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ABSTRACT 
 

Extensive research has been conducted on somatic cell counts and under-health, with special 

reference to the effects of the management system. Our applied studies were surveyed on the 

management and milk somatic cell count (SCC) in dairy cows by February 2024 (The data 

were recovered from the Web of Science (WOS)). Aspects of investigation include the 

general criteria of the management system and SCC. Data was handled by the VOSviewer 

software; the top ten results were considered. Among 874 publications, the author Barkema 

H.W. had the highest number of published papers (41, 4.69%), and publications in 2021 were 

at the front (63,7.2%). USA participated with the highest number of publications (183, 

20.9%), and most publications were in English (840, 96.1%). Utrecht University was the 

most affiliated department (42, 4.8%). WOS categories indicated that dairy animal science 

had the highest publications (518, 59.26%). Research articles were the most abundant form 

of agricultural sciences (557, 63.72%). Dairy and Animal Sciences had the highest number 

of citation topics (799, 91.41%). Most of the articles were published in Elsevier (407,46.5%), 

and the Journal of Dairy Science was ranked at the top (302,34.55%). The USA Agency was 

the most funded source (24, 2.74%). The results of the existing study help to evaluate the 

effect of the management system and somatic cell count in dairy cows. These data can also 

provide epidemiological information regarding the risk factors of subclinical mastitis. 
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INTRODUCTION 
 

Milk somatic cell counts, a reliable 

marker of udder   condition, have   received 
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special attention on dairy animals (Halasa and 

Kirkeby, 2020; Smistad et al., 2021). SCC is 

affected by many physiological factors such 

as season, lactation stage and parity (Smistad 

et al., 2021). The impact of udder health 

management practice on herd SCC has been 

extensively studied (Dufour et al., 2011). 

Moreover, milking and the effects of udder 

dry-off on clinical signs, behavior during 

milking, and decrease in milk production 
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have been studied (Skarbye et al., 2018). A 

lower bacterial count was observed on the teat 

skin that treated with foaming agents. Teat 

disinfection before milking using foaming 

agents could be of little use in early lactation 

for cattle herds raised at pasture (Fitzpatrick 

et al., 2021). The relationship between herd 

and cow level factors, cow lying behavior, 

and risks of elevated SCC in housed lactating 

dairy cows showed a strong correlation 

between these factors and subclinical mastitis 

(Watters et al., 2013). In automated milk 

systems, high SCC and intramammary 

infection are linked to a long dry period (El-

khodery and Osman, 2008; Wagemann-Fluxá 

et al., 2024). However, a dry-off management 

system   has not been linked to the SCC in 

dairy cows (France et al., 2022). 
 

When expecting emerging trends in dairy 

research, an assessment of publication 

coherence and quality is necessary. 

Bibliometric analysis (BA) is a study that 

utilizes statistical analysis to judge the 

research productivity in a specific field 

(Drijvers et al., 2020). The expression 

“bibliometrics” is  considered an  alternative 

to “statistical bibliography” (1969).  This 

style of analysis was used as guidelines for 

scientific literature regarding publications in 

a specific field. It have multiple assessment 

bases, supporting insight into the current 

state, and  possible future productivity (Hsu 

et al., 2020). On the literature level, different 

items are classified and analyzed as handling 

definite research topics and authors’ 

contributions (Pelzer and Wiese, 2003; 

Crawley-Low, 2006; Krauskopf et al., 2017; 

Schoenfeld-Tacher and Alpi, 2021). 

Bibliometric analysis has different types, and 

the frequently used techniques focused on 

authors and citations (Van Eck and Waltman, 

2014). Citation analysis measures the impact 

of relevant research units in the scientific 

field, such as authors, journals, and 

institutions in the field. It is presumed that 

these research units receive more citations, 

which are considered the most significant, 

indicating greater effectiveness, rank, and 

quality (Donthu et al., 2021). Additionally, 

co-citation analysis determines whether two 

research units appear together in a 

bibliography, indicating a strong co-citation 

relationship (Van Eck and Waltman, 2014). 

Furthermore, co-occurrence analysis clarifies 

ideas that are commonly shared in the 

abstract, title, or even keywords of the article 

based on thematic clusters formed by the 

interaction between these theories and 

presents them as a network (Donthu et al., 

2021). Likewise, bibliographic coupling 

shows the current, old, and seminal studies in 

a co-citation analysis. It describes the existing 

state of intellectual structure in a specific 

scientific ideas (Boyack and Klavans, 2010). 

In addition, co-authorship analysis has been 

used to show social partnerships in the subject 

area (Rousseau et al., 2018).  

 

Contrary to conventional reviews, which 

have analysis bias, bibliometric analysis adds 

an evaluation of a specific publication (Zupic 

and Čater, 2015; Donthu et al., 2021). In the 

last decade, few bibliometric studies on 

veterinary studies were presented. This 

bibliometric analysis is aimed to assess the 

association between management and levels 

of milk SCC in dairy cows.  

 

Methodology 

Data resource and search approach 

Data was retrieved by recognizing the 

databases and choosing suitable search 

strategy techniques. The publications on 

management and levels of milk SCC in dairy 

cows were recovered from the WOS database 

till February 2024. The following terms were 

used: (“MANAGEMENT”, “DAIRY 

COWS”, “SOMATIC CELL COUNT”). The 

further steps for data saving and handling 

were carried out according to standard 

methodology (Almejnah et al., 2023). 

  

Data Analyses 

All items of the result analysis created by 

WOS were included in this bibliometric 

study. A commercial software (VOSviewer, 

1.6) was utilized for data analysis. A total of 

2947 publications were subjected to analysis.  

A cluster analysis was performed and 

generated social network maps (links and 

nodes) for all analysis items (Mulet-Forteza 

https://www.scopus.com/authid/detail.uri?authorId=58701530800
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et al., 2019). The VOSviewerprogram 

provides clusters by analyzing the rate of the 

identical keywords present in different 

articles. Either two or four frequencies of the 

keywords in a paper were settled. Various 

nodes in the maps characterize variables 

(keywords, institution, and country). The size 

of nodes indicates the total of publications 

(Liang et al., 2017). Connections between 

nodes and colors are indicators of co-citation 

and co-occurrence (Gao et al., 2019). 

 

RESULTS 

 
A total of 874 documents were extracted from 

WOS until February 2024 using the terms” 

Dairy cows”, “Management”, and “Somatic 

cell count).  

 

Authors 

The 874 publications related to management 

and somatic cell count and their implications 

in global research were identified. The author 

Barkema H. W. published the highest number 

of papers (41, 4.69%), followed by Hogeveen 

H. (36, 4.11%), (Table 1). Figure 1 shows the 

co-authorship networks for the 874 

publications about the relationship between 

management and milk SCC.  

 

Publishing year 

The investigation displays the effect of 

management and somatic cell count 

publications until February 2024. Sixty-three 

publications were published in 2021 (7.22%), 

followed by 61 articles published in 2022 

(6.9%). The top ten years of publications on 

the research topic are presented in Table 2.  

 
Institutions 

The top ten institutions in terms of affiliation 

with publications are presented in Figure 2. 

The leading institution for publishing the link 

between somatic cell numbers and 

management is Utrecht University. 

 
Funding Agencies  

 The 874 articles were identified in the WOS. 

The greatest number of publications received 

funding were from the United States, 

Department of Agriculture (USDA) (24, 

2.74%). The top ten agencies are listed in 

Figure 3.   

 

Countries of publication 

Seventy-two countries related to the present 

study and their participation in the present 

research topic were identified. The top 

countries were the USA, Canada, the 

Netherlands, Germany, Italy, Sweden, 

England, Denmark, France, and Brazil. USA 

contributed 183 (20.93%) of the total 

publications on the association between 

management and levels of somatic cell count 

(Figure 4). 

  
WOS Categories 

The 874 publications related to this research 

topic are presented in Table 3. Agriculture, 

dairy, and animal science was the prevalent 

WOS category (518, 59.2%); however, 

biology was the least category (6, 0.68%). 

The most frequent research areas were 

agriculture (557; 63.7%), food science 

technology (361;41.3%), veterinary 

sciences (357; 40.84%), zoology (32;3.6%), 

infectious diseases (12;1.3%), science 

technology (8; 0.9%), chemistry (7; 0.8%), 

biotechnology (6; 0.68%), life sciences (6; 

0.68%), and others (5; 0.57%). 

 

Citations 

Based on the citation topics, Figure 5 

demonstrates the extremely cited papers. 

Dairy and Animal Sciences were the most 

cited topics (799, 91.4%). A visualization of 

the co-citation network is shown in Figure 

6. It shows that the highest cited reference 

was Schukken et al. (2003). The top cited 

institutes and countries are presented in 

Figures 7 and 8, respectively.  

 

Document Type 

Among 874 publications, research papers 

were the most frequent (785,89.8%), 

followed by review articles (59,6.75%), 

proceedings papers (41, 4.6%), book 

chapters (7, 0.8%), and early access articles 

(1, 0.1%).  
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Publishers 

From a total of 874 papers in the present 

study, the publishers are presented in figure 9. 

Elsevier is the top publisher.  

 

Journal 

Exploration of 874 publication titles revealed 

that the most frequent journal was Journal of 

Dairy Science (302,34.43%). The top ten 

journals are presented in Figure 10.  

 
DISCUSSION 

 
Milk SCC counts and their association with 

management practices in dairy cattle have 

received great global interest (Gussmann et 

al., 2020; Deng et al., 2022). Meta-analyses 

and bibliometric analyses are popular 

methodologies used in scientific research. 

Bibliometric analysis permits precise 

evaluation of a huge input of research results 

(Zan, 2012). So, in an appropriate approach 

for bibliometric studies in veterinary 

medicine, the publications on the association 

between management practices and 

intramammary infections should be explained 

and categorized. In this study, we presented 

an overview of worldwide studies on the 

selected topic in a form of bibliometric 

analysis.  

 
Among the authors in present publications, 

Barkema H. W. participated in the top number 

of published articles. He is the author of 483 

peer-reviewed articles in food science and 

microbiology. At the author level, the co-

authorship network is similarly addressed in 

this analysis. This kind of bibliometric 

analysis has been used to determine the social 

features of the investigators (Lu and 

Wolfram, 2012).Contradictory to co-citation 

assessment, the co-authorship showed the co-

cited publications as thematic clusters. An 

additional advantage of this co-authorship 

analysis is that the shared reference(s) 

between the two articles stays the same and 

does not change with time (Lu and Wolfram, 

2012).  

 

The present analysis showed a minor ongoing 

increase in the studies since 2020, with quite 

similar findings for articles published in 

2021. The interest in publication in the field 

is highest; the highest number of publications 

have been funded from the United States 

Department. Funding agencies plays an 

important role in the advancement of 

scientific research (Gläser and Velarde, 

2018). USA, Canada, and the Netherlands 

had the highest total publications; this reflects 

the great interest in the scientific research 

community and availability of funding. 

Additionally, in these countries, the economic 

role of dairy science is the best (De Vries and 

Marcondes, 2020).  

 

A total of 874 studies from WOS were 

extracted by February 2024. We used the 

WOS Core collection because it is classified 

as the most perfect database, which is 

required for performing outstanding 

bibliometric analysis. WOS result analysis 

permits us to evaluate the performance of 

authors and citations. Furthermore, WOS 

incorporates 252 categories of sciences. The 

greatest publications were recorded in the 

Journal of Dairy Science (302, 34.43%). The 

journal may have more than one category 

because classification of the journal into so 

many categories is difficult. Therefore, each 

article can be included in all categories of 

publication (Birkle et al., 2020).  

 

The Dairy Sciences are the main topic of 

citation. Animal sciences involve all topics 

correlated to different animals. Food science 

is also at the top place for citations. This 

reflects the importance of the SCC for 

assessment of udder health and quality of 

milk. This suggestion is supported by reports 

concluding that SCC and differential SCC are 

important for monitoring the udder health in 

dairy cows (Pegolo et al., 2021; Bisutti et al., 

2022).  

 
Citation analysis can be frequently applied in 

bibliometrics, as such a technique assesses 

publication, author, institution, and journal 

(Hallinger and Kovačević, 2021). It is used to 
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demonstrate that study category X is highly 

affected by study Y (Zupic and Čater, 2015).  

Henry Small is the first researcher who 

applied the co-citation analysis to recognize 

the weaknesses and strengths of institutions 

(Surwase et al., 2011; Donthu et al., 2021). In 

the present analysis, co-citation analyses 

were implemented to detect the construction 

of the study focused on the effect of 

management on SCC and intramammary 

infection.  

 

Regarding publication type in the current 

study, original articles were at the top. This 

seems quite similar to what is commonly 

known by researchers in other fields of study. 

Research papers are usually more detailed 

and thorough than reviews are. A research 

paper is usually peer-reviewed, but a review 

paper is not always available. Generally, 

research papers are more formal than review 

papers (Booth et al., 2003;Ömer Gülpınar, 

2013). 

 

At the publisher level, most of the articles 

(407) were published in Elsevier till 2024. 

Elsevier is a top publisher that hosts the most 

reputable scientific journals. Thus, 

publication in Elsevier is anticipated to be 

widely distributed. Journals of Elsevier are 

usually the first choice for contributors. 

Regarding the top publication, the Journal of 

Dairy Science was at the top, but Acta 

Veterinaria Scandinavica was the lowest. The 

Journal of Dairy Science publishes papers 

dealing with clinical practice and 

development of scientific knowledge in dairy 

research (Kononoff, 2021).  

 

In the present analysis, we applied co-

occurrence analysis to identify the highest 

emphasized content, topics, and keywords in 

the selected publication regarding 

management and their association with SCC 

levels. Co-occurrence analysis affords a 

vision about the topics and ideas, which can 

be used in future studies (Wang and Chai, 

2018).To conclude, this bibliometric review 

on the association between the management 

and the level of milk SCC in dairy cows is 

considered the first approach in this respect. 

This report may provide information on the 

contributing factor of subclinical mastitis; 

therefore, further studies on other risk factors 

for increased SCC and subclinical mastitis. 

 

 
Figure 1. VOSviewer diagram showing authors contributing research on the influence of 

management on SCC in dairy cows.  
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Figure 2: Top ten institutions affiliated with the publications on the association between management and 

somatic cell count in dairy cows.  

 

 
Figure 3: Top ten funding agencies on the publication of management and its association with somatic 

cell count in dairy cows.  

 

 
Figure 4: Top ten countries and regions on the publication of management and its association with 

somatic cell count in dairy cows.  
 

 
Figure 5: Citation topic on the publication of management and its association with somatic cell count 

in dairy cows.  
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Figure 6:  Citation topics of authors regarding the effect of management on somatic cell counts and 

subclinical mastitis in dairy cows.  

 
Figure 7: VOSviewer diagram shows the most cited organization on the effect of management on 

somatic cell counts and subclinical mastitis in dairy cows.  

 
Figure 8: The highest cited country on the effect of management on somatic cell counts in dairy cows.  

 

 
Figure 9: Publishers of papers on the effect of management on somatic cell counts in dairy cows. 
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Figure 10: Publication title (Journals) on the effect of management on somatic cell counts in dairy 

cows. 

 

Table 1: Top ten authors, contribution on 

the effect of management on somatic cell 

counts and subclinical mastitis in dairy 

cows.  

 

Authors 
Record 

Count 

% of 

874 

Barkema HW 41 4.691 

Hogeveen H 36 4.119 

Green MJ 29 3.318 

Lam TJGM 23 2.632 

Bradley AJ 22 2.517 

Schukken YH 22 2.517 

Kelton DF 21 2.403 

Emanuelson U 20 2.288 

Dufour S 17 1.945 

Keefe GP 16 1.831 

 

Table 2: Top ten years of publication on the 

effect of management on somatic cell 

counts and subclinical mastitis in dairy 

cows.  

 

Publication 

Years 

Record 

Count 

% of 

874 

2021 63 7.208 

2022 61 6.979 

2023 55 6.293 

2020 54 6.178 

2017 46 5.263 

2018 46 5.263 

2013 45 5.149 

2019 44 5.034 

2010 38 4.348 

2011 38 4.348 

Table 3: Web of science categories on the effect of management on somatic cell counts and 

subclinical mastitis in dairy cows.  

 

Web of Science Categories Record Count % of 874 

Agriculture Dairy Animal 

Science 
518 59.268 

Food Science Technology 361 41.304 

Veterinary Sciences 357 40.847 

Agriculture Multidisciplinary 35 4.005 

Zoology 32 3.661 

Infectious Diseases 12 1.373 

Agronomy 10 1.144 

Multidisciplinary Sciences 7 0.801 

Agricultural Economics Policy 6 0.686 

Biology 6 0.686 
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خلايا الحليب الجسدية و صحة الضرع، مع إشارة خاصة إلى تأثيرات  تم إجراء أبحاث واسعة النطاق على عدد  

الجسدية ) الحليب  إلرعاية  وعدد خلايا  التطبيقية حول  الدراسات  أبقار  SCCنظام الرعاية. شملت دراستنا  ( في 

. وشملت جوانب  Web of Science (WOS). وتم جمع البيانات من قاعدة بيانات  2024الألبان بحلول فبراير  

. تم التعامل مع البيانات الخاصة بكل فقرة مدروسة باستخدام برنامج  SCCالتحقيق المعايير العامة لنظام الرعاية و

VOSviewer  منشورا، المؤلف باركيما   874، مع الأخذ في الاعتبار النتائج العشرة الأولى لكل مادة. من بين

( كانت  %7.2،  63)  2021(، ومنشورات عام  %4.69،  41إتش. حصلت على أكبر عدد من الأبحاث المنشورة )

( المنشورات  من  عدد  بأكبر  الأمريكية  المتحدة  الولايات  شاركت  المقدمة.  معظم  %20.9،  183في  وكانت   ،)

( الإنجليزية  باللغة  القسم الأ%96.1،  840المنشورات  أوتريخت هي  )(. وكانت جامعة  انتساباً  (.  %42,4.8كثر 

فئات   )  WOSأشارت  الألبان  علوم حيوانات  أن  وكانت  59.26،  518إلى  المنشورات.  أعلى  على  %( حصلت 

(. حصلت علوم الألبان والحيوان على أعلى  %63.72،  557المقالات البحثية هي الأكثر وفرة في العلوم الزراعية )

(، وتم وضع  %46.5،  407على أعلى المنشورات )  Elsevier(.   حصلت  %91.41،  799موضوعات الاقتباس )

(. وكانت الوكالة الأمريكية المصدر الأكثر تمويلا  %34.55،  302في أفضل المجلات )  Dairy Scienceمجلة  

نتائج الدراسة الحالية في تقييم تأثير نظام الرعاية وعدد خلايا الحليب الجسدية في أبقار    ساعدت(.  2.74%،  24)

تحت    حيث  الألبان الضرع  التهاب  خطر  بعوامل  يتعلق  فيما  وبائية  معلومات  أيضًا  البيانات  هذه  توفر  أن  يمكن 

 الإكلينيكي.
 

 
 

mailto:adelelgohary@yahoo.com
http://www.aun.edu.eg/

