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Abstract 
The main role of building is to provide shelter, security and healthy place for its occupants. As people spend most of their time in 

indoor space ( home, work, schools, etc.) therefore most of the hazards that affect human health is a result of poor indoor 

environment. Among many factors contribute to unhealthy indoor environment and affect people’ health are lack of maintenance, 

indoor air quality (IAQ) as a result of poor of ventilation, light, noise, etc. Nowadays, architects, and interior designers main 

objective is to promote comfort and healthy indoor building environment for its occupants through the design process of new 

building and provide proper design solutions for existing buildings. Therefore, the aim of this research is identify active factors 

related health that affect the indoor building environment. Strategies and recommendations to prevent or minimize hazards due to 

poor indoor environment will be also addressed.   
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1. INTRODUCTION 

The main requirement of any building is to provide healthy 

and comfortable environment for its people. Thus, buildings 

must be designed, constructed and managed in a way to 

prevent risks to the health of the occupants (AJAYI et, al., 

[1]. As the majority of people spend approximately 93% of 

their time in indoor environment (residences, offices, 

schools, shopping centers, etc.) and among those buildings, 

our home has the highest effects on our health, security and 

wellbeing. Therefore, designers should create ‘interior 

architectural projects’ that have a low negative 

environmental impact on occupants' health. The symptoms 

of sickness that building occupants suffer such as itchy, 

running nose, dry throat and skin,  headache,  itchy eyes and 

so on are as a result of poor design, improper ventilation and 

most of these the materials used in construction and 

furniture that contribute to indoor air pollution. (Grobman 

et, al., [2] stated that " the  indoor environment is 

responsible for 3% of all morbidity and mortality 

worldwide, making it the 9th leading contributing cause of 

disease" 
1
.   

 

However, this paper will focus on indoor building 

environment in relation to health issues, it will address the 

sources of hazards that contribute to occupants' health and 

comfort. Then this paper will introduce design guidelines for 

mitigating negative effects of these hazards.   

 

1.1. Research Aims & Objectives 

This research aims at introducing specific interior design 

elements for buildings to improve the indoor environmental, 

to achieve this aim the following research objectives were 

developed: 

- Study the contemporary sustainable  models and guiding 

principles. 

- Present guidelines, which could help the architects, 

designers and the decision makers to turn their buildings 

towards sustainability. 

 

1.2 Research Problem 

People became more aware of the seriousness of 

environment deterioration and the importance of sustainable 

development. The main problem of this paper is how to 

formulate design criteria and guidelines to provide healthy 

and sustainable interior environment.  

 

1.3 Research Methods 

To reach the research aims and objective this paper 

reviewed literatures in relation to indoor building 

environment and its impact on occupants' health. It will also 

check the experience in sustainable practices of buildings. 

Finally,   evaluate different approaches according to the 

sustainable design principles. 

 

2. SOURCES OF INDOOR CONTAMINANTS  

Source of pollutants can be classified into two main 

categories: Indoor materials & Inhabitant's activities and life 

styles ( see figure 1). 

__________________________________ 
1 
Grobman, Y., Amster, E., 2011, Implications of Green 

Buildings and Climate Change on Human Health in Israel, 

Geography Research Forum • Vol. 31 • 2011: 70-82, 

http://grobman.net.technion.ac.il/files/2013/01/Implications-

of-Green-Buildings-and-Climate.pdf, p:71 
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2.1 Indoor Materials 

One of the major risk of indoor environment that affecting 

occupant health is the indoor materials. Table 1shows the 

materials used in buildings and its impact on human health.  

 

 

 

 

 

 

Table 1: Material used in Buildings(source: the Author) 

Material Description 

Paints 
- toxic 

- humidity problem in a space 

carpets, wood, wallpaper, thermal insulation materials, 

paints, coatings, varnishes, viny1 flooring. 

Volatile Organic Compounds (VOCs) 

Moulds: to grow need moisture, warm temperature and low air 

movement 

Plants 
- reduce the CO2 and the relative humidity 

- lower the temperature of the room 

Polyvinyl Chloride (PVC) - PVCs can cause birth defects, cancer 

Radon sources  

- Construction materials such as blocks that emit radon  

- Gas that emanates up from the soil and rocks into 

basements and lower floors. 

- risk of lung cancer. 

    

2.2 Inhabitant's Activities and Lifestyles 

Some of the indoor pollutants results from inhabitants 

activities and can be very harmful.  Among these pollutants: 

 carbon dioxide that result from combustion of fuel. 

 Tobacco Smoke that cause odor and asthma 

 

 
The dampness effects at the beam due to minor leakage 

from the above wet area. 

 
 
 
 

 

 
stained wall affecting the wardrobe and floor parquet timber 

material 
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The effect of dampness at this curtain railing in the gypsum 

false ceiling. 

 

 
Cracks appears in a beam one of the main building structure 

 

 
Concrete leakage with clear stained marked on it. 

 
Carpet material detaching itself from concrete floor due to 

water seepage. 

 

 
Hazardous fungus effects particles in the interior space of 

this leakage concrete 

 

 
Expired window sealant 

Figure 1: Details revealing the interior buildings  defects 

(Source: Talib et, al., [6]. 

 

3. THEORETICAL REVIEW 

Generally, the building indoor environment hazards on 

occupants health are more as people spend more time 

indoors. In the context of global industries natural disasters 

have unexpectedly occurred at various places in the world 

due to global warming and abnormal changes of climates, in 

this context the issue of sustainability had emerged. The 

term of sustainability is a very technical term affecting 
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everything an individual does. Ayalp, [3] stated that 

building during its life cycle should provide people during 

their stay with satisfaction and comfort without threaten to 

their health.  

 

Therefore to achieve sustainable development, there should 

be some principles to be observed. 

• Implementation and sustaining the use of renewable solar 

and wind resources  

• Optimizing the use of resources and minimizing natural 

resource consumption that proportionately is less than their 

natural growth.  

• Minimum production of wastes and pollution that can be 

absorbable in local to global environment scale.  

• Providing basic needs of human and society and creating a 

healthy environment for future generations.                                  

 

Finally, designers have a responsibility in creating 

sustainable interior environments to fulfill human needs. 

  

4. STRATEGIES FOR HEALTHY INDOOR 

ENVIRONMENT 

The  part of this research shed light on common causes as 

well as mitigation measures of indoor related health risk, 

this section identifies some causative agents and explores 

their design and legislative solutions ( see figure 2) and table 

2. 

 

 
Figure 2: Healthy Indoor Environment 

 

Table 2: Parameters for Healthy Indoor Environment(source: Gylling, et, al., 2011, p:3) 
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4.1 Indoor Air Quality 

The healthy indoor environment include all aspects of the 

indoor environment that affect occupants in indoor spaces 

such as light, heat view and noise. All of these elements 

affect the human body and need to set design criteria to 

reduce their impact on people. One of the most important 

issue to achieve healthy condition is to provide a proper 

ventilation. Bacon, [4] stated provide a building with 

ventilation can eliminate pollutants from indoor 

environment and improve people health. Abdou et, al.[5] 

added that get rid of the pollutants from indoor spaces by 

proper ventilation will reduce diseases percentage as it will 

provide a healthy environment to its occupants. Warsco et 

al. [6] pointed that cracks and crevices inside buildings help 

growth of moulds and bacteria, he addresses solutions by 

applying building maintenance representing in closing these 

cracks, using nonporous materials to prevent the growth of 

mold and providing ventilation to prevent condensation. A 

natural way to provide a building with ventilation is a 

building orientation which allow change of air between 

outside and inside through a proper window design in term 

of size and position.  

 

4.2 Climate  

The interior walls of a building with its window is 

responsible for heat gain in different climates. Therefore 

heat gain, ventilation and lighting are influenced by the 

building position on site (i.e. orientation). To minimize heat 

gain, provide natural light  and provide a proper ventilation 

to a building the following steps should be noticed: 

 

 In relation to climate the building in the site should adapt 

to receive a proper natural light, ventilation and heat 

gain.  

 Minimizing windows in hot climate to reduce heat gain 

and this will provide a building with natural light by 

providing a skylight which also will provide a building 

with ventilation. In addition it will protect the building 

from odor and unpleasant dusty wind. 

 Building typology in hot climate should be opposite to 

cold climate (see figure 3). Layout of Building A suits 

cold climate to receive extra heat from south direction, 

while the layout in building B is good in hot climate to 

minimize heat gain from the south.  

 

 
Figure 3: Building Layout 

 Using different types of plants in the site such as 

evergreen or deciduous will help in controlling the 

microclimate and purify the air and providing shading 

areas around buildings (see figure 4).   

 

 
Figure 4:The effect of plants on the building 

2
 

 

 Controlling high temperature by natural (passive) way 

has a good effect on indoor environment as it will 

reduce depending on mechanical system (Active) which 

has a bad effect on indoor building condition of 

increasing the fuel consumption this as a result release 

carbon dioxide CO2 from the combustion of fuel, in 

addition of increasing the noise level resulting from 

machines.  

 The using of machines (Active system) in providing 

comfort and health indoor environment needs 

maintenance otherwise it will increase the level of 

pollutants (see figure 1). 

 The type of building materials affect how the building 

respond to the exterior environment. For example using 

rough materials facing the harsh climate reduce heat 

gain by diffusing sun rays in addition of using white 

colors. On the contrary using smooth and dark materials 

in cold climate will increase heat gain. 

________________________________________________ 

2 
Ko, Y., 2013, Urban form and residential energy use: A 

review of design principles and empirical findings, Journal 

of Planning Literature, p:339. 

 

 Using shading devices, louvers and different roof 

shapes such as dome or slope roof will give shade areas 

and increase different air circulation around the 

building in reduce transmission of heat from roof to 

inner spaces.   

 Using  sound insulation material for floors and internal 

walls to control noise propagation inside a building.  

 

4.3  Maintenance 

Indoor building defects are the main reason of diseases. 

These defects generally happened for poor workmanship, 

lack of maintenance and climatic effects on the building 

components result from inadequacies in design. Therefore  
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indoor building environment need regular check for all 

interior elements to keep the building healthy.  

 

4.4 Selection of Building Materials, Finishes and 

Furnishings 

In order to improve the indoor air quality it is important for 

interior designers to make research on the material and 

furniture used in indoor environment that prevent the 

emission of volatile organic compounds (VOC). As 

materials with low emitting products contribute to the 

reduction of indoor air pollution. Warsco et, al., [6] stated 

that designer's choices and awareness regarding indoor 

materials can prevent indoor pollutions and support healthy 

environment. Besides providing a building with a proper 

ventilation can also help to reduce the concentration of 

indoor pollutants.      

   

5. CONCLUSION AND RECOMMENDATION 

Indoor environment is a crucial part of the design process; 

therefore, designers need to change their thinking about this 

physical environment and increase their awareness of health 

impact on occupants. Building factors that affect sick 

building syndrome are high indoor temperatures which 

enhances fungi, low fresh ventilation which enhances 

producing biological contaminants, poor individual control 

of temperatures, poor building service maintenance and poor 

cleaning or cleaning ability. It is important before 

construction of new building to make a deep research by 

designers about the surrounding environment as it has a 

direction relationship for the location of the building in 

relation to the site. Using passive system design is crucial 

issue in reducing hazards on occupants. On the other hand 

using active system design should be with great careful by 

the designer and need a thorough study of all elements to 

alleviate their hazards. Finally designing using sustainable 

issue will give a clean environment and reduce the costs in 

addition to improve the indoor environment.     
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