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A variety of studies have been conducted in Occupational diseases (ODs)

and this makes it di�cult for researchers to identify new areas of study.

Therefore, the present study was conducted by examining Web of Science

data to identify hot topics and research topics on ODs. This is a scientometric

study performed using CiteSpace and Gephi software for statistical analysis.

The published article in Web of Sciences was searched using the keywords

“Occupational disease∗” OR “Occupational illness∗” OR “Industrial disease∗” OR

“Industrial illness∗”. Finally, the countries and institutions and their cooperation,

the most important and main topics discussed, and the path of future progress

in ODs was analyzed. Preliminary results of the study show that out of 5,947

articles. The results of important journals showed that the American Journal of

Industrial Medicine with 233 articles (6.02%), Oxford Occupational Medicine,

and International Archives of Occupational and Environmental Health with

86 (2.22%), and 83 (2.15%), respectively. The two producing countries are the

United States and Germany, which published 628 and 419 articles, respectively.

The results of hot topics showed occupational exposures, epidemiology,

mental health, and respiratory diseases were the most important keywords

used in these 45 years. It can be concluded that Germany, with its current

development trend in the coming years, will surpass the United States based

on the number of articles and gain the first rank. Also, future studies can be

conducted on respiratory diseases as the most important ODs and health care

work as the most important job during the past years.
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FIGURE 1

The process of publishing articles on occupational diseases over the past 46 years.

TABLE 1 The most cited studies in the field of occupational diseases.

Authors Journals No.

Publicati

Citations ACPY* References

Grossi et al. Journal of Periodontology 1994 750 26.79 (14)

Tong et al. Bulletin of the World Health Organization 2000 579 26.32 (15)

Eisner et al. American Journal of Respiratory and Critical Care Medicine 2010 543 45.25 (16)

Warrell The Lancet 2010 404 33.67 (17)

Spelten et al. Psycho-Oncology: Journal of the Psychological, Social Behavioral

Dimensions of Cancer

2002 394 19.7 (18)

Pruss-Ustun et al. American Journal of Industrial Medicine 2005 375 22.06 (19)

Gottschalk et al. Future Microbiology 2010 294 24.5 (20)

Theriault et al. American Journal of Epidemiology 1994 273 9.75 (21)

Cohen et al. Journal of the American Dental Association 1980 271 6.45 (22)

Hunt Journal of Allergy and Clinical Immunology 2002 246 12.3 (23)

*ACPY, Average Citations per Year.

According to Figure 2, the most important area was Public

Environmental Occupational Health. This area generally deals

with occupational health and environmental diseases, of which

respiratory diseases are the most studied, followed by various

cancers (Table 3). As can be seen, this field has been studied

separately since 1991 and has dealt with ODs in general.

Lung diseases are known as the most common ODs so that

about 40% of ODs are related to lung diseases (25). Although

thousands of chemicals are used worldwide without any proper

testing, a small fraction have been evaluated, at least in

part, for carcinogenicity. However, despite a fully established

classification by the International Agency for Research on

Cancer (IARC), monitoring of occupational exposure to known

carcinogens is often lacking nationally. This knowledge gap has

been repeatedly cited as a major constraint on occupational

cancer prevention and the assessment of occupational cancer

burden, which may be addressed (26). In addition to the

diseases mentioned in the last 2 years with the pandemic

of COVID disease 19, studies of this disease have also been

reviewed from an occupational point of view, and in the field

of Public Environmental Occupational Health, 15 studies have

been reviewed.

Top 10 producing countries, cited
countries and analysis of cooperation in
the field of ODs

Using the Web of Science results, we extracted the top

10 countries (Figure 3). The two producing countries are the

Frontiers in PublicHealth 04 frontiersin.org
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TABLE 2 Top 10 journals with the highest number of published studies on occupational diseases.

No. Journal name Impact factor

(in 2021)

Number of

published studies

Number of

citations

The ratio of citations

to published studies

1 American Journal of Industrial Medicine 2.214 233 5,782 24.82

2 Occupational Medicine Oxford 1.611 86 1,180 13.72

3 International Archives of Occupational and Environmental Health 3.015 83 1,262 15.20

4 Journal of Occupational and Environmental Medicine 2.162 62 1,485 23.95

5 Archives Des Maladies Professionnelles Et De L Environnement 0.205 53 50 0.94

6 Medicina Del Lavoro 1.275 48 160 3.33

7 Occupational And Environmental Medicine 4.402 48 1,133 23.60

8 Revue Des Maladies Respiratoires 0.622 47 200 4.26

9 Medycyna Pracy 0.760 44 165 3.75

10 International Journal of Environmental Research and Public Health 3.309 44 298 6.93

FIGURE 2

Top 10 specialized areas of publishing articles on occupational diseases over the past 46 years.

United States and Germany, which published 628 and 419

articles, respectively. In addition, a review of the first years

in which articles on ODs were published shows that the

two countries initiating these studies were the United States

and France, respectively, which published the article in 1975.

Germany, which ranks second in terms of the number of articles,

published its first study in 1987, and over time, since 1990, has

increased its number of studies to second place. The highest

number of studies in this country was in 2015 with 34 studies.

This shows that the growth rate of German articles is very high.

Among the top 10 countries are eight developed countries

that have published 2,440 articles. However, the two developing

countries have published 304 articles. This shows that there is

still a large gap between developed and developing countries in

ODs research.

Examining the growing curve of Germany and the

United States can predict the trend of publishing articles in the

next 2 years. After obtaining the annual emission values of the

two countries, MINITAB was used to analyze the cumulative

growth curve regression. The best fit adj-R square curve for
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the United States is 0.341, while for Germany it is 0.721; this

indicates that the trend in German article production in the

coming years will be much higher than in the United States. The

closer the adj-R squares to 1, the better the curve.

The best-suited curves for the United States and Germany

are shown in Figures 4, 5. A comparison of Figures 4, 5

shows that the growth rate in Germany is higher than in the

United States. This shows that Germany has published more

studies on ODs. The number of emissions in the United States

was higher than in Germany before 2008, but Germany is

developing at a faster pace, while the slope of the chart for

the United States is almost constant. The upward trend in the

United States began in 1975 and peaked in 1998 and 2006.

However, the upward trend in Germany started in 1990 with 8

studies and reached its peak in 2015 with 34 studies.

TABLE 3 Diseases studied in domain Public Environmental

Occupational Health by study period.

Diseases studied No.

studies

Years

1975–1990 1991–2006 2007–2021

Respiratory diseases 282 0 275 7

Cancer 181 0 175 8

Musculoskeletal disorders 126 0 109 17

Occupational diseases 65 0 57 8

Skin diseases 50 0 40 10

Cardiovascular diseases 36 0 24 12

The results of the Web of Science site showed that

100 countries had studied ODs. The analysis of cooperation

relations between the countries shows that Spain (144%), the

United Kingdom (123%), and Italy (97%) have higher rates of

international cooperation in the top 10 producing countries.

This shows that the three countries pay more attention to

communication with other international countries (Table 4).

Spain published 141 studies and 203 collaborations, showing

that all of its studies are produced in collaboration with other

countries. In contrast, Brazil and Turkey rank 9th and 10th,

respectively, with 17 and 13% of international cooperation,

respectively, preferring foreign studies as domestic teamwork.

Therefore, it can be concluded that cooperation relations in

developed countries are more than in developing countries.

Table 4 also shows the centrality index for all countries. This

index indicates the importance of the position of a node in a

determination network (27). It measures the value of each of

the central nodes in the path connecting to other network nodes

based on the shortest path (28); the value of centrality has no

role if the node is < 0.1. If it is greater than or equal to 0.1, it

has a strategic position, in which case it can be a candidate for

a turning point, and if it is > 1, it is a turning point (critical)

and will have a unique position. As the Table shows, only two

countries, the United States and the United Kingdom have more

centrality (0.1), and the United States, with a centrality of 0.44,

has the largest role in occupational disease studies and can be

considered as a country with a strategic position in the field

of ODs.

Figures 6, 7 show the US cooperation network as the

country with the most productivity and Spain as the

FIGURE 3

Top 10 countries which published articles on occupational diseases over the past 46 years.
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FIGURE 4

Article production curve in the United States.

FIGURE 5

Article production curve in Germany.

country with the most cooperation, respectively. As can

be seen, these two countries have cooperated with 50

countries each. Gephi software was used for this purpose.

According to this software, the thicker the connection line,

the more cooperation the two countries have with each

other. As Figure 6 shows, the United States has had the most

cooperation with Canada with 24 articles, followed by China

with 22 articles. Spain also has an extensive cooperation

network, with 18 studies having the most cooperation

with France.
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One way to identify a country’s international impact on its

science production is the number of times it is cited. The top

10 countries in terms of the number of citations are shown in

Table 5. As can be seen, the United States has not only the highest

TABLE 4 Top 10 countries in producing studies on occupational

diseases.

Country No.

publications

No.

cooperation

International

cooperation

rate

Centrality

USA 746 217 0.29 0.44

Germany 480 196 0.41 0.06

France 354 222 0.63 0.06

Italy 206 200 0.97 0.05

Canada 179 128 0.72 0.08

England 170 209 1.23 0.13

Brazil 164 28 0.17 0.01

China 164 39 0.24 0.01

Spain 141 203 1.44 0.05

Turkey 140 18 0.13 0.01

number of citations per article but also the highest number of

citations, with an average citation rate of 22 per article from

1975 to 2021 and a total of 16,504 citations with 746 citations.

Canada is the fifth most published country and the third most

cited country. This means that Canada also has a broad scientific

impact on the study of ODs. Comparing the top 10 countries in

publication with those in the citation, we can be concluded that

7 of the top 10 countries in the publication are among the top

10 countries in terms of citation, and Flanders, the Netherlands,

and Sweden, despite being among the top 10 countries, are not

the top producers of articles; they are among the top 10 countries

cited. Sweden is the top country in terms of average citations

with 68 articles published and 1,877 citations and an average of

28 citations per article. However, Germany and France are lower

than other countries by an average of 8 citations per article.

Top 10 cited institutions and
collaboration analysis

Institutions that have studied ODs can also be important.

The results showed that 500 institutes had studied in this field.

Also, cooperation in the production of studies is not limited to

FIGURE 6

US cooperation network with other countries.
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FIGURE 7

Spain cooperation network with other countries.

TABLE 5 Top 10 countries on occupational diseases based on citations.

Top 10 productive countries Top 10 highly cited countries

Country No.

publications

Cited

frequency

Average

citations

Country No.

publications

Cited

frequency

Average

citations

USA 746 16,504 22 USA 746 16,504 22

Germany 480 3,961 8 Germany 480 3,961 8

France 354 2,698 8 Canada 179 3,225 18

Italy 206 2,259 11 Finland 112 2,979 27

Canada 179 3,225 18 France 354 2,698 8

England 170 2,632 15 England 170 2,632 15

Brazil 164 1,132 7 Italy 206 2,259 11

China 164 1,758 11 Netherlands 92 1,959 21

Spain 141 1,706 12 Sweden 68 1,877 28

Turkey 140 650 5 China 164 1,758 11

countries and is also formed among institutions. The authors’

address published in a study is considered as an institution and

their collaboration. The top 10 institutions in the field of ODs

along with their cooperation with all institutions are shown in

Table 6. The results show that 3 institutes are from Germany

and confirm the upward trend of studies mentioned in the

previous section. Only the two institutions in the United States

with the highest number of articles are in the top 10 ranks.

Also, three countries, Flanders, Poland, and the Netherlands,

which were not among the top 10 countries in terms of the

number of articles, with the participation and cooperation of

their institutions, are among the top 10 institutions in terms

of the number of articles, which shows the role of international

cooperation in article production. The results of the cooperation
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TABLE 6 Top 10 institutions in producing studies on occupational diseases.

Institutions Country No. publications No. cooperation Cooperation rate

National Institute for Occupational Safety and Health (NIOSH) USA 87 98 1.13

Finnish Institute of Occupational Health Finland 65 99 1.52

University of Toronto Canada 47 89 1.89

Nofer Institute of Occupational Medicine (NIOM) Poland 43 98 2.28

University of Amsterdam Netherlands 38 79 2.08

University of Erlangen-Nuremberg Germany 38 26 0.68

Ruhr-University Bochum Germany 35 86 2.46

Osnabrück University Germany 35 99 2.83

University of Washington USA 33 50 1.52

Inserm Research institute France 32 15 0.47

TABLE 7 Top 10 institutions on occupational diseases based on citations.

Institutions Country No. publications Cited frequency Average citations

National Institute for Occupational Safety and Health (NIOSH) USA 87 2,710 31.15

Finnish Institute of Occupational Health Finland 65 1,901 29.25

University of North Carolina at Chapel Hill USA 25 1,562 62.48

University of Toronto Canada 47 1,150 24.47

Catholic University of Leuven Belgium 28 940 33.57

Inserm Research institute France 32 934 29.19

Montreal Sacred Heart Hospital Canada 22 927 42.14

University of Massachusetts USA 19 907 47.74

Michigan State University USA 19 906 47.68

Harvard University USA 25 855 34.20

showed that the Osnabrück University from Germany and the

Finnish Institute of Occupational Health from Flanders had the

most cooperation. The collaboration rate shown in Table 4 is

the ratio of the number of collaborations to the number of

articles published, which shows that the institution has had

more collaborations. Osnabrück University from Germany had

the most contributions with 35 papers and a collaboration

rate of 2.83. Therefore, transnational studies can be done with

this institute.

To find the most effective institutions in the field of ODs, the

results of cited institutions among the top 10 institutions were

analyzed (Table 7). As the results show, there are 5 institutions

from the United States, which were only 2 institutions from

the top 10 ones in this country, and this shows the importance

of cooperation between institutions. On the other hand, in

Germany, where three institutions were among the top 10

institutions in terms of the number of articles, there is no

institution among the top 10 institutions cited. One institution

from Belgium is also one of the 10 cited institutions although

Belgium was not among the top 10 countries in the number of

articles cited. The top institution in terms of average citations

is the University of North Carolina at Chapel Hill, which has

1,562 citations with 25 studies. After that, the University of

Massachusetts Institute with 19 studies and 907 citations has

had the greatest impact on the study of ODs. This shows that

although these two institutes are not among the top 10 institutes

in terms of the number of studies, the type of their studies and

objectives of their studies are fundamental and form the basis of

subsequent studies.

Also among the high citation studies, in addition to

the studies listed in Table 1, three studies entitled Negative

Impacts of Shiftwork and Long Work Hours with 218 citations

from NIOSH (29), Cancer Risk Associated with Occupational

Exposure to Magnetic-Field among Electric Utility Workers

in Ontario, Quebec, Canada, and France, 1970–1989 with 273

citations from the University of Toronto (21), and the Work-

Related Cumulative Trauma Disorders Study of the Upper

Extremity with 229 citations from the University of Washington

(30) also had the most citations.

Important topics in the field of ODs

Important keywords and topics usually reflect the current

research trends and provide authors with suggestions for future

studies. By analyzing the keywords in Cite Space software, we

Frontiers in PublicHealth 10 frontiersin.org

https://doi.org/10.3389/fpubh.2022.1009203
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Saberi et al. 10.3389/fpubh.2022.1009203

TABLE 8 Repetition of keywords over the last 15 years periods (from 1975 to 2021).

1975–1990 1991–2006 2007–2021

Keywords Frequency Keywords Frequency Keywords Frequency

Occupational exposures 1,566 Occupational exposures 209 Occupational exposures 47

Epidemiology 902 Epidemiology 147 Mental health 46

Occupational diseases 596 Skin diseases 85 Jobs 44

Respiratory Diseases 451 Respiratory Diseases 72 Respiratory Diseases 40

Cancer 230 Musculoskeletal disorders 70 Epidemiology 39

Occupational accidents 166 Jobs 57 Musculoskeletal disorders 35

Allergy 147 Mental health 37 Cancer 24

Musculoskeletal disorders 131 Occupational diseases 32 Cardiovascular diseases 22

Jobs 106 Cancer 30 Noise and vibration diseases 16

Skin diseases 76 Occupational accidents 17 Occupational accidents 9

Cardiovascular diseases 14 Allergy 5 Skin diseases 6

Noise and vibration diseases 4 Noise and vibration diseases 1 Occupational diseases 2

Mental health 0 Cardiovascular diseases 0 Allergy 2

can extract the top 10 keywords by classifying them into three

periods: 1975 to 1990, 1991 to 2006, and 2007 to 2021. According

to the results in Table 8, the keywords of the studies can be

classified into three categories of keywords related to the types

of ODs, the studied jobs, and the epidemiological studies. This

Table shows that in the first period, the words Occupational

exposures, Epidemiology, andOccupational diseases ranked first

to third, and during the second period, Skin diseases replaced

Occupational diseases in the third place. Also, the term Mental

health, which was not used at all from 1975 to 1990, has

become the second most frequently used term in the period

2007 to 2021; this shows the importance of this issue in the

study of occupational diseases. Respiratory Diseases, which are

the most important occupational diseases, have been ranked

fourth among the keywords in the three study periods and have

always been of great importance, showingmore jobs than before.

Studies have also shown that lung disease has declined in recent

years, and ODs including CVDs and MSDs have increased since

1996 after diagnostic criteria were determined. From 1996 to

2009, low back pain accounted for 41.2% of the work-related

illnesses, followed by CVDs at 30.3% and MSDs (excluding low

back pain) at 25.2% (3).

Figure 8 shows the relationship between the keywords,

which is plotted using VOS viewer software. This connection

means that the term A is related to the term B; in

addition, the term B is related to the term C. It can

be concluded that there is a relationship between term

A and term C, and this further promotes the scientific

findings. Therefore, the analysis of the simultaneous relationship

between keywords can raise a new ground in the study of

ODs. Figure 8 shows that respiratory diseases, occupational

accidents, and allergies are widely used in ODs. Based on the

definition of ILO for occupational accidents “an occupational

accident is an unexpected and unplanned occurrence, including

acts of violence, arising out of or in connection with

work, which results in one or more workers incurring a

personal injury, disease or death.” (31), Since, it can lead

to disease, this keyword has been used in studies. Of

course, there is a difference between occupational disease and

occupational accidents.

To better understand the keywords, we examined

Occupational exposures, Epidemiology, Respiratory Diseases,

Mental health, and Jobs in detail due to their frequency

during different periods. The results of the subcategories of the

keyword Occupational exposure showed that this term could be

classified into four categories of Exposure, Workplace exposure,

Risk factors, and Occupational health. These four words were

repeated 420, 478, 417, and 251 times in the first period,

respectively; 72, 87, 52, and zero times in the second period;

and 7, 7, 13, and 20 times in the third period, respectively. This

indicates that workplace exposure is of great importance during

the study period, after which the importance of exposure time

has been removed and most of the risk factors for ODs have

been studied. Therefore, in the field of occupational health in

the coming years, researchers can further investigate the risk

factors. The keyword Mental Health has been added to those

of occupational disease since 2004 and includes items such as

stress, burnout, depression, and anxiety, which have increased

significantly during the years 2021–2007.

Epidemiological studies in this field can also be divided into

several categories (Table 9). The results showed that the study of

Prevalence, Mortality, Surveillance, Epidemiology, and Follow

up were the most frequent words in the first 15 years, but

over time the repetition of these words has decreased and in
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FIGURE 8

Keyword communication network.

TABLE 9 Keywords related to epidemiology.

Keywords 1975–1990 1991–2006 2007–2021

Prevalence 229 0 6

Mortality 143 0 13

Surveillance 86 58 0

Epidemiology 173 45 0

Follow up 103 0 2

Intervention 11 0 0

Burden of diseases 27 0 11

Others 130 44 7

recent years only the words Mortality and Burden of diseases

are important.

As the results of the top areas (Figure 2) and keywords

(Table 8) showed, and also based on other studies, respiratory

diseases are the most important ODs (32); therefore, respiratory

diseases were examined in detail (Table 10). As Table 10 shows,

Chronic obstructive pulmonary disease (COPD) has had the

highest recurrence among lung diseases over the past 4 decades

because it covers a wide range of lung diseases. This category

includes words such as lung disease, atherosclerosis, respiratory

health, airway inflammation, airways obstruction, and so on.

After this disease, occupational asthma was very important from

1975 to 1990, which has decreased in recent years. The results

also showed that asbestosis was prevalent from 1975 to 1990, but,

with the application of the asbestos removal law, this keyword

has not been seen in ODs in recent years. Pneumoconiosis is one

of themost common respiratory diseases today, which shows the

importance of this disease in recent years. These results are in

line with those of previous studies which show that before 1991

most cases of ODs were pneumoconiosis, and since 1991 the

proportion of pneumoconiosis among ODs has been reported

67.1% (6).

The results of jobs analysis, which is influential in the

type of occupational disease, show that 7 jobs were mentioned

among the studies (Table 11). Among these, the most important

job over the years has been health care workers. This job is

mentioned in most occupational disease studies due to its high

importance and numerous risks. On the other hand, the jobs of
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TABLE 10 Keywords related to respiratory disease.

Keywords 1975–1990 1991–2006 2007–2021

Occupational asthma 154 11 2

Asbestosis 48 6 0

Silicosis 20 0 7

Pneumoconiosis 12 0 10

Dust exposure 63 9 2

Chronic obstructive pulmonary 154 46 19

disease (COPD)

TABLE 11 Keywords related to jobs.

Jobs 1975–1990 1991–2006 2007–2021

Health care workers 28 46 11

Construction workers 10 0 5

Miners 14 2 0

Agricultural workers 9 3 10

Chemical workers 4 2 4

Automobile industries 7 1 0

Hairdresser 0 2 6

Others 23 1 6

agricultural workers and hairdressers have been more frequent

in the past years from 2007 to 2021 than other jobs, and this

shows that the study of ODs is only for high-risk and well-

known jobs such as construction and mining. Other jobs have

been explored in recent years. In addition, the others section

included occupations such as capacitor manufacturing workers,

bakers, welders, firefighters, and kitchen employees, which were

much less frequent than other occupations and could not be

categorized separately. These results also indicate that the study

of ODs should not be known only in the field of occupations,

and future studies can also draw their results from ODs such

as agricultural workers, hairdressers, capacitor manufacturing

workers, bakers, welders, firefighters, and kitchen employees

so that the diseases and risk factors of such occupations are

better known.

Conclusion

The present study examined the main countries,

institutions, and publications in the study of ODs

and examined the interaction between them. This

study also examined the keywords and research

trends to find recent hot topics and predict future

analysis trends. The conclusion of the present study is

as follows:

1) From a study of the top 10 producing countries from 1975

to 2021, it can be seen that the United States and Germany

are the two largest countries in producing studies on ODs.

However, by analyzing Figures 6, 7, it can be concluded that

Germany, with its current development trend in the coming

years, will surpass the United States and gain the first rank.

2) The analysis of the cooperation of the top 10 countries

showed that the level of cooperation between Spain is

the highest, their cooperation reaches 1.40, and they have

cooperated with 50 different countries. Also, Spain has the

most cooperation (18 studies) with France, which has the

highest number. This shows that the two countries have

extensive international cooperation.

3) The results of the top 10 institutes show that the National

Institute for Occupational Safety and Health (NIOSH) had

the highest number of papers with 87 studies and Osnabrück

University with 99 collaborations had the highest number

of international collaborations. However, the survey showed

that 3 out of the top 10 institutions were from Germany.

4) A study of keyword trends showed that researchers have paid

more attention to skin diseases and mental health since 1991;

this shows the importance of this issue in the study of ODs.

Respiratory Diseases have also been ranked fourth among

the keywords in three study periods and have always been

of great importance.

5) In addition, job analysis shows that health care work has

been the most important job during the past years, and

then the jobs of agricultural workers and hairdressers in the

past years from 2007 to 2021 have become more important

than other jobs. Future studies can also report the results

of ODs such as agricultural workers, hairdressers, capacitor

manufacturing workers, bakers, welders, firefighters, and

kitchen employees to better understand the diseases and risk

factors of such occupations.

6) For the bibliometric analysis of the journals, the eigenfactor

score can be used as an alternative bibliometrics that can

help to choose beter journal. It is suggested to be used in

future studies.

Limitations

Our work clearly has some limitations. The most important

one lies in the fact that since in scientometric studies in general

and the software used, it is not possible to screen studies like

what is done in systematic review studies (reading titiles, reading

abstract, reading full text, etc), we must extract the most relevant

studies by searching. Therefore, if only one disease is searched

such as “pneumoconiosis,” a large number of studies will be

found, many of which are not about occupational diseases.

So, we tried to search the studies with a general keywords

and only in the field of occupational diseases. By choosing
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this search strategy “Occupational disease∗” OR “Occupational

illness∗” OR “Industrial disease∗” OR “Industrial disease∗” we

tried to extract the most studies related to occupational diseases,

regardless of the type of disease.
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