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Abstract 

Background: Sick Building Syndrome (SBS) is a state of discomfort and irritation in several body systems which 

affects employees in a closed office work environment. It has a 30% reported prevalence worldwide. This study 

aimed to determine the prevalence of Sick Building Syndrome and its associated symptoms. In addition, it also aimed 

to investigate the association between closed offices environment and the risk of Sick Building Syndrome as well as 

identifying its associated risk factors and its correlation to buildings in the Medical City in Riyadh, Saudi Arabia. 

Methods: This cross-sectional study was conducted using a self-constructed questionnaire for data collection among 

office workers in four different buildings during the year 2018. Convenient random sampling was then used to select 

study subjects for the study. 

Results: A total of 373 subjects participated in the study. SBS prevalence among office workers was found to be 

20%. The study found that being female (OR 2.80; [95%CI: 1.61-4.84]), higher stress level (OR 2.885; [95%CI: 

1.001-8.32]), allergies (OR 2.25; 95%CI: 1.32-3.85]), temperature fluctuations (OR 1.84; [95%CI 1.04-3.26]), noises 

(OR 1.83; [95%CI: 1.09-3.06]), and a cumulative exposure level to office conditions (OR 2.48; [95%CI: 1.47-4.16 

]) increased the likelihood of SBS. Four out of six SBS symptoms were reported in more than a quarter of the 

employees, while five symptoms were significantly associated with building types. Age and the number of years 

working in the same building or office were found to be protective factors (OR 0.64, OR 0.69, OR 0.75) respectively.   

Conclusion: The high prevalence of SBS among office workers should attract attention to the existence of "sick 

buildings" in Saudi Arabia. Awareness and preventive measures should be adopted by the responsible entities of 

these "sick buildings" to reduce the health effects of SBS among office workers.   
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1. Introduction 

Sick Building Syndrome (SBS) is defined as the situation wherein a building’s occupants experience 

discomforts that have no evident specific causes [1]. The syndrome does not have any direct implications on the 

sources of the physiological responses or on how the symptoms are developed [1]. The World Health Organization 

(WHO) officially recognized this indefinite condition as Sick Building Syndrome in 1982 [2]. This work-related 

condition is a collective and generic term that describes a group of symptoms that are associated particularly with 

buildings [3]. According to the United States Environmental Protection Agency (US-EPA), the prevalence of SBS 

was undetermined until WHO reported that as many as 30% of new and remodeled buildings worldwide received 

several complaints associated with poor indoor air quality [2,6]. Among the British population, it was estimated 

that 8% of working-class people experience SBS [3]. Additionally, one study found that children and the elderly 

are more vulnerable and sensitive to SBS [7]. However, SBS is more often associated with adult office workers and 

rarely affects children [8].  

SBS is characterized by excessive skin and mucous membrane irritations and other symptoms which are 

relevant to the patient’s working conditions [2]. These symptoms are associated with the amount of time spent in 

the workplace and the services available in the building [7,9]. Notably, the occurrence of SBS may be localized or 

widespread throughout the building [6]. The most frequently occurring symptoms are headache and fatigue, which 

particularly occurs when relative humidity exceeds 80% and the temperature is high [7,12]. The symptoms are 

usually relieved within a few hours, except skin irritations, which tend to become alleviated after several days [4]. 

A person suffering from SBS will usually experience difficulty concentrating on certain tasks [2]. SBS is also 

associated with low productivity, absenteeism, more sick leaves, a high turnover of employees, and poor job 

satisfaction [3,7,12,13]. However, one study showed that SBS symptoms were reduced when the office’s ventilation 

rate was increased [3].  

In the United States, 24% of office workers suspected indoor air to be of poor quality and 20 % complained 

that their work performance was affected [6]. Workplace administration is responsible to promote, achieve and 

maintain a safe and healthy working environment [5]. Therefore, administrative participation should involve 

enhancing awareness of SBS and the reduction of any factors that can lead to this occupational syndrome [6]. 

Temperature, poor ventilation, high noise levels, poor lighting, and humidity are significant risk factors of SBS 

[5,7,11,15]. Illnesses that are relevant to the work environment and are building-related can be directly attributed 

to toxic agents present in the air [10,14,15]. The major sources of indoor pollutants include smoking, water and 

moisture, unvented indoor combustion, emissions from building materials and furnishings, household activities, 

heating, ventilation, air conditioning, dust or dirt, and microbiological growth [7,12,14]. 

According to studies, an average individual spends 80% of their time indoors either to keep away from the 

harsh conditions of the external environment or for human socio-economic activities [16]. Hodgson also reported 
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that people spend more than two-thirds of their day indoors [1]. In the Kingdom of Saudi Arabia, the desert climate 

encourages individuals to spend more time indoors, with its extreme temperatures, low amount of rainfall and the 

incidence of sandstorms.  Riyadh, the capital of Saudi Arabia, often experiences dusty weather, which is evident 

from the quality of the indoor atmosphere. Buildings in Riyadh mostly have inadequate ventilation, resulting in dust 

and the humidity creating a conducive environment for the growth of contaminants. These biological contaminants 

can be found in household items and air conditioning systems [21]. It is also notable that the modernization of Saudi 

Arabia includes the construction of high-rise towers and large infrastructures that utilize year-round cooling 

systems, which are installed to be fully closed. Employees and household members predominantly stay indoors, 

which may predispose them to ubiquitous forms of sickness and discomfort caused by SBS.  Thus, it is crucial to 

explore the burden of SBS in Saudi Arabia. This is why the overarching purpose of this study is to assess the factors 

which significantly increase the risk of acquiring this idiopathic syndrome among individuals working in selected 

buildings in Saudi Arabia. The study also aimed to investigate the association between closed office environments 

and the risk of Sick Building Syndrome, in addition to identifying its associated risk factors and its correlation with 

buildings in the Medical City in Riyadh, Saudi Arabia. 

2. Subjects and Methods 

2.1 Study design and setting 

A cross-sectional study was conducted in four main buildings of KSUMC during the year 2018. A self-

constructed questionnaire was used for data collection among office workers in four different buildings and 

convenient random sampling was used to select study subjects from office employees for the study. The study was 

conducted in the main four buildings of KSUMC: Building A (College of Medicine) and Building B (West 

Building), which both began operating in 1982; Building C (East Building), which began operating in 2016; and 

Building D (Administrative Building), which began operating in 2013. Building A is mainly occupied by students 

and faculty and contains classrooms, auditoriums, student labs, and some offices. Building B has patient wards, ER, 

X-ray, and a pharmacy department, while Building C has an operations rooms, a morgue, and patients' wards. 

Building D only has administrative offices with no patient-oriented activity.  

2.2 Study Sample 

The sample size required in order to have a representative sample to the population under study is 338. This 

was based on sample size calculation with a confidence interval of 95% and a 5% margin of error. Doctors, nurses, 

cleaners and maintenance workers were excluded from the study, as they usually do not spend their working day 

inside closed offices. 

2.3 Data collection tool and process  

This study utilized a self-made questionnaire, which determined the factors that could precipitate SBS in 
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the workplace as perceived by the respondents. Pilot testing was done among the employees of King Saud bin 

Abdulaziz University for Health Science – College of Public Health to validate the questionnaire. The first part of 

the questionnaire covered participants’ characteristics, including both the demographic profile and employment 

background. The demographic data included age, gender, monthly income, educational level, and nationality. On 

the other hand, employment characteristics included the type of work that the participant does, working hours inside 

the office, job title, the building where they work, number of years working in the building, number of years working 

in the office, the presence of natural airflow, the approximate size of the office, the number of employees in the 

same office, and the perceived stress level. Part Two of the questionnaire consisted of questions associated with 

SBS, such as symptoms experienced by the respondents and their medical history, while the third part of the 

questionnaire determined the host-related factors linked to SBS. The items included discomfort experienced by the 

respondent while they were working in their offices in the last few months. Part Four determined occupational risks. 

This included 15 items which described the working conditions of the respondents, such as the indoor air quality; 

lighting; noise; the presence of photocopiers, cabinets, cleaning practices, and detergents; and the usage of in-house 

laundry.  The questionnaire was constructed by using different items from related literature, covering 

sociodemographic status, work and office conditions, medical history, smoking status and a group of symptoms to 

describe SBS. Questionnaires were filled out by the interviewer herself to ensure accurate and prompt replies. A 

random selection of employees from the four buildings was asked to participate voluntarily and their consent was 

taken. 

2.4 Statistical Analysis   

Descriptive, chi-square and logistic regression were used using SAS software version 9.4. Employees were 

considered to be SBS-positive if they reported three or more symptoms, which got better when they away from 

work and worsened during the working hours.  

2.5 Ethical approval 

Ethical approval was obtained from King Abdullah International Medical Research Center on July 12th, 

2017 with reference number (RYD-17-419812-98285). 

3. Results 

3.1 Descriptive and cross-tabulations 

The study included 373 responses: 88 from building A, 133 from building B, 23 from building C and 129 

from building D, with equal responses from both genders. The prevalence of SBS was 20%, with females showing 

higher levels of SBS when compared with males; 27% of females reported having symptoms of SBS, in contrast to 

only 12% of males (Table 1).   
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Table 1: sociodemographic and work characteristics of study participants 

   SBS 

     (n)    %Yes      %No P-value 

Gender 

Female  187 27 73 0.0002 

Male  186 12 88  

Age     

> 40 278 21 79 0.1689 

 40 95 15 85  

Monthly Income 

> 7,000 77 16 84  

7,000 – 14,999 238 21 79 0.3625 

15,000 – 20,000 42 21 79  

< 20,000 16 6 94  

Educational Level 

High school 29 17 83  

College graduate 267 22 78 0.1041 

Post-graduate  71 10 90  

Work type 

Health care 262 19 81 0.9372 

Admin  111 20 80  

Building 

A 88 17 83  

B 133 25 75 0.3037 

C 23 17 83  

D 129 16 84  

Nationality 

Saudi  262 21 79 0.1775 

Non-Saudi  111 15 85  

Working hours 

> 5 hours 30 23 77 0.5881 

 5 hours  343 19 81  

Job title (grouped) 

Tech\Admin assistant 105 23 77 0.3167 

Higher level jobs 268 18 82  

Number of years in the same building 

≤ 5 258 21 79 0.2028 

> 5 115 16 84  

Number of years in the same office 

≤ 3 214 21.5 78.5 0.2772 

 > 3 159 17 83  

Natural air flow 

Yes 79 16 84 0.4318 

No 294 20 80  

Office size 

Small 226 20 80  

Medium 87 17 83 0.7851 

Large 60 22 78  

Number of employees in the same office 

None 42 17 83  

1-3 employees 186 20 80 0.8806 

> 3 employees 145 20 80  
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Regarding symptoms, it was found that four out of the six symptoms being studied were reported in more 

than a quarter of the employees.  These symptoms were headache (29%), lethargy (26%), irritated dry or watery 

eyes (25%) and irritated runny or blocked nose (24%). The study participants were asked to determine the frequency 

of each symptom during the past month. Overall, the highest reported symptoms were tiredness and 

sneezing/coughing (47% and 44% respectively). Similarly, the highest reported symptom occurring on a daily basis 

was sneezing and coughing (32%), followed by tiredness (25%). However, on a weekly basis, the most common 

symptom was irritability (34%), followed by concentration difficulties and tiredness (27% for both). In addition, 

figures 1 and 2 show the prevalence of SBS Symptoms among participants in different buildings and relevant SBS 

symptoms.  
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Table 2 demonstrates the cross-tabulation of all symptoms with the different types of buildings. The study 

found that having an irritated runny or blocked nose, sneezing and coughing, joint pain, irritability, and tiredness 

were all significantly associated with building type. The highest reported symptoms were in Building B, in contrast 

to building A which had the lowest reported percentages of all symptoms, except for irritating runny or blocked 

nose, which was lower in building D, and irritability, which was lower in building C. 

Table 2: Prevalence of various symptoms in each of the four buildings 

                                       Buildings 

Symptom A      B C D p-value 

   Percentage with symptoms  

SBS symptoms      

Irritated dry or watery eyes 34 24 30 19 0.0923 

Irritated runny or blocked nose 24 31 30 16 0.0285 

Dry or sore throat 9 13 9 6 0.3388 

Dryness, itching, irritation of the skin 18 23 13 18 0.6296 

Headache 25 34 35 25 0.2988 

Lethargy 24 29 9 28 0.2133 

      

Other symptoms      

Chest discomfort 12.50 18 22 18 0.6147 

Sneezing and coughing 34 53 35 43 0.0286 

Concentration difficulties 22 35 30 35 0.1332 

Nervousness 22 35 39 35 0.1202 

Joint pain 23 44 35 33 0.0168 

Irritability 22 43 17 32 0.0033 

Tiredness 33 56 52 47 0.0090 
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Furthermore, the frequency of Sick Building Syndrome symptoms in males and females were analyzed, 

controlling for stress level. Among those who reported a stressful work environment, there was a significant 

difference in SBS prevalence between males and females (p-value 0.0001); 30% of females reported having SBS 

compared to only 12% of males. Concerning medical history and smoking status, employees diagnosed with 

allergies had a significant association with SBS; the prevalence of SBS among employees with allergies was double 

that among those with no allergy (30% and 16%, respectively).  On the other hand, there was no significant 

difference in SBS prevalence with regard to smoking status or exposure to smoking from others. 

Table 3 shows office conditions and the level of exposure to office conditions in relation to SBS. The study 

then investigated the effects of a number of office conditions that may have a relationship with the risk of SBS. 

Furthermore, to determine the level of cumulative exposure to these factors, a composite variable was created to 

account for the exposure to these factors together (temperature fluctuations, lighting up candles, floor type, having 

a printer inside the office, office cleaning frequency, office lighting, and access to a quiet atmosphere). A high level 

of exposure was assigned when more than three conditions were present in the employee’s office, and was 

considered low when three or fewer conditions were there. Temperature fluctuations inside the office during the 

day, noise around the office and high exposure levels were significantly associated with SBS, whereas other office 

conditions were not associated with the syndrome (Table 3). 

 

    Table 3: Office conditions and level of exposure to office conditions in relation to SBS 

 SBS 

Office condition  Yes No   P-value 

 % %  

Temperature fluctuation during the day 23 14 0.0344 

Light up Candles inside the office 25 18 0.1053 

Light up Bokhoor inside the office 21 19 0.6259 

Floor type (carpeting) 13 21 0.131 

Printer inside the office 20 17 0.7037 

Cabinet inside the office 21 11 0.07 

How often Office cleaned 23 18 0.26 

Detergent smell after cleaning the office 20 19 0.68 

Using in-house laundry 17.5 20 0.727 

Suitable lighting 21 19 0.71 

Quiet surrounding 26 16 0.021 

    

Level of exposures to office conditions*   0.0005 

High 29 71  

Low 14 86  

3.2 Findings of regression analysis 

Table 4 shows the results of logistic regression analyses of the association between the risk of SBS and 

several risk factors. Being an older employee, working in the same building for more than 5 years and working in 
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the same office for more than 3 years, reduces the odds of SBS (albeit not significantly) by 40%, 30%, and 25%, 

respectively.  Regarding gender, female employees were three times more likely to experience SBS when compared 

to males (OR 2.80, [95%CI: 1.61-4.84]). A high level of exposure to office conditions (positive exposure to more 

than three inside the office) was associated with a significant risk of SBS (OR 2.48; [95%CI: 1.47-4.16]) compared 

to those with low exposure. Additionally, a stressful work environment has three times the risk of SBS, compared 

to a more  relaxing work environment, while allergies increase the odds of SBS twofold. Job titles were grouped 

into two: higher-level jobs, which included managers, supervisors and specialists, and low-level jobs, which 

included technicians, admins and admin assistants.  Although not significant, being a technician, admin or admin 

assistant was associated with a 46% higher risk of SBS.  Furthermore, the analysis of part of the office conditions 

showed that employees with noise and high-volume sounds around their offices had an 83% higher chance of SBS 

than employees with quiet surrounding (OR 1.83; [95%CI: 1.09-3.06]). The presence of a paper cabinet inside the 

office was associated with an almost significant increased risk of SBS (OR 2.23, CI 0.92-5.43, p-value 0.076). 

Moreover, temperature fluctuations during the working day increased the odds of SBS by 84% (OR 1.84, CI 1.04-

3.26). 

Table 4: Logistic regression analyses of the risk of SBS with different risk factors 

 OR 

(95%CI) P-value 

Age 

> 40 

 40 

 

1.0 

0.642 (0.340-1.212) 0.1713 

Gender 

Male 

Female  

 

1.0 

2.80 (1.61-4.84) 0.0002 

Level of exposures to office conditions  

Low 

High 

 

1.0 

2.475 (1.47-4.16) 0.0006 

Stress level 

Relaxing 

Stressful 

 

1.0 

2.885 (1.001-8.315) 0.0497 

Job title 

Higher level 

Tech.\Admin 

 

1.0 

1.46 (0.87-2.44) 0.148 

Years in the same building 

≤ 5 

> 5 

 

1.0 

0.685 (0.38-1.23) 

 

0.208 

 

Years in the same office 

≤ 3 

> 3 

 

1.0 

0.75 (0.44-1.265) 
0.2781 

Diagnosed with Allergy 

No 

Yes 

 

1.0 

2.25 (1.315-3.849) 
0.0031 

Quiet surrounding 

Yes 

No  

 

1.0 

1.83 (1.09-3.06) 
0.022 
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Cabinet inside the office 

No 

Yes 

 

1.0 

2.23 (0.92-5.43) 
0.0764 

Temperature fluctuate inside the office during 

the day 

No 

Yes 

 

 

1.0 

1.84 (1.04-3.26) 

0.0362 

 

4. Discussion 

In this research, there were 373 responses from office employees, with an equal response from both genders. 

The majority of respondents were from buildings B and D. The prevalence of SBS among office workers was found 

to be 20%. Being female, a stressful work environment, noise, temperature fluctuation, high exposure level and a 

group of symptoms with building type were significantly associated with SBS. SBS prevalence varies within the 

literature; one study reported the prevalence of SBS to be 7% among office workers [7], whilst others reported a 

prevalence of 30% [9]. Within the Saudi population, the prevalence of SBS was 20%, as participants were 

considered SBS-positive if they reported three or more symptoms which are alleviated when the employees are 

away from their work environment. The aforementioned variation between this sample and the wider population 

can be attributed to differences in the prevalence of symptoms and risk factors.   

With respect to the symptoms, headache was the highest reported symptom among the study population 

(29%). This is consistent with the study findings of Hodgson M. that reported headache to be the most common 

symptom in almost all indoor environmental studies [1]. Additionally, the other highly reported symptoms of SBS 

among this sample were lethargy, irritated dry or watery eyes, and an irritated runny or blocked nose. These findings 

are also consistent with study findings by Jung CC et al. and Straus DC et al., wherein they stated that the most 

common symptom in their samples was eye irritation [9,14].  Furthermore, Lukcso D. et al. and Straus DC et al. 

stated that the most common symptoms of SBS were upper respiratory tract symptoms [13,14].  

Regarding the association between symptoms and building type, the study found that irritating runny or 

blocked nose, sneezing and coughing, joint pain, irritability, and fatigue were all significantly associated with 

building type. The highest reported symptoms were in building B, in contrast to building A, which had the lowest 

reported percentages of all symptoms, except for having an irritated runny or blocked nose, which was lower in 

building D, and irritability, which was lower in building C. The differences between buildings can be attributed to 

the age of the buildings, maintenance, cleaning techniques and the kinds of activities carried out in each building. 

Both buildings A and B began operating in 1982. Building A is dedicated to teaching, with classrooms, an 

auditorium, student labs and offices. This building has the lowest density of activities among the four buildings, 

which might explain why it has the lowest percentage in reported symptoms. Building B has the ER department, 

patients' wards, laundry, labs, X-rays and central pharmacy. This could explain the high percentages of complaints 

in this building—high-density activities with many patients circulating. In 2016, building C began operating, with 
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operation rooms, a morgue, and several clinics. Building D began operating in 2013 and contains only 

administrative offices with no patients. In contrast to this study’s findings, a Danish study reported reduced SBS 

symptoms with older age buildings, and increased symptoms reporting with newer buildings [19].  

More than double the prevalence of SBS was reported among females (27%) when compared to males 

(12%). This finding is consistent with the results of Brasche S. et al. and Jung CC et al. [9,18]. This finding could 

be attributed to women being more comfortable reporting impairments than men [23]. Moreover, stress has been 

positively linked to Sick Building Syndrome symptoms as reported in several studies [1,6,9,13].  In this study, 

women reported having a stressful work environment more than men, which may be the reason why SBS is higher 

amongst women. Additionally, this study’s results are also compatible with those of Abdel Hamed et al., where 

there was no significant association between SBS and age, smoking history or working hours [7]. KSUMC has no 

smoking policy inside its premises, which might explain why smoking was not significant despite it being reported 

to be a risk factor for SBS [4,7]. In line with allergies being a risk factor to SBS [6,18], employees diagnosed with 

an allergy had significantly higher odds of SBS than healthy employees (twice as high). Allergy and SBS symptoms 

have some similarities, including what triggers both, e.g. dust or strong odors that trigger an allergic reaction to a 

certain substance present in the work environment. 

Regarding office conditions and SBS, it was found that lighting candles and incense inside the office was 

not significantly associated with SBS in this sample. However, Hodgson M. and Lukcso D. et al. reported that odors 

were an important risk factor that may trigger some symptoms of SBS [1, 13]. On the other hand, noises around 

employees' offices were statistically significant with SBS (OR= 1.83), which was also reported to be a risk factor 

for SBS in several studies [7, 11, 19, 21]. Natural ventilation was defined as there being a window allowing natural 

air to circulate inside the office, but the results showed no correlation with SBS, which contradicts the existing 

literature [2,3,7]. Moreover, carpet flooring inside the office had been considered to be a risk factor for SBS [1,19], 

but the study’s results showed no correlation between floor type and SBS.  

Although job titles are identified as a risk factor for SBS [3,5], they were not statistically significant in the 

results. However, being a technician, admin or admin assistant increases the risk of SBS by 46%. This might be 

because technicians, admins, and admin assistants handle more papers, and use printer, photocopiers and paper 

cabinet more often. However, it could also be attributed to psychosocial factors, i.e. dissatisfaction and quantity of 

work [19].  Nevertheless, working in the same building for more than five years and working in same office for 

more than three years can reduce the odds of getting SBS by 30% and 25%, respectively. This could be a result of 

humans’ natural adaptation to surrounding environments. It was reported in the literature that the duration of work 

was associated with SBS [3]. 

4.1 Strengths and limitations  

To the researchers’ knowledge, this is one of very few studies tackling the issue of SBS in Saudi Arabia. 
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The sample was representative, and thus the results can be generalized to the entire Saudi population. However, 

one of the potential limitations of this study might be recall bias; all data were self-reported and there were no 

physical measurements for irritants inside the offices. Future studies should include medical records, particulate 

matter measurements, and leaves of absence to avoid recall bias. Longer time frames are preferred in order to follow 

employees and monitor changes in office conditions, ensuring more accurate results regarding SBS risk factors. 

Susceptibility to environmental contaminants, risk perception and levels of hazard exposure differ amongst 

employees. Therefore, further measurements are recommended to avoid these disparities. 
5. Conclusion 

Sick Building Syndrome is a relatively new health condition that has no specific cause or defined risk 

factors and affects occupants of closed buildings. The main characteristic of SBS is that its symptoms start to fade 

once the occupant leaves the sick building. Given the impact of SBS on employees' performance and the scarcity 

of research tackling this issue in Saudi Arabia, this study of great importance. There is no simple solution to prevent 

Sick Building Syndrome. Preventive measures should include collaborations between several disciplines and 

efforts, such as higher-level authorities, engineers and maintenance personnel. Buildings should be built with 

universal standards, and maintenance and construction should be avoided during the working days. Additionally, 

offices should have natural air ventilation by allowing windows to be open, and noise should be controlled by 

separating offices from patient-oriented areas. It is vital to eliminate any identified irritants present in employees' 

offices.  Building occupants should be aware of SBS to take preventive measures themselves, such as use in-house 

plants. 
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