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A B S T R A C T   

Objective: To analyze the current research status, hotspots, and frontiers in the field of Gastro-
intestinal (GI) cancer and quality of life (QoL) through the bibliometrics method, and to provide 
references and guidance for future research. 
Methods: Literature related to GI cancer and QoL from April 1, 2003 to March 31, 2023 was 
retrieved from the Web of Science Core Collection database. CiteSpace 6.2.R1 was performed for 
collaboration analysis, keyword co-occurrence analysis, and document co-citation analysis. 
Results: A total of 1224 publications were included in this study. There has been a significant 
increase in the number of publications in this field over the past two decades. The United States, 
the Karolinska Institute and the University of Amsterdam, and Pernilla Lagergren are the most 
prolific country, institution, and author, respectively. The links between most of the research 
constituents were relatively thin (centrality <0.1). The keyword analysis indicates that the 
benefits of physical activity on QoL, the levels of psychological distress and its relationship with 
QoL, as well as the development and validation of QoL measurement tools have been the research 
hotspots. Open-label/double-blind trials exploring therapeutic interventions and more targeted 
new drugs or more effective drug combinations, and longitudinal studies determining the di-
rection of the association between psychological distress and QoL at different time points, may be 
emerging trends in this field. 
Conclusion: The cooperation among countries, institutions, and authors in this field should be 
strengthened. In addition, the health benefits of light physical activity, interventions for QoL, 
trajectory and direction of the relationship between psychological distress and QoL may be the 
focus of future research.   

* Corresponding author. 
E-mail address: liuxiaoh@mail.xjtu.edu.cn (X. Liu).   

1 Co-first authors. 

Contents lists available at ScienceDirect 

Heliyon 

journal homepage: www.cell.com/heliyon 

https://doi.org/10.1016/j.heliyon.2023.e23377 
Received 20 July 2023; Received in revised form 24 November 2023; Accepted 1 December 2023   

mailto:liuxiaoh@mail.xjtu.edu.cn
www.sciencedirect.com/science/journal/24058440
https://www.cell.com/heliyon
https://doi.org/10.1016/j.heliyon.2023.e23377
https://doi.org/10.1016/j.heliyon.2023.e23377
https://doi.org/10.1016/j.heliyon.2023.e23377
http://creativecommons.org/licenses/by-nc-nd/4.0/


Heliyon 10 (2024) e23377

2

1. Introduction 

Gastrointestinal (GI) cancer is a malignant tumor occurring in the digestive tract and digestive gland, with a high incidence rate and 
mortality. It mainly includes colorectal cancer (CRC), esophageal cancer, gastric cancer (GC), liver cancer, pancreatic cancer, biliary 
tract cancer, and anal cancer. It is estimated that there were 5.1 million new cases and 3.6 million deaths of GI cancer worldwide in 
2020, accounting for more than one-quarter (26.7 %) and over one-third (36.5 %) of the global cancer incidence and cancer-related 
deaths, respectively [1]. Moreover, the cancer burden will further increase in the next two decades, with an expected increase of 49 % 
in new cases and 62 % in deaths compared with 2020 [2]. With the continuous optimization of treatment programs, the survival rate of 
GI cancer patients has greatly increased [3,4], and the 5-year relative survival rates of pancreatic cancer, esophageal cancer, GC, and 
CRC have reached 12 %, 21 %, 33 %, and 65 %, respectively [5]. However, many studies have shown that GI cancer seriously affects 
the quality of life (QoL) of survivors, making them suffer from different psychological and physiological torments, as well as pain at 
different time periods and stages, such as neuropathy, sleep disorders, gastrointestinal reactions, stress, and depression [6,7]. 
Therefore, improving the QoL for GI cancer survivors is crucial. 

In recent decades, a growing number of researchers have been paying attention to GI cancer patients’ QoL, including the devel-
opment, translation, and validation of measurement tools [8–10], the investigation of the current status and influencing factors of QoL 
[11,12], the exploration of pathways that affect QoL [13,14], the trial of treatment methods [15,16] and interventions [17,18] for QoL. 
Although there have been some qualitative reviews summarizing the efficacy of treatment methods [19,20], the effectiveness of in-
terventions such as diet, exercise, and nursing modes [21–23], as well as the measurement tools [24,25], status [24,26], and influ-
encing factors [27–29] of QoL, the research direction and hotspots in this field are still unclear, and the bibliometric method has not 
been applied to quantitatively describe the research status of QoL for GI cancer survivors. 

Bibliometrics is a widely accepted statistical method that utilizes quantitative techniques through developed algorithms to obtain 
and analyze indicators (e.g., countries, institutions, journals, and keywords) of existing literature to summarize knowledge structure 
and hotspots evolution in a field [30], providing visual information and potential research directions for researchers. The CiteSpace 
software [31] is a visual analysis tool that uses nodes representing keywords and references to intuitively indicate hotspots and 
evolution processes, and make predictions about the frontier and development trends of a field. The aim of this study is to map the 
scientific networks in the field of GI cancer and QoL over the past two decades through bibliometric analysis, reveal the research 
hotspots and frontiers in this field, and further enhance the understanding of relevant scientific knowledge to promote the determi-
nation of future research directions. 

2. Methods 

2.1. Data source and retrieval strategies 

The publications with the period of April 1, 2003 to March 31, 2023 were retrieved from the Web of Science Core Collection 
(WoSCC) database. The research strategies were as follows: TI=(“digestive” OR “gastrointestinal” OR “gastric” OR “stomach” OR 
“colon” OR “rectum” OR “colorectum” OR “colorectal” OR “esophagus” OR “esophagus” OR “esophageal” OR “esophageal” OR 
“esophagogastric” OR “gastroesophageal” OR “esophago-gastric” OR “anal” OR “pancreatic” OR “liver” OR “biliary tract” OR “gall-
bladder” OR “hepatocellular”) AND TI=(“cancer*” OR “tumor*” OR “tumour*” OR “neoplas*” OR “malignan*” OR “carcinoma*” OR 

Fig. 1. Flowchart of data collection process.  
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“adenocarcinoma*”) AND TI=(“quality of life” OR “life quality” OR “QoL”) AND DOP=(2003-04-01/2023-03-31). After setting the 
publication language to “English” and limiting the type of paper to “article” or “review”, a total of 1265 relevant documents were 
retrieved. The irrelevant literature involving animal studies or “quality-adjusted life years” (n = 39) and duplicate papers (n = 2) were 
manually deleted, and then the remaining 1224 documents were downloaded in “Plain Text” format of “Full Records and References” 
for final analysis (Fig. 1). The above procedures were independently conducted by two researchers. 

2.2. Data analysis 

This study used CiteSpace 6.2.R1 (64-bit) software [32] to visually analyze the current status, hotspots, and research trends in the 
field of GI cancer and QoL, and create knowledge maps, including collaboration network diagrams, keyword clustering diagrams, burst 
keyword analysis, and timeline diagrams of reference co-citation. The nodes in different visual knowledge maps represent the author, 
institution, country, keyword, and reference, respectively. The size of nodes indicates the number of publications for research con-
stituents. The links between nodes show the collaboration relationships, with thicker lines indicating closer connections. The 
betweenness centrality (BC) strength can reflect the influence and intermediary connection degree of constituents in the networks, and 
nodes with BC ≥ 0.1 will be marked with purple rings on the periphery (the thicker the purple ring, the greater its influence, and the 
closer its connection with others) [33]. 

The parameter settings for CiteSpace in this study were as follows: (a) timespan from April 1, 2003 to March 31, 2023, year per slice 
= 1; (b) term source = title/abstract/author/keywords/keywords plus; (c) node types = author/institution/country/keyword/ 
reference; (d) threshold selection criteria = the top 50 items for each time slice; (e) the settings for other parameters were set as default. 
The two indicators of Modularity Q value (Q) and Weighted Mean Silhouette value (S), displayed in the upper left corner of the di-
agrams generated by Citespace software, are the basis for evaluating the effectiveness of graph drawing. Q > 0.3 suggests that the 
division of cluster structure is significant. S > 0.5 indicates that the clustering results are reasonable, and S > 0.7 is generally 
considered to have strong convincingness in the clustering results [34]. 

3. Results 

3.1. Annual publications 

A total of 1224 publications retrieved from WoSCC database were included in this analysis. Before 2017, the quantity of publi-
cations increased slowly with some slight fluctuations (Fig. 2). From 2017 to 2021, the growth rate of annual publications soared with 
significant fluctuations. It was worth noting that the number of publications reached its peak from April 2017 to March 2018, and from 
April 2020 to March 2021 (n = 137, 11.2 %). Subsequently, the number of publications decreased, but the proportion of annual 
publications from April 2022 to March 2023 remained high (>10 %). Obviously, the research on GI cancer and QoL remains a potential 
hot field in the coming years. 

Fig. 2. The annual number of publications on GI cancer and QoL from 2003 to 2023. Note: April of the first year to March of the following year 
represents a year in the horizontal axis, e.g., 2003–2004 represents April 1, 2003 to March 31, 2004. 
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3.2. Distribution of journals 

The 1224 papers included have been published in 360 journals. The top 10 journals with the largest output accounted for 22.7 % of 
the whole publications, among which Supportive Care in Cancer was far ahead (n = 52, 4.2 %), followed by European Journal of Cancer 
(n = 37, 3.0 %) (Table S1). Of note, 60 % of the top 10 journals were in Q1, and the impact factors (IF) of those journals ranged from 2.1 
(European Journal of Cancer Care, Q2) to 45.3 (Journal of Clinical Oncology, Q1), with an average of 8.74. 

3.3. Collaboration analysis 

3.3.1. Country/region collaboration analysis 
The countries/regions collaboration network consisted of 65 nodes and 460 links, with a network density of 0.2212, indicating the 

contribution level of scientific research and the degree of cooperation of each country/region in the field of GI cancer and QoL 
(Fig. 3A). The USA was the leading country in this field (n = 218, 17.8 %), followed by China (n = 209, 17.1 %) and England (n = 145, 
11.8 %). The top three countries have published 572 papers, accounting for 46.7 % of the total publications (Table 1). Of note, among 
the ten countries with the highest productivity, only China belongs to developing countries. The cooperation relationships among high- 
production countries/regions such as England (centrality = 0.23), the USA (centrality = 0.14), and Germany (centrality = 0.13) were 
relatively active, while the strength of links between others was thin (centrality <0.1). 

3.3.2. Institution collaboration analysis 
The 440 nodes and 2052 links composed the institutional cooperation network map (network density = 0.0212), which showed the 

number of publications and the degree of collaboration with other institutions for each institution (Fig. 3B). Among the top 10 

Fig. 3. Collaboration network among research constituents. A) Collaboration network of countries/regions; B) Collaboration network of in-
stitutions; C) Collaboration network of authors. Note: The size of nodes indicates the number of publications for research constituents. The links 
between nodes show the collaboration relationships, with thicker lines indicating closer connections. The colors of nodes and links represent 
publication and first association time. Nodes with purple rings indicate their centrality >0.1. The thickness of the purple ring around the node shows 
the strength of centrality (i.e., the thicker the purple ring, the greater its influence, and the closer its connection with other units). 
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institutions in terms of output, universities, hospitals, and research centers accounted for 60 %, 20 %, and 20 %, respectively (Table 1). 
The Karolinska Institute and the University of Amsterdam were the leading institutions in this field (n = 40, 3.3 %), followed by 
Unicancer (n = 39, 3.2 %) and the French Research Universities (n = 36, 2.9 %). The Unicancer was the most central institution 
(centrality = 0.21) and served as a bridge for institutional cooperation. 

3.3.3. Author collaboration analysis 
The author collaboration network consisted of 658 nodes and 1227 links (network density = 0.0057), showing the core authors and 

their potential collaborators (Fig. 3C). Among the top 10 authors with the highest output (Table 1), Pernilla Lagergren was identified as 
the most contributing author (n = 22, 1.8 %) in this field, followed by Jane M Blazeby (n = 21, 1.7 %), Floortje Mols (n = 18, 1.5 %) 
and Asif Johar (n = 17, 1.4 %). Among them, both Pernilla Lagergren and Asif Johar come from the Karolinska Institute in Sweden and 
collaborate with each other. Many authors tended to form relatively stable cooperative relationships with others, but overall, the 
cooperation between all authors was still weak (centrality <0.01). 

Table 1 
Top 10 countries/regions, institutions and authors of publications.  

No. Countries/ 
Regions 

Count 
(%) 

Centrality Institution Count 
(%) 

Centrality Authors Count 
(%) 

Centrality 

1 USA 218 
(17.8) 

0.14 Karolinska Institute 40 (3.3) 0.04 Pernilla 
Lagergren 

22 (1.8) 0.01 

2 China 209 
(17.1) 

0.03 University of Amsterdam 40 (3.3) 0.02 Jane M Blazeby 21 (1.7) <0.01 

3 England 145 
(11.8) 

0.23 Unicancer 39 (3.2) 0.21 Floortje Mols 18 (1.5) <0.01 

4 Netherlands 124 
(10.1) 

0.02 Udice, French Research 
Universities 

36 (2.9) 0.05 Asif Johar 17 (1.4) 0.01 

5 Germany 104 
(8.5) 

0.13 University of Bristol 33 (2.7) 0.05 Hermann Brenner 15 (1.2) 0.01 

6 Japan 92 (7.5) 0.04 Tilburg University 31 (2.5) 0.01 Martijn J L Bours 13 (1.1) 0.01 
7 South Korea 84 (6.9) 0.04 Maastricht University 28 (2.3) <0.01 Matty P 

Weijenberg 
11 (0.9) <0.01 

8 France 75 (6.1) 0.05 Amsterdam Academic Medical 
Center 

26 (2.1) 0.05 Volker Arndt 10 (0.8) <0.01 

9 Italy 74 (6.0) 0.06 Assistance Publique Hopitaux 
Paris (APHP) 

26 (2.1) 0.08 Franck Bonnetain 9 (0.7) <0.01 

10 Sweden 65 (5.3) 0.01 Karolinska University Hospital 25 (2.0) 0.01 Stephanie O 
Breukink 

9 (0.7) <0.01  

Fig. 4. Cluster map of co-occurring of keywords on GI cancer and QoL. Note: Nodes (small white dots) represent the publications included in the 
analysis. The links between nodes display publications with the same keywords (including synonyms), and their colors are consistent with the colors 
of keyword clusters. 
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3.4. Keyword co-occurrence analysis 

To reflect the research hotspots of research on GI cancer and QoL, the keyword co-occurrence analysis was conducted (Fig. 4). This 
network consisted of 505 nodes and 4540 links (Q = 0.3143, S = 0.6876), and divided into 8 clusters, including “hepatocellular 
carcinoma”, “physical activity”, “psychological distress”, “esophageal cancer”, “metastatic colorectal cancer”, “colorectal cancer”, 
“pancreatic cancer”, and “functional status”. Furthermore, the most frequent keyword in this field was “quality of life” (n = 658), 
followed by “colorectal cancer” (n = 288), “European organization” (n = 149), “validation” (n = 147) (Table 2). The top-ranked items 
by centrality were “colorectal cancer” (centrality = 0.11), “carcinoma” (centrality = 0.09), and “functional assessment” (centrality =
0.08). 

3.5. Burst keyword analysis 

Burst keyword analysis showed the frontiers and trends of a field by revealing significant changes in keywords. This study listed the 
top 30 keywords with the highest citation burst intensity (strength >3.1) (Fig. 5). “Carcinoma” was the keyword with the strongest 
burst (strength = 11.2412), followed by “impact” (strength = 8.883), and “population” (strength = 6.3206). Besides, “scale” was the 
keyword with the longest duration of burst, lasting for 10 years. The keywords “open-label”, “distress”, and “double-blind” have been 
bursting until 2023, and may also be hot topics for future research. 

3.6. Co-citation timeline analysis 

Timeline analysis of reference co-citation not only unmasked the changing trends and development in research priorities, but also 
revealed the core paper that plays a crucial role in a field (Fig. S1). The clustering was relatively concentrated (Q = 0.8099, S =
0.9262). The largest cluster mainly included #0 colorectal cancer, #1 gastric cancer, #2 gastrectomy, #3 prognosis, and #4 esoph-
agectomy. It was evident that #1 gastric cancer and #2 gastrectomy mainly occurred between 2015 and 2022, indicating that these 
clusters were the most focused directions for research on GI cancer and QoL in the near future. 

In addition, the top 10 representative references were listed by title, lead author, journal, and year of publication to reveal the 
knowledge structure of the research field (Table 3). Among them, 80 % were published in Q1, and the paper ranked first had the 
highest IF (IF = 286.130) and the highest citation count (n = 94). The 5th ranked [35] was closely related to other references 
(centrality = 0.24), revealing that compared to the general population, CRC survivors had lower physical QoL scores, slightly higher 
psychological QoL scores, and there was a significant negative association between QoL and the risk of death. The other 9 references 
included a status report on the global cancer burden using GLOBOCAN estimates (n = 2) [36,37], questionnaire devel-
opment/validation (n = 2) [38,39], review article (n = 2) [40,41], longitudinal study (n = 2) [42,43], and treatment guideline (n = 1) 
[44]. 

4. Discussion 

As far as we know, this is the first paper that used CiteSpace software to conduct bibliometric analysis on GI cancer and QoL to 
reveal its research status, hotspots, and research trends. In addition to being richer in color and style than the graph exported by 
VOSviewer, CiteSpace also has strong operability, including extracting information to generate clustering labels based on log- 
likelihood rate (LLR), latent semantic indexing (LSI), and mutual information (MI) algorithms, merging nodes, and adjusting the 
size of fonts and nodes [32,33]. This study found that the field of GI cancer and QoL is a constantly updated and iterative topic, and a 
multi-disciplinary research field highly concerned by the community. The number of publications was gradually increasing, while the 
cooperation was scattered. In addition, the research hotspots in this field can be summarized into the effect of physical activity (PA) on 
QoL, the status and influencing factors of psychological distress and its relationship with QoL, and the development and validation of 
measurement tools. Multi-center, open-label/double-blind trials on the exploration of better treatment programs among GI cancer 
survivors, and longitudinal studies on the complex interaction between psychological distress and QoL may be the emerging trends of 
research. 

Table 2 
Top 10 keywords in terms of counts and centrality.  

No. Keywords Counts Keywords Centrality 

1 Quality of life 658 Colorectal cancer 0.11 
2 Colorectal cancer 288 Carcinoma 0.09 
3 European organization 149 Functional assessment 0.08 
4 Validation 147 Survival 0.07 
5 Outcm 137 Chemotherapy 0.07 
6 Surgery 132 Health-related quality of life 0.07 
7 Survival 130 Rectal cancer 0.07 
8 Chemotherapy 130 Colon cancer 0.07 
9 Health-related quality of life 130 European organization 0.06 
10 Survivors 124 validation 0.06  

X. Wang et al.                                                                                                                                                                                                          



Heliyon 10 (2024) e23377

7

Fig. 5. Top 30 keywords with the strongest citation bursts from 2003 to 2023. Note: “Strength” represents the citation bursts intensity of the 
keyword, the higher the value, the higher the frequency of the keyword appearing during this period. The blue short line represents the citation time 
of the keyword, marking it in red indicates that the keyword is in the active period of strongest citation bursts. 

X. Wang et al.                                                                                                                                                                                                          



Heliyon 10 (2024) e23377

8

4.1. General information 

In the past 20 years, a total of 1224 publications on GI cancer and QoL were published by 658 authors from 440 institutions in 65 
countries, co-citing 934 references from 681 journals. Most of the top 10 prolific journals are from the United States (n = 4) and 
England (n = 4), and 60 % of the top 10 institutions and authors were from the Netherlands (n = 4) and Sweden (n = 2). The 
cooperative relationships between counties/regions, institutions, and authors were relatively scattered. Based on this, it can be found 
that developed countries are still in a leading position in this field, and developing countries should strengthen cooperation with them. 
More cooperation is also needed between countries, authors, and institutions. 

4.2. Research hotspots 

Survivors of liver cancer, CRC, esophageal cancer, and pancreatic cancer after surgery or during chemotherapy were the main 
research subjects in the field of GI cancer and QoL. Taking the clusters of keywords co-occurrence, as well as the frequency and 
centrality of keywords into account, the research hotspots in this field were summarized as follows. Firstly, physical activity was a hot 
topic when exploring the effect of behavior changes on QoL for GI cancer survivors [23,45,46]. Moderate to intense PA has been 
demonstrated to be beneficial in improving the QoL of GI cancer survivors [47,48], but the health benefits of light PA were still 
uncertain. Studies have found that light PA has a beneficial effect on the QoL of CRC survivors, especially women with multiple 
comorbidities [49], and that greater amounts of low PA may significantly increase both physical and mental health scores [50]. While 
others have shown no correlation between light PA and any dimensions of QoL [47,51]. Among the four studies, only one study [47] 
was conducted among breast cancer and CRC survivors aged over 18, and the rest [49–51] were conducted among long-term elderly 
CRC survivors. The identification criteria for light PA and differences in medical technology levels between countries and different 
periods may be the reasons for the discrepancy. It is necessary to establish an international standard for the intensity of PA among 
cancer survivors, in order to achieve comparability between experiments and lay the foundation for future multi-center, large-scale 
study. What’s more, exercise interventions on the QoL for GI cancer survivors have also attracted researchers’ interest. Aerobic ex-
ercise, resistance exercise, and strengthening exercise, each or the combination of which were common exercise interventions, have 
been proven to improve fatigue, functional status, and QoL [52,53]. The underlying pathways may include enhancing QoL via 
modulating circadian rhythms [54] and improving sleep quality [55] and self-efficacy [56] in GI cancer survivors. 

Distress, especially psychological distress, was another popular research topic. On the one hand, psychological distress was 
regarded as an outcome indicator like QoL. A study demonstrated that 36 % of I ~ III CRC survivors experienced moderate to high 
levels of psychological distress, and after a 2-year follow-up, 13 % of survivors still reported low QoL or high levels of psychological 
distress [57]. Besides, women, survivors with lower education levels, and symptoms of fatigue, sleep disorders, and pain were more 
likely to suffer from high levels of psychological distress [57,58], thus it is necessary to strengthen the health education [59] and 
lifestyle interventions [46,60] for them. On the other hand, the association between psychological distress and QoL was also a hot 
research direction. Although a bunch of cross-sectional studies provided clues to the negative correlation between psychological 
distress and QoL [61–63], only a few longitudinal studies have provided evidence for the effect of psychological distress on QoL [64, 
65]. In the future, more high-quality, multicenter longitudinal studies are needed to explore the trajectory of psychological distress and 
QoL among GI cancer survivors during their survival period, as well as the effectiveness of psychological intervention at special time 

Table 3 
The top 10 cited references on GI cancer and QoL.  

No. Count Centrality Title Author Journal Published 
year 

1 94 0.05 Global cancer statistics 2018: GLOBOCAN estimates of incidence and 
mortality worldwide for 36 cancers in 185 countries. 

Bray F et al. CA Cancer J 
Clin 

2018 

2 27 0.14 Cancer incidence and mortality worldwide: sources, methods and 
major patterns in GLOBOCAN 2012. 

Ferlay J et al. Int J Cancer 2015 

3 21 0.12 Development of an EORTC disease-specific quality of life 
questionnaire for use in patients with liver metastases from colorectal 
cancer. 

Kavadas V et al. Eur J Cancer 2003 

4 18 <0.01 Japanese gastric cancer treatment guidelines 2018 (5th edition) Japanese Gastric 
Cancer Association 

Gastric 
Cancer 

2021 

5 16 0.24 Quality of life and mortality of long-term colorectal cancer survivors 
in the seattle colorectal cancer family registry 

Scott V Adams et al. PLoS One 2016 

6 16 0.04 Candidate predictors of health-related quality of life of colorectal 
cancer survivors: a systematic review 

Martijn J L Bours et al. Oncologist 2016 

7 16 0.07 Quality of life among long-term (≥5 years) colorectal cancer 
survivors–systematic review. 

Jansen L et al. Eur J Cancer 2010 

8 16 0.02 Prospective evaluation of quality of life in patients with localized 
esophageal cancer treated by multimodality therapy or surgery alone. 

Reynolds JV et al. Br J Surg 2006 

9 15 0.05 Health-related quality of life during neoadjuvant treatment and 
surgery for localized esophageal carcinoma. 

Blazeby JM et al. Cancer 2005 

10 15 0.04 Replication and validation of higher order models demonstrated that a 
summary score for the EORTC QLQ-C30 is robust. 

Johannes M Giesinger 
et al. 

J Clin 
Epidemiol 

2016  
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points (e.g., newly diagnosed, before and after surgery/chemoradiotherapy), so as to determine the optimal intervention timing and 
programs. 

Testing the validity and reliability of scales is the third research hotspot. It was mainly divided into two aspects: the translation and 
validation of questionnaires developed by the European Organization for Cancer Research and Treatment (e.g., QLQ-PAN26, QLQ- 
C30, QLQ-CR29, and QLQ-OG 25) [8,10], and the development and validation of more targeted modules or scales [66,67]. With the 
continuous progress of medical technology and the deepening of research on survivors’ symptom burden, some unique symptoms may 
not be properly evaluated using existing universal or specific scales. Future research should choose the most suitable measurement tool 
based on the characteristics of the research subject, and develop more detailed tools. 

4.3. Research frontiers 

Analysis of burst keywords and keywords timeline map of reference co-citation revealed the development process and frontiers in 
the field of GI cancer and QoL. Before 2010, the study of GI cancer and QoL was at the beginning stage, focusing on exploring the effects 
of treatment methods (e.g., surgical treatment, chemotherapy protocol, and radiotherapy regimen) on QoL and the status of survivors’ 
QoL. Since 2010, researchers placed greater emphasis on the influencing factors and interventions for the QoL of GI cancer survivors, 
especially in terms of psychology and lifestyle [17,68]. More importantly, the burst time of keywords including “open-label”, 
“distress”, and “double-blind” continued until 2023, and may be ongoing in the future. “Open-label” and “double-blind” are two 
different research designs in clinical trials, in the past five years, the former has mainly focused on verifying the feasibility of treatment, 
including the effectiveness of chemotherapy regimens [69] and other treatment interventions [70,71], as well as the efficacy of 
surgical programs [72], while the latter has mostly been used for more subjective outcome indicators (e.g., pain and fatigue) [73,74] 
and clinical trials related to the efficacy and safety of new drugs [75,76]. It indicated that exploring better treatment intervention 
programs and developing more targeted new drugs or more effective drug combinations were considered to be emerging trends in this 
field. In addition, there is a complex interaction between psychological distress and QoL, and the direction of their causal relationship 
is still unclear. Psychological distress is an important predictor of QoL [64], which in turn significantly affects the psychological 
management of survivors [61]. In the future, well-designed multi-center longitudinal studies are needed to explore the dose-response 
relationship between psychological distress and the QoL of GI cancer survivors at different time points, as well as the levels and 
differences of different types of cancer. 

4.4. Strengths and limitations 

To our knowledge, this is the first bibliometric analysis to evaluate the characteristics and trends of literature related to GI cancer 
and QoL based on WoSCC. This study mapped the current status in terms of journals, country, authors, institution, keywords, and 
references, providing a one-stop overview for scholars in this field. The time span of the data is wide, covering 20 years of research in 
this field, which increases the comprehensiveness of this study. However, the limitations of this study should also be considered. 
Firstly, only English publications from the WoSCC database were extracted for bibliometric analysis, which may lead to research bias 
and incomplete data in the published literature. While considering the different properties of different databases, converting data 
formats to merge papers from multiple databases may affect the accuracy of the results, and the WoSCC database contains the world’s 
most prestigious and influential academic journals, making it the most representative database. Secondly, only publications from April 
1, 2003 to March 31, 2023 were retrieved, and recent publications may be underestimated. However, it is almost impossible to include 
all relevant literature in the analysis, and we believe that existing findings can effectively represent the global status of this field. 

5. Conclusion 

To sum up, the present study conducted a qualitative and quantitative bibliometric analysis of publications related to GI cancer and 
QoL published from 2003 to 2023, and summarized research hotspots including the benefits of PA on QoL, the status, changing 
trajectory, and interventions of psychological distress, the relationship between psychological distress and QoL, and the development 
and validation of QoL measurement tools. In addition, prospective open-label trials or randomized double-blind trials targeting the 
exploration of better treatment interventions and more targeted new drugs or more effective drug combinations, as well as the complex 
interaction between psychological distress and QoL in different types of cancer may be the research trends in this field. It is recom-
mended that strengthening cooperation between authors, institutions, and countries to further prosper this field. 
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