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Abstract  
Sick Building Syndrome (SBS) is a generic symptom noticeable in the inhabitancies of structures. 
The feeling of ill-health (or symptomatic) is usually noticed among the building occupants or users. 
Still, its cause(s) are often traceable to the building or the services they provide. Therefore, the study 
investigated the fraternisation of the inhabitants with their immediate neighbourhood, the causes and 
effect of SBS on rental values using the social survey research method (SSRM). Data were collected 
through structure questionnaires on targeted household/buildings in the study area. The three study 
locations are Alekwuodo, Gbaemo and Odi-Olowo. Two hundred and fifty (250) properties with sick 
building symptoms were identified. The research survey involved field survey/observation and oral 
interview. Samples were randomly picked as only properties that exhibit sick building syndromes 
were selected for the study. Findings revealed that Biological contaminants, Psychological Issues 
and chemical contaminations were the major causes of sick building syndrome with a consequential 
adverse effect on property rental values. Therefore, the study recommends adopting proactive effort 
in the mitigation of the menace through aggressive enlightenment, the use of professional and 
quality building materials for building construction. 
Keywords: Sick Building Syndrome, Causes, Management, Property Rental Values, Inhabitants.  
 

1. Introduction 
Several scholars have researched to examine the consequential adverse effects of chemical 
substances and biological contamination influences on occupants' health and the prevention of SBS 
and policy statements by nations on the preventions of SBS. Nakayama et al., (2019) stated that the 
indoor concentration guideline of both the Japanese ministries of health, Labour and Welfare and 
Land, Infrastructure and Transport had restricted some volatile organic compounds and total volatile 
organic compounds. A 1984 World Health Organization Committee report revealed that three out of 
every ten newly constructed or renovated properties are likely to have indoor air quality issues 
globally. Hence Heinkel (2016) believed that the incidences of SBS are not sporadic, neither there 
exists a modest solution to its occurrences. In this light, The National Institute for Occupational 
Safety and Health has included SBS as a known health issue that affects man in its third edition of 
Environmental and Occupational Medicine. Akinwale, Oluwunmi, Utom and Fadahunsi (2019) 
further asserted that since real estate investors seek profit maximisation while minimising risk, the 
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health of real property occupant and the property values are other areas of interest that could likely 
be affected by SBS. 
Despite the capital intensiveness of investment in real property, the Nigeria real property investment 
market is currently bursting with risk and uncertainty (Ankeli, Adaranijo, Adeleke, Ojeniyi, Saheed, 
and Akinremi, 2021). The frenzied economic policies of the emerging nations have resulted in 
precarious investment decisions that require property managers to make frantic efforts to ensure that 
the investment objectives are achieved. Thus, real property investors/managers ensure that the real 
property investment provides the service to make such investment to command value with the users 
or inhabitants having value for their money. Therefore, the study is structured to investigate the 
causes, management of sick building syndrome, and its effects on residential property values in the 
study area. 
2 Literature Review 
There is a paucity of research work on sick building syndrome and property rental values in Nigeria. 
Previous research work on SBS's scantiness related to property values revealed how this all-
important area of human endeavour had been neglected in the country. Akinwale et al., (2019) 
conducted a comprehensive study on sick building syndrome issues as it affects occupants' health 
and property rental values. The study concluded that most occupants of buildings tagged sick have 
health issues, and such structures hardly recover from the stigma even after remediation work. 
Ogunde, Amusan, Tunji-Olayeni, Obembe, Adekeye (2015) studied the effect of stains on the wall to 
assess micro-organisms on the wall stains. The study revealed active microbes, bacteria and fungi 
that grow on cracks in the buildings' walls and wooden elements. The study thus concluded that the 
micro-organisms are harmful to the occupants' health and responsible for SBS. Claude-Alain (2006) 
studied the diagnosis of sick building syndrome and discovered that SBS causes are probably 
multiple, resulting from building materials, activities in the building, the building systems, 
administration and general mood of the property. Omonikweinka, cited in Nkeleme, Onyema and 
Ukwunna (2018), opined that Sick Building Syndrome could be treated from both the user's 
perspective or the building inhabitant feeling uncomfortable, illness, discomfort or uneasiness. There 
are defects in the building's physical structure or internal environment. Ankeli, Dabara, Oyediran, 
Guyimu and Oladimeji (2015) studied housing condition and residential property rental values in 
Ede Nigeria using both descriptive and inferential statistical analytical tool. The study's findings 
show that better-conditioned properties with adequate infrastructure and good physical soundness 
grasp higher and better rentals. Akinsola and Ojewole (2008) believe that housing condition plays a 
significant role in environmental and human health states as a wide variability of housing 
characteristics are likely to impact inhabitants' physical, social, and mental well-being. Though, 
despite the inevitability significant place of building in man's life, it has been observed that recently 
occupants of closed automatically ventilated buildings are beginning to complaining of illness and 
discomfort. The causes of these problems are often traceable to the use or occupation of a building 
which has led to tenants vacating such properties, thereby creating a rental void in the property 
market. 
3 Causes of Sick Building Syndromes 
Redman, Hamilton, Malloch, and Kleymann (2011) argued that SBS is a term that is loosely used to 
cover a wide range of building glitches. The glitches could range from engineering, design and 
pollutant aspects as smoke from cigarette, dust, fungi and bacteria or volatile organic compounds to 
other apprehensions that contribute to user grievances. Instances where building occupants 
experience two or more SBS symptoms per person averagely for more than two times in a year, then, 
according to Raw cited in Redman et al., (2011), such a building is operationally said to suffer from 
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SBS. Burge et al., (1987) stated that the intensity of SBS tends to rise with the period spent in sick 
buildings, and the severity diminishes during non-work periods as evenings, weekends or holidays, 
especially in office buildings.  
Redman et al., (2011) stated that there existed vigorous and contested debate in the literature over 
SBS causes but concluded that SBS causes are multifactorial. However, Finnegan, cited in Redman 
et al., (2011), argued that a particular reason that is general and common to most locations is the 
growing use of sealed work buildings with the total reliance of employees on ventilation systems 
design for indoor air quality. According to Rostron (2008), the causes of sick building syndrome are 
psychological issues, personal environments systems, indoor air pollutants, design of building 
services, heating and ventilation systems, and thermal comfort, temperature, noise and speech 
privacy, lighting / tinted glazing, hygrothermal factors, construction practice, specialist cleaning, 
industrial cleaning of the workplace. Okolie, Shakautu and Obodoh (2009) accentuated that factors 
that primarily influence SBS are architectural design, organisational, and facilities management 
processes. However, evidence abound that SBS is closely related to work stress and that sick 
building environment is the originator of stress, which could contribute to anxiety and SBS; hence 
intensifies vulnerability of some property users or inhabitants to the probable dangerous working 
environment (Mendelson, Catano, & Kelloway, 2000 and Bauer, Greve, Besch, Schramke, Crouch, 
Hicks, Ware, & Lyles 1992). The United States Environmental Protection Agency (1991) cited the 
following to be the causes or contributory causes of SBS. The factors are inadequate ventilation, 
chemical contaminants from indoor and outdoor sources, and biological contaminants. The primary 
causes of SBS in most parts of the world include inadequate ventilation, chemical and biological 
contaminants, psychological factors, electromagnetic radiation, low lighting, and acoustic effects 
(Sumedha, 2008). While according to Molhave (1987) and Potter (1988) cited in Rostron (2008), the 
established symptom criteria of SBS are sensory irritation, Skin irritation, Neurotoxic symptoms, 
Unspecified hyper reactions, Odour and taste complaints. However, previous work of Bornehag et 
al., (2004) and Bornehag et al., (2001) revealed that the risk of health effect as coughing, wheezing, 
and asthma tend to increase with dampness in buildings. Zock et al. and Howden-Chapman et al., 
cited in Saijo et al., (2009), observed that the older houses in the city's inner core are more disposed 
to water-retention problems to a combination of inadequate heating and ventilation, hence leading to 
dampness. Nkeleme et al., (2018) submitted that the primary causes of SBS in Owerri, Nigeria are 
low building maintenance culture, inadequate ventilation of structures and uninformed occupant 
activities. Akinwale et al., (2019) concluded that building either for residential use or as office space 
has resulted in several property users' health issues aside from the stigma that such property will 
attract. 
4 Management of Sick Building Syndrome 
According to Sarafis et al., (2010), once employees are diagnosed with SBS symptoms, the need for 
the implementation of specific important initiatives and adoption of some measures becomes 
necessary. However, actions most often taken as evidence in literature are either fragmentary or even 
uncompleted; hence the problem persists. The consequences of this are usually the colossal lose in 
term of time, finance and efforts. Sarafis et al., (2010) thus suggested the need for a systematic 
approach that could help ascertain and detect exact factors that cause the problem and provide 
solutions to the problem. Claude-Alain (2006) stated that the avoidance or management of SBS 
requires a series of measures. The procedures outlined are, among others, to include the provisions 
of adequate space and environment that will be pleasing and comfortable for the habitation, giving 
control on an indoor condition to inhabitants and the window opening practice; immediate treatment 
of complaints; allowing adequate and progressive indoor air quality; don't smoke indoors; reduction 
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of pollution sources and the proper maintenance of air handling system mechanism. Ekhaese and 
Omohinmin (2014) and Sumedha (2008) believe that in addition to the management mentioned 
above and control procedures, effective legislation banning the performance of a specific act, 
initiation of research as Bau-Biologie (building biology) as done in Germany, education and 
enlightenment could help in the management of SBS. Akinwale et al., (2019) opined that Facilities 
managers play a significant dual role in preventing SBS as both the property owner and the 
occupiers' agent. As part of the SBS management strategy, Ekhaese and Omohinmin (2014) 
suggested beautifying the environment with plants that clean the air from inside and outside to 
prevent and manage air pollution. 
5 Methodology 
The Research Area. 
The research area comprises Alekwuodo, Odi-Olowo and Gbaemu settlements in the Osogbo 
metropolis. Osogbo, the Osun state capital, is in south-west Nigeria is at the centre of the state, 
bounded by Ibadan to the northeast, Ilorin to the south and Akure to the northwest. Osogbo lies 
between Longitudes 4˚ 28' 43" and 4˚ 40' 12" East and Latitudes 7˚ 42' 10" and 7˚ 51' 10' North with 
a population of about 156,694, a land area of 4,700 hectares. Osogbo is the seat of Ataoja, the 
traditional ruler of Osogbo and home to Osun Osogbo annual festival. The inhabitant of the city is 
predominantly of Yoruba origin. 
Sampling Size, Technique, Data Collection Sources and Instrument. 
A purposive random sampling technique was employed in the selection of respondents for 
questionnaire administration. Occupants of those buildings that exhibit SBS formed the sample size 
for the study. The sources for data collection for the study include both primary and secondary data 
sources. Primary data were collected through participant observation and structure questionnaires, 
while the secondary data consist of published journals and other similar data from the internet. The 
closed-ended structured questionnaires administered to the respondents contained questions on the 
causes and management of SBS and its effect on property rental values within the last ten years. 
Statistical Analysis  
Data collected for the study were analysed using descriptive statistics to rank those factors 
considered in the literature to be causes of sick building syndrome. The results were transformed 
through the Likert scale's use to relative importance indices to determine the ranking of the relative 
factors, with the obtained scores transformed to Relative Importance Index (RII). The equation used 
for the calculation of the RII is presented below. 

RII = ∑𝑊
𝐴∗𝑁

=  5𝑛5+4𝑛4+  3𝑛3 + 2𝑛2 + 1𝑛1
5𝑁

     (1) 

The weighting value W attached to each of the factors by the respondents range from 1 to 5, that is 
𝑛𝑛1 = number of respondents assigned to option 1, 𝑛𝑛2 = number of respondents assigned to option 2, 
𝑛𝑛3 = number of respondents assigned to option 3, 𝑛𝑛4 = number of respondents assigned to option 4, 
𝑛𝑛5 = number of respondents assigned to option 5, while the highest weight is A which in this case is 
5 and the total number of samples is N. 
6 Data Presentation and Analysis  
The analysis of the various responses obtained through primary and secondary data sources for this 
study is presented under the data analysis and the discussion of research findings. 
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Data Analysis and Discussion 
Two hundred and fifty (250) residential apartments exhibited symptoms of SBS on which 
questionnaires were distributed. One hundred and ninety-five (195) questionnaires were correctly 
filled and returned for analysis, representing a 78% response rate. 
Table 1:  Socio-Demographic Profile of Respondents 
Parameters Frequencies Percentages Parameters Frequencies Percentages 
Gender Occupation   
Male 125 64 Artisan 20 10 
Female 070 36 Trading 50 26 
Total 195 100 Farming 05 03 
Age Civil Service 80 41 
18 - 40 53 27 Student 20 10 
41 - 65 140 72 Professional 10 05 
Above 65 02 01 Self-Employed 10 05 
Total 195 100 Total 195 100 
Marital Status  Type of Right   
Married 165 85 Ownership 60 31 
Single 22 11 Lodger 2 01 
Separated 05 03 Squatter 3 01 
Divorce 03 01 Lessee 130 67 
Total 195 100 Total 195 100 
Education   Building Type   
Post-Secondary  165 85 Central Corridor 

House 
95 49 

Secondary Sch 30 15 Bungalow 60 31 
Primary Sch 0 0 Duplex 5 03 
No formal 
education 

0 0 Block of Flat 35 17 

Total 195 100 Total 195 100 
Source: Authors (2021) 
Table 1 present the respondents' profile and other characteristics used in profiling the respondents. 
The respondents' characteristics are gender, age, marital status, education background, occupation 
and others. The table revealed male respondents' dominance (64%); 72% of respondents are within 
the age bracket of between 41 and 65. 85% of the respondents are educated and married, 
respectively. These factors further show the genuineness of the responses obtained from the field. 
67% of the respondents are tenants and have a running tenancy in the property. The most familiar 
building types (49%) in the study area is the central corridor house type (Face Me I Face You). The 
respondents are primarily civil servant (41%). 
Table 2: Causative Sick Building Syndrome Factors in the Study Area 
Causative factors Strongly Agreed Agreed Undecided  Disagreed Strongly Disagreed 
Inadequate Ventilation 50 (25.6) 80 (41.0) 25 (12.8) 25 (12.8) 15 (7.7) 
Psychological Issues 90 (46.2) 75 (38.5) 10 (05.0) 05 (2.6) 15 (7.7) 
Chemical Contaminants 60 (30.7) 75 (38.5) 35 (17.9) 20 (10.3) 05 (2.6) 
Biological Contaminants 140 (71.8) 50 (25.6) 05 (2.6) 0 (0.0) 0 (0.0) 
Poor Lighting and Acoustic 40 (20.5) 60 (30.7) 35 (17.9) 40 (20.5) 20 (10.3) 
Electromagnetic Radiation 50 (25.6) 40 (20.5) 35 (17.9) 50 (25.6) 20 (10.3) 
Source: Field Survey, (2021) 
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Table 3: Relative Importance Index (RII) of Sick Building Syndrome Causative Factors. 
Causative factors 5 4 3 2 1 ∑w RII Ranking 
Inadequate Ventilation 50 80 25 25 15 710 0.7282 4P

th
P  

Psychological Issues 90 75 10 05 15 805 0.8256 2P

nd
P  

Chemical Contaminants 60 75 35 20 05 750 0.7692 3P

rd
P  

Biological Contaminants 140 50 05 0 0 915 0.9385 1P

st
P  

Poor Lighting and Acoustic 40 60 35 40 20 645 0.6615 5P

th
P  

Electromagnetic Radiation 50 40 35 50 20 635 0.6513 6P

th
P  

Source: Field Survey, (2021) 

Table 2 show the sick building causative factors as identified in previous studies. These factors were 
tested using a Likert scale to know their applicability in Gbeemu, Odi-Olowo and Alekwuodo areas 
of Osogbo, the Osun state capital. The factors were further used to analyse the study's Relative 
Importance Index (RII) (Table 3). Among the identified factors, biological contaminants ranked first 
with an RII of 0.9385 as the most SBS causative factor in the study area. It suggests that the less the 
biological contamination of buildings in the area, the less will SBS be. 
Conversely, a higher rate of biological contamination in the area brings about a higher SBS rate, 
translating to a higher infection rate and void in rent. Next in the ranking is psychological issues with 
an RII of 0.8256. Nigerian often attached their feelings to spirituality or personal convictions. More 
so, the tradition of excessive work stress, common among Nigerians, has been linked to SBS. 
However, in the study location, most of the study area inhabitants are engaged in stressful work with 
little time for leisure. The other causative factors in order of their ranking are chemical contaminants 
(0.7692), inadequate ventilation (0.7282) and low lighting and acoustic (0.6615). The least ranking 
causative factor in the study area is Electromagnetic Radiation (0.6513). The study's finding revealed 
that the SBS issues could be resolved in the study area and other similar regions in Nigeria if the 
issues concerning the causative factors raised above can be adequately addressed and tackle. 
Table 4: Effect of Sick Building Syndrome on Property Values 
Variables Strongly 

Agreed 
Agreed Undecided  Disagreed Strongly 

Disagreed 
Litigation 60 (30.7) 75 (38.5) 35 (17.9) 20 (10.3) 05 (2.6) 
Void/Loss of Rent 160 (82.1) 35 (17.9) 0 (0.0) 0 (0.0) 0 (0.0) 
Drop in Property Values 180 (92,3) 15 (7.7) 0 (0.0) 0 (0.0) 0 (0.0) 
Cost Implication 160 (82.1) 35 (17.9) 0 (0.0) 0 (0.0) 0 (0.0) 
Aesthetic value Problems 170 (87.2) 25 (12.8) 0 (0.0) 0 (0.0) 0 (0.0) 
Health Issues 150 (76.9) 25 (12.8) 20 (10.3) 0 (0.0) 0 (0.0) 
Source: Field Survey, (2021) 

Table 5: Relative Importance Index (RII) of Effect of Sick Building Syndrome on Property Values 
Variables 5 4 3 2 1 ∑w RII Ranking 
Litigation 60 75 35 20 05 750 0.7692 6P

th
P  

Void/Loss of Rent 160 35 0 0 0 940 0.9641 3P

rd
P  

Drop in Property Values 180 15 0 0 0 960 0.9846 1P

st
P  

Cost Implication 160 35 0 0 0 940 0.9641 3P

rd
P  

Reduction in Aesthetic value 170 25 0 0 0 950 0.9744 2P

nd
P  

Health Issues 150 25 20 0 0 910 0.9333 5P

th
P  

Source: Field Survey, (2021) 
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Table 4 and Table 5 presents the variables for the effect of SBS on property values using the Likert 
scale to obtain respondents' perceptions in the study area. All the respondents consented to SBS at, 
SBS has led to occupant's abandonment of their homes or quit their job to recover from the SBS. 
These factors have led to void or loss of rent and increase the cost of repairs. These variables ranked 
third in the Relative Importance Index with an RII score of 0.9641. As the property owner losses or 
received reduced rent due to the effect of SBS, the cost of fixing the property to restore it to its 
previous state increases, thereby reducing the income on the investment. More so, a drop in property 
values (both capital and rental values) is usually exacerbated by the presences of SBS in the 
building. The decline in property value variable ranked first with an RII value of 0.9846 and closely 
related to it and ranked second is the reduction in aesthetical values of buildings caused by the effect 
of SBS with an RII value of 0.9744. Prospective buyers and renters have been turned away by the 
mere sight of mold; hence prolonging the void period in rental real estate and reducing its 
marketability. Furthermore, studies have shown that the presence of SBS in the property has a health 
impact on the property users and hence regarded as a severe offence to dispose of property with 
mold. Thus, the findings of the study are in line with the submissions of earlier scholars as Bill 
(2013), Abdul-Wahab (2011) and Rostron (2008).   
To test the applicability of the identified causes of sick building syndrome and its effects on rental 
values in the study area, eleven years' annual rental values for the tenement, two and three-bedroom 
properties were collected and used to develop a model to explain the effect. 
Table 6: The Average Annual Rental Values of Three Bedrooms with and without SBS 
YEAR RENT FOR PROPERTY 

WITHOUT SBS IN NAIRA 
RENT FOR PROPERTY 
WITH SBS IN NAIRA 

DIFFERENCES IN 
RENT    

2010 200,000 240,000 -40,000 
2011 200,000 240,000 -40,000 
2012 250,000 240,000 10,000 
2013 250,000 200,000 50,000 
2014 300,000 200,000 100,000 
2015 300,000 200,000 100,000 
2016 300,000 200,000 100,000 
2017 350,000 180,000 170,000 
2018 350,000 180,000 170,000 
2019 380,000 200,000 180,000 
2020 380,000 200,000 180,000 
Source: Field Survey, (2021) 

 
Fig. 1: Average Annual Rental for Three Bedroom 
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Table 6 revealed the rental trend of three-bedroom residential properties in the study area. Buildings 
that exhibit SBS but are close or fronting arterial roads shows a better rental trend than buildings 
without SBS between 2010 and 2011. However, the trend changed from 2012 as the rent for SBS 
properties declined with a downward trend. 2019 and 2020 experienced the worst rental decline. The 
R2 value for the buildings with and buildings without SBS in figure 1 are 0.6094 and 0.9579. The 
model accounted for about 61% and 96% of the variable performances in rent for each of the 
building types. Figure 1 further revealed annual growth in the rental rate of nineteen thousand two 
hundred and seventy-three naira (# 19,273) for buildings without SBS while the rent for buildings 
with SBS declined annually by five thousand two hundred and seventy-two naira seven kobo (# -
5,272). 
 
Table 7: The Average Annual Rental Values of Two Bedrooms with and without SBS 
YEAR RENT FOR PROPERTY 

WITHOUT SBS IN NAIRA 
RENT FOR PROPERTY WITH 
SBS IN NAIRA 

DIFFERENCES IN 
RENT    

  
2010 160,000 180,000 -20,000 
2011 160,000 180,000 -20,000 
2012 180,000 180,000 - 
2013 180,000 150,000 3000 
2014 220,000 150,000 70,000 
2015 220,000 120,000 100,000 
2016 220,000 120,000 100,000 
2017 250,000 120,000 130,000 
2018 250,000 100,000 150,000 
2019 250,000 100,000 150,000 
2020 250,000 100,000 150,000 
Source: Field Survey, (2021) 
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Fig. 2: Average Annual Rental Values for Two Bedroom. 
Table 8: The Average Annual Rental Values of Central Corridor House with and without SBS 

YEAR RENT FOR PROPERTY WITHOUT RENT FOR PROPERTY WITH SBS 
IN NAIRA 

DIFFERENCES IN RENT    
 SBS IN NAIRA 

2010 18,000 24,000 -6,000 
2011 18,000 24,000 -6,000 
2012 36,000 24,000 -6,000 
2013 36,000 36,000 12,000 
2014 36,000 36,000 - 
2015 42,000 30,000 12,000 
2016 42,000 30,000 12,000 
2017 42,000 18,000 24,000 
2018 48,000 18,000 24,000 
2019 48,000 18,000 30,000 
2020 48,000 12,000 36,000 
Source: Field Survey, (2021) 
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till 2013 and begun to drop from 2014. Figure 3 revealed that 82% and 31% of the model accounted 
for the rental performances with about two thousand nine hundred and forty-five naira and five kobo 
(SNS 2945.5) annual rental growth of One thousand three hundred and nine naira, one kobo 
(SNS1,309.1). 
7 Conclusion and Policy Recommendations  
The study evaluated the causes, management and effect of sick building syndrome on residential 
properties rental values in Osogbo, the Osun state capital. The study examined sick buildings 
physiognomies in the study area, their causes, management and implication on property rentals to 
provide critical information towards solving SBS related problems and guiding real estate investors. 
The study shows that biological, chemical and psychological factors are the most causes of SBS in 
the study area. It, therefore, recommended the beautification of the environment with plants that can 
clean the air quality, the adoption of proactive measures that will help in the mitigation of SBS, the 
use of quality materials and construction professionals, enlightenment on the danger of SBS, among 
others. 
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