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Abstract 

Introduction: Finding complex and relevant information in the specialty literature is a very important aspect for 
researchers, this representing the first step in designing and starting a new research. Aim: This study aimed to test 
four different search strategies within three databases to get a higher number of valid and reliable articles able to 
reflect the state of the art. Methods: We performed a literature search on 25 May 2024, in PubMed, Web of Science, 
and ScienceDirect scientific databases. We used four Boolean search strings (one sort and one long with quotation 
mark and one short and one long with parentheses) that combined relevant keywords related to hormonal therapy, 
cancer treatment, and red clover. The article types targeted were open and non-open access articles and also review 
and research articles. Filters as publishing year, text availability, article type and additionally subject area - for 
Science Direct, were applied. Results: The 1st short Boolean search strategy with quotation marks identified 1369 
articles, and the 2nd short search strategy with parentheses identified 2734 potentially relevant articles. The 1st long 
Boolean search strategy with quotation marks identified 112 articles, and the 2nd long search strategy with 
parentheses identified 185 potentially relevant articles. The highest number of open access articles (106) and the 
highest number of review articles (253) was retrieved by ScienceDirect. Most of the determined articles classified 
as irrelevant were retrieved from ScienceDirect for all the 4-search strategy, compared to WoS and PubMed, and 
were excluded after filtering process, since they did not present related characteristics to the subject of interest. A 
significant association between article type and the 4 strategies for ScienceDirect had been identified. Conclusions: 
The short search strategy with parentheses returned a higher number of articles than the short strategy with 
quotation marks and the long strategies with quotes and parentheses. ScienceDirect returned the largest number 
of articles, but upon verification, the most irrelevant articles were also observed within this database. Regarding 
open access and review articles type, the short strategy with parentheses returned the highest number for PubMed 
and ScienceDirect, and for WoS, the highest number of such articles was obtained following the use of the short 
strategy with quotation marks. 
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Introduction 

Finding relevant information as easy as possible in specialty literature is a very important aspect for researchers, 

this representing the first step in designing and starting new research. Although there are studies on red clover 

medicinal properties, some relevant articles are not found due to the way they are searched, thus leading to gaps 

in the overall picture of this species regarding its medicinal properties. A good documentation on the studied 

subject brings a major benefit to the research, because through documentation, researchers can find the existing 

gaps and manage to develop or test new hypotheses that benefit the research field. The search aim is to retrieve all 
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potentially relevant publications that are connected to the study objective to minimize the bias in forming 

conclusions [1]. Regarding red clover, even if its medicinal properties have not been extensively studied, in the last 

years, interest in this plant as an important source of bioactive compounds or as a basis for natural medicines and 

dietary supplements, was observed [2]. It exhibits antispasmodic, estrogenic and expectorant properties [3-5]. 

Dietary use of young red clover inflorescences can prevent cancer and reduce the menopausal symptoms severity 

[6]. Other studies highlight its traditional use in the treatment of bronchitis, burns, sedation [7], cardiac disorders 

[8], polycystic ovarian syndrome [9] and as an antidiabetic medicine [10]. When searching for information, 

sometimes errors can appear and can confuse or make the research difficult [11], for example, the search does not 

return all the relevant studies in the respective field, or it return certain studies from scientific literature that are 

either poorly designed or are insufficient detailed, making it impossible to test and confirm the findings [12]. To 

some extent, certain published research can be deceptive, influencing the use of the research results [13]. In 

searching strategies, search strings can be used that contains a set of keywords connected by Boolean operators 

(AND, OR and NOT) rather than complete sentences [14]. Also, quotation marks (that are more restrictive) and 

parentheses can be used in the construction of search strategies 

Researchers usually combine terms for the studied problem with terms for the solving method to search in 

different databases. However, depending on the studied subject, the number of articles retrieved can be large and 

much may not be suitable for that study. Filters comprising text words or terms indexed in database, can improve 

the search process by increasing precision [15]. 

Each bibliometric database present different characteristics and various categories of filters through to assist 

the researchers in obtaining the articles of interest as easily as possible. 

Some known databases used by researchers are PubMed, Web of Science and ScienceDirect. All the three 

databases have indexed journals that allow open access publication of articles. 

PubMed– is a free database containing over 37 million abstracts and citations of biomedical literature [16] 

Web of Science – is a subscription-based multidisciplinarity scientific database presenting over 9000 journals 

from over 200 disciplines in fields like social sciences, arts and humanities [17]. 

Science Direct – is a subscription-based full-text database which is provided by the medical and scientific 

publishing company Elsevier, presenting over 2000 peer-reviewed journals [18]. 

We aimed to test four search strategies within three databases in order to get a higher number of valid and 

reliable articles for hormonal and cancer therapy based on red clover. 

Materials and Methods 

Study Design 

Our team conducted a comprehensive systematic literature search on 25 May 2024 in scientific databases, 

including PubMed, Web of Science (WoS), and ScienceDirect. These databases were chosen because they are better 

known and used in the academic environment. PubMed was accessed directly since it was free, and WoS and 

ScienceDirect since they are subscription-based, were accessed through the Enformation platform offered by the 

educational institution UASVM (University of Agricultural Science and Veterinary Medicine) Cluj-Napoca. We 

used four Boolean search strings, one shorter and one longer, that combine relevant keywords related to hormone 

and cancer therapy, and red clover. These Boolean search strings were created following certain steps: first we 

determined a clear and focused question (Is red clover used in medicine as hormonal and cancer therapy?), then 

we decided which keyword should be used for the best results (finding articles from the specialized literature as 

efficiently as possible). The four search strategies were used the same in all three databases. To compare the search 

strings, criteria like completeness (if the strategy guaranteed to find a solution when there is one) and optimality (if 

the strategy find the best solution when there are several different solutions) were used. 

For all four search strategies, we used two design type: first design presented quotation marks (which have a 

more restrictive effect, retrieving less articles) and second presented only parentheses to group words into complex 

terms. 

▪ Shorter search string: 

o With quotation marks (”Hormonal” OR ”Cancer” AND ”Therapy”) AND (”Red clover”); 
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o With parentheses ((Hormonal OR Cancer) AND (Therapy)) AND (Red clover) 

▪ Longer search string: 

o With quotation marks (”Hormonal” OR ”Cancer” AND ”Therapy”) AND (”Red clover” OR 

”Trifolium pratense”) AND (”Phytotherapy”). 

o With parentheses ((Hormonal OR Cancer) AND (Therapy)) AND ((Red clover) OR (Trifolium 

pratense)) AND (Phytotherapy). 
 

The filter applied first for all three databases was the publishing year (for studies from January 1, 2000, till May 

31, 2024, representing the period with newer research) and was used to determine the total number of relevant 

articles. Additional filter in this step, subject area – was used just for ScienceDirect database (selecting medicine 

related fields since it still retrieved articles assigned to other domains). Other two filters were used to check the 

article general characteristics and they were text availability (open access - represent articles that can be fully 

accessed for free) and article type (review articles and research articles). We also checked the retrieved articles after 

search, if they are relevant (if they present information about the use of red clover in hormonal and cancer therapy). 

The presence of the established keywords in the title, abstract or content of the articles was verified, and the articles 

that did not contain these keywords were categorized as irrelevant articles. 

Statistical Methods 

The results were obtained using R4.3.1 (Beagle Scouts) statistical software [19]. To illustrate the qualitative data 

absolute and relative frequencies were used. We set the significance threshold to 0.05 (95% confidence level). Chi-

squared test was used to test associations between text availability and article type regarding strategy string types 

for results retrieved from all three used databases, and for theoretical frequencies lower than 5, Fisher exact test 

was used.  

Results 

The 1st Boolean search strategy with quotation marks identified 1369 potentially relevant articles that can be 

used for a new study. Many of the determined articles (267) were excluded after filtering process, since they did 

not fit the search criteria (Figure 1). 
 

 
 

 

 

 

 

 

 

 

 

 
 

 

 

 

 
 

Figure 1. Results obtained with the 1st Boolean search string with quotation marks 

Studies identification 

(”Hormonal” OR ”Cancer” AND ”Therapy”) AND (”Red clover”) 

Records identified from: 
PubMed (n = 78) 
WoS (n = 124) 

ScienceDirect (n = 1167) 

Records removed (filtering by year): 
PubMed (n = 1) 
WoS (n = 0) 

ScienceDirect (n = 73) 

Records excluded after additional filter: 
PubMed (n = 0) 
WoS (n = 0) 

ScienceDirect (n = 193) 

Reports assessed for eligibility 
PubMed (n = 77) 
WoS (n = 124) 
ScienceDirect (n = 901) 
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Records left after filtering: 
PubMed (n = 77) 
WoS (n = 124) 

ScienceDirect (n = 1094) 
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The 1st Boolean search strategy with parentheses identified 2734 potentially relevant articles from all the three 

databases. Many of the determined articles (984) were excluded after filtering process, since they did not fit the 

search criteria (Figure 2). 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Results obtained with the 1st Boolean search string with parentheses 

The 2nd Boolean search strategy with quotation marks identified 112 potentially relevant articles that can be 

used for a new study. Some of the determined articles (13) were excluded after the filtering process, since they did 

not fit the search criteria (Figure 3). 

 

         
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Results obtained with the 2nd Boolean search string using quotation marks 

Studies identification 
((Hormonal OR Cancer) AND (Therapy)) AND (Red clover) 

Studies identification 
(”Hormonal” OR ”Cancer” AND ”Therapy”) AND (”Red clover” OR ”Trifolium pratense”) AND 

(”Phytotherapy”) 

Records identified from: 
PubMed (n = 25) 
WoS (n = 8) 
ScienceDirect (n = 79) 

Records removed (filtering by year): 
PubMed (n = 0) 
WoS (n = 0) 
ScienceDirect (n = 2) 

Records excluded after additional filter: 
PubMed (n = 0) 
WoS (n = 0) 
ScienceDirect (n = 11) 

Reports assessed for eligibility 
PubMed (n = 25) 
WoS (n = 8) 
ScienceDirect (n = 66) 
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Records left after filtering: 
PubMed (n = 25) 
WoS (n = 8) 
ScienceDirect (n = 77) 

Records identified from: 
PubMed (n = 222) 
WoS (n = 116) 

ScienceDirect (n = 2396) 

Records removed (filtering by year): 
PubMed (n = 3) 
WoS (n = 0) 
ScienceDirect (n = 441) 

Records excluded after additional filter: 
PubMed (n = 0) 
WoS (n = 0) 

ScienceDirect (n = 540) 

Reports assessed for eligibility 
PubMed (n = 219) 
WoS (n = 116) 
ScienceDirect (n = 1415) 
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Records left after filtering: 
PubMed (n = 219) 
WoS (n = 116) 
ScienceDirect (n = 1955) 
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The 2nd Boolean search strategy with parentheses identified 185 potentially relevant articles from all the three 

databases. Some of the determined articles (24) were excluded after the filtering process, since they did not fit the 

search criteria (Figure 4). 

 

         
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. Results obtained with the 2nd Boolean search string using parentheses 

 

The difference was also tested regarding the number of articles found in the searched databases that were or 

were not open access and in terms of the article type (review or research type) (Tables 1-3). 

Table 1. Results obtained from PubMed 

Characteristics 

1st strategy 
with 

quotation 
marks 

1st strategy 
with 

parentheses 

2nd strategy 
with quotation 

marks 

2nd strategy 
with 

parentheses 
p-value 

Text availability, 
n (%) 

Open access 30 (39) 76 (34) 8 (32) 18 (25) 
0.328 

Non-Open access 47 (61) 146 (66) 17 (68) 54 (75) 

Article type,  
n (%) 

Review articles 32 (76) 77 (73) 14 (82) 33 (72) 
0.866 

Research articles 10 (24) 28 (27) 3 (18) 13 (28) 

 

The association between text availability and article type with the two strategies does not reach the significance 

threshold of PubMed (Table 1) and WoS (Table 2). Also, the association between text availability and the 2 

strategies for ScienceDirect does not reach the significance threshold. However, a significant association had been 

identified between article type and the 2 strategies for ScienceDirect (Table 3). 

  

Studies identification 
((Hormonal OR Cancer) AND (Therapy)) AND ((Red clover) OR (Trifolium pratense)) AND (Phytotherapy) 

Records identified from: 
PubMed (n = 72) 
WoS (n = 7) 
ScienceDirect (n = 106) 

Records removed (filtering by year): 
PubMed (n = 0) 
WoS (n = 0) 
ScienceDirect (n = 4) 

Records excluded after additional filter: 
PubMed (n = 0) 
WoS (n = 0) 

ScienceDirect (n = 18) 

Reports assessed for eligibility 
PubMed (n = 72) 
WoS (n = 7) 
ScienceDirect (n = 84) 
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Records left after filtering: 
PubMed (n = 72) 
WoS (n = 7) 
ScienceDirect (n = 102) 
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Table 2. Results obtained from WoS 

Characteristics 

1st strategy 
with 

quotation 
marks 

1st strategy 
with 

parentheses 

2nd strategy 
with quotation 

marks 

2nd strategy 
with 

parentheses 
p-value 

Text availability, 
n (%) 

Open access 47 (38) 42 (36) 1 (13) 0 (0) 
0.111 

Non-Open access 77 (62) 74 (64) 7 (87) 7 (100) 

Article type,  
n (%) 

Review articles 41 (34) 40 (35) 3 (38) 2 (29) 
0.991 

Research articles 80 (66) 74 (65) 5 (62) 5 (71) 

Table 3. Results obtained from ScienceDirect 

Characteristics 

1st strategy 
with 

quotation 
marks 

1st strategy 
with 

parentheses 

2nd strategy 
with quotation 

marks 

2nd strategy 
with 

Parentheses 
p-value 

Text availability, 
n (%) 

Open access 106 (12) 206 (15) 8 (12) 10 (12) 
0.265 

Non-Open access 795 (88) 1209 (85) 58 (88) 74 (88) 

Article type,  
n (%) 

Review articles 253 (46) 396 (48) 20 (59) 29 (66) 
0.042 

Research articles 298 (54) 429 (52) 14 (41) 15 (34) 

 

Between the three selected databases, ScienceDirect presented a higher number of irrelevant articles compared 
to the other two databases (Table 4). 

Table 4. Relevance evaluation of retrieved articles 

 PubMed WoS ScienceDirect 

The 1st Boolean search strategy 
with quotation marks 

No irrelevant articles No irrelevant articles 
Some irrelevant 

articles 

The 1st Boolean search strategy 
with parentheses 

Few irrelevant 
articles 

Few irrelevant 
articles 

More irrelevant 
articles 

The 2nd Boolean search strategy 
with quotation marks 

No irrelevant articles No irrelevant articles Some irrelevant 
articles 

The 2nd Boolean search strategy 
with parentheses 

Few irrelevant 
articles 

Few irrelevant 
articles 

More irrelevant 
articles 

 

Discussion 

The first used search strategy (the shorter one) with parentheses returned the larger number of results in 

PubMed and ScienceDirect databases, compared to the first search strategy with quotation marks and with both 

the second search strategies (the longer ones) with quotation marks and with parentheses that returned a lower 

number of potentially relevant articles (Figure 1 to Figure 4). Regarding WoS database, the first used search strategy 

(the shorter one) with quotation marks returned the larger number of results, compared to the other three search 

strategies that returned a lower number of potentially relevant articles. This highlights the fact that shorter search 

strategies will return a larger number of articles, but the number of articles returned will be also influenced by the 

databases compatibility with certain types of search strategies construction.  Following the use of quotation marks 
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in the search strategies, the number of irrelevant articles was reduced, but it also led to the elimination of some 

articles that were related to the subject even though they did not exactly present the given keywords, due to the 

more restrictive action of these quotation marks. Of the 3 tested databases, ScienceDirect returned a higher number 

of articles compared to PubMed and WoS (Figure 1 to Figure 4), but also presented the highest number of 

irrelevant articles. Similar results regarding the number of articles retrieved by ScienceDirect compared to other 

databases, including PubMed, were obtained in a study in which was tested the quality of Randomized Clinical 

Trial based on Endometriosis Treatment Evidence [12]. Other two studies, one that reviewed the appropriate 

methods for teaching conflict management to medical students [20] and one that focused on accessing biomedical 

literature in the information landscape [21], presented a higher number of retrieved article from ScienceDirect 

compared to WoS and PubMed. In our search, ScienceDirect database needed an extra filter due to the presence 

of some irrelevant articles after first round of filters. After the filtering process from PubMed and ScienceDirect, 

more studies retrieved by all four used strategies were excluded due to the imposed criteria to the tested subject. 

An exception was WoS database which did not require the removal of any items after filtering step. Both PubMed 

and WoS after filtering process, returned relevant articles to the tested subject. 

Regarding the text availability, PubMed, WoS and ScienceDirect presented a higher number of non-open access 

articles. This aspect indicates that although the three databases PubMed, WoS and ScienceDirect have indexed 

journals that allow open access publication of articles [22-24], they still have a higher number of non-open access 

journals. Even that Science Direct provided the highest number of non-open access articles, it provides the highest 

number of open access articles as well compared to WoS and PubMed for the first (the shorter one) search strategy 

(both with quotation marks and parentheses). As for article type in all four search strategies, PubMed presented a 

higher number of review articles than research articles and WoS presented a higher number of research articles 

compared to review articles. Compared to PubMed and WoS, in ScienceDirect, there was a difference of retrieved 

articles number between article type (research articles and review articles) and search strategy type. Shorter search 

strategies retrieved more research articles compared to the longer search strategies that retrieved more review 

articles. All these results were obtained for the studied subject, namely the use of red clover in hormonal and cancer 

therapy.  

Upon verification for relevance of retrieved articles, the most irrelevant articles were observed within 

ScienceDirect database and were obtained using the short strategy with parentheses. 

Study Limitations 

Limits of this study were represented by the small number of databases used in the searching process (PubMed, 

WoS and ScienceDirect).and the published article period (were selected only articles published after 2000). Also 

using filters in searching process, had a contribution to the identified articles number. The criteria that were used 

to evaluate the relevance of retrieved articles, was decided based on what the authors considered to be appropriate 

for the study. ScienceDirect has the largest number of indexed journals compared to the other two databases, 

resulting in a larger number of articles [20,21], but this may change due to the ongoing expansion of these databases. 

Future researchers testing more searching strategies in more databases, will be able to improve and generate 

better and more accurate results. 

Conclusions 

The short search strategy with parentheses returned a higher number of articles than the short strategy with 

quotation marks and the long strategies with quotes and parentheses. Of the three databases, ScienceDirect 

returned the largest number of articles, but upon verification, the most irrelevant articles were also observed within 

this database. Regarding open access and review articles, the short strategy with parentheses returned the highest 

number for PubMed and ScienceDirect, and for WoS, the highest number of such articles was obtained following 

the use of the short strategy with quotation marks. 

List of Abbreviations: HT – Hormone therapy; WoS – Web of Science, UASVM – University of Agricultural Science and 
Veterinary Medicine. 
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