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Abstract  
Sick building syndrome has been described by The World Health Organization, 

WHO describes as set of non-specific symptoms occurring in a particular building 

and not caused by a specific illness such as allergy or infection. The sick building 

syndrome is a global occurrence given that the contributory factors emanate in 

buildings. Sick building syndrome has no specific building to which it is 

accustomed to. This implies that the symptoms can occur in residential, 

commercial, educational as well as industrial buildings as long as the contributory 

factors are present. However, this assessment of sick building syndrome was 

carried out on residential properties in Kpakungu, Bosso Estate and Zarumai 

Quarters in Minna in order to determine the level of occurrence of the causes and 

symptoms of sick building syndrome and establish a relationship between the 

causes and symptoms in the selected neighbourhoods. The sample size for the study 

is 504, comprising of Kpakungu (298), Bosso Estate (184) and Zarumai Quarters 

(22). The methods adopted for the analysis of data include descriptive analysis, the 

use of weighted mean as well as inferential statistics (Karl Pearson’s Product 

Moment of correlation). The study shows that the symptoms of sick building 

syndrome such as headache, stuffy nose, runny nose and tiredness are reported in 

the three neighbourhoods at differing levels. This is as a result of the various 

contributory factors identified such as noise, dust, inadequate ventilation and poor 

property maintenance. The correlation coefficient result shows that the coefficient 

(r) of 0.989 means there’s a very high positive correlation between the identified 

causes and reported symptoms of sick building syndrome in the three selected 

neighbourhoods in Minna. 
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Introduction 
The term Sick Building Syndrome might 

sound contradictory since it is the 

occupants of the building that suffer from 

the symptoms rather than the building 

itself. Basically, it is an illness a person 

contacts from a building they occupy. 

Therefore, the cause of these symptoms 

emanate from the building and its 

services. The World Health Organization, 

(WHO, 1983) describes the term Sick 

Building Syndrome as set of non-specific 

symptoms occurring in a particular 

building and not caused by a specific 

illness such as allergy or infection. It is a 

number of minor illnesses associated with 

the environment. It can be activated by 

moist conditions, exhaust fumes, bodily 

functions and moulds. Another growing 

concern that gives aid to sick building 

syndrome is air pollution. Smog is more 

likely to make an individual ill than the 

Deoxyribonucleic Acid (DNA) Genetic 

material inherited from parents (Muanya, 

2018). This pollutants can find a way into 

buildings through poorly installed air 

intake vents and other openings and get 

accumulated within a building. 

Consequently, this could be harmful 

where essential opening for cross 

ventilation is not provided to diffuse the 

pollutants from the building. 

When buildings are open to 

accommodate external air; this is referred 

to as natural ventilation. Nevertheless, 

advancement in technology has resulted 

to buildings being sealed tightly. This 

causes air to be re-circulated within the 

building, and fill them with a variety of 

particles and chemical-emitting materials 

that make those who live or work in the 

space exhibit the sick building syndrome 

(Murphy, 2006). 

Sick building syndrome occurs in in any 

building with insufficient ventilation, 

poor and ineffective layout and poor or 

inactive maintenance (Passarelli, 2009). 

Dampness, as well as overcrowded, 

poorly ventilated and inadequately lit 

building hinders the development of 

children (Oluwande, 1983). 

Studies have evidently shown that sick 

building syndrome does not merely 

emerge in developing countries, but in 

developed countries as well (Ayodeji et 

al, 2015). However, sick building 

syndrome cannot be ascribed to a specific 

cause, nevertheless majority of 

professionals believe that the symptoms 

of sick building syndrome are as a result 

of some contributory factors such as 

carbon monoxide, tobacco smoke, dust, 

molds, inadequate ventilation, poor 

lighting and poor design of building 

(Babatsikou, 2011). This study therefore 

intends to identify the prevalent factors 

that cause sick building syndrome in 

residential properties and the level of 

occurrence of the symptoms of sick 
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building syndrome in three different residential densities in Minna, Niger State. 

 

Aim and Objectives 

The aim of this research is to carry out a comparative assessment of sick building 

syndrome among residential properties in selected neighbourhoods in Minna. The 

under listed objectives have been framed up to aid in achieving the set aim; 

I. To identify the prevalent causes of sick building syndrome exhibited by the 

residential properties in the study area. 

II. To identify the prevalent symptoms of sick building syndrome among the 

occupants in the study area. 

III. To determine the relationship between the prevalent causes and symptoms of 

sick building syndrome in the various neighbourhoods in the study area. 

 

Scope of the Study 

This study tends to assess residential properties in three different neighbourhoods in 

Minna for sick building syndrome. The geographical scope of this study focuses on 

assessing residential neighbourhoods having high, medium and low housing densities. 

The neighbourhoods being considered for this study include; households in Kpakungu 

which represents the high density neighbourhood, Bosso estate representing the 

medium and Zarumai quarters representing the low density. 

 

Sick Building Syndrome and its Repercussion 

The main symptoms linked with Sick Building Syndrome are Itchy or Dry Skin, Skin 

Rash, Itchy Eyes, Itchy Throat, Headaches, Sluggishness, Irritability and Runny Nose. 

According to Rostron, (1998), the symptoms of sick building syndrome can be divided 

into five categories. 

a. Mucus Membrane Irritation- this usually affects the eyes nose and throat. A 

stuffy nose is the most frequent complaint in sick building. Dry coughs, throat 

irritation and increased thirst could also occur. 

b. Neuropsychiatric Disturbance- these are distresses such as fatigue, dizziness, 

confusion and headache. The headache experienced usually does not develop 

into migraine. 

c. Skin Disorders- such as itchiness, dryness and rashes are quite difficult to relate 

to Sick Building Syndrome since they are protracted and could easily be linked 

to other medical conditions. 

d. Asthma-Like Symptoms- Poor indoor air quality with momentous airborne 

particulate can result to issues such as tight chest and difficulty in breathing for 
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occupants. The symptoms can also aggravate problems in people with existing 

medical conditions. 

e. Unpleasant Odor and Taste Sensation- discharge from products and equipment 

that are used within the enclosed environment can be offensive for occupants 

and may lead to nausea. 

 

Usually, these symptoms do not appear to cause permanent damage on those who are 

affected. However, in property investment, symptoms as these are not to be 

disregarded because they affect the occupants as well as originate from the property. 

 

Components of Building Maintenance 

According to Seely, (2003) maintenance comprises of three key components; 

I. Servicing 

II. Rectification 

III. Replacement 

▪ Servicing: This is basically a cleaning operation with varying occurrence and 

can sometimes be termed day-to-day maintenance. The introduction of more 

sophisticated equipments leads to more complicated servicing schedules. The 

cleaning frequency can be as carried out in the following manner; the floor can 

be swept daily and polished weekly, the windows can be cleaned every month, 

the chimneys can be cleaned biannually while painting for decoration can be 

done every four years. 

▪ Rectification: The occurrence of the rectification work is usually at the early 

life of a building. This is as a result of short comings in design, incompatibility 

of the building components, goods being damaged while in transit or wrong 

installation and assembling. Rectification signifies a focal point by which the 

cost of maintenance can be reduced. What is required tentatively is to ensure 

that the components and materials needed are suitable and are rightly installed. 

These requirements may seem uncomplicated but are not always easy to 

accomplish. Failure to carry out any of these functions adequately can lead to 

maintenance work. 

▪ Replacement: This function is inescapable because materials deteriorate at 

various rate due to service conditions. To a large extent, replacement work does 

not necessarily protrude from physical breakdown of the materials or building 

components, rather from deterioration. The frequency of replacement can be 

trimmed down by the use of superior quality material and components. 
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The Concept of Property Development Control 

Development control can be seen as a way by which the local authority is enabled to 

guard residential areas from improper infringement, set aside land for new industries, 

retain green areas, preserve valuable buildings and trees in addition to prevent 

unattractive environmental signs (Daniel, 2000). In an effort to enhance environmental 

quality, improved housing condition, adequate ventilation, accessibility and beautiful 

layouts and the best possible use of land among others, the development control was 

implemented as the main tool in putting into order the urban environment most 

especially in housing development. In addition, McLoughlin, (1973) stated that 

development control is a process put down in legislation, so as to regulate physical 

development and serves as a way, by which policies are executed and illegal 

development prohibited and incompatible land uses restrained by the local authorities. 

 

The Purpose of Development Control 

The development control aims to promote good health and general welfare of 

inhabitants of a particular location. This can be accomplished through appropriate 

arrangement of various land uses in a way that they are appropriately situated in 

relation to each other. For instance, activities that generate gaseous pollutants should 

be situated far from the residential areas to steer clear of the pollutants being diverted 

into the residential areas. Development control makes sure that property developers or 

owner of landed property adhere to approved town planning design or master plan for 

the town. use their lands and buildings in conformity with approved town. Where 

development control is ineffective, property developers and land owners will opt to 

building indiscriminately, resulting to chaotic and disorderly growth of the town. 

Therefore, in order to ensure harmonious location of land uses, James, (2007) 

explicated some of the objectives of development control below. 

i. Protecting the natural environment: this is done by preventing 

development in sensitive ecological zones such as wetlands and watershed. 

ii. Ensuring physical efficiency and sanitary settlements: this is 

accomplished when space is organized in such a way as to enhance the 

movement of people, goods and services at the barest possible cost by 

making available proficient circulatory systems. This objective ensures 

efficient drainage systems and it ensures access to refuse disposal systems 

that is well organized. 

iii. Protection against Aesthetic Nuisance: this entails protecting the 

environment against structures and developments that are offensive to the 

sense of view or beauty. 
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iv. Prevention of overcrowding, safeguarding life and property: this aims 

to protect man from danger by providing a rational approach to directing 

development into suitable areas but developments are discouraged in areas 

considered to be uninhabitable for human such as areas prone to floods, 

erosion and earthquakes. 

 

Health and Safety:  

Development control is used as a tool to achieve its original purpose of safety and 

improved health as well as to implement planning strategies. 

 

Empirical review on sick building syndrome 

This part of the study reviews a variety of work done by different researchers that 

relate to sick building syndrome. 

Sick Building Syndrome is the term commonly used for buildings with constructional 

defects, mainly in their heating, ventilation and air conditioning, or having 

contaminants such as molds, hazardous construction material or chemical 

contaminants from either indoor and outdoor sources, leading to health issues among 

occupants of these buildings. Typically, poor indoor air quality is the instrumental 

cause of sick building syndrome. Problems frequently arise when a building is 

improperly managed and maintained or as a result of design and constructional flaws 

of the building or part of the building (Lyles et al. 1991). 

Ooi, et al (1998) carried out an investigation on the occurrence of sick building 

syndrome in a tropical city in Singapore in order to determine its association to indoor 

air quality and other factors. 2,856 workers in 56 public and private sector buildings 

were randomly selected for the survey. Self-administered questionnaires were issued 

to the office workers assessing symptoms and perception of the physical and 

psychosocial environment, inspection of the building and the premises were 

conducted, the temperature and relative humidity were measured along with respirable 

particles, chemicals, bioaerosols, and other variables. The result showed that about 

19.6% of the respondents reported to have had symptoms of sick building syndrome. 

Omole et al, (2016) conducted a study among households in Lagos and Ogun States 

so as to determine the pattern of risk of indoor air pollution among the residents in the 

areas. 2,000 Questionnaires were distributed to the residents and out of which 1,616 

(81%) were returned.  The questions that were addressed include the type of building, 

residents’ smoking habits, the use of electricity generating set, location of cooking, 

methods of cooking and alternative lighting system where there is power failure. The 

study established that generator fumes, the use of candles/kerosene lamps while 
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sleeping and cooking within a poorly ventilated kitchen expose Nigerians to indoor air 

pollution. 

Jae-Hoon & Young-Sun, (2014) carried out a comparative study on sick building 

Syndrome by apartment unit plan with and without cross ventilation in order to 

examine the effects of different types of apartment unit plan on symptoms related to 

sick building syndrome. The apartment floor plans covered in the study were grouped 

into two types: plans with and without cross ventilation. The major method for the 

study was a survey that used a range of question items relating to sick building 

syndrome. 120 households, 60 households for each apartment plan type and the 

conclusion arrived at from the findings of the survey reveal that the symptoms of sick 

building syndrome are reported to occur almost two times more frequently among 

occupants of apartments without a cross ventilation floor plan than among those with 

a floor plan allowing cross ventilation. 

Hind and Hikmat, (2008) state that Sick building syndrome factors that affect 

buildings are as a result of high indoor temperatures which boosts fungi growth, low 

fresh ventilation which increases biological contaminants, poor individual control of 

temperatures, poor building maintenance service and poor cleaning. 

Morakinyo et al, (2015) conducted a study on Indoor air quality and perceived health 

effects experienced by occupants in tertiary institution in Nigeria and the findings from 

the study revealed that majority of the occupants of Oladele Ajose building are 

exposed to a range of pollutants such as generator fumes, dust, excessive heat and 

chemicals. The World Health Organization, (2018) declared that around 3 billion 

people globally cook using polluting open fires or stoves fuelled by kerosene, biomass 

and coal. The global level of indoor air pollution is liable for close to 4 million deaths 

annually as a result of illness related to household air pollution from inefficient 

cooking practices. Furthermore, Ibiwumi, (2015) in his study, discovered that the 

causes of sick building syndrome emanate from environmental tobacco smoke which 

regularly contributes to high level of volatile organic compounds; also by the use of 

contaminant such as solvents, adhesives and pesticides by the occupants of the 

building. High volatile air-conditioning system, poor building maintenance, 

overloaded building and comfort disorders. 

Ayodeji, et al (2015) carried out a study on sick building syndrome in higher 

institutions in Nigeria where samples from affected walls were taken to the 

microbiology laboratory for analysis and identification purposes. It was discovered 

that the growths that are seen on our walls and other building components might be 

more than just harmless natural stains but bacteria and/or fungal genera linked with 

sick building syndrome hazardous to healthy living and tend to make our buildings 

insecure for human occupation. 

According to the Committee of European Commission, (1989) Poor physical layout 

results to indiscriminate erecting of buildings. The required setbacks are not adhered 

to, thus leading to buildings being clustered and poorly ventilated. 
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Brumara, (2000) expounded that paying no heed, delaying or not executing 

maintenance at all consequently worsens the rate of building deterioration from year 

to year. Iyagba, (2005) stated that the general absence of maintenance culture is one 

of the greatest economic and social problems of a nation. The lack of building 

maintenance could lead to depreciation of every part of the building and its value, 

resulting to sick building syndrome. However, the best approach to avert or minimize 

the symptoms of sick building syndrome is by carrying out a good maintenance 

procedure as well as cautious planning which will aid in producing the finest results 

(Health and Safety Executive, 2000). 

The certainty is that, all the rudiments and components that comprise a building 

inevitably depreciate with time as a result of inherent flaw in design and construction 

and the effects of environmental agents and activities of the occupants. As a result of 

exposure to the operating environment, all buildings are caused to undergo aging, wear 

and tear in the performance of their operations and deterioration. Consequently, 

buildings will ultimately become ineffective, unreliable and fail (Winderlich, 1991). 

 

 
Figure 2.1: Author’s conceptual model of causes and  symptoms of sick building 

syndrome. 

 



75  africascholarpublications@gmail.com                                                                               

 2019 
 

 

METHODOLOGY 

Research Design 

This chapter outlines the strategic plan adopted and implemented for comparative 

assessment of sick building syndrome in residential areas in Minna, Niger State. The 

research design adopted for this study is the descriptive research. Under this, a mixed 

method approach where quantitative and qualitative data was collected for this study 

which involves the distribution of questionnaires, interviews, survey and observation. 

Basically, this study requires both the primary and secondary sources of data. The 

primary data for this study was obtained through the administering of structured 

questionnaires, carrying a reconnaissance survey of the study area, personal 

observation and interview. Primary data collected include residential property features 

(age of building, type of apartment, number of occupants, ventilation, means of 

obtaining property, building permit and period of time spent indoors), information 

relating to health (smoking, use of generator sets, sources of cooking, neighbourhood 

noise level, dampness, mould, sick building syndrome symptoms experienced and 

effect of the contributory factors of sick building syndrome on occupants’ health) and 

lastly, information on maintenance (property inspection, sweeping, mopping, dusting, 

clearing of drainages, washing of toilets and refuse disposal). 

The secondary data encompasses relevant literatures from journals and books as well 

as housing and population data and maps related to this study. 

The selection of the number of households that was sampled in order to make inference 

on the over-all population was adopted using Dillman, (2007) sample size formula. 

The sample frame for Kpakungu (5,503), Bosso Estate (483) and Zarumai Quarters 

(24) will be calculated to arrive at sample sizes of the three neighbourhoods. 

Ns = 
𝑁𝑝 (𝑝)(1−𝑝)

(𝑁𝑝−1)(
𝐵

𝐶
)2+(𝑝)(1−𝑝)

 

Ns = Completed sample size needed (n) 

Np = Household sample frame (6,010) 

P = proportion expected to answer a certain way = 50% or 0.5 

B = Degree of freedom (Acceptable level of sampling error) = (0.05) 

C = Z Statistic associate with confidence interval (1.645 = 90% confidence level; 1.960 

= 95%; 2.576 = 99% confidence level. 

n = 360 (Sample size for Kpakungu) 

n = 215 (Sample size for Bosso Estate) 

n = 23 (Sample size for Zarumai Quarters) 

598 questionnaires were distributed and a total of 504 were returned which represents 

84.3% of the sample size. 
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Data Analysis Techniques 

The technique adopted for analyzing this research work are both the descriptive and 

inferential statistics. The use of frequency distribution tables, charts and weighted 

mean are used in the identification of the prevalent causes and symptoms of sick 

building syndrome among the occupants in the study area while the relationship 

between the prevalent causes and symptoms of sick building syndrome in the three 

neighbourhoods in the study area are analyzed with the use of inferential statistics 

(Karl Pearson’s Product Moment of correlation). 

The Karl Pearson’s Product Moment of correlation formula is given as; 

Coefficient of correlation (r) =
𝑛∑XY−∑X∑Y

   √(𝑛∑X2−(∑X)2 (n∑Y2− (∑Y2)   )

 

Where; 

r = represents Karl Pearson’s Product Moment of correlation 

n = represents sample size or number of pairs of scores 

x = represents independent variable 

y = represents dependent variable. 

 

Table 3.1 Rule of thumb 

 Coefficient, r  

Strength of 

association 

Positive 

correlation 

Negative 

correlation 

Very high 0.90 to 1.0 -0.9 to -1.0 

High 0.70 to 0.90 -0.70 to -0.90 

Moderate 0.50 to 7.0 -0.50 to -7.0 

Low 0.30 to 0.50 -0.30 to -0.50 

Negligible 0.00 to 0.30 0.00 to -0.30 

 

The correlation coefficient is basically used in assessing the strength and trend of the 

direct relationship between sets of variables. If the coefficient is a positive figure, it 

means that the variables have a directly linked. However, if the coefficient is a negative 

figure, it means that the variables are inversely linked. 

 

RESULTS AND DISCUSSION 

This segment entails strategies and techniques implemented to summarize, sort and 

explore patterns in the relevant data or information assembled 
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The rule of thumb for interpreting the size of a correlation coefficient is shown in Table 

4.1 below 
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The table (4.1) above portrays the windows per living room and bedroom ratio. 

Commencing with the 1-bedroom apartments in Kpakungu, 14% (53) of the 

respondents indicate 1 window in the living room and 19.8% (59) indicate 1 window 

in the bedroom. 4% (12) of the respondents in 1 bedroom apartments indicate 2 

windows in the living room and 2% (6) indicate 2 windows in the bedroom. For the 2-
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bedroom apartments, 34% (102) of the respondents indicate 1 window in the living 

room and 32% (96) indicate 1 window in the bedroom. 4% (13) of the respondents 

indicate there are 2 windows in the living room while 5.7% (19) indicate there are 2 

windows in the bedrooms. For the 3-bedroom apartments, there are no indication of 1 

window in the living room but 4% (12) indicate that there is 1 window in the bedroom. 

21.8% (65) indicate 2 windows in the living room and 23.8% (71) indicate there are 

two windows in the bedrooms. 3% (9) indicate 2 windows in the living room. For the 

4-bedroom apartments, there is no indication of 1 window in the living room but 5% 

(15) of the respondents indicate there is 1 window in the bedrooms. 9% (28) of the 

respondents indicate that there are 2 windows in the living room while 9.7% (29) 

indicate there are 2 windows in the bedrooms. 5% (16) of the respondents indicate that 

there are 3 windows in the living room while there are no indication of 3 windows in 

the bedrooms. 

For Bosso estate, 2.7% (5) of the respondents in 1 bedroom apartments indicate 1 

window in the living room and 2.7% (5) indicate 1 window in the bedroom. For the 2-

bedroom apartments, 3.8% (7) of the respondents indicate 1 window in the living room 

and 6% (11) indicate 1 window in the bedroom. 17.9% (33) indicate 2 windows in the 

living room and 15.8% (29) indicate 2 windows in the bed room. For the 3-bedroom 

apartments, there are no indication of 1 window in the living room but 7.1% (13) 

indicate 1 window in the bedrooms. 55.5% (102) of the respondents indicate that there 

are 2 windows in the living room while 48.4% (89) indicate 2 windows in the 

bedrooms. For the 4-bedroom apartments, 15.2% (28) of the respondents indicate that 

there are 2 windows in the living room while 20% (37) indicate there are 2 windows 

in the bedroom. 4.9% (9) indicate that there are 3 windows in the living room but there 

are no indications of 3 windows in the bedrooms. 

For Zarumai estate, commencing with the 3-bedroom apartments, 14% (3) of the 

respondents indicate that there are 2 windows in the living room while 23% (5) 

indicate 2 windows in the bedrooms.  9% (2) indicate to have 3 windows in the living 

room while there is no indication of 3 windows in the bedrooms. For the 4-bedroom 

apartments, 27% (6) indicate to have 2 windows in the living room while 59% (13) 

indicate to have 2 windows in the bedrooms. 32% (7) indicate to have 3 windows in 

the living room while there appears to be no indication of 3 windows in the bedroom 

of the 4-bedroom apartments. For the 5-bedroom and above apartments, 4% (1) of the 

respondents indicate to have 2 windows in the living room while 18% (4) indicate to 

have 2 windows in the bedrooms. 14% (3) indicate to have 3 windows in the living 

room while there are no indications by the respondents of having 3 windows in the 

bedroom 
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Figure 4.1 Range of generator usage in hours 

 

The figure 4.1 above portrays the range of generator usage in hours per day. 

Commencing with Kpakungu, 13% of the respondents use their generator for the 

duration between 1 and 2 hours. 71% use it between 3 and 4 hours. 9% use it between 

5 and 7 hours and 7% use it between 8 and 10 hours. 

For Bosso estate, 18% of the respondents use their generator for the duration between 

1 and 2 hours. 78% use it between 3 and 4 hours and 4% use it between 5 and 7 hours. 

For Zarumai estate, 37% of the respondents use their generator for the duration 

between 1 and 2 hours. 47% use it between 3 and 4 hours. 11% use it between 5 and 

7 hours and 5% use it between 8 and 10 hours. 
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The table 4.2 above portrays the various source(s) of cooking by the respondents. 

Commencing with Kpakungu, 77% (228) of the respondents use gas cooker, 44% 
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(131) use firewood, 38% (114) use coal, 59% (176) use stove while 46% (138) use 

electric cooker. 

For Bosso estate, 85% (156) of the respondents use gas cooker, 7% (13) use firewood, 

21% (38) use coal, 22% (41) use stove while 35% (65) use electric cooker. 

For Zarumai estate, 96% (21) of the respondents use gas cooker, 18% (4) use firewood, 

14% (3) use coal, 23% (5) use stove while 32% (7) use electric cooker. 
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Table 4.3 above portrays responses to building defects in the three neighbourhoods. 

Therefore, commencing with Kpakungu, 83% (247) of respondents indicate buildings 

with dampness on wall, 32% (95) indicate buildings with dampness on ceiling, 45% 

(133) indicate buildings with roof leakage, 64% (190) indicate buildings with cracked 

walls while 71% (213) indicate buildings with molds on wall. 

For Bosso estate, 59% (109) of respondents indicate buildings with dampness on wall, 

28% (51) indicate buildings with dampness on ceiling, 41% (76) indicate buildings 

with roof leakage, 49.5% (91) indicate buildings with cracked walls while 21% (39) 

indicate buildings with molds on wall. 

For Zarumai estate, 13.6% (3) of the respondents indicate buildings with dampness on 

wall, 18% (4) indicate buildings with dampness on ceiling, 22.7% (5) indicate 

buildings with roof leakage, 27% (6) indicate buildings with cracked walls while 4.5% 

(1) indicate buildings with molds on wall. 
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The figure 4.2 above portrays the noise level in the three neighbourhoods. 

Commencing with Kpakungu, 14% of the respondents indicate the noise level as very 

high, 63% indicate it to be high, 23% indicate low, while none of the respondents have 

indicate very low and no noise. 

For Bosso estate, no (0) respondent indicated to have a very high noise level, however, 

12% indicated to have a high noise level, 70% indicate low noise level, 14% indicate 

a very low noise level while 4% have indicated to have no noise. 

For Zarumai estate, no (0) respondent indicated to have a very high noise level, 

however, 4% indicated to have a high noise level, 64% indicate low noise level, 32% 

indicate a very low noise level. However, there is no (0%) of having no noise. 

 



86  africascholarpublications@gmail.com                                                                               

 2019 
 

 

 

 



87  africascholarpublications@gmail.com                                                                               

 2019 
 

 

 
 

In Kpakungu, the most prevalent symptoms identified to have been experienced by the 

respondents are headaches (1.39), runny nose and stuffy nose are tied at (1.32). 

Followed by dry cough (1.26), increased thirst (1.24) and Dryness of skin (1.04). 

Itchiness and difficulty in breathing both tied at (1.06) are identified as symptoms that 

tend to be least experienced by the respondents in Kpakungu. 

In Bosso estate, the symptoms that are prevalently experienced by respondents are 

runny nose (1.63) headache (1.50) and stuffy nose (1.28). These are followed by dry 

cough (1.21), increased thirst (1.14) and tight chest (1.08). The symptoms that are least 

experienced by the respondents in Bosso estate are rashes (1), itchiness (1.03) and dry 

skin (1.04) 

In Zarumai estate, the symptoms that are prevalently experienced by respondents are 

tiredness (1.27), runny nose (1.18), headache (1.14) and dizziness (1.09) 

correspondingly. These are followed by stuffy nose, dry cough, throat irritation and 

dryness of skin all tied at (1.05). The symptoms that are least experienced by the 

respondents in Zarumai estate are increased thirst, itchiness, tight chest and difficulty 

in breathing all tied at (1) 

 



88  africascholarpublications@gmail.com                                                                               

 2019 
 

 

 



89  africascholarpublications@gmail.com                                                                               

 2019 
 

 

 



90  africascholarpublications@gmail.com                                                                               

 2019 
 

 

 
This study has assessed the From the table 4.7 above, commencing from Kpakungu, it 

portrays that the prevalent factor that affects the respondents health with the highest 

weighted mean score of 3.8 is noise. It is closely followed by inadequate ventilation 

(3.35). Other factors are dust (3.25), poor building design (2.95) and Overcrowded 

buildings and poor property maintenance are tied at the same ranking (2.86). The least 

of the factors are molds and fungi (2.28) and inadequate natural light (2.32). 

In Bosso estate, house dust (2.84), poor property maintenance (2.74) and poor building 

design (2.69) are respectively identified as the factors that affect respondents’ health. 
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The least of the factors affecting the respondents’ health are overcrowded buildings 

(1.74), odour (2.08) and noise (2.19) 

In Zarumai estate, the most prevalent factors identified to have effect on the 

respondents’ health are house dust (2.77), inadequate natural light (2.45) and poor 

property maintenance (2.14). The identified factors that tend to have the least effect 

on the respondents’ health in Zarumai estate are overcrowded buildings (1.27), odour 

(1.5) and noise (1.64). 

 
 

In order to arrive at the causes (variable x) for Kpakungu, Bosso estate and Zarumai 

estate, in the above table 4.10), the weighted mean score from table 4.7 were summed 

to get the (variable x) for Kpakungu, table 4.8 were summed to get the (variable x) for 

Bosso estate and table 4.9 were summed to get the (variable x) for Zarumai estate. To 

arrive at the symptoms (variable y) for Kpakungu, Bosso estate and Zarumai estate, in 

the above table 4.10), the weighted mean score from table 4.4 were summed to get the 

(variable y) for Kpakungu, table 4.5 were summed to get the (variable y) for Bosso 

estate and table 4.6 were summed to get the (variable y) for Zarumai estate 



92  africascholarpublications@gmail.com                                                                               

 2019 
 

 

The Table 4.10 above shows correlation analysis and the coefficient result (r) 0.989 

signifies that the coefficient is a very high positive figure. It also means that the 

contributory factors and the symptoms of sick building syndrome as shown in the three 

neighbourhoods are directly linked and move in a parallel manner. 

 

SUMMARY OF FINDINGS AND CONCLUSION. 

The assessment shows that the symptoms of sick building syndrome are reported in 

the three neighbourhoods at differing levels. This is credited to the various 

contributory factors identified in the residential properties in the neighbourhoods (see 

Tables 4.7, 4.8 and 4.9). The ratio of window per living and bedroom were also 

assessed. This was done in order to identify the availability of proper ventilation in the 

apartments among the three neighbourhoods. It was gathered that Kpakungu 

neighbourhood has a significant number of apartment with just one window in the 

living rooms and bedrooms. And according to Hind and Hikmat, (2008) low fresh 

ventilation increases biological contaminants in a building. However, Zarumai estate 

has a good window per living and bedroom ratio and this reflects in the symptoms 

reported which shows that difficulty in breathing, tight chest among other symptoms 

are the least experienced by the occupants. (see tables 4.1 and 4.6). 

The usage and range of generator usage was assessed and it was determined that a total 

of  209 respondents in Kpakungu, 130 in Bosso estate and 19 in Zarumai estate use 

power generating sets daily and the highest range of usage in hours per day falls 

between 3 and 4 hours (Figure 4.1). 

The various sources of cooking by the respondents were also assessed in table 4.2. 

This was done in order to identify other contributory factors of pollution, it was 

detected in Kpakungu that 44% (131) of the respondents use firewood, 38% (114) use 

coal and 59% (176) use stove. In Bosso estate, only 7% (13) of the respondents use 

firewood, 21% (38) use coal and 22% (41) use stove. While in Zarumai estate, 18% 

(4) use firewood, 14% (3) use coal, 23% (5) use stove. The study by Omole, et al 

(2016) established that generator fumes, the use of candles/kerosene lamps while 

sleeping and cooking within a poorly ventilated kitchen expose Nigerians to indoor air 

pollution. Similarly, the World Health Organization, (2018) declared that inefficient 

cooking practices by almost 3 billion people globally who cook using polluting open 

fires or stoves fuelled by kerosene, biomass and coal contributes to the global level of 

indoor air pollution and it is liable for close to 4 million deaths annually as a result of 

illness related to household air pollution. 

Defects in buildings that are not well maintained can also contribute to the symptoms 

of sick building. Additionally, Ibiwumi, (2015) also asserted that poor building 

maintenance among other factors contribute to sick building syndrome. In table 4.3 
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shows the various building defects affecting the residential properties in Kpakungu, 

Bosso estate and Zarumai quarters. With the most prevalent defect in Kpakungu being 

Dampness on wall which represents 83% (247) of responses. The most prevalent in 

Bosso estate is dampness on wall as well which represents 59% (109) of the responses. 

And for Zarumai estate, the most prevalent defect is roof leakage which represents 

22.7% (5) of the responses. 

It is of no surprise that the most prevalent symptom of sick building syndrome being 

experienced in Kpakungu is headache. This could be as a result of the most prevalent 

cause recorded there which is noise, see (figure 4.2 and Tables 4.4 and 4.7). 
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