communicable diseases are also known as infectious diseases. World Health 
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Organization (n.d.) stated that communicable disease is transmitted through microorganisms, 

namely bacteria, viruses, parasites and fungi instantly or contingently from an individual to 

another. A number of communicable diseases spread through animal bites and excrement. 

Moreover, sexually transmitted infections (STIs) like HIV and viral hepatitis are passed on 

through bodily fluids and blood (Ministry of Health Malaysia, 2017).  

There are several factors that helped in developing new pathogens like Covid-19, Ebola 

virus and other re-emerging communicable diseases previously thought to be under control 

(Castro-Sanchez et al., 2015) The effective response to these life-threatening diseases require 

multifunctional components such as providing enough clinical care, educating the public about 

the preventive measures like vaccination and promoting self-efficacy so that the public can 

adopt the preventive measures religiously (Yang et al., 2018).  

In Malaysia, the Ministry of Health has been actively publishing patient education 

materials such as brochures, leaflets, posters and videos to enhance Malaysian’s communicable 

disease health literacy. KKM has an archive of communicable disease health brochures namely 

AIDS/HIV, avian flu, chikungunya, cough, Covid-19, dengue, hepatitis B, hand foot and mouth 

disease (HFMD), influenza, H1N1, pertussis, rubella, SARS, cholera, tuberculosis, tetanus and 

typhoid. These health brochures are available in two languages, Bahasa Malaysia and English. 

On the one hand, the aforementioned health brochures are available to the public online in order 

for the public to develop voluntary preventive behaviours. On the other hand, healthcare 

providers are required to convey the messages in the health brochures in a readable and 

understandable manner (Hamid et al., 2020).  

2.2 Online Health Information Seeking  

With the availability of the Internet, it has become easier for individuals, families and 

caregivers to use the Internet to seek information about health and body (Rice, 2006; Pang et 
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al., 2014; Pang et al., 2015). The results from Jacobs et al.’s (2017) study suggested that the 

main purpose of online health information is to cut down the disproportion in heath information 

accessibility and availability. According to Massey (2016), the Internet provides cost-effective 

health information source and by the virtue of its ubiquity, it is likely to offer information that 

otherwise might be unobtainable. Moreover, individuals with poor or fair health (Houstan & 

Allison, 2002; Atkinson et al., 2009) and chronic health conditions (Bansil et al., 2006) are 

more inclined to utilize the Internet for health concerns. The results obtained by Tennant et al. 

(2015) indicated that Internet users are usually younger with better socioeconomic status and 

they are more knowledgeable. Consistent results were generated in Fox and Duggan (2013), 

Beaudoin and Hong (2011) and Jacobs et al. (2017) which stated that age is one of the 

contributing of online health information seeking. Apart from that, several studies also reported 

that digital disparity is one of the contributing factors with reference to age and socioeconomic 

status (Lorence & Park, 2007; Massey, 2016; Rains, 2008). 

According to Internet World Stats (2020), the amount of Internet users worldwide are 

4.6 billion people; for Malaysia itself, there are 81.4% of the population or 32.4 million people 

using the Internet. In Malaysia, one of the most famous searches among teenagers and adults 

are looking up health information online (Ahamd et al., 2020). Based on a survey conducted 

by Malaysian Communication and Multimedia Commission (MCMC) in 2018, there were 87.4% 

of internet users and majority of them were from age 20 to 40 as compared to the users who 

were from age 50 and above (18.1%) (Malaysian Communication and Multimedia Commission, 

2019). The findings by MCMC correspond to the findings obtained by Beaudoin and Hong 

(2011), Fox and Duggan (2013) and Jacobs et al. (2017) – United States of America and Bach 

and Wenz (2020) – Germany. Furthermore, a collaborative research between MCMC and 

Institute for Health Behavioural Research (IHBR), was carried out in 2017 and seeking online 

health information among Malaysians was part of the research. The results stated that 77.2% 



Readability and Collocation of Brochures     12 
  

of Malaysians look for health information online. The results highlighted that popular health 

topics searched by Malaysians are ‘symptoms and diseases’ (91.4%), ‘healthcare tips’ (89.8%), 

‘treatment method’ (83.5%), ‘medications/ drug information’ (73.7%) and lastly ‘place to get 

treatment’ (63.8%). In general, 82.7% of Malaysians were reported to believe the health 

information they obtained from the internet. However, 5.7% of Malaysian felt otherwise, while 

the remaining 11.7% are unprejudiced (Malaysian Communication and Multimedia 

Commission, 2017). 

In a recent study, Ahmad et al. (2020) investigated the elderly in Malaysia looking for 

health information on the Internet. They found that 86.4% of elderly accessed the Internet to 

look for health information, and their four popular searches are violence (39.9%), skin-care 

(31%), disease information (20.9%) and hearing problem (20.5%). The health portals they 

frequently visited were MOH Portal (34.4%), followed by Nutrition Division Portal (27.5%), 

and lastly MYHEALTH Portal (19.4%). In short, this study reported that 9 out of 10 elderly 

used the internet to get the latest news compared to looking for health information. The 

motivation behind their searches was that they wanted to know the latest news happening 

around the world; but, seeking for health information will become the priority when they suffer 

from some illnesses. Similar results can be seen in Houstan and Allison (2002), Atkinson et al. 

(2009) and Bansil et al. (2006) studies which were conducted in the United States of America.  

2.2.1 Health Information Seeking Behaviour 

Zimmerman and Shaw (2019) defined health information seeking behaviour (HISB) as 

a multidimensional concept that focuses on health promotion and people’s psychological state 

of handling or being diagnosed with an illness or medical condition. Due to the technological 

advancement, several studies reported that people are starting to seek health information online 

so that they are able to enhance their health literacy levels (Lee & Kim, 2015). It would guide 
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them to adopt a healthy lifestyle (Wonsun et al., 2015) and feel confident when making 

decisions about their own health conditions (Roettl et al., 2016). Moreover, another advantage 

is that individuals get to maintain their anonymity when browsing for health information 

(Jacobs et al., 2017). On the whole, health information seeking behaviour is an umbrella term 

for browsing health information, constantly updating their health literacy and being a passive 

recipient of health information (Zimmerman & Shaw, 2019).   

Kuske et al. (2017) identified four components that influence an individual’s health 

information seeking behaviour, which include demographic, cognitive, internal and external 

factors. The first factor is demographic which involves socioeconomic status, income, gender, 

age and education. Past studies have reported that low socioeconomic status (Bach & Wenz, 

2020), low education levels and low income levels (Ulla Diez & Perez-Fortis, 2009) can 

influence an individual’s health information seeking behaviour. These three studies found out 

that parents and adolescents with higher education, high income level and better socioeconomic 

status tend to be healthier and promote positive health behaviour to the people around them 

(Bach & Wenz, 2020; Ozturk & Ayaz-Alkaya, 2020; Ulla Diez & Perez-Fortis, 2009). In the 

studies by Ulla Diez and Perez-Fortis (2009) and Bach and Wenz (2020), they indicated that 

women are more likely to browse the internet for health online information, as well as 

individuals who received tertiary education. Furthermore, Ulla Diez and Perez-Fortis (2009) 

and Ozturk and Ayaz-Alkaya (2020) asserted that mothers with higher education levels have a 

positive impact on their children’s health. 

Furthermore, the second factor is cognitive. Wang et al. (2019) suggested that the 

cognitive factor includes ease of use, usefulness, behavioural control and benefits. For instance, 

Ahmad et al. (2020) found out that the reason elderlies seek health information online is to 

gather information regarding their personal health; and it is free, fast and convenient. The 

findings by Bach and Wenz (2020) suggested that the adolescents, adults, non-smokers and 
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individuals with tertiary education are more likely to utilize the search engine to seek health 

information due to the ease of use and ability to use health-related apps to keep track of their 

health.  

Moreover, the third contributor is internal factor which consist of attitude, self-efficacy, 

Internet experience, health anxiety and trust (Wang et al., 2019). Researchers claimed that trust 

in healthcare and self-belief are the driving factors that motivate online health information 

seeking behaviour. Consistent results were reported by Cao et al. (2016) and Wang et al. (2019) 

on individuals in China. Same goes to the study done by Jaafar et al. (2017) on Malaysians. 

Lastly, external factor concerns the individual’s environment affects their health behaviour. 

Wang et al. (2019) found out that social support and subjective norms have an influence on an 

individual’s health behaviour, and similar results are achieved in McKinley and Wright’s (2014) 

study on informational social support and online health information seeking.  

In short, most of the past studies focused on how health information seeking behaviour 

influences individuals to make decisions relating to health, ways to improve their level of health 

literacy and the factors that prompt the health information seeking behaviour. Thus, health 

information seeking behaviour is able to encourage an individual to lead a healthier lifestyle 

which decreases the rate of morbidity and mortality. Needless to say online health information 

should be readable for all age groups because it gives them more motivation to constantly look 

for health information and improve their healthy literacy level.  

2.3 Readability Formula  

Dale and Chall (1949) stated that readability is “the sum total (including the interactions) 

of all those elements within a given piece of printed material that affects the success a group 

of readers have with it” (p.23). The significance of readability consists of three factors, namely 

the rise in the amount of reading required for success, the deterioration of comprehension skills 
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of secondary school graduates, and the simplification of written text as an unbiased clarification 

for the rise of reading and the deterioration of comprehension skills (Klare, 1984). Therefore, 

the development of readability formula is used as predictive devices to provide an estimation 

of the reading level of the written text and to identify the complexity of vocabulary using word 

length counts (Friedman & Hoffman-Goetz, 2006). The following section will further clarify 

the three readability formulas used in this research.  

2.3.1 Flesch-Kincaid Grade Level (FKGL) 

Rudolph Flesch formulated a text readability measurement called Flesch-Kincaid 

Grade Level which uses word sentence and sentence length to calculate the readability of a text 

(Kincaid et al., 1975). The Flesch-Kincaid Grade Level formula can be seen in Figure 2.1. The 

results generated from the formula is referred to Flesch-Kincaid Grade Level that ranges from 

100 (easy to read) to 0 (difficult to read). Figure 2.2 shows the conversion table for Flesch-

Kincaid Grade Level Formula.  

 

Figure 2.1: Flesch-Kincaid Grade Level Formula 

 

Figure 2.2: Flesch-Kincaid Grade Level’s conversion table 
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2.3.2 Flesch Reading Ease (FRE) 

Flesch Reading Ease (Flesch, 1984) measures texts that are written between Grade 5 

and university graduate level. This readability formula is based on two components which are 

average sentence length (the number of sentence) and average word length (the number of 

syllables) which can be seen in Figure 2.3. After the calculation, the results will be referred to 

as the Flesch Reading Ease Scale indicating the school level in Figure 2.4.  

 

Figure 2.3: Flesch Reading Ease Formula  

 

Figure 2.4: Flesch Reading Ease Scale 

2.3.3 Simple Measure of Gobbledygook (SMOG) 

McLaughlin (1969) formulated the SMOG Readability Formula as an enhanced version 

of previous formulas. The formula in Figure 2.5 is used to estimate the number of years of 

education required for an individual to read a text. The results derived from the formula is 

referred to as the SMOG Conversion Table in Figure 2.6 indicating the education level.  
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Figure 2.5: SMOG Readability Formula  

 

Figure 2.6: SMOG conversion table 

2.4 Recommended reading levels for health information 

  As a matter of fact, there is a broad range of health information sources on the Internet 

and a majority of people are actively seeking health information online (Massey, 2016). Boxell 

et al. (2012) claimed that individuals with low literacy levels are unable to understand the health 

information they read. As a result, they will have less health awareness and they will experience 

more barriers in seeking medical help. They also revealed that there is a relationship between 

health information and service barriers, which may reflect in skills like scheduling a medical 

appointment and consulting health care professionals (Boxell et al., 2012). Furthermore, it has 

become a concern that individuals with low literacy levels are more likely to engage in life-

threatening health practices, which could result in an increase of morbidity and premature death 

(World Health Organization, 2018). According to a study conducted by Institute of Public 

Health (2015), the level of sufficient health literacy among Malaysian adults is 6.6%. In order 

for the public to improve their health literacy, the information delivered by health experts 

should be written no higher than sixth grade (McKenzie et al., 2016) which is equivalent to 

Primary Year 6 according to the education system in Malaysia (Wong et al, 2019). 
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 However, results from previous studies showed that the reading levels of printed and 

online health materials are written above the recommended level. For instance, online dengue 

materials in the US are reported to be written for the 10th grade instead of following the 

recommended 6th grade (Meleo-Erwin et al., 2020). Consistent results are recorded for patient 

education materials related to parathyroid surgery (Patel et al., 2015), early intervention 

program literature (Pizur-Barnekow et al., 2011), American shoulder and elbow surgeons’ 

patient brochure (Schmaier et al., 2018) and lastly leaflets about sexual health promotion 

(Corcoran & Ahmad, 2016) in the US ranges from 9th grade to college graduate. Interestingly, 

in the UK, orthodontic patient information leaflets are difficult for the UK population to read 

and the average reading level for the information leaflets is 7th grade (Seehra et al., 2016). In 

the Netherlands, information forms for children and adolescents also showed similar results in 

that it is only suitable for children who have received Grade 9 education (Groten-Wiegers et 

al., 2015). Furthermore, in Qatar, the patient information leaflets for antidiabetic medication 

can only be understood by readers who are 11th graders and above (Munsour et al., 2017), and 

similar results are reported by Downing et al. (2011) that the online health information for 

asplenic patients in Canada is written for 11th graders too.  

2.4.1 Reading levels of health information in Malaysia  

The reading levels of health information in Malaysia also exhibit similar results from 

other countries. For instance, Daud and Hamid (2014) investigated the readability level of the 

‘About Us’ section of Malaysian Hospitals. The readability formulae used in this study are 

FOG and SMOG. The results showed that the ‘About Us’ sections of Malaysian hospitals are 

beyond the recommended 6th grade level, and most of the content are only suitable for 

undergraduates and graduates. Similar results were found in the research of Hamid et al. (2020) 

whereby 9 out 14 texts were categorised as difficult by SPIKE Dyslexia, and readers with 

reading difficulties were unable to comprehend the Covid-19 information published by the 
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Malaysian Ministry of Health, which could have resulted in an increase of infection cases. 

However, Wong et al. (2019) reported that oral education pamphlets composed by the 

Malaysian Ministry of Health Malaysia corresponded to the recommended education level, 

which is 6th grade and it is equivalent to primary school’s Year 6 in Malaysia. 

2.5 Lexical collocation in science related academic texts and journalistic texts 

Collocation helps readers to retrieve information easily (Huston & Francis, 2000) and 

consequently improve their comprehension level. This is because the human brain has the 

ability to analyse prefabricated units like collocations more efficiently (Menon & Mukundan, 

2012). A number of past studies reported that collocation knowledge tends to improve learners 

and readers’ use of language. Sadighi and Sahragard (2013) and Tekingul (2013) stressed that 

collocation knowledge has an impact on reader’s comprehension of text. Moreover, the purpose 

of using collocation analysis is to explore the discourse used in scientific texts and journalistic 

texts. Therefore, the following studies on collocations have been done by scholars to find out 

common collocation patterns in academic texts and journalistic texts related to science. 

Menon and Mukundan (2012) investigated the collocations patterns of high frequency 

noun keywords in science textbooks used by upper secondary students in Malaysia. Their 

findings showed the highest frequencies collocation pattern found in the textbooks are noun-

noun (NN), noun-adjective (NA), adjective-noun (AN) and lastly verb-noun (VN). Moreover, 

in Trinant and Yodkamlue’s (2018) study, similar results are obtained whereby nursing 

research articles consists a majority of NN, AN, NA and VN collocation pair, and the least 

frequent collocation is noun-adverb collocation pair. Consistent results were achieved by 

Joharry and Turiman (2020), where the collocation pair of the node word, Covid-19 are NN, 

VN and NV are most the common in letters to the editor. In short, these three studies shared 

the same results where the predominant collocational pairs are NN, NA, AN and VN. The noun 
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act as a base and it can be considered as a characteristics of collocational patterns found in the 

area of science such as educating ESL learners about science, nursing and descriptions on an 

infectious disease in journalistic texts.   

It can be deduced that the collocational pattern found in science related academic texts 

and journalistic texts may have a significant influence on the collocations in health brochures 

published by KKM, because they do not have huge differences in structure and vocabulary 

(Joharry & Turiman, 2020; Menon & Mukundun, 2012; Trinant & Yodkamlue, 2019). 

2.6 Conceptual Framework 

Figure 2.7 depicts the conceptual framework for this research. The research is divided 

into two stages. The first stage is to determine the readability of communicable disease health 

brochures and the second stage is to find out the words used to describe communicable disease. 

The readability of the communicable diseases will the evaluated using FKGL, FRE and SMOG. 

Next, the collocation analysis will be carried out using GraphColl in #LancsBox. The following 

chapter will further elucidate the researcher’s approach to each step of the analysis.  
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Figure 2.7: Conceptual framework for the readability and collocation in Malaysian online 

health brochures. 

2.7 Chapter Summary 

This chapter describes the importance of health literacy and the determinants of online 

health information seeking behaviours. It also investigates the readability formula and 

reviewed past studies on the suitable reading level for medical related texts in other countries 

and Malaysia. This was followed by a review of past studies related to collocations and findings 

on collocational patterns in science related texts. Lastly, the conceptual framework for this 

study was depicted.  



Readability and Collocation of Brochures     22 
  

CHAPTER 3: METHODOLOGY 

3.0 Introduction  

 This chapter illustrates the research design used to analyse the communicable disease 

health brochures and the creation of Malaysian Online Health Brochures corpus. It also 

describes the usage of a corpus analysis software tool and online readability calculator, as well 

as the research procedure for this study. 

3.1 Research Design  

This is a corpus assisted research which employed primary data collection by compiling 

online Malaysian health brochures as a corpus. This method was chosen because it can help 

examine the readability of online Malaysian health brochures, while also allowing the 

researcher to determine the collocations used to describe various communicable diseases. 

3.2 Corpus and Tools 

This section discusses the creation of the Malaysian Online Health Brochure (MOHB) 

Corpus and tools used to identify the readability and collocations of the health brochures. 

3.2.1 Creation of Malaysian Online Health Brochures Corpus  

A total of 32 communicable disease health brochures from KKM were used to create 

the corpus for this research. All the brochures for the past twenty years were downloaded from 

the KKM website. These 32 English communicable disease health brochures were translated 

from Bahasa Malaysia communicable disease brochures. This is because KKM acknowledged 

the importance of the communicable diseases health and translated it to English so that it can 

reach more readers and encourage them adopt the preventive measures in their life (Ministry 

of Health, 2019). The selection of these health brochures are based on the type of diseases, 

specifically communicable diseases. Another criterion taken into consideration was the number 
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of words on the health brochures. Health brochure contains both texts and visuals aids such as 

pictures, illustration and charts to reinforce the message delivered to its readers (Wong et al., 

2019). However, those visual aids will be eliminated. Figure 3.1 is a sample of the health 

brochure selected for the corpus. 

 

Figure 3.1: Sample of communicable disease health brochure selected for the corpus 

The communicable diseases health brochures selected for this corpus were AIDS/HIV, 

avian flu, cough, Covid-19, dengue, hepatitis B, hand foot and mouth disease (HFMD), 

influenza, H1N1, pertussis, rubella, SARS, cholera, tuberculosis, tetanus and typhoid. As these 

are the only available health brochures on the KKM website and they are published from 2000 

to 2020.  

The format of these KKM communicable disease health brochures are in PDF and they 

will be converted to plain text. Next, the target text was uploaded to the online readability 

calculator to identify the reading level of the selected brochures, then to a corpus analysis 

software to determine the frequent collocation of communicable diseases. 
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3.2.2 Readability Calculator  

  An online readability calculator (https://www.onlineutility.org/english/readabil 

ity_test_and_improve.jsp) was used to calculate the reading level of the selected communicable 

disease brochures’ plain text individually. The reading level of these health brochures would 

calculated using Flesch-Kincaid Grade Level, Flesch Reading Ease and SMOG. Next, the text 

document would be pasted in the readability calculator website which is depicted in Figure 3.2 

where a Hepatitis B brochure is being used as an example.  

 

Figure 3.2: The texts from the Hepatitis B brochure pasted in the online readability calculator 

Different readability formulas generate different scores due to the differences in 

measurement methods, thus, it is crucial to adopt multiple readability formulas to supplement 

each other (Klingbeil et al., 1995 as cited in Groten-Wiegers et al., 2015). It is important to 

note that these readability formulas that measures the length of words and sentences do not 

take the factors influencing the readability levels into account (Groten-Weigers et al., 2015). 

Despite their limitations, past studies still used these readability formulas to identify the 

readability of medical information (Groten-Weigers et al., 2014). Lastly, the results of the 
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Flesch-Kincaid Grade Level, Flesch Reading Ease and SMOG were recorded which can be 

seen in Figure 12 and the researcher would refer to the conversion table in Figure 4, Figure 6 

and Figure 8 to determine the reading levels. 

3.2.3 Corpus Analysis Software  

In this research, collocates were analysed using the freely available corpus analysis 

software tool i.e. GraphColl in #LancsBox 5.1.2 (Brezina et al., 2020). Firstly, the Malaysian 

Online Health Brochures Corpus was uploaded into #LancsBox which can be seen in Figure 

3.3. Once the corpus was successfully uploaded to the software, the process of determining 

relevant collocation of communicable disease can start by using GraphColl. The name of the 

communicable disease was used a node word and the five words on its left and right were 

identified to determine the common words that co-occur with the node word.  

 

Figure 3.3: Corpus 2 is an example of the compilation of several health brochures. 
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3.3 Research Procedure 

In stage one, the first step taken was using the search engine “Google” to access to the 

KKM Website to search for health brochures about communicable diseases. The terms used to 

conduct the search were the names of the communicable diseases. The list of communicable 

diseases was retrieved from the Case Definition for Infectious Disease in Malaysia which was 

published by the Disease Control Division from Malaysian Ministry of Health in 2017. The 

total number of communicable diseases listed in this booklet is forty. The list of communicable 

diseases was narrowed down based on the availability of the health brochures in the KKM 

website. In addition, the newly discovered severe acute respiratory syndrome coronavirus 2 

(SARS-CoV-2; formerly called 2019-nCoV) was added into the list.  This step is to ensure that 

all possible health brochures about communicable diseases were searched.  

Moreover, another criterion was considered, health brochures in languages other than 

English were excluded because this research focused on English communicable disease 

brochures only. All available communicable disease health brochures were downloaded in PDF 

format then converted to plain text. Visual aids on the health brochures such as copyright notice, 

date stamps, tables, illustration, website information, hyperlinks and pictures were eliminated 

to prevent skewing readability score (Patel et al., 2015).  This is because the plain text format 

does not read images and visual aids.  

The second step was to name the plain texts of these health brochures were named 

according to the title of the brochures. The readability of these health brochures was calculated 

using FRE, FKGL and SMOG. These plains texts were inserted individually into the free online 

readability calculator at http://www.online-utility.org/english/readability_test_and_impr 

ove.jsp.  
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The third step was generating all the readability levels of the health brochures and the 

results were tabulated according to the readability formulas used. With these steps, the first 

research objective of this research was fulfilled. Later, the readability scores were referred to 

conversion table of each readability formula so that the researcher could determine the reading 

levels of these communicable disease health brochures and conclude that whether it is easily 

understood by Malaysians.  

The second stage of the study utilized all the converted plain texts of the health 

brochures which was completed in the second step. The following step was compiling all the 

plain texts of these health brochures to create a corpus titled Malaysian Online Health Brochure 

Corpus and upload them into #LancsBox. Once the corpus was fully uploaded and tagged, the 

researcher generated the concordance list. With the help of #LancsBox, the second research 

objective was achieved which is to find out the common words surrounding the communicable 

diseases from a collocational point of view. Using one of the tools in #LancsBox, GraphColl 

extracted the collocates surrounding the node words which were the name of communicable 

diseases from a span of five words to the left and right of the node word. According to Berzina 

et al. (2015), the automatic extraction of collocation will be based on distance, frequency, 

exclusivity, directionality, dispersion and type token distribution. In this analysis, the 

collocation was measured based on Mutual Information cubed (MI3) and the mutual 

information score was set to 10 as the threshold value in order to determine the most frequent 

collocate.   

The frequency of these collocations surrounding the name of the communicable 

diseases explained how KKM structured their health brochures to engage and deliver important 

information regarding communicable diseases. In addition, analyzing the dispersion of 

collocational items in the health brochures helped the researcher to understand the connectivity 

between the node words and the collocates which in turn revealed the purpose of publishing 
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health brochures and produced more accurate generalizations. The entire research procedure is 

depicted in Figure 3.4. 
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Figure 3.4: The research procedure of the readability and collocation of Malaysian Online 

Health Brochures 

3.4 Chapter Summary 

This chapter presented a comprehensive description of the research design that was 

used to identify the readability and collocations in Malaysian online health brochures. Most 

importantly, it explained the approaches which are using FRE, FKGL and SMOG to evaluate 

the communicable disease brochures published by KKM and using to GraphColl in #Lancsbox 

to find out the words that are used to describe the communicable disease.  
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CHAPTER 4: FINDINGS AND DATA ANALYSIS 

4.0 Introduction 

This chapter will be divided into two parts to cover the readability levels and collocation 

that are used to describe communicable disease.  Section 4.1 addresses the readability levels of 

communicable disease health brochures produced by KKM.  It will be sub-categorised into 3 

sub-topics which highlight the readability scores obtained using Flesch Reading Ease (FRE), 

Flesch-Kincaid Grade Level (FGKL) and Simple Measure of Gobbledygook (SMOG). On the 

other hand, Section 4.2 presents frequently used collocates to describe the communicable 

disease. The 17 communicable diseases that Section 4.2 would be addressing are AIDS/HIV, 

Avian Influenza, Cholera, Cough, Covid-19, Dengue, Ebola, H1N1, Hepatitis B, Hand, Foot 

and Mouth Disease, Influenza, Pertussis, Rubella, SARS, Tuberculosis, Tetanus and Typhoid. 

4.1 Readability levels from FRE, FKGL and SMOG of Health Brochures 

In this research, 32 communicable disease brochures were evaluated by Flesch Reading 

Ease (FRE), Flesch-Kincaid Grade Level (FKGL) and Simple Measure of Gobbledygook 

(SMOG). The brochures are published from 2000 until 2020 and the length of the health 

brochures ranges from 225 to 791 words which were displayed in Table 4.1. The brochures 

with the highest readability score or lowest readability score on one of the readability scales 

does not have the same readability score in another readability scale because of varied 

calculation methods. Therefore, the results generated using FGKL, FRE and SMOG may differ 

slightly depending on the conversion table of each readability formula.  

Table 4.1 

 The title of the communicable disease brochures and its length 
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No. Title of the brochure 

Number of 

words 

AIDS/HIV 

1 AIDS is preventable  311 

2 AIDS Guidelines for Hairdressers and Barbers 592 

3 Go for HIV Test  313 

4 HIV & AIDS  775 

5 If you are going abroad… REMEMBER! 620 

6 Teenagers & HIV/AIDS 383 

7 Women and HIV/AIDS 430 

8 Woman and HIV/AIDS  457 

AVIAN INFLUENZA  

9 Avian Influenza What You Need to Know  352 

10 Avian Influenza Bird Flu 302 

CHOLERA  

11 Beware! Danger of Cholera  253 

COUGH 

12 Cover Your Cough  225 

CORONAVIRUS 

13 Basic Protective Measure Against The New Coronavirus  303 

14 Covid19 Coronavirus Disease 2019  225 

DENGUE 

15 Just Take 10 Minutes  321 

16 Prevent Dengue  229 
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EBOLA 

17 Alert on Ebola Virus Disease  258 

HEPATITS B 

18 Hepatitis B 382 

HAND FOOT AND MOUTH DISEASE  

19 Prevent Hand Foot and Mouth Disease  341 

INFLUENZA 

20 Influenza  604 

21 Pandemic Influenza What You Need to Know: Keep Your Hands 

Clean  

226 

22 Influenza What You Need to Know: Influenza Virus  595 

23 Influenza: What You Need to Know and Do If You Experience Signs 

and Symptoms of Influenza During a Pandemic Situation 

465 

24 Pandemic Influenza What You Need to Know: Frequently Asked 

Questions (FAQ) 

547 

25 Prevent Influenza A (H1N1) 238 

26 Influenza A Wash Your Hands  791 

PERTUSSIS 

27 Whooping Cough (Pertussis) 400 

RUBELLA  

28 Rubella  379 

SEVERE ACUTE RESPIRATORY SYNDROME (SARS) 

29 Health Alert from Ministry of Health, Malaysia on Severe Acute 

Respiratory Syndrome SARS 

463 
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TUBERCULOSIS 

30 TB (Tuberculosis) 428 

TETANUS  

31 Tetanus (Lock Jaw) 276 

TYPHOID 

32 High Fever Abdominal Discomfort Diarrhoea 297 

Total number of words 12781 

 

In Table 4.1, the total of AIDS/ HIV brochures is 8. Next, there are 2 brochures each 

for Avian Influenza, Coronavirus and Dengue. As for Influenza, there are a total of 7 brochures. 

Lastly, Cholera, Cough, Ebola, Hepatitis B, Hand Foot and Mouth Disease, Pertussis, Rubella, 

SARS, Tuberculosis, Tetanus and Typhoid each with 1 brochure. There are a total of 32 English 

communicable disease brochures collected from KKM’s website. These brochures contain 

information about the symptoms of the disease, preventive ways and details about the cause of 

these communicable diseases.  

4.1.1 Readability level from FKGL 

Table 4.2 displays the results derived using FKGL. A total of 18 brochures were 

suitable for those who received Grade 8 and Grade 9 education which are associated with the 

readability level, standard. The brochure, “AIDS is Preventable” had the lowest readability 

level which was suitable for readers with Grade 6 education.  Moreover, only 1 brochure about 

Hepatitis B was labelled as rather difficult and another 2 brochures about Coronavirus and 

Dengue were considered very difficult according to the FKGL’s conversion table. In short, 

96.88% of the brochures accessed using FKGL were beyond the recommended reading level 

proposed by the Institute of Public Health.  
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Table 4.2 

Readability of communicable disease health brochures using FKGL 

No. Title of the brochure 

Flesch 

Kincaid 

Grade Level  

Readability  

Level 

AIDS/HIV 

1 AIDS is preventable  4.4 Very easy 

2 AIDS Guidelines for Hairdressers and Barbers 9.8 Standard 

3 Go for HIV Test  7.4 Quite easy 

4 HIV & AIDS  8.0 Standard 

5 If you are going abroad… REMEMBER! 8.3 Standard 

6 Teenagers & HIV/AIDS 9.0 Standard 

7 Women and HIV/AIDS 7.9 Quite easy 

8 Woman and HIV/AIDS  7.5 Quite easy 

AVIAN INFLUENZA  

9 Avian Influenza What You Need to Know  6.1 Easy 

10 Avian Influenza Bird Flu 8.0 Standard 

CHOLERA  

11 Beware! Danger of Cholera  8.8 Standard 

COUGH  

12 Cover Your Cough  8.8 Standard 

CORONAVIRUS 

13 Basic Protective Measure Against The New Coronavirus  15.1 Very difficult 

14 Covid19 Coronavirus Disease 2019  8.9 Standard 
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DENGUE 

15 Just Take 10 Minutes  19.6 Very difficult 

16 Prevent Dengue  7.3 Quite easy 

EBOLA  

17 Alert on Ebola Virus Disease  9.2 Standard 

HEPATITIS B 

18 Hepatitis B 10.7 Rather 

difficult 

HAND, FOOT AND MOUTH DISEASE  

19 Prevent Hand Foot and Mouth Disease  8.2 Standard 

INFLUENZA  

20 Influenza  9.6 Standard 

21 Pandemic Influenza What You Need to Know: Keep 

Your Hands Clean  

5.6 Easy 

22 Influenza What You Need to Know: Influenza Virus  8.7 Standard 

23 Influenza: What You Need to Know and Do If You 

Experience Signs and Symptoms of Influenza During a 

Pandemic Situation 

9.7 Standard 

24 Pandemic Influenza What You Need to Know: 

Frequently Asked Questions (FAQ) 

7.8 Quite easy 

25 Prevent Influenza A (H1N1) 7.0 Quite easy 

26 Influenza A Wash Your Hands  7.9 Quite easy 

PERTUSSIS  

27 Whooping Cough (Pertussis) 9.6 Standard 

RUBELLA  

28 Rubella  8.9 Standard 
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SEVERE ACUTE RESPIRATORY SYNDROME (SARS) 

29 Health Alert from Ministry of Health, Malaysia on 

Severe Acute Respiratory Syndrome SARS 

8.2 Standard 

TUBERCULOSIS  

30 TB (Tuberculosis) 9.1 Standard 

TETANUS  

31 Tetanus (Lock Jaw) 8.3 Standard 

TYPHOID  

32 High Fever Abdominal Discomfort Diarrhoea 8.3 Standard 

 

4.1.2 Readability level from FRE  

The readability scores accessed using FRE are shown in Table 4.3. The results revealed 

that only one brochure, “AIDS is Preventable” follows the recommended reading level which 

was Grade 6. 18 out of 32 communicable health brochures had reading levels of Grade 10 to 

12. Moreover, 8 brochures related to Cholera, Covid-19, Ebola, Hepatitis B, Influenza, 

Pertussis and Tetanus had reading levels that are suitable for college students. 4 brochures 

associated with HIV, Avian Influenza, Hand, Foot and Mouth Disease, and H1N1 shared the 

same reading level that were suitable for Grade 8 and 9. Besides that, the brochure, “Just Take 

10 Minutes” had the highest reading level that can be understood by college graduates. Overall, 

96.88% of the communicable disease brochures accessed by FRE were beyond the 

recommended reading level proposed by the Institute of Public Health.  

Table 4.3 

 Readability of communicable disease health brochures using FRE  
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No. Title of the brochure 

Flesch 

Reading 

Ease 

Reading Level 

(Grade) 

AIDS/HIV 

1 AIDS is preventable  81.9 6 

2 AIDS Guidelines for Hairdressers and Barbers 53.1 10-12 

3 Go for HIV Test  64.9 8 & 9 

4 HIV & AIDS  57.2 10-12 

5 If you are going abroad… REMEMBER! 59.3 10-12 

6 Teenagers & HIV/AIDS 50.8 10-12 

7 Women and HIV/AIDS 55.3 10-12 

8 Woman and HIV/AIDS  59.5 10-12 

AVIAN INFLUENZA  

9 Avian Influenza What You Need to Know  67.9 8 & 9 

10 Avian Influenza Bird Flu 59.00 10-12 

CHOLERA  

11 Beware! Danger of Cholera  46.1 College 

COUGH  

12 Cover Your Cough  58.9 10-12 

CORONAVIRUS 

13 Basic Protective Measure Against The New Coronavirus  31.6 College 

14 Covid19 Coronavirus Disease 2019  48.1 College 

DENGUE 

15 Just Take 10 Minutes  25.9 College graduate 

16 Prevent Dengue  59.0 10-12 

EBOLA  

17 Alert on Ebola Virus Disease  47.5 College 
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HEPATITIS B 

18 Hepatitis B 40.2 College 

HAND, FOOT AND MOUTH DISEASE  

19 Prevent Hand Foot and Mouth Disease  61.7 8 & 9 

INFLUENZA  

20 Influenza  47.6 College 

21 Pandemic Influenza What You Need to Know: Keep 

Your Hands Clean  

69.9 8 & 9 

22 Influenza What You Need to Know: Influenza Virus  52.2 10-12 

23 Influenza: What You Need to Know and Do If You 

Experience Signs and Symptoms of Influenza During a 

Pandemic Situation 

56.0 10-12 

24 Pandemic Influenza What You Need to Know: 

Frequently Asked Questions (FAQ) 

55.8 10-12 

25 Prevent Influenza A (H1N1) 59.9 10-12 

26 Influenza A Wash Your Hands  56.8 10-12 

PERTUSSIS  

27 Whooping Cough (Pertussis) 45.3 College 

RUBELLA  

28 Rubella  51.4 10-12 

SEVERE ACUTE RESPIRATORY SYNDROME (SARS) 

29 Health Alert from Ministry of Health, Malaysia on 

Severe Acute Respiratory Syndrome SARS 

54.8 10-12 

TUBERCULOSIS  

30 TB (Tuberculosis) 53.9 10-12 

TETANUS  

31 Tetanus (Lock Jaw) 47.7 College 
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TYPHOID  

32 High Fever Abdominal Discomfort Diarrhoea 52.2 10-12 

 

4.1.3 Readability level from SMOG  

Table 4.4 depicts the results derived from SMOG. The results indicated that only 3 

brochures related to AIDS, Cough and H1N1 followed the recommended reading level, Grade 

6 which is equivalent to middle school education. According to the Malaysian education system, 

Grade 6 is equivalent to primary school, Year 6. Based on the calculation derived using SMOG, 

84.38% of the communicable health brochures published were suitable for readers with high 

school education. However, the brochure “Basic Protective Measure Against the New 

Coronavirus” had the highest readability score which can be only understood by 

undergraduates and the brochure, “Just Take 10 Minutes” had the readability score that was 

suitable for graduates.  

Table 4.4 

 Readability of communicable disease health brochures using SMOG  

No. Title of the brochure SMOG Reading Level 

AIDS/HIV 

1 AIDS is preventable  7.7 Middle school 

2 AIDS Guidelines for Hairdressers and Barbers 11.7 High school 

3 Go for HIV Test  9.8 High school 

4 HIV & AIDS  10.7 High school 

5 If you are going abroad… REMEMBER! 10.3 High school 

6 Teenagers & HIV/AIDS 11 High school 
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7 Women and HIV/AIDS 10.3 High school 

8 Woman and HIV/AIDS  10.1 High school 

AVIAN INFLUENZA  

9 Avian Influenza What You Need to Know  9.1 High school 

10 Avian Influenza Bird Flu 10.3 High school 

CHOLERA  

11 Beware! Danger of Cholera  11.1 High school 

COUGH  

12 Cover Your Cough  8.8 Middle school 

CORONAVIRUS 

13 Basic Protective Measure Against The New Coronavirus  14.9 Undergraduate 

14 Covid19 Coronavirus Disease 2019  9.9 High school 

DENGUE 

15 Just Take 10 Minutes  17.6 Graduate 

16 Prevent Dengue  9.4 High school 

EBOLA  

17 Alert on Ebola Virus Disease  11.1 High school 

HEPATITIS B 

18 Hepatitis B 11.7 High school 

HAND, FOOT AND MOUTH DISEASE  

19 Prevent Hand Foot and Mouth Disease  10.3 High school 

INFLUENZA  

20 Influenza  11.6 High school 

21 Pandemic Influenza What You Need to Know: Keep 

Your Hands Clean  

8.7 Middle school 
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22 Influenza What You Need to Know: Influenza Virus  10.8 High school 

23 Influenza: What You Need to Know and Do If You 

Experience Signs and Symptoms of Influenza During a 

Pandemic Situation 

11.7 High school 

24 Pandemic Influenza What You Need to Know: 

Frequently Asked Questions (FAQ) 

10.2 High school 

25 Prevent Influenza A (H1N1) 9.5 High school 

26 Influenza A Wash Your Hands  10.3 High school 

PERTUSSIS 

27 Whooping Cough (Pertussis) 11.0 High school 

RUBELLA  

28 Rubella  10.8 High school 

SEVERE ACUTE RESPIRATORY SYNDROME (SARS) 

29 Health Alert from Ministry of Health, Malaysia on 

Severe Acute Respiratory Syndrome SARS 

10.1 High school 

TUBERCULOSIS  

30 TB (Tuberculosis) 11.0 High school 

TETANUS  

31 Tetanus (Lock Jaw) 10.0 High school 

TYPHOID  

32 High Fever Abdominal Discomfort Diarrhoea 9.6 High school 

 

In short, the brochures that have consistent results from FKGL, FRE and SMOG are 

“Just take 10 minutes” and “Basic Protective Measure Against the New Coronavirus”. These 

two brochures are suitable for readers who received tertiary education. It is worth highlighting 

that 6 brochures titled “Beware! Danger of Cholera”, “Alert on Ebola Virus Disease”, 
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“Influenza”, “Whooping Cough (Pertussis)” and “Tetanus (Lock Jaw)” have a huge readability 

score difference. In FRE, these brochures are suitable for college students while FKGL and 

SMOG scores show that they are meant for readers who possessed middle school education 

from Grade 8 to Grade 10 which is equivalent to Form 2 to Form 4 based on the Malaysian 

education system. Lastly, 34.4% of communicable disease brochures have a small difference 

around 1 or 2-grade level.  

4.2 Collocations of communicable disease in Malaysian Online Health Brochures 

 (MOHB) corpus  

 This section discusses the analysis of frequent collocations of communicable disease in 

the Malaysian Online Health Brochures (MOHB) corpus. The corpus has 12510 tokens, 2109 

types and 2083 lemmas.  the name of the communicable disease is used as the node word to 

find out the frequent collocations of the communicable diseases using GraphColl in #LancsBox 

5.1.2.  

In this study, the researcher will use mutual information cube (MI3) as a statistical 

measure to generate the collocations in GraphColl. According to Berzina et al. (2015), MI3 

will give more weight to the most frequent collocations in the corpus. MI3 is beneficial to this 

study because it eliminates the grammatical words and focuses on content words such as nouns, 

verbs, adjectives and adverbs (Al-Nakeeb & Mufleh, 2018). The researcher adopted the 

following settings: the word span is 5 words on each side of the node word, the frequency value 

was set to 2 (Al-Nakeeb & Mufleh, 2018) because the MOHB corpus is a small and specialized 

corpus. The mutual information (MI) score was set at 10 so that frequent and relevant 

collocations were shown in GraphColl (Marin, 2017).   

The top 50 words in the MOHBC were illustrated in Table 4.5. The top 10 words in 

MOHBC are function words. It is important to note that this is a specialised corpus. It focuses 
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mainly on communicable diseases brochures and due to its small size, the top 50 words consist 

of more function words than content words. In order to achieve the second objective of this 

research, function words will not be included in the analysis. This is because content words 

carry a lot of semantic weight compared to function words (Bird et al., 2002). Moreover, the 

main role of function words is to express sentential structure only. Therefore, function words 

that appear in the 17 sub-categories will be disregarded. 

In this corpus, the content word with the highest frequency is influenza followed by 

HIV and virus. These content words have a high frequency because out of 32 brochures, there 

are 11 brochures related to Influenza which include Avian Influenza and Coronavirus (Covid-

19) and 8 AIDS/HIV brochures. Hence, the number of brochures is one of the factors that leads 

to the high frequency of the aforementioned content words.  

Table 4.5 

The top 50 words in MOHB corpus. 

No. Type Frequency 

1 the 442 

2 and 402 

3 to 291 

4 of 275 

5 is 190 

6 or 189 

7 a 186 

8 with 170 

9 you 150 
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10 your 138 

11 influenza 137 

12 • 123 

13 in 112 

14 can 110 

15 are 107 

16 hiv 100 

17 be 95 

18 virus 90 

19 if 90 

20 for 89 

21 from 79 

22 infected 77 

23 health 74 

24 by 74 

25 have 70 

26 as 64 

27 it 63 

28 that 62 

29 at 60 

30 water 58 

31 not 58 

32 aids 55 

33 disease 53 
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34 infection 52 

35 symptoms 52 

36 hands 51 

37 what 48 

38 when 47 

39 do 46 

40 contact 45 

41 avoid 45 

42 through 43 

43 spread 40 

44 treatment 39 

45 get 39 

46 may 38 

47 mouth 38 

48 wash 37 

49 how 37 

50 nose 37 

 

Table 4.6 displayed the frequency of node words and collocates whereby the MI score 

and collocation frequency is set to 0 so that the raw frequency can be generated by #LancsBox 

5.1.2. The top 4 node words are Influenza, AIDS, Cough and Typhoid. These 3 node words 

have the most occurring in the MOHB corpus and the highest collocates. The 4 node words 

with the least occurrence and collocates are Ebola, Pertussis, Dengue and Hand, Foot and 

Mouth Disease.  
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Table 4.6 

The frequency and collocates of the node words.  

No. Node Words  Frequency Collocates  

1 AIDS  55 202 

2 Avian Influenza  16 59 

3 Cough  33 149 

4 Covid-19  6 42 

5 Cholera  14 61 

6 Ebola 4 27 

7 Dengue  1 6 

8 Hepatitis B 10 67 

9 H1N1 12 67 

10 Hand, Foot and Mouth Disease (HFMD) 0 0 

11 Influenza  137 331 

12 Pertussis 4 28 

13 Rubella  12 62 

14 SARS  10 57 

15 Tuberculosis  6 44 

16 Tetanus  11 61 

17 Typhoid  17 75 

 

The following 17 sub-categories will further explain the most salient collocates of the 

aforementioned communicable diseases. The research will elaborate on the reasons why the 

words collocate with node words. 
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4.2.1 Collocation of AIDS in MOHB Corpus  

 

Figure 4.1: 25 most statistically significant collocates of AIDS in MOHB corpus 

Figure 4.1 shows the 25 most salient collocates of AIDS.  Figure 4.2 illustrates the 

concordance lines of 2 statistically significant action verbs related to the transmission of the 

virus are spread (MI 13.92) from line 1 to line 10 and get (MI 10.96) from line 41 to line 47. 

The word acquired (MI 10.82) from Line 48 to Line 49 is the name of AIDS which is also 

known as Acquired Immunodeficiency Syndrome in Figure 4.2. Furthermore, 5 out of 25 

collocates are used to describe the virus. For instance, words like HIV (MI 12.90) from Line 

16 to Line 28, knowledge (MI 10.99) from Line 38 to Line 40, fact (MI 10.82), final (MI 10.82) 

and stage (MI 10.82) from Line 50 to Line 55 are used to describe that AIDS is the last stage 

of HIV which is a known fact or general knowledge as shown in the concordance lines in Figure 

4.2. Lastly, out of the 25 collocates, three collocates are used to express the treatment AIDS 

patients get from the people around them which are someone (MI 12.77) from Line 29 to Line 

34, kind (MI 13.79) from Line 11 to Line 15 and worse (MI 11.58) from Line 35 to Line 37 as 
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shown in the concordance lines in Figure 4.2.  In short, there are 11 content words collocates 

are included because they describe the transmission of AIDS, AIDS is the last stage of HIV 

and the emotional treatment people with AIDS get.  

 

Figure 4.2: The concordance lines of AIDS 
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4.2.2 Collocation of Avian Influenza in MOHB Corpus 

 

Figure 4.3: 11 most statistically significant collocates of Avian Influenza in MOHB corpus 

  Figure 4.3 shows the 11 most statistically significant Collocates of Avian Influenza. 

Avian Influenza is associated with words that describe the origin of the disease and variation 

of influenza. For instance, bird tops the list of collocates with an MI score of 17.33 followed 

by flu (MI 17.12). Bird and flu are strong collocates of Avian Influenza because it is also known 

as bird flu or AI (MI 12.60) which can be seen in the concordance lines in Figure 4.4 in line 1 

to line 10.  Furthermore, differentiate and understand have similar MI scores, 12.60. These two 

words are used to describe Avian Influenza as another form of influenza because it is important 

for the public to understand the difference and understand it as shown in line 8 and line 9 in 

Figure 4.4. Lastly, winter (MI 11.02) is the weakest collocate because it is used to express that 

Avian Influenza cases are at their peak during winter as shown in line 6 and 7 in Figure 4.4. In 

brief, 6 content words are used to express the different names of Avian Influenza, differentiate 
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Avian Influenza with other Influenzas and Avian Influenza cases increases during the cold 

season.  

 

Figure 4.4: The concordance lines of Avian Influenza 

4.2.3 Collocation of Cough in MOHB Corpus  

 

Figure 4.5: 18 most statistically significant collocates of Cough in MOHB corpus 

 Figure 4.5 illustrates the 18 most statistically significant collocates of cough. Whooping 

is the most salient collocate with a MI score of 15.72. This is because whooping cough is a 

persistent hacking cough that is common among children and adults (Pillay & Swingler, 2003; 

Barlow et al., 2014). Moreover, cough is a common symptom for some communicable diseases 

such as Influenza A (H1N1). It is essential to note that cough collocates with 13 different words 

which are signs and symptoms of other communicable diseases. The 13 collocates are sneeze 
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(MI 13.28), sore (MI 13.28) throat (MI 13.18), fever (MI 12.56), difficulty (MI 12.20), muscle 

(MI 12.07), joint (MI 11.98), ache (MI 11.76), severe (MI 11.46), pains (MI 11.32), breathing 

(MI 10.98), headache (MI 10.86) and phlegm (MI 10.73) which are visualised from line 8 to 

line 69 in Figure 4.6. On one hand, vaccination (MI 10.86) collocates with cough namely 

whooping cough. This is because whooping cough is a vaccine-preventable respiratory 

infection (Barlow et al., 2014). From line 70 to line 71 shows that whooping cough shares the 

same vaccination with tetanus, diphtheria, polio and haemophilus in Figure 4.6. In short, there 

are 15 content words collocates that show that whopping is a common collocate of cough, 

cough is one of the symptoms for certain communicable disease and vaccination for whooping 

cough. 
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Figure 4.6: The concordance lines of Cough  
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4.2.4 Collocation of Covid-19 in MOHB Corpus 

 

Figure 4.7: 5 most statistically significant collocates of Covid-19 in MOHB corpus 

Figure 4.7 illustrated the 5 most statistically significant collocates of Covid-19 in 

MOHB corpus. Strain is the highest statistically significant collocate of Covid-19 with a MI 

score of 11.70 followed by clinic (MI 10.70), hospital (MI10.44), new (MI 10.32) and nearest 

(MI 10.03). Words like strain and new indicate that Covid-19 is a newly discovered disease as 

shown in line 3 and 4 in Figure 4.8. Moreover, words such as clinic, hospital and nearest are 

associated with Covid-19 because in the brochure anyone who has symptoms of Covid-19 is 

advised to visit the nearest hospital or clinic to receive a thorough check-up which can be seen 

in line 3 and 4 in Figure 4.8. In short, the 6 content words are used to express that Covid-19 is 

a new communicable disease and people with Covid-19 like symptoms are advised to go the 

nearest clinic or hospital. 

 

Figure 4.8: The concordance lines of Covid-19  
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4.2.5 Collocation of Cholera in MOHB Corpus  

 

Figure 4.9: 11 most statistically significant collocates of Cholera in MOHB corpus 

 Figure 4.9 shows the 11 most frequent collocations of cholera. Words that are closely 

associated with cholera are used to convey the transmission of cholera. Carriers is the highest 

statistically significant collocate of cholera with a MI score of 13.96 which is visualised in line 

10 to line 12 in Figure 4.10. The action verbs such as transmitted (MI 13.45) from line 1 to line 

3, transmit (MI 10.80) in Line 4 and vomiting (MI 10.21) in line 6 are used to explain the 

transmission of cholera in Figure 4.10. Furthermore, nouns such as excretion (MI 12.80), germs 

(MI 12.77), patients (MI 11.75), danger (MI 11.22), flies (MI 10.80) are used to express the 

origin of the cholera virus as shown from line 6 to line 13 in Figure 4.10. It can be transmitted 

from a patient’s excretion or flies carried those germs transfer the germs on the uncovered food. 

In short, 9 content words are used to describe the transmission of Cholera. 
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Figure 4.10: The concordance lines of Cholera 

4.2.6 Collocation of Dengue in MOHB Corpus 

 

Figure 4.11: 2 most statistically significant collocates of Dengue  

  In Figure 4.11, cycle (MI 12.61) and stop (MI 11.29) are the most salient collocates of 

dengue. These two collocates are used to stop the cycle of Aedes mosquitoes as illustrated in 

the concordance lines in Figure 4.12. 

 

Figure 4.12: The concordance lines of Dengue. 
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4.2.7 Collocation of Ebola in MOHB Corpus 

 

Figure 4.13: 4 most statistically significant collocates of Ebola in MOHB corpus 

 Figure 4.13 shows the 4 most statistically significant collocates of Ebola. Introduction 

tops the list with a MI score of 14.61 followed by evd (MI 14.37), virus (MI 11.11) and disease 

(MI 10.63). However, these collocates are known to be the full name of Ebola which is Ebola 

Virus Disease (EVD) as displayed in Figure 4.14. In short, 4 content words are used to describe 

the name of the disease. 

 

Figure 4.14: The concordance lines of Ebola 
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4.2.8 Collocation of Hepatitis B in MOHB Corpus 

 

Figure 4.15: 8 most statistically significant collocates of Hepatitis B in MOHB corpus 

Figure 4.15 displays the 8 most statistically significant collocates of Hepatitis B. The 

most frequent collocate of Hepatitis B is refers with the highest MI score of 13.29. Furthermore, 

as displayed in Figure 4.16, 6 collocates of Hepatitis B specifically referred to the seriousness 

of Hepatitis B. For instance, lifelong (MI 12.29), infectious (MI 11.29), chronic (MI 10.96) and 

liver (MI 10.96), infection (MI 10.59) and acute (MI 10.12) are words that explained that 

Hepatitis B is a lifelong chronic disease and it damages the liver as shown in the selected 

concordance lines from line 1 to line 13 in Figure 4.16. Lastly, the collocate prevention (MI 

10.12) suggested that Hepatitis B can be avoided by taking a vaccine as depicted in line 14 and 

line 15. In short, 8 contents words are used to describe the seriousness of Hepatitis B and 

vaccination.    
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Figure 4.16: The concordance lines of Hepatitis B 

4.2.9 Collocation for Hand, Foot and Mouth Disease in MOHB Corpus 

 

Figure 4.17: No collocation for hand, foot and mouth disease  

There are no collocates for Hand, Foot and Mouth Disease (HFMD) because there is 

only one brochure as illustrated in Figure 4.17. Moreover, HFMD is used as a title in the 

brochure instead of in the contents.  
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4.2.10 Collocation of H1N1 in MOHB Corpus 

 

Figure 4.18: 5 most statistically significant collocates of H1N1 in MOHB corpus 

Figure 4.18 displays the 5 most statistically significant collocates of H1N1. It is 

important to note that H1N1 is also known as Influenza A. That is the reason why Influenza 

and A has a high MI score, 14.03 and 13.57 as shown from line 1 to line 12 in Figure 4.19. 

These brochures were published during the peak of H1N1. Hence, words like person(s) (MI 

13.02) in line 7 and line 8, update (MI 13.02) in line 11 and 12 and highly (MI 11.44) in line 3 

and 4 collocated with the word H1N1 in Figure 4.19. This is because KKM wants to keep the 

public informed with the latest updates of H1N1. In brief, 5 content words are used to describe 

the name of the disease and the updates of the disease.  

 

Figure 4.19: The concordance lines of H1N1 
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4.2.11 Collocation of Influenza in MOHB Corpus  

 

Figure 4.20: 34 most statistically significant collocates of Influenza in MOHB corpus  

Figure 4.20 illustrates the 34 most salient collocates of Influenza. Mainly, influenza is 

associated with words that signify the seriousness of the disease. Moreover, influenza is also 

identified as Influenza A, H1N1, Bird Flu and Avian Influenza (which are one of the top 15 

collocates in the list) from line 1 to line 19 in Figure 4.21. Moreover, Influenza is also known 

to cause a pandemic (MI 17.31), epidemic (MI 15.01) or outbreak (MI 11.46) depending on 

the seriousness of the disease as shown in the concordance lines from line 20 to line 38 in 

Figure 4.21. The words related to prevention is vaccine (MI 12.00) shows that influenza can 

be avoided through vaccination as displayed from line 42 to line 48 in Figure 4.21. Influenza 

is also known to be a seasonal disease by observing the concordance lines of seasonal (MI 

11.14) from line 38 to line 41 in Figure 4.21. More examples are displayed in Appendix 2. In 

short, the aforementioned collocates help to describe, the variations of Influenza, the 

seriousness of Influenza and it is a seasonal disease.  
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Figure 4.21: The selected concordance lines of Influenza 
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4.2.12 Collocation of Pertussis in MOHB Corpus 

 

Figure 4.22: 8 most statistically significant collocates of Pertussis in MOHB corpus 

Figure 4.22 depicts the 8 most statistically significant collocates of Pertussis. Pertussis 

is mostly identified with words associated with vaccination. For instance, 5-in-1, combination, 

diphtheria, haemophilus, polio share the highest MI score which is 13.61 which can be seen in 

the concordance lines in Figure 4.23. Furthermore, the vaccination for pertussis can be 

administered on tetanus (MI 11.15). In short, the 6 content words are used to describe 

information related to vaccination. 

 

Figure 4.23: The concordance lines of Pertussis 
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4.2.13 Collocation of Rubella in MOHB Corpus 

 

Figure 4.24: 9 most statistically significant collocates of Rubella in the MOHB corpus 

Figure 4.24 illustrates the 9 most salient collocates of Rubella in the MOHB corpus. 

Furthermore, Rubella is also identified as German measles hence the collocates measles (MI 

13.78) and German (MI 13.02) from line 1 to line 3. Moreover, the collocates also indicate that 

children (MI 10.31) are more prone to rubella compared to adults as shown in line 14 and line 

15 in Figure 4.25. It is important to point out that the collocate serious (MI 11.45) emphasize 

that the seriousness of the disease on children from line 7 to line 8 and usually (MI 11.45) from 

line 9 to line 11 are used to express the infection Rubella is mild in Figure 4.25. Collocates like 

MMR (MI 12.02) in line 4 and 5 and containing (MI 11.02) in line 11 to 12 shows that Rubella 

is a vaccine-preventable disease in Figure 4.25. This vaccine can prevent Mumps, Measles and 

Rubella (MMR). In short, the 8 content words are used to describe the different names of 

Rubella, the seriousness of Rubella infection and vaccination for Rubella.  
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Figure 4.25: The concordance lines of Rubella 

4.2.14 Collocation of SARS in MOHB Corpus 

 

Figure 4.26: 7 most statistically significant collocates of SARS in MOHB corpus 

Figure 4.26 shows the 7 strong collocates of SARS. It is important to note that 4 out of 

7 collocates are known to be the full form of SARS which is Severe Acute Respiratory 

Syndrome which can be identified from line 1 to line 4 in Figure 4.27. The verb collocates such 

as diagnosed (MI 12.28) and cause (MI 10.79) are used to describe individuals who are 

diagnosed with SARS and the cause of SARS as displayed from Line 5 to Line 8 in Figure 

4.27. In short, 6 content words are used to describe the name of the disease and the transmission 

of SARS. 
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Figure 4.27: The concordance lines of SARS 

4.2.15 Collocation of Tuberculosis in MOHB Corpus 

 

Figure 4.28: 5 most statistically significant collocates of Tuberculosis in MOHB corpus  

 Figure 4.28 depicts the 5 most statistically significant collocates of Tuberculosis. 

Tuberculosis is related to words that describe the damaged areas caused by the disease and 

early detection of the disease. For instance, detection tops the list with an MI score of 14.03 

whereas TB is the acronym of tuberculosis comes second with an MI score of 12.78 followed 

by lungs (MI 12.44) which is the common area affected by tuberculosis as shown in line 6 and 

line 7 in Figure 4.29. Lastly, early has a MI score of 10.56 which is ranked as the weakest 
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collocates. To sum it up, the 4 content words are used to describe the name of tuberculosis and 

early detection of tuberculosis as well as the organ affected by tuberculosis.  

 

Figure 4.29: The concordance lines of Tuberculosis  

4.2.16 Collocation of Tetanus in MOHB Corpus 

 

Figure 4.30: 17 most statistically significant collocates of Tetanus in MOHB corpus 

Figure 4.30 illustrates the 17 most statistically significant collocates of Tetanus. It is 

important to point out that tetanus is also identified as lock jaw hence the highest statistically 

significant collocate is jaw with a MI score of 14.15 and lock with a MI score of 13.32 as shown 

from line 1 to line 3 in Figure 4.31. Moreover, tetanus is a vaccine-preventable disease. Patients 

can prevent tetanus by taking a 5-in-1 vaccine. Based on the concordance lines in Figure 4.31, 

this 5-in-1 vaccine can prevent tetanus, diphtheria (MI 12.51), polio (MI 12.15), haemophilus 
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(MI 12.51) and pertussis (MI 11.15) from line 10 to line 11. On the other hand, tetanus can 

cause respiratory failure hence the collocate failure (MI 11.56) in line 17 in Figure 4.31. In 

short, 15 content words are used to express the name of the disease and vaccination that is 

suitable for tetanus.  

 

Figure 4.31: The concordance lines of Tetanus 

4.2.17 Collocation of Typhoid in MOHB Corpus 
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Figure 4.32: 17 most statistically significant collocates of typhoid in MOHB corpus 

Figure 4.32 illustrates the 17 most salient collocates of typhoid. Typhoid is related to 

words that describe the transmission of the disease. For instance, collocates such as carrier (MI 

14.47), patients (MI 12.52), germs (MI 12.48), transmitted (MI 12.20), carrier (MI 11.52), 

vomitus (MI 11.52), faeces (MI 11.28), infectious (MI 10.52), transmit (MI10.52) and 

individuals (MI 10.19) are used to describe that typhoid is transmitted through carriers or 

patients’ vomitus and faeces as shown in the concordance lines from line 1 to line 32 in Figure 

4.33. To sum it up, the 12 content words are used to express the transmission of typhoid. 

 

Figure 4.33: The concordance lines of Typhoid  

4.3 Chapter Summary  

This chapter reports the findings derived from FRE, FKGL and SMOG. In Section 4.1, 

it is shown that 32 of the brochures are above the recommended level which is Grade 6 

equivalent to Primary 6 in Malaysia. The findings in Section 4.2 reported that most of the 
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collocates from Section 4.2.1 to Section 4.2.17 describes the transmission of the disease, 

variation of the disease, vaccination and the name of the disease. Moreover, it is worth noting 

that some collocates describe the infected areas caused by the disease, seasonal disease, ways 

to stop the disease and the origin of the disease. 
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CHAPTER 5: DISCUSSION AND CONCLUSION 

5.0 Introduction 

 This chapter summarises the findings obtained in Chapter 4. Section 5.1 discusses the 

readability score derived from the three readability formulas namely FKGL, FRE and SMOG. 

Section 5.2 explains the factors affecting readability and Section 5.3 explores the benefits of 

collocations in health literacy. Section 5.4 points out the limitation of this study and provides 

recommendations for future research. Lastly, Section 5.5 is a general conclusion of this study. 

5.1 Summary of findings 

Overall, the readability scores generated from FKGL, FRE and SMOG provide an 

answer to Research Question 1 regarding the readability levels of communicable disease 

health brochures produced by KKM. The readability results obtained in this study are not 

consistent with Wong et al. (2019) whereby the reading materials about oral health education 

published by the Oral Health Program and Ministry of Health Malaysia are written at the 

recommended grade level. Out of 32 communicable disease brochures, 31 brochures scored 

above the recommended grade level thus supporting previous studies done by Patel et al. (2015), 

Pizur-Barnekow et al. (2011), Schmaier et al. (2018), Corcoran & Ahmad (2016), Munsour et 

al. (2017), Groten-Wiegers et al. (2015) and Hamid et al. (2020). This goes to show that 

medical-related reading materials are not easily comprehensible for the public who did not 

receive education beyond Primary 6. This is because medical terms are used in the reading 

materials to indicate treatment, surgery, preventive measure and scientific names of the 

diseases. As a result, it requires readers to have a certain level of education to comprehend the 

text.   

In Table 5.1, the average grade levels derived from FKGL, FRE and SMOG for each 

communicable disease are beyond the recommended level, i.e. Grade 6 equivalent to Primary 
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6 in Malaysia. The average grade level for AIDS/HIV and Avian Influenza brochures is Grade 

9. Furthermore, the average grade level of communicable disease brochures such as Cough, 

Hand, Foot and Mouth Disease, Influenza, SARS and Typhoid, is at Grade 9. As for 

communicable disease brochures with the average grade level, Grade 10 are Cholera, Rubella, 

Tuberculosis and Tetanus. The communicable brochures with an average grade level of Grade 

11 are Ebola, Hepatitis B and Pertussis. Lastly, Coronavirus brochures have an average grade 

level of Grade 12 and Dengue brochures are the hardest brochures to read, readers with a 

college degree can understand the text in the brochures.   

 Table 5.1 

 The average reading level of communicable disease brochures 

No. 

Name of the 

disease 

FRE FKGL SMOG 

Average 

Grade Level 

Grade 

Level 

1 AIDS/HIV 8.50 7.78 10.2 8.82 Grade 8 

2 Avian Influenza 8.50 7.05 9.7 8.41 Grade 8 

3 Cholera  13 8.80 11 10.93 Grade 10 

4 Cough 11 8.80 8.8 9.53 Grade 9 

5 Coronavirus 

(Covid-19) 

13 12 12.4 12.47 Grade 12 

6 Dengue  13 13.45 13.5 13.31 College  

7 Ebola  13 9.20 11.1 11.10 Grade 11 

8 Hepatitis B  13 10.70 11.7 11.80 Grade 11 



Readability and Collocation of Brochures     72 
  

9 Hand, Foot and 

Mouth Disease 

(HFMD) 

8.50 8.20 10.3 9.00 Grade 9 

10 Influenza  11 8.04 10.4 9.81 Grade 9 

11 Pertussis 13 9.60 11 11.20 Grade 11 

12 Rubella  11 8.90 10.8 10.23 Grade 10 

13 SARS  11 8.20 10.1 9.77 Grade 9 

14 Tuberculosis  11 9.10 11 10.37 Grade 10 

15 Tetanus  13 8.30 10 10.43 Grade 10 

16 Typhoid 11 8.30 9.6 9.63 Grade 9 

 

Next, the result obtained using GraphColl in #LancsBox 5.1.2 has supplied an answer 

to Research Question 2 regarding the relevant collocations of words used to describe the 

communicable disease. The collocations have shown salient information such as the 

transmission of the disease, the variation of the disease, vaccination and the name of the disease. 

It is worth noting that collocates such as spread, get, acquired, transmitted, transmit, vomiting, 

carriers, faeces and germs describe the transmission of disease which is evident for these 3 

communicable diseases namely AIDS/HIV, Cholera and Typhoid. Besides, collocates that are 

associated with vaccination are distinct in Tetanus, Pertussis, Rubella and Cough. The common 

collocates that can be found in these three sub-categories are vaccination, 5-in-1, combination, 

diphtheria, haemophilus, polio. These collocates implied that vaccination can prevent the 

public from infectious disease easily and effectively (Pillay & Swingler, 2003; Barlow et al., 
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2014). Therefore, these common collocates can inform the public of the seriousness of these 

communicable diseases and educate them on preventive measures.   

The findings of this study show that collocations provide the researcher with a more 

refined analysis of how words are linked with their node words. Williams (2001) and Gledhill 

(1996) stated that collocations can reveal the themes and the lexis of the domain. In this study, 

the collocation analysis discovered several themes namely, the variation of the communicable 

diseases, the risk of contracting the communicable diseases and the responses towards the 

communicable disease. It is evident in this study that Influenza has the most variations. The 

collocation analysis manages to detect 4 types of Influenza namely, Influenza A, H1N1, Bird 

Flu and Avian Influenza. Moreover, this risk that comes with Influenza is either an epidemic 

or a pandemic which can be seen in line 20 to line 32 the concordance lines in Figure 35. The 

most effective preventive measure towards Influenza identified in this study is through 

vaccination. Besides, other communicable diseases in this study also reported that vaccination 

is the most effective preventive measure namely, Rubella, Tetanus and Pertussis can be 

prevented through vaccination. Hence, the results obtained in this study support the notion 

stated by Williams (2001) and Gledhill (1996) whereby the collocates in KKM’s 

communicable disease brochures manage to highlight salient information such as the spread of 

diseases, vaccination, variation of the disease and the name of the disease.  

 In short, the findings of this study revealed that the brochures published by KKM are 

beyond the recommended level suggested by the Institute of Public Health. It also shows that 

collocations can emphasize the important information published by KKM and serve its purpose 

as an educational material that encourages prevention.  

5.2 Discussion  

5.2.1 Factors affecting the readability score  
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The purpose of these communicable disease brochures is to educate the public and 

encourage voluntary behaviour so that the public will lead a healthy lifestyle. With this in mind, 

this present study analyses the readability of communicable disease brochures using FKGL, 

FRE and SMOG. However, it is important to note that several factors affect the readability 

score such as the use of words and the use of punctuation.  

D’Alessandro et al. (2001) reported readability formulas disregarded the fact that 

medical information is conveyed using complex monosyllabic words, whereby readability 

formulas like FKGL, FRE and SMOG will rate the material as easy to read. For instance, FKGL 

and FRE are formulas that assume a reading material that has more sentences and a high word 

count are considered to be different. Friedman and Hoffman Goetz (2006) agreed that 

readability formulas have a linear relationship between words and sentence length. As a result, 

the requirement needed to comprehend a reading material increased such as education level 

and word recognition ability. SMOG, on the other hand, is highly dependent on polysyllabic 

words. For instance, brochures such as Basic Protective Measure Against the New Coronavirus 

and Just Take 10 Minutes, both have high scores due to the repetitive use of words like 

coronavirus (Basic Protective Measure Against the New Coronavirus), and larvicide and 

temephos (Just Take 10 Minutes). Therefore, improving the readability of communicable 

disease brochures include choosing the medically accurate words and considering the syllabic 

nature of words so that the readability score will not be skewed.   

In general, this study reported that out of 32 brochures, only 1 brochure (AIDS is 

Preventable) is deemed easy to read by FKGL, FRE and SMOG. This is because this brochure 

has 32 sentences only. According to Grabeel et al. (2018), computerized scoring relies heavily 

on the full stop placement, therefore, the readability score will be lowered. This study used an 

online readability calculator to evaluate all 32 brochures. Moreover, Patel et al. (2015) 

emphasized that punctuations such as colons, semicolons and dashes will affect the readability 
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score. Furthermore, Grabeel et al. (2018) stated hand-scoring method SMOG is the preferred 

method to assess medical educational materials. Therefore, the use of punctuation is proven to 

be one of the factors that skewed the readability score when using an online readability 

calculator.  

In conclusion, the use of words and punctuations will affect the readability score 

tremendously if they are not taken into consideration. Nonetheless, replacing medical terms 

that are more suitable to the target audience and removing unnecessary punctuation will 

improve the brochures’ readability as well as providing patients with better health literacy. 

5.2.2 The benefits of collocation in health literacy 

 Educational brochures published by KKM are used to disseminate important 

information to the public so they are kept up to date with the latest medical information. In this 

study, the findings derived from the collocational analysis showed that communicable disease 

brochures published by KKM highlight the transmission of the disease, the variation of the 

disease, vaccination and the name of the disease. Moreover, the collocations in these 

communicable disease brochures are focused on increasing the awareness of vaccination so 

that the public is well-informed with the latest treatment for communicable disease. With this 

in mind, the public could be equipped with skills and knowledge to practise self-efficacy and 

take appropriate precautionary steps.  

Firstly, communicable disease-specific health literacy claimed to have a positive impact 

on the causes and outcomes of communicable diseases (Yang et al., 2018). For instance, words 

like spread and get that collocate with AIDS/HIV from this study highlighted the transmission 

of AIDS/HIV as one of the most prominent information emphasized by KKM. This goes to 

show that KKM wants to educate the public about the disease and, at the same, time reduce the 

cases of AIDS/HIV. Based on the statistics in Malaysian Health at a Glance, the spread of HIV 
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has been well controlled and the number of cases is decreasing significantly over recent years 

(Ministry of Health Malaysia, 2019). It is important to note that, most of the brochures collected 

for the MOHB corpus are AIDS/HIV related brochures from 2000 to 2020, which indicates 

that KKM is consistent with their publications because KKM is concerned with the public’s 

health literacy. Therefore, continuous publication of communicable disease-specific health 

literacy can lower the spread of certain communicable disease and improve the public’s 

awareness. 

Secondly, health literacy plays an important role in eliciting vaccination-related actions. 

According to the MoH (2019), vaccine-preventable diseases (VPD) is one of the public health 

concerns in the world. In this study, the communicable diseases that collocate with the word 

‘vaccination’ are Influenza, Tetanus, Pertussis, Rubella and Cough. Castro-Sanchez et al. (2016) 

asserted that effective immunisation and vaccination is an important part of health literacy. 

Based on the collocations found in KKM brochures, vaccination-related information, such as 

the 5-in-1 vaccination, collocate with pertussis and tetanus. On the other hand, Influenza 

collocates with vaccination, while Rubella collocates with MMR which stands for Measles, 

Mumps and Rubella. The aforementioned collocates are highlighted extensively in brochures, 

which are Influenza, Rubella, Tetanus, Pertussis and Cough. Collocates in these communicable 

brochures educate the public on the importance of taking vaccines because it lowers the risk of 

getting the aforementioned communicable disease. Past studies done by Todorova (2014) and 

Pati et al. (2011) revealed that individuals with higher health literacy are vaccinated, however, 

those with lower health literacy are unvaccinated. This is due to their lack of knowledge on 

vaccination which in turn affects their decision making and medical beliefs. Overall, the 

collocations associated with vaccines found in this study may be able to improve the public’s 

health literacy regarding vaccination so that they can practice long term self-efficacy and take 

precautionary steps to protect their lives and loved ones.  
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Furthermore, the examination of collocations in KKM’s communicable diseases have 

illustrated the relationship between communicable disease and the words associated with it. 

The collocations also uncover different types of cohesiveness used to shape the identified 

communicable disease themes which illustrate the healthcare communication done by KKM. 

For instance, in the Pertussis (Whooping Cough) brochure, an excerpt is extracted to show the 

content of the vaccination cohesively, “Before breastfeeding or feeding your child Whooping 

Cough vaccination. Whooping cough containing vaccination 5-in-1 combination. Vaccine 

(diphtheria, tetanus, pertussis, polio, haemophilus influenza type B).” According to Atkins and 

Harvey (2010) the field of ‘healthcare communicable’ includes government health education 

materials and the way health professionals convey medical messages regarding diseases, 

preventive measures, and its sign and symptoms. This can be seen in concordance lines of 

Cough which shows that cough is one of the sign and symptoms of Influenza A i.e. “…of 

Influenza A(H1N1) are flu-like, including fever, cough, headache, muscle and joint pain, sore 

throat...” and in the Rubella brochure, the following excerpt shows how health professionals 

conveyed the vaccination for Rubella, “Immunisation with rubella containing vaccines such as 

MMR (measles, mumps and rubella)”. It is worth noting that it also shows how healthcare 

professionals interact with the public by giving the public a detailed explanation of the 

chemicals found in vaccines and signs and symptoms of a certain communicable disease. 

Furthermore, William (2001) highlighted that it is vital for health professionals to explain the 

information about the communicable disease in layman terms so that the public can 

comprehend the intended message easily and effectively. 

To sum up, collocations benefit health literacy because it highlights important messages 

found in the communicable disease brochures. The intention behind these messages is to reduce 

communicable disease cases and raise the public’s awareness so that they have a healthier 

lifestyle by taking appropriate preventive measures such as taking certain vaccination to curb 
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certain communicable diseases. Lastly, the collocations also enable researchers to have a better 

understanding of how healthcare communication in KKM brochures is executed. 

5.3 Limitations of the study and recommendations for future research 

This study has two limitations which are caused by the size of the corpus. The first 

limitation of this study is the soft copy of communicable disease brochures from 2000 to 2020 

that were made available on the KKM’s website. Communicable disease brochures from other 

medical organizations and hard copies of communicable disease brochures by KKM from the 

past 10 years are not evaluated. This is because some content by KKM in KKM facilities may 

be obsolete. However, the findings in this study will not generalize other communicable disease 

brochures by other medical organizations and KKM.  

Next, this study does not apply the commonly used Mutual Information (MI) formula 

due to the size of the corpus. This study adopted the Mutual Information cube (MI3) instead so 

that the most frequent collocates will be presented. Moreover, the recommended threshold of 

the MI score is 6.0 (Baker, 2016).  In this study, the recommended threshold value of MI score 

could not be used because the corpus size is small and the graph of collocates is overpopulated. 

As a result, this study has to opt for 10 as the threshold value of MI score.  

In brief, the size of the corpus has caused the findings to be less refined. As a 

recommendation, future researchers should focus on brochures other than communicable 

disease brochures. Researchers can consider brochures produced by other medical 

organizations such as the World Health Organization (WHO), private health institutions and 

so on. With this in mind, findings in future researches will have a more accurate overview of 

the readability of medical-based brochures and the collocations related to the node words. 
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5.4 Conclusion  

To conclude this research, the findings show that all 32 communicable diseases 

brochures published by KKM are not easily comprehensible for Malaysians with lower 

educational attainment. Furthermore, the collocates in KKM’s communicable disease 

brochures manage to emphasize important information such as the spread of diseases, 

vaccination, variation of the disease and the name of the disease. This study has underlined the 

significance of communicable disease collocations because they represent major themes such 

as the risk of contracting a communicable disease, appropriate responses to curb these 

communicable diseases and the names used to address these communicable diseases. It is 

essential to note that KKM should improve the readability of these communicable diseases 

brochures so that Malaysians with lower educational attainment can understand the texts with 

ease. 
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Index File Left Node Right

1 21 Influenza_BI.txt a certain location or country. WHAT IS INFLUENZA PANDEMIC? Influenza pandemic occurs when influenza infects

2 21 Influenza_BI.txt location or country. WHAT IS INFLUENZA PANDEMIC? Influenza pandemic occurs when influenza infects a large

3 21 Influenza_BI.txtIS INFLUENZA PANDEMIC? Influenza pandemic occurs when influenza infects a large part of the world

4 21 Influenza_BI.txt that can cause epidemic and pandemic. The influenza virus is spread through droplets from the

5 22 Ris_BasuhTangan_BI_web.txt PANDEMIC INFLUENZA What you need to know KEEP YOUR

6 23 Ris_Influenza_BI_web.txtcan cause epidemic and pandemic outbreak. The influenza virus is spread through droplets from the

7 23 Ris_Influenza_BI_web.txt people in a certain location or country. INFLUENZA PANDEMIC An influenza pandemic occurs when influenza

8 23 Ris_Influenza_BI_web.txtcertain location or country. INFLUENZA PANDEMIC An influenza pandemic occurs when influenza infects a large

9 23 Ris_Influenza_BI_web.txtINFLUENZA PANDEMIC An influenza pandemic occurs when influenza infects a large portion of the world's

10 23 Ris_Influenza_BI_web.txtvaccine does not give protection against pandemic influenza virus. Published by: Ministry of Health Malaysia

11 24 Ris_Panduan_BI_web.txt PANDEMIC INFLUENZA What you need to know INFLUENZA: What

12 24 Ris_Panduan_BI_web.txt If You Experience Signs And Symptoms Of Influenza During A Pandemic Situation Pandemic influenza is

13 24 Ris_Panduan_BI_web.txtOf Influenza During A Pandemic Situation Pandemic influenza is a widespread occurrence of the influenza

14 25 Ris_FAQ_BI_web.txt PANDEMIC INFLUENZA What you need to know FREQUENTLY ASKED

15 25 Ris_FAQ_BI_web.txt ASKED QUESTIONS (FAQ) 1. What is pandemic influenza? A pandemic is a global disease outbreak.

16 25 Ris_FAQ_BI_web.txt pandemic is a global disease outbreak. An influenza pandemic occurs when a new influenza A

17 25 Ris_FAQ_BI_web.txt An influenza pandemic occurs when a new influenza A virus emerges for which there is

18 25 Ris_FAQ_BI_web.txt6.Is the available vaccine effective against pandemic influenza? NO! Vaccines that are currently available in

19 25 Ris_FAQ_BI_web.txt do not give specific protection against pandemic influenza. 7.Is it safe to visit other countries

20 25 Ris_FAQ_BI_web.txt safe to visit other countries during an influenza pandemic? AVOID DOING SO! If necessary, consult

21 25 Ris_FAQ_BI_web.txt travelling. 8. What are the differences between Influenza, Avian Influenza and Pandemic Influenza? Influenza is

22 25 Ris_FAQ_BI_web.txtWhat are the differences between Influenza, Avian Influenza and Pandemic Influenza? Influenza is the respiratory

23 25 Ris_FAQ_BI_web.txtdifferences between Influenza, Avian Influenza and Pandemic Influenza? Influenza is the respiratory disease caused by

24 25 Ris_FAQ_BI_web.txtbetween Influenza, Avian Influenza and Pandemic Influenza? Influenza is the respiratory disease caused by infection

25 25 Ris_FAQ_BI_web.txt from person to person, resulting in Pandemic Influenza. 9. Where can you get treatment? If

26 09 Avian Influenza What You Need to Know.txt AVIAN INFLUENZA WHAT YOU NEED TO KNOW Bird flu

27 09 Avian Influenza What You Need to Know.txtYOU NEED TO KNOW Bird flu (Avian Influenza) WHAT IS BIRD FLU? Bird Flu or

28 09 Avian Influenza What You Need to Know.txtIS BIRD FLU? Bird Flu or Avian Influenza is a type of contagious disease that

29 10 Avian Influenza (Bird flu).txt Avian Influenza (Bird flu) 1. Avian Influenza Avian Influenza

30 10 Avian Influenza (Bird flu).txt Avian Influenza (Bird flu) 1. Avian Influenza Avian Influenza (AI) or bird flu is

31 10 Avian Influenza (Bird flu).txtInfluenza (Bird flu) 1. Avian Influenza Avian Influenza (AI) or bird flu is a type

32 10 Avian Influenza (Bird flu).txtof contagious disease infecting poultry and birds. Influenza virus type A causes Avian Influenza. This

33 10 Avian Influenza (Bird flu).txt birds. Influenza virus type A causes Avian Influenza. This virus has many subtypes. The H5N1

34 10 Avian Influenza (Bird flu).txtSymptoms Signs and symptoms of the Avian Influenza are High fever (exceeding 38) Sore throat

35 21 Influenza_BI.txt infection rises during winter. WHAT IS AVIAN INFLUENZA? Avian influenza or bird flu is a

36 21 Influenza_BI.txt during winter. WHAT IS AVIAN INFLUENZA? Avian influenza or bird flu is a contagious disease

37 23 Ris_Influenza_BI_web.txtbe able to understand and differentiate: AVIAN INFLUENZA Avian influenza or bird flu is a

38 23 Ris_Influenza_BI_web.txtto understand and differentiate: AVIAN INFLUENZA Avian influenza or bird flu is a contagious disease

39 25 Ris_FAQ_BI_web.txt travelling. 8. What are the differences between Influenza, Avian Influenza and Pandemic Influenza? Influenza is

40 25 Ris_FAQ_BI_web.txtWhat are the differences between Influenza, Avian Influenza and Pandemic Influenza? Influenza is the respiratory

41 25 Ris_FAQ_BI_web.txtdifferences between Influenza, Avian Influenza and Pandemic Influenza? Influenza is the respiratory disease caused by

42 25 Ris_FAQ_BI_web.txtbetween Influenza, Avian Influenza and Pandemic Influenza? Influenza is the respiratory disease caused by infection

43 25 Ris_FAQ_BI_web.txt is known as a seasonal flu. Avian Influenza also known as bird flu is a

44 25 Ris_FAQ_BI_web.txtIn certain conditions, these Highly Pathogenic Avian Influenza virus may infect humans causing severe symptoms

45 25 Ris_FAQ_BI_web.txt causing severe symptoms and death. The  avian influenza virus may undergo rapid genetic changes. Such

46 09 Avian Influenza What You Need to Know.txtcontagious disease that infects poultry and birds. Influenza virus type A causes Bird Flu. This

47 10 Avian Influenza (Bird flu).txtof contagious disease infecting poultry and birds. Influenza virus type A causes Avian Influenza. This

48 10 Avian Influenza (Bird flu).txt birds. Influenza virus type A causes Avian Influenza. This virus has many subtypes. The H5N1

49 18 INFLUENZA A WASH YOUR HANDS.txt mixing of the pig, bird and human influenza virus genes. 2. Where have the human

50 18 INFLUENZA A WASH YOUR HANDS.txtA (H1N1) disease to others? Person(s) with Influenza A (H1N1) virus infection should be considered

51 18 INFLUENZA A WASH YOUR HANDS.txtdoes not provide protection from the current influenza A(H1N1) virus. It is unknown whether the

52 18 INFLUENZA A WASH YOUR HANDS.txtprovide any cross protection to the ongoing influenza A(H1N1) virus infection in Mexico, United States

53 21 Influenza_BI.txt due to the emergence of a new influenza virus and the victims do not have

54 21 Influenza_BI.txt to fight that particular strain of virus. Influenza virus can spread through droplets of liquid

55 21 Influenza_BI.txt is a contagious disease caused by the Influenza Virus. a. Influenza Virus There are 3

56 21 Influenza_BI.txt disease caused by the Influenza Virus. a. Influenza Virus There are 3 subtypes of Influenza

57 21 Influenza_BI.txt infects both animals and humans. Type A influenza virus mutates (genetic change) to produce a

58 21 Influenza_BI.txt change) to produce a new more dangerous influenza virus that can cause epidemic and pandemic.

59 21 Influenza_BI.txt that can cause epidemic and pandemic. The influenza virus is spread through droplets from the

60 21 Influenza_BI.txt in the beginning None/mild Frequent Severe Severe Influenza virus A, B or C Common cold

61 23 Ris_Influenza_BI_web.txt INFLUENZA What you need to know INFLUENZA VIRUS Influenza Influenza or flu is a

62 23 Ris_Influenza_BI_web.txt What you need to know INFLUENZA VIRUS Influenza Influenza or flu is a contagious disease

63 23 Ris_Influenza_BI_web.txtyou need to know INFLUENZA VIRUS Influenza Influenza or flu is a contagious disease caused

64 23 Ris_Influenza_BI_web.txt is a contagious disease caused by the influenza virus a. Influenza Virus There are 3

65 23 Ris_Influenza_BI_web.txt disease caused by the influenza virus a. Influenza Virus There are 3 types of influenza

66 23 Ris_Influenza_BI_web.txt Influenza Virus There are 3 types of influenza virus, namely A, B and C. All

67 23 Ris_Influenza_BI_web.txt and C. All types can infect human. Influenza virus A is the most dangerous as

68 23 Ris_Influenza_BI_web.txt mutate to produce a new more novel influenza virus that can cause epidemic and pandemic

69 23 Ris_Influenza_BI_web.txtcan cause epidemic and pandemic outbreak. The influenza virus is spread through droplets from the

70 23 Ris_Influenza_BI_web.txtHeadache Moderate to severe Mild Cause Virus influenza A, B or C Adenovirus, Rhinovirus, Parainfluenza
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71 23 Ris_Influenza_BI_web.txt to the emergence of a new novel influenza virus which the population does not have

72 23 Ris_Influenza_BI_web.txtvaccine does not give protection against pandemic influenza virus. Published by: Ministry of Health Malaysia

73 24 Ris_Panduan_BI_web.txt a new and novel strain of the influenza virus A surfaces and most of the

74 25 Ris_FAQ_BI_web.txt An influenza pandemic occurs when a new influenza A virus emerges for which there is

75 25 Ris_FAQ_BI_web.txt respiratory disease caused by infection with the Influenza A, B or C virus. Mode of

76 25 Ris_FAQ_BI_web.txtIn certain conditions, these Highly Pathogenic Avian Influenza virus may infect humans causing severe symptoms

77 25 Ris_FAQ_BI_web.txt causing severe symptoms and death. The avian influenza virus may undergo rapid genetic changes. Such

78 21 Influenza_BI.txt It can also infect humans. WHAT IS INFLUENZA EPIDEMIC? Influenza epidemic occurs when there is

79 21 Influenza_BI.txt also infect humans. WHAT IS INFLUENZA EPIDEMIC? Influenza epidemic occurs when there is an outbreak

80 21 Influenza_BI.txt change) to produce a new more dangerous influenza virus that can cause epidemic and pandemic.

81 21 Influenza_BI.txt that can cause epidemic and pandemic. The influenza virus is spread through droplets from the
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