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ABSTRACT 

 

Sick Building Syndrome (SBS) is characterized 

by discomfort, eye pain, nose problems, tightness 

in the chest, lethargy, and sore throat. However, 

there is currently a deficiency of study in this 

field on bibliometric analytical mapping 

investigations. This research aimed to identify 

hospital development strategies for the use of 

advanced future research. Information for the 

research is acquired by searching through the 

database (https://www.scopus.com) with the 

keyword “Sick Building Syndrome” from a 

publication starting from 2020 to 2022; there are 

108 documents recorded. The data were analyzed 

with VOS viewer and NVivo 12 Plus software. 

The findings show that sick building syndrome 

research studies increased in 2021. The study on 

sick building syndrome revealed seven dominant 

theme groups. Indoor environmental quality and 

sick building syndrome in hospitals, 

infrastructure development and mobilizing 

human resources, green and healthy hospitals, 

and COVID-19 are current research trends. 

Through bibliometric analysis and network 

visualization, the researchers summarized recent 

developments in sick building syndrome research 

involving healthcare professionals to explain 

their research trends, boundaries, and popular 

issues. These results can offer helpful direction 

for future study and viewpoints in this quickly 

changing sector. 
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INTRODUCTION 

Based on the WHO reports that 30% 

of new buildings worldwide gave complaints 

to their workers in 1984 [1]. The construction 

process, which generates the majority of the 

carbon emissions contributing to global 

warming, can have an impact on these 

grievances. Decisions taken on building and 

energy conservation will have a substantial 

impact on reducing air pollution-related 

illness and mortality and combating climate 

change [2]. Currently, 70 to 90% of 

employees are working in non-industrial and 

indoor environments [3]. The health of 

employees could be significantly impacted 

by the indoor environment, especially in 

cases of sick building syndrome (SBS) [4]. As 

most office workers spend up to 90% of their 

working hours indoors, SBS has emerged as 

a major public health and occupational 

hazard [5]. 

The term Sick Building Syndrome 

(SBS) was introduced by the United States 

Environmental Protection Agency (U.S. 

EPA) to represent a medical condition in 

which individuals in buildings exhibit 

symptoms or feel ill for no obvious reason [5]. 

Sick Building Syndrome (SBS) is 

characterized by discomfort, eye pain, nose 

problems, tightness in the chest, lethargy, 

and sore throat [2]. It usually gets worse the 

longer people stay in a building and gets 

better or disappears when people leave the 

building. SBS can happen in a variety of 
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workplaces, including offices, universities, 

and hospitals [6]. 

Hospitals are shown to have significantly 

higher rates of Sick Building Syndrome 

(SBS) than other public buildings. Hospitals 

use various chemicals influencing workers, 

such as stress, lights, noise, ergonomics, and 

vents [7]. Workers are more likely to have 

health issues because of poor Indoor Air 

Quality (IAQ), according to the 

Occupational Safety and Health 

Administration [8]. The International Institute 

of Occupational Safety and Health (NIOSH) 

1997 stated that several things generally 

cause problems such as lack of vents (52%), 

contaminants in the room (16%), 

contaminants from the outside (10%), the 

presence of microbial (5%), building 

components (4%), and unidentified causes 

(13%) [9]. According to research conducted in 

a hospital in Slovenia, the prevalence of Sick 

Building Syndrome (SBS) increased from 

41% to 87% [10]. In addition, temperature 

conditions that don't meet the standards have 

a risk four times [11]. 

In 2019 a new coronavirus variant 

was found in China, precisely in the city of 

Wuhan at the end of December [12,13]. A 

person who has been exposed to the virus 

may develop viral pneumonia-like symptoms 

known as severe acute respiratory syndrome 

(SARS-CoV-2) [14]. Healthcare workers are 

on the front lines and must deal with the 

responsibility of treating COVID-19 patients 
[15]. In this regard it is important for hospitals 

to develop the infrastructure and mobilize the 

human resources needed to fight rapidly 

emerging outbreaks of highly communicable 

or lethal diseases requiring responsive 

systems, leveraging a multi-disciplinary 

response [13]. However, in this research 

trends have not been found regarding the 

increase in sick building syndrome on 

healthcare workers in hospital buildings 

during the COVID-19 pandemic. 

Therefore, this study intends to offer 

a bibliometric analysis of advances in 

research on SBS occurring in healthcare 

workers in hospitals. The purpose of this 

article is to evaluate the scope and popularity 

of the phenomenon-related research subjects 

in the scientific community that occurs with 

an explicit focus on SBS in hospitals during 

the COVID-19 pandemic. This study aimed 

to provide primary data and identify hospital 

development strategies for the use of 

advanced future research suggestions and 

provide recommendations for developing 

sustainable hospital buildings. 

 

METHOD 

 
Figure 1. Procedures to looking for and choosing articles 
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A literature review study was used in 

this research to use a qualitative approach. 

An internationally renowned peer-reviewed 

journal database (https://www.scopus.com) 

was searched for research information. 

Scopus database search used the keyword 

“Sick Building Syndrome”, with a 

publication from 2020 to 2022. One hundred 

eight documents were recorded on this topic. 

To eliminate the bias caused by the larger 

database, all data were collected at the same 

period, which was September 2022. In figure 

1 the analysis procedure is shown. 

The SBS context is based on the 

author's title or keywords. In the end, the 

following keywords are used to find research 

data information: 

TITLE-ABS-

KEY (sick AND building AND syndrome) 

AND (LIMIT-

TO (PUBYEAR, 2022) OR LIMIT-

TO (PUBYEAR, 2021) OR LIMIT-

TO (PUBYEAR, 2020) AND (LIMIT-

TO (SUBJAREA, "ENVI”) OR LIMIT-

TO (SUBJAREA, "MEDI”) OR LIMIT-

TO (SUBJAREA, "HEAL”) AND (LIMIT-

TO (LANGUAGE, "English”) AND 

(LIMIT-TO (SRCTYPE, "j”). One hundred 

eight documents were found using these 

keywords. 

To disseminate information about 

study maps, files were exported in RIS 

Export. The examination of the results from 

a Scopus button search, the VOS viewer, and 

NVivo 12 Plus were used to create the 

bibliometric map. According to the year of 

publication, publishing company, nation, 

name of publication, and research topic, 

descriptive analysis of Scopus search results 

was performed. According to the substantial 

literature on SBS in hospitals and healthcare 

workers, a bibliometric map of the 

advancement of research is produced using 

VOSviewer. To learn more about SBS in 

hospitals, data that has been gathered has 

undergone multiple refinements. Association 

between indicators, variables, and keywords 

used in earlier studies was tested using the 

NVivo 12 Plus. 

For bibliometric studies, the 

researchers organized the analytic units and 

dimensions; diverse citations were used. Co-

authorships aid in assessing the social system 

of the study area; bibliographic coupling, 

which employs multiple references used in 

two documents as a comparative indicator; 

co-occurrence can understand the pattern of 

the document collection that underpins the 

study; and co-citation are all examples of 

citation. It can aid in defining a notion of the 

study topic's structure. To create the clusters 

and produce the information and figures 

from the citations, the authors used co-

occurrence assessment of keywords, citation 

evaluation of documents and institutions, co-

citation analysis of sources cited, co-

authorship assessment of influential authors 

and national distribution, and co-citation 

source analysis methods of sick building 

syndrome in hospitals. 

 

RESULT 

Publications and Citations by Year 

The development of research written 

with the theme of Sick Building Syndrome 

published in Scopus figure 2 displayed 108 

published documents from 2020 to 2022. The 

analysis of this study showed that in the last 

three years, there had been a significant 

increasing trend, especially in 2021. Whereas 

2020 has the highest number of citations in 

the last three years. In 2020, the trending 

research topics were humidity, health status, 

and well-being. Furthermore, in 2021 the 

main trends are sick building syndrome, 

health personnel, COVID-19, and hospitals. 

Recently, the trends concern intelligent 

buildings and environmental conditions. 

 

 



Novada Indra Roesdiana et.al. Sick building syndrome on healthcare workers in hospital buildings 

                       Galore International Journal of Health Sciences and Research (www.gijhsr.com)  44 

Vol. 7; Issue: 4; October-December 2022 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Figure 2. Number of publications and citations by year 

Geographic Distribution 

The publications distributed on sick 

building syndrome from various countries 

based on Scopus search results; fifty-six 

countries study the topic. China, the United 

States, Sweden, United Kingdom, Japan, 

Italy, Malaysia, Finland, Greece, and 

Indonesia are geographically dispersed to 

show national scientific progress (Figure 3). 

While figure 4 shows the number of citations 

in various world countries such as the United 

States, South Korea, China, United 

Kingdom, Italy, Sweden, Turkey, Japan, 

Malaysia, and Indonesia. The two images 

were created using the website 

“https://www.mapchart.net/” to create a 

geographic distribution map. This 

distribution can be seen from the colour of 

the country's territory and the number of 

documents from each country according to 

the information shown on the side of the 

picture. 

 

 
Figure 3. Documents by country 



Novada Indra Roesdiana et.al. Sick building syndrome on healthcare workers in hospital buildings 

                       Galore International Journal of Health Sciences and Research (www.gijhsr.com)  45 

Vol. 7; Issue: 4; October-December 2022 

 
Figure 4. Citations by country 

The world's countries were selected 

from the top 10 countries and arranged 

according to the quantity articles (Figure 3) 

then documents by citations (Figure 4). 

China is ranked top in this list of sick 

building syndrome study with 19 

publications but ranks third in the number of 

citations with 100. Meanwhile, the United 

States ranks second in the number of 

publications with 16 publications and ranks 

first in the number of citations with 146. 

 

Table 1. Distribution of articles by number of citations 

 

Documents by Citation 

According to the quantity of citations, 

Table 1 arranges the articles. Articles were 

used to map the research articles most 

pertinent to sick building syndrome issue. 

The database's total amount of article 

citations came from international sources. 

The top 5 publications both nationally and 

internationally mentioned from 2020 to 2022 

are listed in Table 1. That is important to note 

that local citations form the basis of the 

rankings. 

The three most frequently quoted 

articles were “Indoor air pollution, related 

human disease, and recent trends in the 

control and improvement of indoor air 

quality" (n: 113); "Ten questions concerning 

occupant health in buildings during normal 

Title Author Source Citation 

Indoor air pollution, related human disease, and recent 

treds in the control and improvement of indoor air 

quality 

Van Tran, V., Park, 

D., Lee, Y.-C., 2020 

International Journal of 

Environmental Research and Public 

Health 

113 

Ten questions concerning occupant health in buildings 

during normal operations and extreme events, 

including the COVID-19 pandemic 

Awada, M., et al., 

2021 

Building and Environment 69 

Indoor air pollution, physical and comfort parameters 

related to schoolchildren’s health: Data from the 
European SINPHONIE study 

Baloch, R.M., et al., 

2020 

Science of The Total Environment 41 

The “quarantine dry eye”: The lockdown for 

coronavirus disease 2019 and its implications for 
ocular surface health 

Napoli, P.E., et al., 

2021 

Risk Management and Healthcare 

Policy 

32 

A long-term multi-parametric monitoring study: 

Indoor air quality (IAQ) and the sources of the 

pollutants, prevalence of sick building syndrome 

(SBS) symptoms, and respiratory health indicators 

Mentese, S., et al., 

2020 

Atmospheric Pollution Research 28 
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operations and extreme events including the 

COVID-19 pandemic" (n: 69); and an article 

entitled "Indoor air pollution, physical and 

comfort parameters related to 

schoolchildren's health: Data from the 

European SINPHONIE study" with 41 

citations. 

 

Subject Area 

The majority of studies on SBS are in 

environmental science, medicine, and the  

health professions. The researcher 

chose the subject to choose articles with 

greater accuracy. Articles in this chosen field 

of study are interrelated with each other. The 

study area of medicine and health 

professions represents the problems of 

healthcare workers discussed in this 

research. Furthermore, environmental 

science studies have become a science that 

focuses on the environment, especially the 

hospital environment, which aligns with this 

research study.  

Figure 5. Network visualization 

 

Table 2. Trending subject by keywords 

 

Keywords Analysis 

The bibliometric network creation 

and visualization tool VOSviewer was used 

to describe the author's keywords. From 108 

Scopus-indexed publications released from 

2020 to 2022 and sorted for at least three 

terms, total number of 1554 keywords were 

discovered, from which 165 satisfied the data 

analysis criteria. One hundred nine keywords 

are related to one connecting point and 

Term Range Calculate Weight Percent (%) Term Range Calculate Weight Percent (%) 

Air 3 11906 3.80 Environment 11 1878 0.60 

Indoor 6 9714 3.10 Human 5 1562 0.50 

Building 8 6434 2.05 Volatile 8 1448 0.46 

Quality 7 5098 1.63 Exposure 8 1410 0.45 

Health 6 4970 1.59 Risk 4 1394 0.44 

Syndrome 8 4570 1.46 Buildings 9 1202 0.38 

Sick 4 4448 1.42 Temperature 11 1164 0.37 

Pollution 9 3814 1.22 Disease 7 1002 0.32 

Environmental 13 2786 0.89 Carbon 6 980 0.31 

Symptoms 8 2050 0.65 Compounds 9 892 0.28 
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another point under the research topic. 

VOSviewer is used for bibliometric mapping 

of sick building syndrome, which is divided 

into 7 clusters. 

Figure 5 uses colour coding to show 

how each cluster's network visualization is 

displayed. The shade here is utilized to 

describe the density of each cluster seen 

using a colour code applied to each cluster 

namely red, purple, light blue, dark blue, 

yellow, orange, and green. All articles 

containing main themes that commonly arise 

in this research are represented by the 

network representation. Cluster 1 discusses 

air quality and symptoms, while cluster 2 

contains risk factors for SBS. Cluster 3 is a 

collection of topics about healthcare 

workers, hospitals, and the quality of the 

work environment. Cluster 4 deals with 

environmental quality parameters and 

impacts on health. Sick building syndrome is 

included in cluster 5. Intelligent buildings, 

air pollution, and COVID-19 were covered in 

cluster 6. Cluster 7 shows the topic of 

personal factors. 

Based on the cluster analysis, 

healthcare workers are subjects who can be 

affected by the quality of the indoor 

environment, which causes healthcare 

workers to suffer from sick building 

syndrome. Because of the issue, four themes 

were selected by the researchers for this 

research: hospital buildings, healthcare 

workers, sick building syndrome, and 

COVID-19. 

Trending subjects are shown in Table 

2. Based on the need of a bibliographic 

periodicity of at least five words per year, the 

size or diameter indicates the number of 

phrases the author provides with keywords. 

From 2020 until 2022, air (n = 11906), 

indoor (n = 9714), building (n = 6434), 

quality (n = 5098), and health (n = 4970) are 

the keywords with the highest-ranking 

trends. 

 
Table 3. Trending subjects using keywords 

 

 

 

 

 

 

 

 

 

 

 

Keywords Relation 

Pearson correlation is shown in Table 

3. This correlation between the amount of 

SBS score and indoor air pollution, building, 

environmental exposure, intelligent 

buildings, health status, IAQ parameters, 

health care personnel, work environment, 

and IAQ improvement. The highest results 

show that the overall SBS score is positively 

related to indoor air pollution, building, and 

environmental exposure ranging from 0.86 to 

0.91 for the correlation based on the point-

biserial coefficient of correlation results. 

 

DISCUSSION 

Based on the results shown in Figure 

2, the trending topics in the last two years as 

shown in the research conducted by 

Kalender-Smajlović et al., they found that 

healthcare workers had a higher risk of 

developing symptoms of SBS than other 

hospital staff [16]. Additionally, according to 

healthcare workers, inadequate relative 

humidity levels, poor air quality, and 

unsuitable room temperatures are the most 

commonly associated factors for SBS [16]. 

Studies on SBS in hospitals are increasing in 

2021, in light of the global spread of the 

 Code A Code B Pearson correlation coefficient 

Syndrome Sick building syndrome Indoor air pollution 0.91 

Sick building syndrome Building 0.88 

Sick building syndrome Environmental exposure 0.86 

Sick building syndrome Intelligent buildings 0.81 

Sick building syndrome Health status 0.79 

Sick building syndrome Indoor air quality parameters 0.71 

Sick building syndrome Environmental factors 0.70 

Sick building syndrome Health care personnel 0.68 

Sick building syndrome Work environment 0.68 

Sick building syndrome Indoor air quality improvement 0.66 
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COVID-19 pandemic and consequently. 

COVID-19 spreads from infected people 

through droplets from coughs, sneezing, 

talking, and touching contaminated surfaces 

that enter the respiratory tract of healthy 

people [17]. Healthcare workers who have 

SBS frequently experience an increase in 

respiratory symptoms such as runny nose, 

coughing, and dry throat. These symptoms 

are part of the SARS-CoV-2 symptoms, even 

though healthcare workers do not have 

COVID-19. These signs indicate that 

healthcare workers were likely exposed to 

SARS-COV-2 and its possible carriers [17]. 

The best nursing care for patients with 

droplets, contact,  and airborne transmission 

patients depends on the capacity of 

constructions and health infrastructure, this 

case including isolated patient rooms, to 

meet technical criteria [18]. Provide a healthy 

work environment beginning with the 

hospital's construction [7]. 

In the last 3 years, China became the 

first place for the emergence of the COVID-

19 virus in December 2019. In the city of 

Wuhan, China more than 2000 tons of 

disinfectants have been distributed to control 

or reduce the concentration of the SARS-

COV-2 virus. Excessive use of disinfectants 

and their evaporation in the absence of 

proper ventilation can increase indoor air 

pollution which raises the potential for an 

increase in the occurrence of SBS in 

buildings with poor ventilation levels [19]. 

United States ranks first in the number of 

citations. The United States is a developed 

country rich in researchers and the best 

education system in the world. This can be 

seen from the guidelines on indoor air 

pollution associated with SBS that have been 

issued by the country. The guide contains 

indicators of SBS, causes of SBS, building 

investigation procedures, and solutions from 

SBS [1]. One of the studies in the United 

States reviewed several guidelines and 

standards related to indoor air pollutants and 

their health impacts [20]. 

Based on the cluster analysis result, 

indoor environmental quality and sick 

building syndrome in hospitals [6,16,21–23], 

infrastructure development and mobilizing 

human resources [13], green and healthy 

hospital [2,24], and COVID-19 [12,13,15,18,25] are 

current trends of the studies. The healthcare 

profession is among the first six most 

stressful professions [26]. Healthcare workers 

spend much time in hospitals and confined 

spaces. They are exposed to many factors 

associated with SBS, which can affect the 

health and quality of patient care [27]. 

Compared with healthcare workers (12.0%), 

healthcare colleagues (6.4%) had a lower 

prevalence of six or more SBS symptoms. 

The prevalence rates for the eye (23%), lower 

respiratory tract (22.5%), upper respiratory 

tract (40.7%), skin (36.3%), and (63.7%) 

non-specific SBS symptoms [22]. Healthcare 

personnel can experience burnout due to the 

COVID-19 pandemic, so it can affect a 

person's physical or mental health such as 

causing psychosomatic disorders, impaired 

mucosal changes, cardiorespiratory 

conditions, headaches, and others [12]. Based 

on research conducted by Moradpour et al, 

about 30% of workers stated that there was 

dust on the surface of the ward, it can 

increase infection transmission [28]. Analysis 

of the relationship between keywords about 

sick building syndrome shows that closer to 

number 1 the result of the correlation 

coefficient, the stronger the relationship 

between the 2 variables [29]. Indoor air 

pollution is one of the factors that cause SBS. 

It can be caused by many types of pollution 

in the air, such as CO2 and VOCs, which 

affect quality of indoor air [4,30]. The 

increased prevalence of SBS symptoms is 

associated with different indicators of indoor 

air quality [4].  Indoor air pollution in 

hospitals may be influenced by human 

aspects such crowding in small spaces and 

building environment variables including 

construction materials, ventilation systems, 

and ventilation rates [22].This study was 

limited by the fact that the conclusions were 

based on the author's knowledge and the 

subject under discussion. 
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CONCLUSION 

Most people have experienced SBS 

symptoms at work, especially in hospitals. In 

addition, they are also informed of the 

symptoms experienced, the influencing 

environmental factors, and the parameters 

that must be measured in an indoor 

environment. Many studies discuss sick 

building syndrome, and research on this topic 

will increase in 2021, especially for 

healthcare workers; this can happen because 

that year coincides with the COVID-19 

pandemic, which has respiratory symptoms 

like SBS. The research's findings for clusters 

and trending subjects were based on analysis 

done with VOSviewer and NVivo 12 Plus. 

Three cluster themes were chosen by the 

researchers for this study: hospital buildings, 

healthcare workers, sick building syndrome, 

and COVID-19. 

Based on this study, recent studies 

have shown that the face of this research, 

researchers experience found the indoor 

environmental quality and sick building 

syndrome in hospitals, infrastructure 

development and mobilizing human 

resources, green and healthy hospitals, and 

COVID-19. Based on the results of this 

research, the authors recommend for future 

research the development of a sustainable 

hospital building that helps healthcare 

workers prevent sick building syndrome and 

highly contagious or rapidly emerging 

diseases in hospitals. 
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