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Abstract  
 
Introduction: Dengue fever (DF) is one of the most common mosquito-borne infections 
(MBIs), it’s one of the haemorrhagic fevers DF. As mentioned by WHO, DF cases number 
is increasing globally and it affects around 50-100 million per year and 128 countries facing 
endemics of DF. 
DF is still a public health problem (HP) in Saudi Arabia (SA). For that, the aim of this 
review is to analyse the role of Health promotion in influencing the occurrence of DF in SA 
to provide valid recommendations.  
Methods: A Literature review was done using the Dengue control program framework 
(modified from Malaria control program) linking to HP model for analysis  
Results: There are many factors which influencing HP and resulting in ineffective DF 
prevention and control in SA, they mainly are: there are no preventive policies to control 
the unexpected rainy seasons and floods, poor planning of slums and lack of preventive 
measures at construction sites and improper practices of indoor spraying with no 
alternative methods considered. In addition to passive community participation in the 
prevention program and lack of collaboration between responsible sector and weak 
surveillance system 
Discussion and conclusion: There is clear gap in the literature which addressing DF 
problems in SA, as such information will help to avoids past fails and make better national 
control program (NCP). Using Hajj plan for controlling MBIs, adding to that Singapore’s 
and Japan’s successful outbreak experiences will make major improvements in the routine 
NCP. 
 
Key words: Dengue fever, Health promotion, Saudi Arabia, Prevention, Control 
 
Word count: 12,416 
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Introduction: 
 
DF is one of the most common mosquito-borne infections (MBIs), it’s one of the 
haemorrhagic fevers and the main vector is Aides Aegypti (Ae. Aegypti), there are 4 
serotypes of DF infection (DEN-1, DEN-2, DEN-3 and DEN-4), The symptoms of dengue 
fever ranging from acute mild viral infection to Haemorrhagic Dengue Fever (HDF) and 
Dengue Shock Syndrome (DSS).(1),(2),(3) 
 
DF is still considered as one of the public health issues world-wide. As mentioned by the 
world health organization (WHO), DF cases number is increasing globally and it affects 
around 50-100 million per year and 128 countries facing endemics of DF.(1),(4),(3)  
 
In Saudi Arabia (SA), number of DF cases reported in last statistics of 2017 was 3462 and 
no more recent data could be found. 
 
I am a senior medical resident, was working in one of the biggest governmental hospitals 
in Jeddah, SA for 5 years. On daily basis, I was admitting at least 2 patients with DF. That 
triggered me, because DF can be prevented and controlled and this can be achieved by 
integrated national control program (NCP) by using the domains of health promotion (HP).  
 
Studies showed that, the main preventive measure is to control the vector breeding sites 
and that’s can be done by collaboration between many sectors (governmental and 
private) and the community.  
 
However, with the recurrence of dengue patients presenting almost daily to hospitals, 
which reflects that there’s lack of well-integrated control plan in SA. In this thesis, 
factors which led to insufficient dengue control will be addressed and linking that with HP 
domains. 
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Chapter 1  
 
Background:  
 
Saudi Arabia (SA) is the largest country in the  Arabian peninsula, with an estimated area 
around 2,149,790 square kilometers and a total number of population around 33 million, 
its  located at the southwest of Asia.(5),(6),(7) 
It’s a high-income country, the socioeconomic status (SES) of Saudis population have 
been studied for all country governates based on the level of education and the monthly 
income. And it showed that, around 45% of governates are in the upper-middle income 
class “class 2” meaning that the income/month is around 2500 euro net amount, and 11% 
are classified as deprived “class 4” and the rest are affluent and lower middle class, See 
Fig.1(8),(9),(10) 
 

 
Fig.1 Map of SA showing the governates and SES for each one,2018 (9) 
 
The Saudi culture is defined as an Islamic heritage, and the society generally is religious, 
family oriented and traditional but still they are adapting with modernization.(11),(12) 
The health care system (HCS) in SA is provided by 3 main sectors, the governmental 
sector is operated by the ministry of health (MOH), other governmental organisations and 
the private sector.Fig.2 (13) 
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Fig.2 The structure of the health care system in SA,2018 (13) 
 
The main bulk of public health services are provided by MOH for all citizens free of charge 
aiming to achieve fair and equitable access to health care services. In addition, the Saudi 
government obligates the private companies and sponsors of foreign workers to provide 
an insurance for them for getting easier access to health care facilities (13),(14),(15) 
 
And the last data of 2016 showed, The Current Health Expenditure (CHE) as % Gross 
Domestic Product (GDP) is 6% and the CHE per capita in US$ is 1147.(16) 
The capital of SA is Riyadh, it’s the largest city in the country, the second is Jeddah. 
Jeddah is located in the west and it’s the main port for all Muslims coming to Makkah 
during the religious seasons.(5),(6) 
 
The climate of SA is very diverse and different from one region to another, at the center 
of the country its dry and very hot weather, while in west and east it is humid, because 
SA is bounded by the red sea in the west and the Arabic gulf in the eastern area. The 
country is receiving rainfall mainly in the winter and spring, sometime its heavy and causes 
floods but generally rainfall is scarce in the most regions.(17),(5) 
As what has been explained in the studies, the hot weather, humidity and scattered 
rainfall, made SA an endemic area for DF and it’s an ideal environment for the vector 
breeding .(1),(18) 
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Chapter 2 
 
Problem statement and justification: 
 
In SA, DF is commonly spreading in the west and south regions of the country (mainly 
Jeddah, Makkah and Jazan), the number of cases in SA is still high around 3462 total 
reported cases in 2017. Fig.3 (3),(19),(20),(17) 
DF is still a public health problem in SA, and it’s one of the neglected tropical diseases 
(NTDs). SA is at high risk of dengue fever infection because of pilgrimage every year and 
a lot of Muslims are coming from endemic areas such as: Indonesia, Pakistan and 
India.Fig.4 (21) 
 

 
Fig.3 Number of dengue cases per year in Saudi Arabia,2018 (3) 
 

 
Fig.4 Major NTDs in the countries with the highest number of pilgrims,2017 (16) 
 
Also, the number of pilgrims is estimated to increase to 12-17 million by 2025. And dengue 
virus can be imported to non-endemic areas if the pilgrim is coming from Europe for 
example.(19),(17),(21) 
Jeddah and Makkah, as previously mentioned, are having the highest number of dengue 
cases in the country, as what the last statistics showed by general authority of statistics 
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in their last report in 2017, that the number of DF cases in Makkah region ,including 
Jeddah, was 3034 cases in Jazan 320, while in Riyadh and eastern region there are no 
cases were identified.(21),(22),(23),(24) 
The humidity and hot weather of SA are a favourable environment for DF vector, as their 
life span and reproductively increases during the summer (from June-September). 
Sometimes the Hajj season happens at the same period of summer like as in 2015 – 2016, 
it was in September and in 2017 it was in August. As per Alshehri M. concluded in a study 
about DF outburst and its relationship with climatic factors that SA have an obvious risk 
for DF activity, due to local factors as well as the risk during Hajj and Umrah seasons. 
(1),(3),(17),(25)  
 
Fig.5. is showing the number of cases in specific times of the year, based on the 
seasonality and times of rain that falls, some months are not mentioned as there was no 
outbreak in months already demonstrated on the graph.(1),(3),(17),(25) 
 

 
Fig.5 Graph showing the relationship between seasonal changes and number of DF cases (17),(1),(3) 
 
There are other factors increasing the risk of DF: the presence of stagnant water at the 
drainage holes, living in an area near a building still under construction and minimal public 
awareness about DF and preventive measures.(1),(20) 
 
At the global level, around 500 000 people are hospitalized because of sever dengue every 
year. If kept without proper management, it could lead to serious complications due to 
HDF/DSS with a case fatality rate (CFR) of 12-44% or if it happens in a person with pre-
existing haematological disease with mortality rate of more than 20%. But this morality 
rate can be declined to less than 1% with appropriate prevention or with early recognition 
and treatment (26),(20),(27),(28),(29),(30)  
 
DF vector control measures, include chemical, biological and physical control. Chemical 
control with pyrethroids (insecticides) like: lambdacyhalothrin, cyfluthrin, deltamethrin, 
permethrin, it can also be with insecticide treated curtains (ITCs) or outdoor by spraying 
with organophosphates.(3),(31),(32),(33),(34),(19) 
Biological methods and that depends on parasitic or predatory organisms targeting the 
vector by fish or copepods.(35),(36)  
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Physical control in done  by community-based control programs, a  geographical 
information system (GIS) mapping of dengue foci, this will help to locate dengue 
concentrations and education of prevention strategies.(34) 
Despite all measures which have been applied by the MOH and municipalities of the most 
affected cities and spending around 1.5 billion Euro by Saudi government in 2009 only for 
Jeddah to manage DF spreading and prevention, it is still not well controlled in SA.(20) 
SA is an endemic area for DF, beside the imported cases coming from other countries and 
this needs to be controlled and managed with well-planned strategies for prevention and 
control.(37) 
As mentioned, in the article of a comprehensive integrated approach for DF prevention by  
the WHO, that long term and sustainable control for DF needs a multisectoral involvement 
and community participation and this can be achieved by HP.(38),(37)  
 
The WHO in 2016 described HP as “Health promotion enables people to increase control 
over their own health. It covers a wide range of social and environmental interventions 
that are designed to benefit and protect individual people’s health and quality of life by 
addressing and preventing the root causes of ill health, not just focusing on treatment 
and cure”(38) 
Key Strategies of DF prevention and control as per the WHO global strategy of 2016-2020 
are: advocacy and communication, evidence-based clinical care, sustainable vector control 
and robust dengue surveillance. (39),(37) 
 
All aspects of HP can be applied to these key strategies, however; there is no study been 
found mainly in SA, addressing DF in the context of HP.(39),(37) 
In this review, the possible causes which influence DF prevention and control in SA, will 
be addressed and analysed to provide recommendations with an applicable plan for DF 
prevention. 
 
General objective/Study question: 
To analyse the role of health promotion in influencing the epidemiology of dengue fever in 
Saudi Arabia in order to provide valid recommendations to policymakers  
Specific objectives: 
-to analyse the factors which influence HP for DF prevention with a focus on SA  
-to analyse existing HP for DF in SA  
-to explore existing dengue control programs and best practice of HP for DF from other                                                   
countries  
-to provide recommendations to policymakers  
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Methods: 
A literature review was done in PubMed database with Medical Subject Headings (MeSH) 
terms has been used in addition to Google, Google Scholar, WHO, Saudi MOH, and Vrije 
Universiteit (VU) library. The main search and Keywords are shown in this table1: 
 
Objective  Search engine  Main terms with linked 

keywords 
Number 
of 
matched 
articles  

Number  
of 
articles 
included 

-To analyse 
the factors 
which 
influence DF 
prevention 
and related to 
HP in SA  
 
-To analyse 
existing HP for 
DF in SA 
 
 
 
 

PubMed, VU 
online library, 
google 
scholar, Saudi 
MOH  

Dengue fever, dengue 
haemorrhagic fever, dengue 
shock syndrome, with: 

--- --- 

  Saudi Arabia  20 12 

Health Promotion  5 3 
Community health education 36 17 
Climate, tropical, 
environmental  

12 6 

Life style  3 1 
SES, occupation 12 8 
demographic 3 2 
Income  5 4 
Age 8 5 
construction 10 8 
Preventive measures  23 19 
Knowledge and attitude  14 8 
Mosquito control 39 18 
Diagnosis and treatment 20 8 
Health policy, health care 
system 

12 6 

 Google, 
google 
scholar, WHO, 
Saudi MOH 

Pilgrimage, Hajj, Jeddah, 
Makkah 

13 10 

-To explore 
the existing 
programs and 
best practice 
of HP for DF 
from other 
countries  

 

PubMed, VU 
online library, 
google 
scholar, WHO 

prevention and control  
 
national control program 

4 
 
3 
 
 

1 
 
2 

 

Table1: Main terms/keywords used in searching 
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Inclusion criteria: Articles related to HP, prevention and control measures of DF, DF in 
SA and other countries in Asia and Latin America which are known to be DF endemic areas 
were included. Because these countries have a common characteristic with SA in regards 
of preventive measures have been applied and also season similarity and they have 
successful examples of DF control.  
All peer reviewed journal articles, governmental reports and WHO factsheets, related to 
this review topic, were added. The language selected was English and there is no time 
limit because I aimed to see the progression in DF in terms of epidemiology, prevention 
and control, diagnosis and treatment through the years. Because as this helps to have an 
overview about the gaps and failures of past years from above mentioned countries to 
avoid them in applying a new program.  
 
Exclusion criteria: Articles related to DF in other countries, which didn’t meet the above 
described inclusion criteria, and articles not linked to the study objectives or which were 
not related to DF prevention in the context of HP, were excluded.  
 
Conceptual framework: 
To analyse the study objectives, the 2016 malaria control program (MCP) framework  from 
the MEASURE evaluation organization Fig.6 (refer to Annex1) (40), has been used.  
It was modified for dengue control program (DCP) for this review (see Fig.7). 
This was chosen because it covers all prevention and control measures of MBIs, similar as 
dengue in the context of HP. Also, it is comprehensive, and very appropriate to use for 
implying some interventions and recommendations for communicable diseases control 
such as Dengue.  
HP model Fig.8 (see Annex1) with seven domains and all components of it, has been linked 
to DCP framework as following table3: 
 
Health promotion model DCP 

3- preventive policies 7- policy support External factors like: environmental, SEC 
and demographic 
 

3-preventive policies  7- policy support Program factors and health care system 
factors  

     2-life style    4-policy maker education 
     5-health education                                                                                                 

Knowledge: cause, prevention methods, 
early treatment, cultural beliefs, 
information 

     1-Prevention 3- preventive policies   Early diagnosis and treatment  
 

     1-Prevention 3- preventive policies   
     6- health protection 
 

Prevention with: ITNs, IRS, IPT and 
environmental management 

Table2: The link between HP model and DCP (41),(40) 
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Fig.7: The modified dengue control program framework  
 
Regarding the link in the between the 2 frameworks:  
- Prevention, preventive policies and health protection domains on HP model are 
linked to the prevention section on DCP framework. Because prevention with different 
measures like ITNs, IRS and environmental management needs policies by policy makers. 
Health protection involves communicable diseases transmission by setting some activities 
within the public health function. Also, these policies can lead to secondary prevention by 
early diagnosis and treatment. 
 
- Life style in regard to HP is related to a person’s behaviour toward preventive measures, 
his/her knowledge about them and how to practice and apply these measures.  
 
- Preventive policies and policy support are links to program/health care system 
factors. They are also related to external factors: environmental, SEC and demographic 
(social determinant of health, SDH). As what has been mentioned by the WHO “promoting 
health and reducing health inequities by addressing the social determinants of heath”(42). 
That can be achieved by making policies and implementing programs which enhance the 
health equity. 
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- Policy maker education and health education are both connected to the knowledge 
in DCP framework. Because policy makers and the public should be aware about the 
different aspects of DF, to make comprehensive policies and an effective prevention 
program  
 
Limitations and Modification of MCP conceptual framework: 
1-The link between aspects of the control program is not well integrated. However, there 
is a link between some external factors: socioeconomic status and health care system, 
and other link between knowledge and program factors. For these linkages, some changes 
have been added (with 2 arrows in orange colour) on DCP framework Fig.6. 
2- Actors and sectors which are assigned for health policy, are not mentioned in the 
program factors part. 
3- The role of the community was not included, while it is an important part in the program 
factors to achieve effective HP  
4- Both, governmental sectors and community, have been added to DCP framework 
 
Limitation of the study: 
As it is a literature review study addressing HP for DF control, the literatures and data 
which used HP specifically for DF prevention and control were very limited. This is led to 
link HP model and DCP framework   
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Chapter 3 
 
Results: 
 
This chapter will analyse the results according to the main study objectives. The analysis 
will be done using DCP framework. 
 
3.1 External factors  
It includes Environmental, Socioeconomic and Demographic factors:  
 
3.1.1 Environmental (ecological and climate) 
Ae. aegypti, the vector of DF, is anthropophilic closely associated with human beings and 
their habitats with high preference for urban areas. As humans are making a good 
environment for their growth, by using water-holding containers and presence of stagnant 
water after rainfall or flooding, without taking the measures which helps to reduce this 
preferable growth environment. Because their main habitat is aquatic and they thrive 
better in cavities of trees and toilets with poor drainage. They also prefer darker areas like 
staying in closets, which allows them to bite indoors.(43,44)  
 
Due to the high sensitivity of Ae. Aegypti to humidity, rainfall and the temperature, all 
these factors are influencing the behaviour and physiology of the mosquito vectors, leading 
to a clear effect of the transmission of mosquito borne diseases including DF. However, 
the studies that have been done are based on mechanistic and statistical models about 
the transmission and its relation to the temperature and it showed a wide range of results. 
The mechanistic models predict that the transmission for dengue virus in Ae. Aegypti 
should peak at 29 degrees, but on the  other hand, the quantifying statistical models of 
Thailand showed a high transmission rate at ≥30 °C, while in Taiwanese data it showed 
that DF transmission peaked at >18 °C.(44) 
 
By applying this to SA, the mean average temperature in SA is around 29 degree but in 
the coastal regions like Jeddah and Japan, the temperatures are consistent through the 
year, from 30-40 °C and the humidity also remains around 80% -100%.(44) 
The other environmental factor in SA is rainfall, even with the scarce rainfall in the country, 
it is still a risk because of the presence of stagnant water. This is due to the lack of effective 
preventive policies and no preparedness of the infrastructure by the municipalities and 
ministry of economy and planning, for natural and environmental hazards like: poor 
drainage and sewage system, and this is what happened during Jeddah’s flood in 
2009,2010 and 2011 and appearing of many cases of DF. (19),(20),(23),(41),(45) 
 
3.1.2 Socioeconomic (economic status, movement, occupation, housing 
condition, war, population displacement) 
As per T. Bonifay et al., many studies have demonstrated the link between NTDs including 
DF and poverty. However, Mulligan et al. have stated that in a systematic review, the 
relationship between DF and poverty is not well-established, even when poverty has long 
been linked to DF and considered as a determinant. (46),(47)   
Some studies done, to show this link, were using many indicators to reflect on poverty 
such as: income, education, housing condition and overcrowding. And other studies relate 
to water access and sanitation as indicators. But, the most consistently used poverty 
indicators associated with DF, were income and physical housing conditions.(46),(47)  
 
-Economic status 
The general economic condition of the Saudi population has been shown briefly in chapter 
1, but by focusing on the economic status of the affected regions by DF, mainly Jeddah 
and Makkah, see Fig1, its class 1 and 2 respectively. However, the same study which 
mentioned the economic status have not taken into consideration non-Saudis people 
whose living in slums. And, there is no other study found which covers the income status 
of this group (9) 
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There is a clear literature gap addressing this indicator in SA as a determinant for DF. It 
was briefly mentioned in study held in Jeddah about DF risk factors by Kholedi A. et al. 
that economic factors (having a low income) are playing an important role in acquiring the 
disease. But this factor was not studied on the study population, it was only hinted in the 
discussion. And there are other factors has been focused on like: age, sex, nationality, 
working environment and presence of indoor breeding sites.(1) 
 
There are 2 studies from French Guiana and Brazil, focusing on income as a variable to 
measure poverty and the risk of acquiring DF. The result of the first one was that DF virus 
appeared to affect the richer population by 56% compared to other arbovirus which is 
(Chikungunya virus), as it was in the poorest by 82%.(47) 
The other study from Brazil, which was done to establish a link between economic status 
and the risk to develop DF and concluded that, there is a positive relationship between 
low SES in terms of income, schooling and housing condition and the high risk of 
dengue.(48)  
 
Because of the lack of a large scale study, addressing the economic factor in SA, including 
citizens and foreigners specially whose living in slums , preventive policies measures the 
vulnerable areas, whether they are in a “rich or poor” neighborhood are missed in the case 
of SA.(18),(48) 
 
-Movement 
Population movement (PM) and the risk of vector-borne disease transmission has been 
studied and reviewed in the case of malaria. It revealed that it’s an important factor to get 
the disease. It was significant to understand the concepts and typology of PM to make this 
correlation. As per P. Martens and L. Hall, PM it can be explained and understood by using 
“push and pull” forces. People can move from their country to another or moving within 
the country. Pushing factors could be environmental degradation due natural disasters, or 
economic, like loss or lack of employment. Pull factors, like improved living conditions, or 
other socioeconomic opportunities.(49) 
 
The typology of PM should be classified and applied to the context of the country and the 
mode of the disease transmission, see Table 3.  
Moving people can be classified either as active transmitters or passive acquirers.(49),(50)  
Active transmitters harbor the virus and transmit the disease when they move to areas of 
low or sporadic transmission, while Passive acquirers are exposed to the disease through 
movement from one area to another; they are maybe non-immune or may have low-level 
immunity, which increases their risk for the disease. All these concepts were applied on 
malaria transmission, and it was found that many forms of the PM like: urbanization, 
colonization of new territory refugees, imported malaria and intercontinental travel, are 
contributing in an increasing malaria transmission.(49) 
 

 
Table 3: Typology of temporal PM, “Malaria on the Move: Human Population Movement and Malaria 
Transmission” by P. Martens and L. Hall,2000 (49) 
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Based on types of PM, SA is dealing with 4 main kinds of movement, which has been 
studied for DF: pilgrimage, tourism, labouring and urbanization.(44),(49) 
As mentioned in chapter 2, about the pilgrimage (Hajj) and the risk of importation of NTDs, 
including DF from endemic countries of vector borne diseases. Hence, Mass Gathering 
(MG) is a definite risk for infectious diseases transmission, including vector-borne diseases 
like DF and as defined by the WHO, MG is "the influx of a large number of people at a 
specific location, for a specific purpose, and for a defined period of time”.(51) There is a 
wide range of MGs activities, it can be for a religious purposes like Hajj and Umrah, or 
sports events such as Olympic games or football world cup, educational and political 
events.(51) 
 
 
The largest annual MG in the world is the pilgrimage to Makkah, where around 2 million 
Muslims will be coming every year. For this, the Saudi government has taken an advanced 
planning every year to prepare for it. These preparedness policies are undertaken by the 
ministry of hajj and MOH, as both ministries are providing updated travel advice and health 
regulations on their websites. They also disseminate this information through liaising with 
international public health agencies including the WHO, the Centres for Disease Control 
and Prevention, public  health England and the European centre for disease prevention 
and control and travel agencies that provide Hajj services and many religious 
organizations. (21),(44),(52),(53) 
 
To highlight the vector-borne diseases preventive policies during hajj, the ministry of hajj 
is preparing for an intensified vector control program, including widespread insecticide 
spraying campaigns before pilgrims arrival, in collaboration with MOH and the ministry of 
agriculture in Makkah, to assess and identify the areas of most mosquitoes density and 
there are specific teams are responsible for spraying, they starts with housing units of 
pilgrims, coming from endemic countries of dengue like India, Pakistan and Bangladesh 
and they are using a long-lasting pesticide also they spray governmental departments 
used by pilgrims. Additionally, all ship carriers and aircrafts have to provide for an official 
valid certificate to carry sanitation and to verify that spraying with insecticide was done 
before arriving to the port.(52) 
 
The positive impact and effectiveness of these preventive measures have been achieved, 
as what was announced by the minister of health in the hajj season of 2018 that, “the hajj 
season of this year is free of epidemics and public health threats, and that Hajj health 
plans are successful”(54) 
 
However, there is no study found mentioning fails or defects in the hajj’s prevention plan, 
either or the current of previous plans, which will help to be avoided in the next programs, 
during either during pilgrimage season or for a routine DF control plan.(55),(52) 
Other forms of MG which have been studied are sports mass gatherings. In Brazil they 
have evaluated the effectiveness of an early warning system, using the seasonal forecast 
model 3 months before 2014 football world cup and it was successfully predicted 57% 
microregions with high levels of dengue.(56) 
 
Regarding the tourists risk to acquire DF, as Saudis who are travelling to DF endemic 
countries, either for business or holidays, are creating another source of disease 
importation, but there is no preventive policy to limit this risk.(44) 
Regarding other types of PM in SA labouring and urbanization, will be discussed in the 
“occupation and housing conditions” sections. 
 
-Occupation 
Working in a particular occupation may put the person at direct risk of contracting specific 
infections. In a review by V. Lim, about occupational infections, it mentioned about dengue 
that all workers living in endemic areas of DF, regardless of the type occupation, increased 
the risk of contracting the disease. Expatriates who are coming from non-endemic areas 
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of DF are at higher risk, because they are mostly non-immune (passive acquirers). By 
stating this, the author is declining the positive relationship between the type of occupation 
and the high risk to acquire DF.(57)  
 
The finding, in the Saudi context, about occupations was that farming and shepherding as 
out-door working, increased the exposure to the vector. Thus they are being at risk to 
contract DF as what has been mentioned by K.Altassan, et al., but the writer was not 
explicitly mentioning figures with numbers of increasing risk of DF compared to other 
occupations (44) 
 
Other occupations considered to be risk to get DF are: being a construction worker, 
working in municipals activities and maintenance. And non-Saudis are making the major 
labour force in these jobs with 4.4 million only working in the construction industry, a 
study of DF risk factors in Jeddah showed that a significant proportion of cases were non 
Saudis with 48.1% compared to controls.(58),(1) 
 
The evidence showed that, by A.Kholedi et al., all these activities are likely to bring workers 
closer to water collection areas, which increased the dengue virus transmission, it also 
extends and spills-over the virus to the surrounding areas.(59),(1) 
There are huge construction works is ongoing now in SA, mainly in the main cities (Jeddah 
and Makkah). A clinic-epidemiological study showed, that construction workers are 
creating a “good” number of dengue cases, either they have acquired the disease at the 
work place as a primary infection or they have imported other DF serotypes and got a 
more severe secondary infection, as stated by Fakeeh and Zaki. These data were shown 
about Jeddah but there was no exact number mentioned for those cases and no data came 
from other Saudis regions.(18),(60),(61) 
 
Ministry of Labour (MOL) and the municipality are not taking the proper preventive 
measures at the work place, like collecting unwanted containers, provide a well-covered 
water container and to add larvicides, with the recommended dose, or have a preventive 
strategy for the workers, by wearing long sleeves. All these kinds of measures couldn’t be 
found, neither at MLO nor at the largest construction companies websites as stated as an 
obligation for the construction workers and their managers to apply.(62),(63),(64),(65) 
 
-Housing condition 
Housing or “living” conditions as described by Carabali et al. is another socioeconomic 
determinant for DF. Living in an urban overcrowded area is increasing the risk to acquire 
the disease. In SA, particularly in Jeddah, there are many pilgrims who remain illegally 
after finishing the hajj and foreign workers are living in slums. These slums account for 
55 out of 102 districts distributed throughout the city. The overcrowded areas with poor 
housing conditions and infrastructures, as the number of populations living there is more 
than 1 million and that’s represents 43% of city population, all these living conditions are 
ideal for vector breeding and more dengue virus transmission.(44) 
 
In addition to the previous risk factor, targeting illegally staying pilgrims, there is another 
study held in Jeddah as well, aiming to analyze factors associated with the spread of DF, 
they found that 71% of DF cases that were included in the study are living in an area close 
to buildings under construction, they are storing water in uncovered containers and 
presence of indoor stagnant water, at the drainage holes, was another living condition 
factor found that was significantly higher in the cases houses by 25% compared to the 
controls with 15.5%.(1)  
 
Most of the above-mentioned factors were present in the slums of Jeddah, as a result of 
urbanization, as these areas were named as “informal” districts by the local municipal 
because it is missing the good infrastructure and an adequate water supply. But, the 
municipality of Jeddah failed to implement their urban planning, to regulate the slums, 
because of rapidly growing areas of unexpected slums with a high number of populations 
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on a scale beyond control. Another factor which makes implementation difficult is the 
absence or restriction of funds for such big plans, which was not appropriately tackled 
before more expanding of these areas.(66),(44) 
 
A study was done in Singapore, comparing high rise (13 stories or above) to low rise (1-
6 stories) and to investigate the influence of the urban drainage and outdoor breeding on 
the distribution of the dengue incidence. It showed that low rise subareas have more 
outdoor breeding sites in drains, there also are denser drainage networks compared to 
high rise housing. This finding suggests that living in urban planned agglomerations won’t 
increase the risk of the disease transmission.(67),(68) 
 
-War and population displacement 
Dengue virus transmission and association with wars have been acknowledged after the 
second World War. The ongoing civil war in Yemen, which started in Mach 2015, has 
destructed the infrastructure and displaced many people, around > 2.2 million persons, 
603,833 of them were received by SA as what mentioned in the last statistics of 2017 by 
the United Nations.(69),(70) 
 
Most of those displaced people have been pushed to live in shelters with poor health care 
support and other basic needs. Living in such areas will create several potential breeding 
sites for DF vector. The last data by The Centers for Disease Control and Prevention (CDC) 
and as stated in an article by K.A. Alghazali et al. about DF outbreak, during the ongoing 
civil war in Yemen stated that, suspected cases in 2015 were a total of > 6777 and 1178 
cases were reported in the weeks 32-36 of the war, compared to only 54 suspected cases 
in 2013 in the same period. And they refer to that as a consequence of the war and all 
risk factors related to it, which make this increment in number of dengue cases.(69),(44) 
 
As DF is already an endemic in Yemen, the number of reported cases in 2014, before the 
war, was 1034. Also, there are illegal infiltrators with an estimated number that reached 
695,000 in the last official statistics. However, there is no data about the statistics of the 
yearly number of Yemenis crossing the border. (71),(72) 
This creates a potential risk for increasing the DF cases in SA, and that creates another 
form of importing of dengue virus. But there are no policies to regulate the influx of 
Yemenis refugees or any kind of screening for suspected cases of mosquito borne diseases, 
including DF.(73),(69) 
 
 
3.1.3 Demographic (Age, Immunity, Gender) 
-Age 
DF has been classically considered to be a paediatric disease. In Asia, DF and HDF are 
affecting mainly children younger than 15 years of age and this is supported by many 
studies form South-East Asia and the average age from 5-9 years.  However, the age 
distribution of this disease has been rising, for example in Asia, now it affects mainly adults 
more than children with the mean age of 22-25 years, as what is shown in a study in Sri 
Lanka, addressing the demographics and its relation to DF and found that 73.5 % of cases 
were adults. While in Latin America, the age distribution is different as DF is targeting all 
age groups as stated in article by T.Tantawichien (74),(75) 
 
There is a review done in Brazil in 2019, analysing the age from a different view, as it was 
showing the occurrence of more severe cases of DF and fatality based on age. It concluded 
that DF fatality was predominantly in adults individuals (15 years and above) with a case-
fatality rate around 50%.(76) 
 
In SA, the mean age for DF is between 15-30 years, although the facts that report that 
mortality is higher with 50% in adult patients than in children, but interestingly these 
mortality findings are opposite to what has been shown by Carabali et al. That fatal 
outcomes occurred more in children and that it was not only depends on their age but it 
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also relates to the adequate management, provided by health staffs and parents care-
seeking behaviour.(44),(67),(2) 
 
-Immunity  
They are 4 serotypes for dengue virus, however there are a few studies done globally and 
in SA, focusing on immunity as a demographic determinant for DF and how to use this link 
to make a preventive policy.(77),(78) 
 
It is important to know about immunity and serotypes, because infected persons by DF, 
via Ae. Aegypti, can transmit the infection after appearing of first symptoms during 4-5 
days; and maximum 12 days from being exposed to the virus. After the first exposure to 
dengue virus, the patient will develop a lifelong immunity to the infecting serotype and 
that’s called (homotypic immunity). The data showed that those patients are temporarily 
protected against other serotypes (heterotypic immunity), but no study mentioned how 
long they are protected, as this has a value to be known, because after the period of 
protection, the previously infected individuals are at risk of a severe secondary dengue 
infection (heterotypic immune enhancement).(77),(78) 
 
In Brazil, the circulating dengue serotype is DEN-1, so all infected people will have lifelong 
immunity and it’s easier to control, unless they have another imported serotype, by 
tourists for example. While in Thailand all four serotypes are there, so that’s will lead to 
the appearing of more cases in severe form.(79),(77) 
Currently in SA, the predominant dengue serotypes are DEN-2/4, while DEN-1/3 has been 
circulating since 1994, this means that SA is having the same pattern of Thailand’s 
serotypes, sharing the same risk of developing complicated cases of DF (44),(80) 
 
Three articles from different countries including SA, are mentioning about the significance 
of knowing the immunological memory of dengue serotypes, because this helps to guide 
preventive efforts, which should be directed to areas with more than one serotype 
circulating. But, even with the evidence of this important knowledge of immunity as an 
important factor to acquire DF, these studies didn’t mention any policy.(44),(78),(77),(79)  
 
-Gender 
Many authors have described gender as a “socially constructed” factor, so from this point 
it should be differentiated from sex, as gender roles in the community context plays a role 
in the increasing risk of the disease.(67) 
In Singapore, men are part of a higher number of reported cases compared to women, 
with 57% in the 5-14 years age group and 61% in 15 years and above. But, this result 
was inverse to the findings in Brazil, with 59% of reported cases among females during 
epidemics in certain years, and this distribution is not constant.(81) However, The main 
reason for this result was not mentioned.(1) 
 
In SA, the number of dengue cases is higher in men, with 65.1% compared to females. 
As most of men let their occupations and their gender role keep them to work outdoors. 
While females, even if they worked outside, were covered due to the cultural norms, that 
is why they are less exposed to the vector bites.(44),(1) 
 
It’s important to focus on females living in the slums, there is no study was highlighting 
on this group, because they are at risk for DF due to the poor housing conditions and 
indoor drainage as what mentioned before.(66) 
 
There is direct link between gender and occupation and this statement is supported by 
M.Stergiou-Kita et al.(82) The preventive policies are already deficient and were not placed 
clearly by MOL and municipalities, the gender related as a risk factor remains as an issue 
in SA.   
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3.2 Health care system (HCS) 
This includes Accessibility, Affordability, Quality of care, Efficiency and Demand/utilization: 
there is an overlap between all elements of HCS, and this will be explained in this section. 
 
3.2.1 Accessibility 
Access is a complicated concept and there are at least 3 aspects needed to be evaluated 
to assess accessibility: starting with availability of services, if there is enough supply, and 
then the opportunity to attain health care exists. Facilitating access, is aiming to help 
people to find an appropriate health care resources, in order to improve or preserve their 
health.(83) 
The range of which a population get access, depends on organizational, financial, cultural 
and social barriers. The access of health services in term of utilisation can be measured 
by affordability, acceptability and physical accessibility.(83) 
 
There is an article from Brazil, showing the role of access to HCS and availability of primary 
health care (PHC) in providing the relevant kind of management at the first entry point to 
the health system.  What has been mentioned in the introduction, that neighbourhoods 
with larger numbers of PHC, in relation to population size, were having less dengue cases 
developing to severe forms. However, they didn’t give a clear figure of how many PHC 
centres were available and the number of population that has been served.(84) 
 
There is no study was addressing the point of health care access, in relation to DF directly, 
however, there is data describing the situation of the HCS in SA in term of access with a 
focus on PHC. (85) 
Corresponding with the Alma Alta Declaration of 1978 issued by WHO in 1983, Saudi MOH 
started to promote the idea of PHC and stated strategies, to provide optimal health care 
by development of 2259 PHC centres throughout the country. And they are aiming to 
provide comprehensive services including preventive and curative care.(85) 
 
The distribution of PHC centres was not appropriate, as what has been mentioned in one 
study, showing the current MOH statistics, that there is maldistribution of health 
professionals and health care services, as the most are concentrated in large cities. But, 
the exact number of PHCs in large cities out of the total number in the country, was not 
stated in the study. So, people living in rural areas are having a difficult time to access 
health care facilities, specially PHC. This difficulty, is in terms of long travel distance from 
their villages, which creates a negative impact on the severity of DF, based on what has 
been shown by the article of Brazil.(86) 
 
But again, with all data about HCS in SA, any of them have addressed the situation of the 
slums populations, in term of health care access.(87),(86) 
Regarding pilgrims, SA is providing free health care services through MOH facilities, as 
they assigned 156 PHC centres and 22 hospitals around Jeddah and 2 holy cities (Makkah 
and Madinah). On the other hand, the non-eligible staying pilgrims, after the season they 
are receiving care after arranging with their embassies to provide the government with 
their identification. After this to arrange for their travel after receiving the full health 
care.(87) 
 
3.2.2 Affordability 
As shown earlier in this section, about accessibility of health care system, affordability is 
one aspect to be considered to measure the utilization.(83) 
In one study done in Colombia, to analyse how access to health care can affect public 
health problems, such as the control of infectious diseases including DF, they considered 
the role and implication of the insurance system on the access, as they have 2 different 
insurance schemes (contributive and subsidized) and it showed unequal access for services 
between two groups, as the contributive group offered more health benefits as they can 
pay for more. So, having a national insurance still cannot guarantee a better access. That’s 
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why they concluded that accessibility should be a fundamental consideration in health 
related policy.(88) 
 
There is data from Vietnam, about the cost of DF, it showed that the average cost for each 
DF case was 139.27 $ ± 61.68 $ including direct and indirect costs per case. The average 
cost of the direct (medical and non-medical) cost is 88.2 $ ± 69.9 $, while indirect average 
cost is 51 $ ± 22.7 $. But, the highest proportion of the total amount was the hospital bed 
cost, compared to other components with 50.2%. The cost of treating children is found to 
be higher than adults, with 151.03 ± 63.52 $ and 132.73 $ ± 59.94 $, for direct and 
indirect costs respectively. And the calculated GDP per capita is 2110 $, this is considered 
to be a significant loss for middle income Vietnamese families.(89) 
 
As mentioned before, about the insurance system and affordability of health care in SA, 
this is mainly provided by the government with 80% coverage. While the private sector is 
making 20%, and the governmental services are free of charge for Saudi citizens and non-
Saudis are having cooperative insurance as it is obligatory to be given by their 
sponsors.(15) 
 
There is no study in SA that focused on the affordability and the cost of DF specifically. 
The general health policy of Saudi MOH aims for fair and affordable care for the whole 
population, as mentioned earlier. In this sense, DF affordability is not directly affecting the 
prevention of DF in SA. However, this cannot be applied to the marginalized group (slums 
dwellers).(14) 
 
3.2.3 Quality of care  
Quality of care (QoC) is a very important element to assess and evaluate the health care 
system, however; the quality of health care remains operationally and conceptually vague, 
as mentioned by A. Allen-Duck et al. in an article analysing the concept of QoC. The most 
clear and reliable definition of QoC, as defined by the Institute of Medicine (IoM) and the 
WHO, is that: “the degree to which health services for individuals and populations increase 
the likelihood of desired health outcomes and are consistent with current professional 
knowledge”.(90) 
 
There are six domains to measure QoC in health, as released by IoM, that it should be: 
safe, equitable, effective, patient-centred, timely and efficient.(90),(91) 
There is very limited data are focusing on the QoC and DF outcome, but there is study 
was done in Malaysia showing that “cohorting”, putting all patients in one group under 
care of one team, adult patients with DF in a designed ward and to be treated by infectious 
disease team, led to improvement in the QoC and a substantial clinical outcome. However, 
this study gives only a general conclusion about improving health QoC and they didn’t 
mention exactly which indicator of QoC was used to measure the good clinical 
outcome.(92) 
 
There are number of studies addressing specific elements of health QoC in SA, although 
they were not exclusively for DF and were describing QoC of the whole Saudis 
HCS.(86),(93),(94),(95) 
The evidence showed that, public health care facilities are not providing good QoC to the 
patients in PHC centres in term of: safety, patient cantered care and timely.(93),(94) 
 
Literature data about QoC in the public health facilities in SA shows the following: 
 
Safety: only 30% of the total of public hospitals had a medication safety committee and 
just 9% have a medication safety officer, there is an unsafe prescribing practice in PHC 
centres because of poor dissemination of evidence-based medicine (EBM) and national 
guidelines. Additionally, because of the multicultural and multilingual environment mainly 
between nursing staff, this influenced their communication with patients and the service 
provided.(93),(94),(95) 
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Patient centred care: a lot of surveys are done to assess the patient’s satisfaction and 
it showed; 74.8% were not aware of their rights to be fully informed about the diagnosis 
and treatment, as the physicians are not spending enough time with patients, to keep 
them satisfied, and around 69% were unsatisfied with health information given to them 
during discharge.(93),(94),(95) 
Timely: a systematic review about QoC in SA showed that there is a delay in providing 
services and a delay to be seen by a specialist, due to workload, or because of difficult 
geographical access and long travel distance, so patients can’t be on time.(86),(95) 
But, all these studies didn’t focus on the effect of these failures in QoC indicators on the 
clinical outcome. Furthermore, there was no preventive policies, in this context, were 
considered to overcome those failures.(86),(93),(94),(95) 
 
3.2.4 Efficiency                                                                                                                                        
Efficiency is one of the six domains, to measure QoC and it is concerned with a relation 
between resources inputs (costs in term of: equipment, capital or labour) and either 
intermediate outputs (waiting time, or number of treated cases, etc.) or final clinical 
outcomes (life years gained, lives saved or quality adjusted life years (QALYs)).(91),(96)                                                                    
Many evaluations used intermediate outputs to assess the effectiveness, but to give the 
optimal recommendations, it is better to measure and focus on the final outcomes.(96)                                                                                                                               
The Bloomberg health care efficiency (BHCE) index, is using the life expectancy (output) 
and health spending measures (input) for evaluation, SA ranked 46 out of 56 countries 
with an efficiency score of 37.5 %, life expectancy is 74.4 and the absolute GDP is 
1147$.(97) Efficiency plays an important role in reflecting the overall situation of the 
health system, as per Bloomberg index, because it gives an overview on the economic 
and medical impacts of diseases.(97)  
There is no study found, to give the full picture of efficiency as what has been described 
in the definition in regard of DF. What could be found specifically for DF and efficiency is 
the economic impact, as a part of BHCE index.                                                                                                                                                                                                                                            
Singapore did a study, addressing the economic burden of DF and the cost effectiveness 
of the future dengue vaccination program if implemented with reasonable prices.(98)   
                                                                                                                                      
There is no data found from SA in this context, but the Bloomberg index of SA explains   
that there is a defect in the Saudi’s health care efficiency.(97)                                                         
No preventive measures could be found to tackle efficiency of HCS in SA, however; the 
Singapore’s study highlights the role and future of vaccination programs and that’s can 
be considered as a preventive measure.(98)                                                                                                                                                         
 
3.2.5 Demand/utilization                                                                                                                           
Demand and utilization for health care services comes from the desire of the consumer 
(the patient) to gain good health. There are some factors influences demand and 
utilization: SES of the patient, prices of the health care services, governmental policies 
such as subsidy, supply and availability of services, and demographic characteristics (age, 
gender).(99),(100) 
There is a study done in Colombia which analysed the health care utilization, during a DF 
outbreak in an urban area. And it concluded that, over 90% of patients are utilizing the 
private health facilities more than public, regardless the distance. As they are travelling 
around 8.03 minutes with a car to the facility over the closest one, which can be reached 
within 2 minutes from their home. They travel this distance, for better quality in term of 
well-equipped facility and higher beds capacity, however this study addressed the 
utilization issues using only the geographical access and transport, and they didn’t mention 
other factors which may have influenced the utilization.(101) 
SA had the same findings as the Colombia’s study, with several data showing that a higher 
utilization of private health care facilities, by Saudis, for the sake of good quality compared 
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to the public health sector, in terms of timely services and more patient centred care. And 
that has led to overutilization of the limited number of private services and an imbalance 
between the demand and supply. Data from a report about Saudi’s HCS in 2018 showed 
that, utilization of outpatients clinics in MOH hospitals decreased from 51.7% to 49.4%, 
while it was increasing in private hospitals from 32.5% to 35.5%.(93),(94),(95),(102) 
In the HP context, the preventive policy needs to solve the overutilization problem and 
should consider SES, availability of enough services that match the number of patients, 
which are not available in SA.(99),(100) 
 
3.3 Program factors  
It includes: Health policies by (MOH, MOL, Ministry of Finance (MOF), municipalities), 
Support/partnership, Community involvement, National dengue control program 
 
3.3.1 Health policies by (MOH, MOL, MOF and municipalities) 
Health policy as defined by the WHO is “decisions, plans, and actions that are undertaken 
to achieve specific health care goals within a society”.(103) 
Any policy for prevention and all control programs should be evidenced-based, taking into 
consideration gender ethics, equity and the available knowledge and expertise at the local 
level. Every country has to develop its own specific context scheme, and any effective 
program should distinguish clearly between policies for routine and outbreak interventions.  
(104),(105) 
 
A systematic review was evaluating and assessing the contingency DF prevention and 
control plan in Brazil, Malaysia, Mexico, Dominican Republic, and Vietnam. These countries 
were selected, based on the dengue burden, dengue endemicity and if they have had 
frequent dengue outbreaks. It was found that most of those countries did not have a 
comprehensive, detailed prevention strategies. Because, they depended mainly on an 
intensified vector control, without focusing on other aspects of integrated management, 
with clinical, laboratory and vector surveillance, epidemiological and risk 
communication.(105) 
 
This study highlights the importance of distinguishing between planning policies in routine 
and outbreak prevention interventions, however: they didn’t describe explicitly which 
measures should be used in a routine situation, because that will help to avoid going to 
an outbreak condition.(105) 
SA does have some instructions and information about DF and its prevention on the MOH 
website, as they mentioned about the virus, mode of transmission via mosquitoes, 
symptoms and signs and when the suspected case should seek medical care, and how to 
limit indoor breeding sites of the vector. But, there is no clear policy describing the 
prevention program, with involvement of other sectors like: MOL, MOF and municipalities 
of cities with a high number of cases.(106) 
 
From the HP perspective, about the health policy and by applying “one health” approach, 
as described by the WHO as “is an approach to designing and implementing programmes, 
policies, legislation and research in which multiple sectors communicate and work together 
to achieve better public health outcomes”.(107) So, based on that It is important to involve 
all responsible sectors to achieve the concept of “healthy policy” instead of just health 
policy.(107),(108) 
 
3.3.2 Support/partnership 
Partnership for Dengue Control (PDC) was established in July 2013, after expansion of the 
epidemic dengue disease, it’s a unique global collaboration of international health 
agencies, leaders in public health and dengue experts. It aims to create a synergetic 
control plan with the partnership of stakeholders and policymakers, to ensure the most 
effective control strategy.(109) 
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PDC is contributing to achieve the WHO global strategy, for dengue prevention and control 
2012-2020, to reduce the DF mortality by 50% and morbidity by 25% in 2020. However, 
this target couldn’t be achieved as what mentioned earlier, that DF is still a global health 
issue, because the reported number of cases is increasing from 2.2 million in 2010 to 3.34 
million in 2016 as stated in the last statistics by the WHO.(109),(26) 
 
Singapore is making a good example of support and partnership, at the country level, as 
they have introduced a nationwide integrated program and this focused on 3 key 
approaches: risk-based prevention and intervention, inter-epidemic surveillance and 
control as well as coordinated intersectoral cooperation.(110)  
This cooperation was as a response to the 2013 outbreak, when the number of cases 
reached 22,170, due to: entomological, immunological, climatic and ecological factors, so 
this gives an insight to make a multi-pronged approach, through an integrated vector 
management, taking in consideration previously mentioned factors, which paved the way 
for a better DF prevention as the number of reported cases in 2018 is 3285. (110),(111) 
 
In this study they have mentioned that 27 stakeholders, from different sectors, were 
comprising in the country integrated vector control program. However, they didn’t stated 
exactly which sectors were involved.(110) 
There is a lack of such integrated DF control program in SA, which led to ineffective 
management and the prevention of the disease. As outbreaks of the vector mosquito 
population are still appearing frequently. Although, integration plan between sectors for 
vector-borne diseases control, including DF, was implemented during Hajj season, as 
shown in the section of the SES, movement factor. But, the government did not take in 
consideration, to apply the Hajj experiences, in term of sectors partnership to be used for 
the control program after the Hajj.(52),(55),(20),(19) 
 
3.3.3 Community involvement: 
Community participation is important to prevent the spread of DF, the social mobilization 
and behavioural change, at the community level is a necessary part in the integrated 
management strategy, as it allows the local population to prompt eradication of the 
disease in their environment.(112) 
Social communication and mobilization, integrates several members of the community, 
from householders to policy makers, in order to raise the awareness about DF, deliver 
services and recourses as well as to ensure sustained community participation, and this  
should be developed through multiple channels, to assure that all information passes 
through out all levels  of the community.(112) 
 
There is a cluster randomized trial done in Cuba and it showed that community based 
environmental management, incorporated with routine DF prevention and a control 
program, can reduce levels of Ae. Aegypti infestation by 50-75%, compared to a single 
strategy routine program.(113) 
In Mexico, specifically in Guerrero (a state in the south of the country), they have 
employed the concept of social mobilization, aiming to raise awareness of the 
consequences of DF and to explore how this can impact the risk of acquiring the disease. 
This has been carried out through ‘clean backyard’ campaign, as they put emphasis on the 
importance of each household in fighting against the dengue vector and to work together 
to achieve living in a dengue-free community. They have found that 54% of houses were 
clean, there were no breeding sites found, as these houses were visited by an activator 
who was training, supervising, and doing monthly assessment for them. On the other 
hand, households not visited by the activator, had a 2.4 times higher risk of contracting 
DF. 
 
After 1 year of this campaign, only 30% of trained households were having clean 
backyards, this refers to the sustainability of the effect of this kind of campaigns that is 
making an issue and in encouraging people to maintain efforts to keep their environment 
dengue free. For this, encouraging continuity of program effect it is important to take into 



 28 

consideration the role of the community leaders as an effective channel, through which to 
educate communities, disseminate information and create behavioural change at 
households level (112) 
 
In Jeddah, a study addressed risk factors of DF in Jeddah governate and they have focused 
on a door to door campaign, which was designed and implemented by Jeddah municipality, 
preventive health affairs, department of religious affair, the information department at 
Jeddah governate and king Abdul-Aziz university. The goal of this campaign was to 
strengthen community participation in prevention and control of DF, also to support 
preventive measures conducted by MOH and other related governmental sectors. But, 
they didn’t mention what the effect of the campaign was at the community level in 
decreasing the risk of acquiring the disease.(1) 
 
3.3.4 National dengue control program 
As mentioned by the WHO, about describing key elements and enabling factors for 
implementing dengue control and prevention program at the country level:(104) 

1- Skill, processes and resources        2- Monitoring, review and corrective action  
3- Risk communication                      4- Partnership, coordination and collaboration 
5-  Advocacy and resource mobilization 6- Research 

 
The Singapore national DCP has been used to cover the WHO elements as following: 
In Singapore, the National Environmental Agency (NEA) is handling the dengue prevention 
and control program through many activities, they have conducted many rounds of 
inspection for vector breeding in dengue cluster areas in addition to outreach activities, 
such as community events and visiting houses. They have collaborated with Grassroots 
Leaders and Advisors, Dengue Prevention Volunteers and members of the community, to 
increase awareness, by distributing educational pamphlets and insect repellent to the 
residents, during house visits. 
 
For source eradication of breeding sites of mosquitoes and spraying of insecticides, various 
agencies and stakeholders, represented in the inter-agency dengue task force, have 
stepped up checks to eliminate potential vector breeding inhabitants. 
Also, by collaboration with MOH, they are daily reporting new dengue cases and that shows 
a good surveillance system. see Fig.9 (114)  
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Fig.9 NEA website, with daily reported dengue cases showing a strong reporting system in 
Singapore, 2019 (114) 
 
In SA there is lack of clear prevention and control program catalogue mentioned in any of 
the governmental websites. Only some information was in MOH and local journals websites 
about educational campaigns for households, and spraying with insecticides at mosquitos 
breeding sites in most affected areas in Jeddah and Makkah, has been done during DF 
outbreaks. Regarding surveillance and reporting, there is a clear gap in reporting as the 
last statistics found by MOH for dengue cases, were in 2017. Additionally, there is lack of 
quantitative DF researches, due to the limitation of the accessibility for environmental and 
social variables data.(44) 
 
3.4 Dengue knowledge  
It covers: Cause, Preventive methods, Early treatment, Cultural beliefs and Information 
 
3.4.1 Cause, Preventive methods, Early treatment 
Health Education (HE) is an important tool for controlling diseases such as DF, as well as 
it assures that community members have enough understanding of the infection including 
aspects of the transmission, preventive measures and the importance to seek immediate 
treatment.(115) 
Many studies are done for testing the impact of HE on the knowledge, attitude and practice 
(KAP) towards DF, were at school level among students and 
teachers.(116),(117),(118),(119) 
 
In Malaysia, they have conducted educational intervention with a 2 parts study (baseline 
and post intervention) among university students, to determine KAP levels and it showed 
that, for the baseline only 26.1% have good knowledge. On the other hand, they showed 
a good attitude and were practicing some preventive methods with 88.6% and 73.3%, 
respectively. 
Post intervention tests, showed an increase in all KAP, with mean scores: 12.61 ± 0.17 
for knowledge, 9.01 ± 1.09 for attitude, and practice 7.11 ± 2.49.(115) 
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In SA there are two studies done in 2 cities (Jeddah and Jazan), both studies were 
conducted for secondary school students, teachers and supervisors.  
In Jeddah, a mass communication campaign was done in 20 schools for females, they 
have used pre-post-intervention questionnaires and all information is presented through 
lectures and audio-visual aids. The results showed that students had marked 
improvements in all areas of KAP, compared to the other 2 groups (teachers and 
supervisors). Post intervention scores for KAP were 99%, 95.4% and 95.7%, 
respectively.(116) 
 
The study of Jazan, tested baseline KAP of students in six schools, without intervention 
and results showed that, poor knowledge with about dengue symptoms, vector, and mode 
of transmission with 46.7%. But they showed a good attitude and practice with 93.2% 
and 85.5%, respectively.(117) 
However, all these studies didn’t show the impact of poor KAP and didn’t refer to the way 
to keep this kind of KAP interventions sustainable.(116),(117) 
Regarding the policy makers education, there is a lack of evidence to focus on this HP 
domain.  
 
3.4.2 Cultural beliefs  
Deep understanding of health beliefs and behaviours, gives an insight for sustainable 
community-based dengue prevention and control.(120),(121) 
There was a focus group study done in Malaysia, with 84 multi-ethnic Malaysian citizens 
they were studying their health beliefs related to DF, and it showed that two third of the 
participants had a low perceived susceptibility of getting dengue. In addition, they believed 
that traditional medicine is efficacious and common to be used for DF, so this gives a clue 
on how cultural beliefs and behaviour can affect dengue prevention and control.(120) 
 
In SA, the previously mentioned studies about KAP in schools ,conducted in 2 cities, the 
results revealed that ,the participants beliefs that applying preventive measures is 
essential and DF can be prevented with 78.5%.(117),(116) 
And no study in SA showed that DF patients are seeking any traditional or unproven 
therapy, and most of them preferred to be treated by qualified health professionals either 
in PHC centre or in a hospital for more severe cases.(2),(122) 
 
3.4.3 Information 
For effective HE materials, the information provided should be by health professionals, 
patient oriented, easy to be understood and remembered, and designed based on the best 
practice principles in HE.(123) 
 
HE information should be disseminated by the most used and popular channels and to put 
in consideration the targeted audiences. For example, the study conducted in Malaysia for 
university students, reflecting their KAP, showed that they are using the social media 
applications as a source of DF information with 44%. While in SA the study of Jazan’s 
secondary schools showed 48.1% and 44.5% got dengue information from PHC centres 
health staffs and TV, respectively.(115),(117),(123) 
 
3.5 Treatment  
 
3.5.1 Early diagnosis and treatment  
Early diagnosis and treatment of DF is crucial to prevent the severe forms of dengue:  HDF 
and DSS.(26) 
Due to the increasing incidence of DF in dengue endemic countries, the early diagnosis 
allows for a timely clinical intervention and treatment. Therefore, getting the diagnosis of 
dengue, during the acute phase, is a priority and it’s a public health concern.(124) 
DF patients are treated supportively with a main approach, to treat symptomatically as 
there is no special treatment.(44) 
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Early diagnosis should depend on either: clinical recognition or a bedside rapid diagnostic 
test (RDT).(125),(126) refer to Table 4. Annex2  
Regarding the RDT, there are a number of rapid serological test kits, using the Dengue 
Duo rapid test kit for detection of dengue virus NS1 antigen and immunoglobulin M 
(IgM)/IgG antibodies. Although it gives a result within 15 minutes, the WHO are not 
recommending its usage, because it’s not accurate and not validated, as it yields false 
positive results. But, some studies showed a high percentage of its sensitivity and 
specificity with 88.65% and 98.75%, respectively.(125),(124)  
Evidence showed that RDT can be used during outbreaks in resource limited regions, and 
this has been done during large outbreaks in Brazil, as they used NS1 protein test, but 
their study showed a low sensitivity, with a less than 40% for DEN-2 serotype which was 
predominant during that outbreak. However, this test sensitivity is depending on the 
serotype and if it’s a primary or secondary infection.(127) 
 
In SA, there a cross sectional study is done in Jeddah to assess PHC physician clinical 
practice for DF and the result was: 80.5% always ordering dengue testing if suspected, 
compared to 7.2% never performed tests for suspected cases. The most commonly utilized 
tests were leukocyte, platelets, and hematocrit with 75.7%, followed by IgM/IgG dengue 
serology with 31.5%. Physicians whose did not perform dengue tests explain this to 
unavailability of the tests at their centres.(128) 
 
3.6 Prevention  
It includes 2 aspects: ITNs, IRS, Environmental management 
 
Dengue prevention and control is relying mainly on vector control methods. Still no ideal 
treatment is targeting the virus and the vaccine is not approved yet for all population, it 
is mainly for adults, with a previous dengue infection, as recommended by the WHO, 
because if it is received by dengue naïve persons it will increase their risk of hospitalization 
in the future. The safe and efficacious vaccine is under trial to be produced 
globally.(33),(44),(129) 
 
3.6.1 Insecticide treated nets (ITNs), Indoor residual spraying (IRS) 
It’s important to focus on effective mosquito control measures because it showed 
effectiveness if applied in a proper way. For instance, in a systematic review showing the 
effectiveness of IRS. The result was, BI (Measures for immature Aedes: Breteau Index) 
dropped from m above 35 to under, after spraying, this was done in Taiwan. Another study 
from Peru, showed that IRS reduced the Adult mosquitoes index from 18.5 to 3.1.(130) 
The kind of method applied, depends on the context. For example, ITNs were more used 
in case of malaria over IRS, because it’s a nocturnally transmitted vector-borne disease, 
this was evident in the WHO review, as ITNs usage reached 56% compared to only 11% 
for IRS in malaria endemic areas.(131) 
 
In case of dengue, Ae. Aegypti is biting in the daytime, this is why there were very limited 
uses of bed nets for the DF vector, ITNs for dengue control have never been studied, 
except one and first study was conducted in Haiti. It was showing its effectiveness for DF 
control, and it showed immediate effect with a decrease in dengue vector populations by 
95% after 1 month from intervention. But, they have stated that bed nets are not 
providing a protective barrier against mosquito bites, it repels and /or kills Ae. Aegypti if 
trying to enter houses.(132) 
 
Insecticide treated screens (ITS) were more popular used in Mexico and Brazil, as screened 
houses had >50% less chance to have Ae. Aegypti indoors, and more importantly had 
>50% fewer Ae. Aegypti females, compared to non-screened houses. The impact was 
sustained for 2 years, which showed more sustainability than bed nets.  
However, the working of insecticidal power can be lost duo to climatic changes like: 
exposure to sunlight, rain and dust, this is why the impact of ITS was not 100% and should 
be integrated with other methods.(33) 
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But, both studies didn’t show data about the number of cases that have been reported 
during using either ITNs or ITS, to reflect on the clinical impact of using such preventive 
interventions. 
In the context of SA, municipalities of Makkah and Jeddah were applying IRS mainly, as 
ITS are not widely used there. Many factors are influencing the effectiveness of IRS: first, 
municipalities have contracted private companies to do the vector control work, but they 
lack the precise knowledge about mosquito control and the use of science-based 
strategies. Secondly, there was no continuous supervision by professionals from the 
company or municipality. Preventive policies were in place to limit these improper spraying 
practices.(19),(17) 
 
3.6.2 Environmental management  
From the HP perspective, health protection in the context of DF, in terms of genetically 
modified mosquitoes (GMMs), can be used as environmental management. This technique 
has been done in trials and it showed a positive impact by decreasing the number of 
dengue cases.(133)  
One of the biggest trials and frequently used study, to show the GMMs effect, was in Brazil, 
as mosquito’s larvae were reduced by 81%, which led to a huge drop in dengue cases by 
91% in one year.Fig.10 (134) 
 

 
Fig.10 A graph showing the decrease in Ae. Aegypti larvae after release of GMMs,2017 (134) 
 
But interestingly, with all this success, there is a concern from the public by 75% in Brazil, 
and resistance to apply such intervention. This concern driven by the individuals trust in 
the scientific authorities.(135) 
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At the end of DCP analysis, there are 2 examples (see textbox1) has been selected based 
on DCP framework aspects, which were found insufficient in SA according to the analysis 
done: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Textbox 1. Exemplary best practice DF prevention and control in Singapore and Japan 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Singapore, national dengue control program  
After a major outbreak of DF in 2005, with 14,006 cases and 27 deaths, the government 
of Singapore has established a laboratory-based dengue virus surveillance as a 
part of an integrated vector control program for close monitoring and investigation 
of the circulating serotype. This surveillance program was activated in 2007, and it was 
helped in early detection of the serotype switch from DEN-1 to DEN-2, which was a 
warning for an upcoming outbreak. This led to an interruption of a high trend of dengue 
cases, with a significant drop by 7,032 cases reported in 2008 and 4,498 in 2009. 
Through the years, this program was improving until it became a well-developed 
integrated one as what shown earlier in Fig.9.(136),(114) 
 
Japan, quality of care  
In 2014, Japan has experienced first unexpected dengue outbreak in 70 years with 
reported cases around 200, all were imported cases. As the country was not prepared 
for such outbreak, so number of failures happened. Those failures were in term of 
safety and efficiency. Safety issues were that many clinicians don’t have experience 
in DF management since it’s not common before this outbreak beside lack of knowledge 
in tropical diseases. As all cases were imported so most travellers had poor 
communication with health professionals. Regarding efficiency, there are only 1049 
board-certified infectious disease clinicians in japan in 2014. The number of physicians 
working in infectious disease department only 492 which accounts 0.2% of the total 
working clinicians in hospitals and clinics. All these deficiencies were addressed by the 
government and they have worked to improve them to prepare for coming outbreaks. 
This improvement plan implemented in 2018, there are 36 accredited medical facility 9 
of them were in Tokyo, the Japanese institute of global health by collaboration with 
private sectors are offering medical translation services to support internationals and to 
facilitate hospitals and this service available in 17 languages. Direct after dengue 
outbreak in 2014, the ministry of health, labour and welfare and national institution of 
infectious diseases have developed a comprehensive, publicly available guideline for 
managing mosquito-borne infections.(137) 
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Chapter 4 
 
Discussion: 
 
No study was found addressing DF prevention and control from HP perspective in SA. This 
thesis therefore reviewed existing literature on DF from SA and other countries and 
analysed all factors in the DCP framework, combining them with the HP model domains. 
This analysis revealed that:  
 
The most important factors, which increased contracting DF and was creating a favourable 
environment for the vector in SA are: the environmental factors and SES.(44) 
That was in term of: a hot and humid climate, especially in Jeddah, Jazan and Makkah, 
with temperatures ranging from 28-40 degrees, and humidity from 80-100%, which is 
consistent with Thailand’s environmental result.(44) 
SA is receiving a few rainy seasons, however with the lack of a good sewage and drainage 
system, even if the rainfall periods are not long, it can make the best environment for 
vector breeding, beside hot and humid weather through the whole year.  
 
Regarding SES, DF is a disease of poverty and there was a discrepancy in the evidence 
about which poverty indicators can be used, in case of dengue, but the most relevant and 
frequently used, were income and housing condition. 
The economic status and its relation to dengue was not studied well in SA, specially the 
status of slums dwellers. But, some studies were indirectly linking economic status to poor 
housing conditions as people whose living in slums, mainly illegally staying pilgrims, with 
overcrowding and poor infrastructure are more at risk to get the disease.  
 
However, the ministry of hajj is creating every year a very well-prepared vector control 
plan, targeting all mosquito-borne diseases, including DF, to tackle this periodic movement 
risk. As they are starting to prepare with spraying campaigns before the season, by 
collaboration with other ministries like MOH, ministry of agriculture and municipalities, 
they are also providing all related information to the official websites of infection control 
agencies of other countries. But this Hajj experience in the vector control plan, reporting 
of cases and dissemination of DF information, is not used after the season, for the routine 
national control program and this creates another factor of poor handling of DF.  
 
Another form of movement, which is not well managed, is labouring, there are many 
foreign workers are coming to SA, from endemic areas and they are working mainly in 
construction sites this is about 4.4 million. However, there is a literature gap highlighting 
this group as a risk group even with the evidence of the link between construction, as an 
occupation or living in an area close to a building under construction.(1) 
 
As what found in one study in SA, they have only mentioned, that construction workers 
responsible for making up a “good” number of total dengue reported cases in Jeddah, but 
this is a vague term and is not forming a clear picture. 
Beside neglecting to study a large group in the labour market to be studied, there is a lack 
of preventive policies and measures stated by MLO, municipalities and the largest 
construction companies on their websites. 
 
 
The evidence supported the link between war and the risk of spreading of infectious 
disease including DF.  
DF is an endemic in Yemen before the war, and the ongoing conflict created an ideal 
environment for mosquito-borne diseases and a re-emergence of DF, with higher number 
of cases.   
Because of poor living condition there, many Yemenis people were displaced 603,833 of 
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them were in SA in 2017. Despite all these potential risks, which increased the number of 
DF cases and created more disease transmission, there is no data have focussing on this 
factor, although it is important to do this and to address it in the context of HP, to give 
insights for the policymaker, to create proper preventive policies. 
 
In SA, being male, between 15-30 years old, will increase the risk of getting DF. The first 
factor (gender) has been explicitly addressed, as their gender role in the community 
makes them more exposed to the vector, in contrast to females, as they are staying 
indoors or covered outside, because of religious and cultural norms. For the (age), there 
are many studies mentioning the most affected age group but they didn’t explain the 
reason what made them more vulnerable.  
 
The health care system in SA has many failures in terms of: access as most of PHC centres 
and hospitals are in big cities, and rural areas are not well covered, and QoC in term of 
safety, patient centred care and timely services. But all this data is describing the health 
system in SA in general and was not specifically for DF, additionally this general data didn’t 
mention how the Saudi’s HCS is dealing with the dwellers accessibility and affordability of 
health services. 
 
Regarding the program factors, the concept “health policy” is not fulfilling the aim of HP, 
to make an integrated policy by responsible governmental sectors for DF prevention and 
control. And that aim was best described by the WHO as “one health”, however there is 
no data found in SA to apply this concept to DF.  
There is also a lack of active community participation in the vector prevention and control 
programs, there is no study showing the long-term effects of the educational campaigns 
that have been held in schools on the KAP, and no study showed if any campaigns were 
done for the public. 
 
Another factor influencing the DF prevention, is improper spraying practices by private 
companies which have been contracted by the government and are not using an 
alternative method like ITS or indoor insecticidal paint, to overcome failures or the use of 
other preventive measure. 
 
As DF is still a global public health issue, it was hard to find a variety of examples for 
success. However, experiences found in Singapore and Japan were more relevant to the 
SA control program deficiencies in terms of: surveillance and QoC of HCS.  
 
The analytical framework which was been used to address DF prevention and control issues 
was relevant, as it was modified by using MCP framework and both are mosquito-borne 
diseases. 
It was interesting to combine the HP model with DCP framework, but it was  also difficult 
and challenging to link all aspects of HP domain and relate that to DF. Specially, the policy 
maker education and health policy factor. 
 
Limitation of the study and using DCP framework for analysis: 
1- It was difficult to find data, either in SA or other countries, to cover all HCS factors and 
to analyse/apply them to DF as factors influencing prevention and control. 
2- Limited data was found focusing on DF prevention and control in SA. 
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Conclusion and Recommendations: 
 
DF is an important public health issue in SA and presently there is still a serious of absence 
of a focus on health promotion by policymakers, which should be available for effective 
prevention and control program. 
The most relevant factors, that influence HP and DF control in the context of SA, are mainly 
related to a poor implementation of integrated prevention and control plan, between 
governmental/ non-governmental sectors, reflecting in an ineffective control of DF and 
lack of preventive policies, which can handle the high-risk groups to acquire the disease.  
 
There is no integrated prevention program that includes responsible sectors, there is a 
shortage of an up to date surveillance system, which provides the latest information about 
DF and its incidence in the country and a lack of a future plan that ensures a sustainable 
positive impact.  
 
There is also a clear gap in the literature addressing DF problems in SA, because 
availability of such information will help to avoid past fails and make a better national 
control program. Therefore, more research is needed. 
 
Recommendations: 
1-It’s very important to study and address “the income” as an indicator, because in 
developing preventive policies measures for the vulnerable areas, whether in “rich or poor” 
neighborhoods should be identified to give them the priority in making strategy control. 
 
2- To make the previous study stronger, it’s important not to neglect slums dwellers and 
to get them involved in the study, also to add how they are dealing with THE Saudi’s HCS 
and to take the perspectives of a policy maker   
 
3-At the national level, to take the experience of mosquito borne diseases prevention and 
control plan during Hajj, by intersectoral collaboration, and using it after the Hajj season. 
For example, to supervise spraying practices, which are done by private companies, by 
assigning an expert from the ministry of agriculture. Also, to use all informations about 
DF and preventive measures which has been disseminated during Hajj season and add 
them to MOH/MOL websites  
 
4-Making a collaboration between MOH, MOF and MOT to allocate PHC centres in 
underserved rural areas, mainly around the most affected cities (Jeddah, Makkah, Jazan) 
with DF. All these sectors will be assigned, to develop an appropriate plan for PHC, based 
on the number of populations and the best location for each centre to be more accessible. 
 
5-To improve KAP, adding DF in the schools and university curriculums, with a periodic 
check, by public health professionals to make sure that there is sustainability of the 
information which students have learned and how they are applying the preventive 
measures. 
 
6-To strengthen the community participation, using the experience from Mexico by 
assigning an activator, to give knowledge and train households how to identify and 
eliminate breeding sites and perform a monthly assessment of the area under their 
supervision. In the Saudi context, to choose a female activator and perform this in the 
morning because of the conservative culture as its more convenient to housewives or for 
housemaids. 
 
7-By applying the successful experience from Singapore with a laboratory-based 
surveillance system, SA can do this through collaboration between west/south regional 
laboratories and MOH.  By doing timely tests and direct reporting on their websites also 
to disseminate this data to other governmental sectors namely MOL and municipalities 
 



 37 

8-Using the example from Japan to improve QoC in governmental hospitals, by 
accreditation and partnership with private sectors for making medical translation services 
specially for patient- nursing communication 
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