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Background. Researchers are highly interested in the study of nonspecific low back pain (NSLBP). However, few have attempted to
collect global data, analyze the emerging trends, and conduct reviews from the perspectives of visualization and bibliometrics.
Purpose. We aimed to evaluate research situation and capture subsequent developmental dynamics regarding NSLBP via
CiteSpace.Methods. Publications on NSLBP in recent 19 years were retrieved from theWeb of Science Core Collection (WoSCC).
We used CiteSpace to analyze publication outputs, document types, countries, institutions, journals, authors, references, and
keywords. Knowledge foundation, hot topics, and future direction were then stated. Results. A total of 1099 papers were collected,
and the trend of annual publications maintained growth with small fluctuations. Australia (188) and the University of Sydney (76)
were the most prolific country and institution, respectively. 1e Netherlands (0.84) and the University of Sydney (0.47) had the
maximum centrality, thus indicating that they have importance in this field. 1e journal Spine (publication: 87, cocitation counts:
942) ranked first in terms of the volume of publications and cocitation counts. Maher CG (52) who published the most papers and
Waddell G (286) who was citedmost frequently were the leading authors, thusmaking strong academic influences. “Motor control
exercise” was the largest cluster, which contained most related research articles. 14 references with the strongest citation counts
were cited until 2018, thus implying the future development trend. Current hotspots were treatment, meta-analysis, method, and
risk factors. Spine, efficacy, adult, and meta-analysis can be regarded as research frontiers. Conclusion. 1is study offers insights
into the trend of NSLBP to determine major research countries and institutions, core journals, pivotal authors, overall de-
velopment tendency, hot topics, and research frontiers. Moreover, it will help researchers extract hidden valuable information for
further study.

1. Introduction

Nonspecific low back pain (NSLBP), without a recognizable
pathogeny, has been reported as the major kind of low back
pain (LBP) with a high proportion of 90–95% [1, 2]. On a
global scale, LBP was the top cause of disability, ahead of
other 290 diseases [3–5]. 1e public health care issues in-
curred as a result of NSLBP are enormous and costly in most
countries [6, 7]. 1is pain contributes to high pain intensity,
depression, functional impairment, and reduced quality of
life [8]. Work absence alone caused by NSLBP costs millions
of dollars worldwide [9]. As reported, the total costs of LBP
are approximately US $100 billion in the USA [10] and AUD
$9.17 billion in Australia [11].

In view of the high incidence of NSLBP, a growing
number of researchers have studied NSLBP, and relevant
articles have been published in academic journals. Never-
theless, few studies on NSLBP have collected global data and
conducted a large-scale retrospective analysis through bib-
liometrics [12–14].

Bibliometrics is a quantitative analysis of published
academic literature on a particular topic [15]. Based on
citation counts that indicate the impact of a paper on the
scientific community, it can conduct an in-depth evaluation
of the literature and its references [16, 17]. 1is analysis is
effective and convenient for assessing the productivity of
authors, countries, and institutions; identifying geographic
distributions and cooperative relations; and uncovering the
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knowledge structure and development trends [18, 19].
Moreover, the visualization also can excavate valuable in-
formation by data-mining technology and display it intui-
tively [20]. Bibliometric analysis has been widely conducted
in various areas, such as neurogenic bladder [21], long
noncoding RNA [22], cancer [23], and pain [14, 24–26].
Liang et al. performed a bibliometric analysis to evaluate the
emerging trends and hotspots on the area of acupuncture for
LBP from 1997 to 2016 [24]. Balague et al. completed sys-
tematic analysis and evaluation of NSLBP [6]. On this basis,
vital characteristics of this field can be explored via bib-
liometrics and visualization.

To address the deficiency in quantitative analysis in the
study of NSLBP, the aim is to systematically explore the
trends of scientific research in this field from 2000 to 2018.
Web of Science (WoS) was chosen as the database formining
corresponding literature, and CiteSpace V was applied for
visualizing cocitation networks and deep analyzing [27].
Combining citations and inherent relation among litera-
tures, we could obtain some specific influential documents,
evaluate current research situation, capture subsequent
developmental dynamics regarding NSLBP, and provide
researchers with valuable information to facilitate
cooperation.

2. Methods

2.1. Source and Search Strategy. WoS contained abundant
information, such as abstracts, references, citation data, and
so on, so we chose the Science Citation Index Expanded
(SCI-EXPANDED), Social Sciences Citation Index (SSCI),
Arts & Humanities Citation Index (A&SCI), and Emerging
Sources Citation Index (ESCI) of the Web of Science Core
Collect (WoSCC). We used the key words “nonspecific low
back pain” and its different expressions as the theme to
retrieve relevant literature. Basic information for each article
was gathered into text documents, such as countries, in-
stitutions, journal sources, authors, and references. 1e
retrieval strategy was as follows: TS=(“non specific low back
pain” OR “nonspecific low back pain” OR “non-specific low
back pain” OR “nslbp”). No restrictions were imposed on
language or document type.

2.2. Inclusion Criteria. 1e literature meets the following
criteria: (1) literature published between 2000 and 2018; (2)
literature indexed in SCI-E, SSCI, A&SCI, and ESCI of
WoSCC; and (3) literature on NSLBP. We performed the
data acquisition on December 8, 2018, and collected 1099
papers.

2.3. Analysis Tool. CiteSpace V, broadly recognized as a
superior scientometric analysis tool, was applied to conduct
statistically analyses on the literatures. 1e analyses drew a
series of progressive visualization knowledge domains to
detect emerging trends, hidden implications, and landmark
literature. On the basis of cocitation maps, we performed
cluster analysis and citation burst. In the maps, a large node
indicated high occurrence or citation frequency of the

object. Different colors represented different years. A node
with a red circle in the center, called a burst node, meant that
the counts of co-occurrence or citation increased sharply in a
certain period. A node with a purple circle in the outline
referred to turning points with high centrality and occupied
key positions in the knowledge network [27, 28].

3. Results and Discussion

3.1. Analysis of Publication Outputs. 1e distribution in the
last 19 years of annual publications showed a continuous and
unstable rising trend in general. As shown in Figure 1, 2000
to 2004 could be seen as the first phase, and its development
trend was steady and barely growing, with the average
annual publication being 14.6. 2005 to 2014 could be seen as
the second phase, which grew slowly and showed fluctua-
tions, with an average annual publication of 56.2. 2015 to
2018 could be seen as the third phase, which showed a
nonobvious changing range, with an average annual pub-
lication of 116. 1e annual output of the third stage was 7.9
times as productive as the first stage. In accordance with the
analysis of the line chart, the overall growth trend during the
study period predicted a continual increase in the next few
years. Additionally, this result indicated that the research
intensity is increasing, and researchers developed consid-
erable interest in NSLBP.1e publications between 2004 and
2005 and between 2014 and 2015 increased sharply. Some
articles published before 2004 and 2014 attracted wide re-
search attention and were cited frequently as the basis,
thereby producing significant influence in the field.

3.2. Analysis of Document Type. Seven document types
existed in total (Table 1). Almost all the papers were written
in the form of article, which was the most prevalent doc-
ument type, accounting for 76.62%. 1e next was review
(13.92%) and editorial material (3.93%). “Non-specific low
back pain” was the article that had the most citation fre-
quency.1e article mentioned that the all-life morbidity rate
of LBP was up to 84% and approximately 1 in 10 people had
disability due to LBP [6]. “Diagnosis and treatment of low
back pain: A joint clinical practice guideline from the
American College of Physicians and the American Pain
Society” was the most cited review, which recommended
that clinicians needed to advise patients with LBP to keep
moving and look after themselves in proactive and appro-
priate measures [29].

3.3. Analysis of Country. Table 2 shows the top 10 countries
researching the trends of NSLBP; Australia was the most
productive country, accounting for 17.11%, followed by the
Netherlands (16.02%) and the USA (14.74%). 1e top four
countries’ contributions were all above 10%, which indicated
that they contributed major shares in research achievements.

1e network map of country cooperation was generated
by CiteSpace V with 43 nodes and 50 links (Figure 2(a)). 1e
Netherlands had the maximum centrality (0.84); it was
followed by Australia (0.66) and Switzerland (0.66).
According to the definition of centrality, these countries
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showed comparably close collaborations with others and
strong academic influence. 1e comprehensive analysis of
publication and centrality indicated that Australia and the
Netherlands were in the dominant positions. 1e Nether-
lands, Australia, Austria, Bangladesh, Germany, and Swit-
zerland formed Netherland-centered and strong
partnerships. Some prolific countries, such as Brazil, Can-
ada, and Belgium, showed no coincidental centrality that the
value is 0. Furthermore, they have not performed extensive
academic exchanges and cooperation with international
counterparts; thus, they occupied a marginal status.

3.4. Analysis of Institution. From Table 2, the University of
Sydney was the leading institution researching the trends of
NSLBP, accounting for 6.92%, followed by Vrije Universiteit
Amsterdam (6.46%) and then Maastricht University
(3.09%). 1e top two institutions’ proportions were both
above 5%, thus indicating that they accomplished relatively
substantial research achievements and certain research
strengths.

1e network map of institution cooperation was gen-
erated by CiteSpace V with 216 nodes and 296 links
(Figure 2(b)). 1e University of Sydney showed maximum
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Figure 1: Annual output of NSLBP from 2000 to 2018.

Table 1: Types of literature on NSLBP.

Ranking Document type Count Percentage (%)
1 Article 842 76.62
2 Review 153 13.92
3 Editorial material 43 3.93
4 Meeting abstract 31 2.82
5 Letter 22 2.00
6 Proceedings paper 11 1.00
7 Correction 6 0.73

Table 2: Top 10 countries and institutions in the study of NSLBP from 2000 to 2018.

Ranking Country Publications Percentage
(%) Centrality Institution Publications Percentage

(%) Centrality

1 Australia 188 17.11 0.66 University of Sydney 76 6.92 0.47

2 Netherlands 176 16.02 0.84 Vrije Universiteit
Amsterdam 71 6.46 0.20

3 USA 162 14.74 0.33 Maastricht University 34 3.09 0.14

4 England 141 12.83 0.49 Universidade Cidade de Sao
Paulo 32 2.91 0.14

5 Brazil 91 8.28 0.00 George Institute for Global
Health 31 2.82 0.09

6 Germany 84 7.64 0.50 Monash University 25 2.28 0.22
7 Canada 81 7.37 0.00 Keele University 20 1.82 0.11
8 Switzerland 66 6.01 0.66 University of Groningen 20 1.82 0.02
9 Spain 65 5.91 0.02 Erasmus University 19 1.73 0.03
10 Belgium 50 4.55 0.00 University of Alberta 18 1.64 0.13
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(a) (b)

Figure 2: 1e analysis of countries and institutions. (a) Network map of country cooperation in NSLBP research from 2000 to 2018. (b)
Network map of institution cooperation in NSLBP research from 2000 to 2018.

Table 3: Top 10 journals and cocited journals in the study of NSLBP from 2000 to 2018.

Ranking Journal Publication Percentage
(%)

IF
(2018) Cited journal Cocitation

counts
1 Spine 87 7.92 2.792 Spine 942
2 European Spine Journal 68 6.19 2.634 Pain 644
3 BMC Musculoskeletal Disorders 64 5.82 1.998 European Spine Journal 618

4 Journal of Back and Musculoskeletal
Rehabilitation 29 2.64 0.982 Physical +erapy 472

5 Manual +erapy 27 2.46 2.330 Lancet 391
6 Physical +erapy 27 2.46 2.587 British Medical Journal 363

7 Journal of Manipulative and
Physiological +erapeutics 24 2.18 1.426 Clinical Journal of Pain 349

8 Cochrane Database of Systematic
Reviews 20 1.82 6.754 Archives of Physical Medicine and

Rehabilitation 341

9 Archives of Physical Medicine and
Rehabilitation 17 1.55 3.077 BMC Musculoskeletal Disorders 341

10 Journal of Rehabilitation Medicine 17 1.55 1.802 Manual +erapy 316

Figure 3: Network map of cocited journals in NSLBP research from 2000 to 2018.
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Table 4: Top 10 authors and cocited authors in the study of NSLBP from 2000 to 2018.

Ranking Author Publications Percentage (%) Centrality Cited author Cocitation counts
1 Maher CG 52 4.73 0.08 Waddell G 286
2 Van Tulder MW 38 3.46 0.08 Deyo RA 249
3 Costa LOP 37 3.37 0.04 Van Tulder M 226
4 Koes BW 37 3.37 0.10 Koes BW 194
5 Latimer J 21 1.91 0.00 Roland M 179
6 Kool J 19 1.73 0.00 Airaksinen O 164
7 Kovacs FM 14 1.27 0.03 Chou R 143
8 Underwood M 14 1.27 0.01 Fritz JM 143
9 Bachmann S 13 1.18 0.00 Hayden JA 131
10 Cabral CMN 13 1.18 0.00 Ostelo R 122

(a) (b) (c)

Figure 4:1e analysis of authors. (a) Network map of author cooperation in NSLBP research from 2000 to 2018. (b) Network map of author
cooperation after spotlight in NSLBP research from 2000 to 2018. (c) Network map of cocited authors in NSLBP research from 2000 to 2018.

(a) (b)

Figure 5: 1e analysis of references. (a) Network map of cocited references in NSLBP research from 2000 to 2018. (b) Cluster view for
cocited references in NSLBP research from 2000 to 2018.
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centrality (0.47).1e next was Monash University (0.22) and
George Institute for International Health (0.21). 1ese in-
stitutions showed a comparably broad range of cooperation
with others and a strong academic influence. In terms of
publication and centrality, the University of Sydney and
Vrije Universiteit Amsterdam were the core strengths and
conducted major cooperative position. 1e strongest part-
nerships were identified among the University of Sydney,
Maastricht University, George Institute for International
Health, George Institute for Global Health, and Oslo Uni-
versity Hospital.

3.5. Analysis of Journals. Table 3 lists a range of journals that
published the most articles on NSLBP from 2000 to 2018.
Spine accounts for the most outputs (7.92%), followed by
European Spine Journal (6.19%) and BMC Musculoskeletal
Disorders (5.82%). In contrast to other journals, the top three
journals’ proportions were all above 5%, thus signifying that
they were authoritative and had a special position. Only one
journal’s impact factors exceeded 5, whereas the remaining
average impact factor was 2.181. Writing in a high-impact-
factor journal could be considered challenging. “Exercise
therapy for low back pain—A systematic review within the
framework of the Cochrane Collaboration back review
group” published in Spine was cited over 300 times until
2018. 1is review indicated that exercise therapy might be
beneficial to relieve chronic LBP and help patients return to
home and society; however, it did not play a notable role in
acute LBP by testing the effectiveness of multifarious ex-
ercise treatments for participants who had NSLBP with and
without radiation into their legs [30]. “Exercise therapy for
treatment of non-specific low back pain” in Cochrane Da-
tabase of Systematic Reviews, which was cited the most, also
proved the same results that exercise therapy exhibited equal

effectiveness with no treatment or conservative treatment for
acute LBP, and it exerted slight effects for chronic LBP [31].

1e network map of cocitation journal was generated by
CiteSpace V with 187 nodes and 190 links (Figure 3). Spine
had the maximum cocitation counts (942). 1e next was
Pain (644) and European Spine Journal (618) (Table 3). 1e
high cocitation counts implied that these journals had su-
perior quality and academic influence relatively and were
recognized and undisputed as mainstream. 1e compre-
hensive analysis of the publication and cocitation counts
showed that Spine and European Spine Journal were the core
journals in the field.

3.6. Analysis of Author, Coauthor, and Cocited Author. In
Table 4, Maher CG ranks first in terms of publications and
accounts for 4.73%, followed by Van Tulder MW (3.46%)
and Coast LOP (3.37%). Macher CG and his team explored
in accordance with the comparison of the effects of various
exercises or physical therapies (such as motor control ex-
ercise, spinal manipulative therapy, general exercise, graded
activity, and McKenzie method) and placebo in different
types of LBP, the influence of depression, the primary care
management, and its prognosis.

1e network map of author cooperation was generated
by CiteSpace V with 341 nodes and 606 links (Figure 4(a)).
On the centrality side, Koes BW had maximum centrality
(0.10). 1e next was Lin CWC (0.09) and Maher CG (0.08).
Almost all the authors’ centralities were equal to 0, thus
reflecting that the collaboration among authors was weak
and needed improvement. Figure 4(b) shows that the lines
around nodes in red square were extensive and might mean
that these authors generated a small collaboration group.
Nevertheless, the area was unhighlighted after spotlight,
which demonstrated that our hypothesis that strong

Table 5: Top five cocited references in the study of NSLBP from 2000 to 2018.

Ranking Cited reference Cocitation
counts

Publication
year

1 Chapter 4—European guidelines for the management of chronic nonspecific low back pain 80 2006
2 Non-specific low back pain 71 2012

3 An updated overview of clinical guidelines for the management of non-specific low back pain
in primary care 57 2010

4 Diagnosis and treatment of low back pain: A joint clinical practice guideline from the
American college of physicians and the American pain society 55 2007

5 A systematic review of the global prevalence of low back pain 55 2012

Table 6: Top five cocited references in terms of centrality in the study of NSLBP from 2000 to 2018.

Ranking Cited reference Centrality Publication
year

1 Chapter 3—European guidelines for the management of acute nonspecific low back pain in
primary care 0.57 2006

2 Meta-analysis: exercise therapy for nonspecific low back pain 0.46 2005

3 Clinical importance of changes in chronic pain intensity measured on an 11-point numerical pain
rating scale 0.44 2001

4 Chapter 4—European guidelines for the management of chronic nonspecific low back pain 0.38 2006
5 Motor control exercise for chronic low back pain: a randomized placebo-controlled trial 0.36 2009

6 Pain Research and Management



Top 69 references with the strongest citation bursts
References Strength Begin End 2000–2018

2005 4.2306 2006 2009

1996 3.3434 2000 2001
1997 11.8728 2000 2005
1998 7.5128 2001 2005
1998 4.5472 2002 2004
2000 6.6628 2002 2006
1999 5.236 2002 2007
2001 13.6249 2003 2009
1999 3.2858 2004 2007
1999 3.2858 2004 2007
1998 6.136 2004 2005
2000 10.8936 2004 2008
2001 5.1269 2005 2008
1998 4.8044 2005 2006
1999 4.5574 2005 2007
2003 5.1269 2005 2008
2003 11.8919 2005 2008
2001 4.0962 2005 2008
2000 4.5974 2006 2008
2001 4.4234 2006 2007

2003 4.0201 2006 2008
2004 9.7287 2007 2012
2004 7.0305 2007 2012
2005 8.3386 2007 2011
2006 22.3785 2007 2014
2000 7.3182 2007 2008
2006 13.7358 2008 2014
2006 4.7955 2008 2014
2003 10.4013 2008 2011
2003 6.4056 2008 2011
2006 3.7732 2008 2012
2006 3.8391 2009 2011
2007 9.6066 2009 2012
2004 4.7753 2009 2010
2007 13.0525 2009 2015
2006 8.5208 2009 2010
2007 6.7006 2010 2015
2008 4.1598 2010 2011
2008 5.6497 2011 2015
2010 3.3509 2012 2015
2010 3.5247 2012 2014
2006 4.5377 2012 2014
2011 5.1804 2012 2013
2009 3.2172 2013 2016
2012 8.6612 2013 2016
2008 7.7072 2013 2015
2007 6.7917 2013 2015
2012 7.8111 2013 2018
2008 13.0918 2013 2016
2009 4.4304 2013 2018
2012 14.7036 2014 2018
2010 6.133 2014 2015
2012 9.0921 2014 2018
2011 4.786 2015 2016
2011 9.1161 2015 2018
2010 4.3674 2015 2018
2010 3.5688 2015 2018
2009 4.7860 2015 2016
2008 8.3036 2015 2016
2012 11.4246 2015 2018
2008 4.1367 2015 2016
2012 5.5576 2015 2018
2009 9.1464 2015 2016
2010 8.8047 2016 2018
2014 4.1633 2016 2018
2009 4.7284 2016 2018
2010 13.6668 2016 2018

Hicks GE, 2005, Arch Phys MED Rehab, V86, P1753

Faas A, 1996, Huisarts Wet, V39, P18
Vantulder MW, 1997, Spine, V22, P2128
Deyo RA, 1998, Spine, V23, P2003
Waddell G, 1998,Back Pain Revolution, V0, P0
Abenhaim L, 2000, Spine, V25, P0
Andersson GBJ, 1999, Lancet, V354, P581
Koes BW, 2001, Spine, V26, P2504
Balague F, 1999, Eur Spine J, V8, P429
Harreby M,1999, Eur Spine J, V8, P444
Cherkin DC, 1998, New Engl J MED, V339, P1021
Van Tulder M, 2000, Spine, V25, P2784
Bombardier C, 2001, J Rheumatol, V28, P431
Frost H, 1998, Pain, V75, P273
Mannion AF,1999, Spine, V24, P2435
Cherkin DC, 2003, Ann Intern MED, V138, P898
Van Tulder M, 2003, Spine, V28, P1290
Cherkin DC, 2001, Arch Intern MED, V161, P1081
Fairbank JCT, 2000, Spine, V25, P2940
Guzman J,2001, Brit MED J, V322, P1511

Assendel� WJJ, 2003, Ann Intern MED, V138, P871
Childs JD, 2004, Ann Intern MED, V141, P920
Waddell G, 2004, Back Pain Revolution, V0, P0
Hayden JA, 2005, Ann Intern MED, V142, P765
Airaksinen O, 2006, Eur Spine J, V15, P0
Maniadakis N, 2000, Pain, V84, P95
Van Tulder M, 2006, Eur Spine J, V15, P0
Koes BW, 2006, Brit Med J, V332, P1430
Pengel LHM, 2003, BMJ·Brit MED J, V327, P323
Hestbaek L, 2003, Eur Spine J, V12, P149
Van Der R, 2006, Spine, V31, P578
Ferreira PH, 2006, Aust J Physiother, V52, P79
Ferreira ML, 2007, Pain, V131, P31
Kent P, 2004, Spine, V29, P1022
Chou R, 2007, Ann Intern MED, V147, P478
Brennan GP, 2006, Spine, V31, P623
Krismer M, 2007, Best Pract RES CL RH, V21, P77
Kent PM, 2008, Manual �er, V13, P12
Hill JC, 2008, Arthrit Rheum-Arthr, V59, P632
Van Middelkoop M, 2010, Best Pract RES CL RH, V24,P193
Hayden JA, 2010, Best Pract RES CL RH, V24, P167
Burton AK, 2006,EUR Spine J, V15,P0
Van Middelkoop M, 2011, Eur Spine J, V20, P19
Macedolg, 2009, Phys �er, V89, P9
Delitto A, 2012, J Orthop Sport Phys, V42, P0
Costa LOP, 2008, Spine, V33, P2459
Costa LOP, 2007, Spine, V32, P1902
Costa LDM, 2012, Can MED Assoc J, V184, P0
Dagenais S, 2008, Spine J, V8, P8
Costa LDM, 2009, Brit MED J, V339, P0
Balague F, 2012, Lancet, V379, P482
Lamb SE, 2010, Lancet, V375, P916
Vos T, 2012, Lancet, V380, P2163
Higgins J, 2011, Cochrane HDB Systema,V0, P0
Hill JC, 2011, Lancet, V378, P1560
Dagenais S, 2010, Spine J, V10, P514
Lamb SE, 2010, Health Technol Asses, V14, P1
Savigny P, 2009, BMJ-Brit MED J, V338, P0
Ostelo R, 2008, Spine, V33, P90
Hoy D, 2012, Arthritis Rheum-US, V64, P2028
Brumagne S, 2008, Eur Spine J, V17, P1177
Delitto A, 2012, J Orthop Sports Phys �er, V42, P0
Furlan AD, 2009, Spine, V34, P1929
Hoy D, 2010, Best Pract RES CL RH, V24, P769 
Williams CM, 2014, Lancet, V384, P1586
Costa LOP, 2009, Phys �er, V89, P1275
Koes BW, 2010, Eur Spine J, V19, P2075
Chou R, 2009, Lancet, V373, P463 2009 4.1725 2016 2018

1997 3.3592 2000 2005Kendall Nas, 1997, Guide Assessing PSYC, V0, P0

Year

Figure 6: Top 69 references with the strongest citation bursts.
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exchanges and frequent communications occurred among
these authors was wrong.

1e network map of cocitation author was generated by
CiteSpace V with 250 nodes and 425 links (Figure 4(c)). We
also identified the top 10 cited authors according to coci-
tation counts. Waddell G ranked first (286), followed by
Deyo RA (249) and Van Tulder M (226). 1e high cocitation
counts hinted that these authors played a significant role and
had a great influence. 1eir work also accelerated the de-
velopment of relevant subjects. In terms of the publication
and cocitation counts, Koes BW predominated in the re-
search of NSLBP. However, only one prolific author
belonged to the top 10 cocited authors, which denoted that
their articles did not raise widespread concern. Koes BW and

his team studied the efficacy of some interventions (such as
exercise therapy, acupuncture, pharmacological treatment,
and other complementary and alternative medicine), the
management of primary care, risk factors, and prognosis and
course in various of aspects. In one highly cited paper, they
mentioned that the recommendations of diagnosis and
treatment for LBP were roughly similar [32].

3.7. Analysis of Cocited References. 1e network map of
cocitation reference was generated by CiteSpace V with 279
nodes and 401 links (Figure 5(a)), which clearly delineated
scientific relevance in considerable literature. “Chapter 4—
European guidelines for the management of chronic

Table 7: Fourteen references with the strongest citation bursts that continue until 2018.

Ranking References Publication
year

Beginning
year

Ending
year

1 1e prognosis of acute and persistent low-back pain: a meta-analysis 2012 2013 2018
2 Prognosis for patients with chronic low back pain: inception cohort study 2009 2013 2018
3 Non-specific low back 2012 2014 2018

4 Years lived with disability (YLDs) for 1160 sequelae of 289 diseases and injuries
1990–2010: a systematic analysis for the Global Burden of Disease Study 2010 2012 2014 2018

5 Comparison of stratified primary care management for low back pain with current
best practice (STarT Back): a randomised controlled trial 2011 2015 2018

6 Synthesis of recommendations for the assessment and management of low back pain
from recent clinical practice guidelines 2010 2015 2018

7 A multicentred randomised controlled trial of a primary care-based cognitive
behavioural programme for low back pain. 1e Back Skills Training (BeST) trial 2010 2015 2018

8 A systematic review of the global prevalence of low back pain 2012 2015 2018

9 Patellofemoral pain: proximal, distal, and local factors, 2nd International Research
Retreat. 2012 2015 2018

10 1e epidemiology of low back pain 2010 2016 2018

11 Efficacy of paracetamol for acute low-back pain: a double-blind, randomized
controlled trial 2014 2016 2018

12 Motor control exercise for chronic low back pain: a randomized placebo-controlled
trial 2009 2016 2018

13 An updated overview of clinical guidelines for the management of non-specific low
back pain in primary care 2010 2016 2018

14 Imaging strategies for low-back pain: systematic review and meta-analysis 2009 2016 2018

Figure 7: Network map of keyword co-occurrence in NSLBP research from 2000 to 2018.
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nonspecific low back pain” had the maximum cocitation
counts (80). Contrary to acute LBP, chronic LBP had fewer
guidelines and rather limited therapeutic effect. Encouraging
patients with chronic NSLBP by cognitive behavioral in-
terventions is the most promising method [33]. As shown in
Table 5, “Non-specific low back pain” was the article which
was published recently and cited frequently relatively,
mentioning that most of treatments had low effect sizes and
patients’ preferences or views should also serve as a basis for
management [6].

1e 10 cocited references listed in the Tables 5 and 6 were
fundamental articles, representing knowledge base. According
to the cocitation counts and centrality, “Chapter 4—European
guidelines for the management of chronic nonspecific low back
pain” was the key reference. 1e article was cited more than
1000 times by the end of 2018,mirroringmost peoplewere beset
by chronic LBP in contrast to other types. 1is article studied
different diagnoses and treatments to judgewhichwas necessary
and beneficial [33]. 1ese top articles revealed that NSLBP
arouse researchers’ attention, and several people were struggling
to search for effective therapeutic methods. As for the man-
agement, primary care and exercise training were also followed
with interest.

In Figure 5(b), these articles were divided into diverse
clusters labeled with title terms extracted from references.
1e modularity Q score was 0.8613 higher than 0.5, which
meant that the definition of every subdomain and the fea-
tures of knowledge clusters were distinct. 1e mean sil-
houette was 0.4993 lower than 0.5 due to the existence of
small clusters that reduced the reliability of the value. A high
homogeneity to individual clusters remained, which indi-
cated high concentration on various research aspects.
“Motor control exercise” was the largest cluster #0; the next
was cluster #1 (region-specific spinal manipulative therapy)
and cluster #2 (3-year review). Cluster #1 contained most
burst references, which implied that “region-specific spinal

manipulative therapy” received considerable attention and
emphasized research focus in recent years. Two burst cited
articles belonged to cluster #3 (exercise therapy), in which its
nodes had the largest red circles, and were cited frequently in
a long time; hence, exercise therapy was commonly used as
remedy over a considerable period of time, probably, be-
cause it can improve muscle strength and stability and
decrease pain-causing irritants [34].

1e 14 references were selected in terms of its strongest
citation bursts, which continued until 2018 (Figure 6,
Table 7), and the citation index also would keep growing
rapidly in the upcoming years. In this way, these articles
partly indicated current research hotspots. With them as a
basis, researchers could go a step further and predict de-
velopment direction. 1e topic analysis suggested that
meta-analysis, systematic review, and randomized con-
trolled trial were widely applied in research. Scholars
showed solicitude for the course of disability and pain in
the prognostic process, the efficacy of primary care, motor
exercise, cognitive behavioral therapy, and other thera-
peutic measures for LBP. 1ey also mentioned that phy-
sicians should not rely on clinical imaging to diagnose [35].

3.8. Analysis of Keyword Co-Occurrence and Burst Keywords.
1e network map of keyword co-occurrence was generated
by CiteSpace V with 149 nodes and 204 links (Figure 7).
Table 8 presents 40 keywords with the most cocitation
counts and centrality. Follow-up, low back pain, randomized
controlled trial, risk factor, reliability, management, meta-
analysis, exercise, questionnaire, prevalence, and rehabili-
tation could be regarded as popular hot keywords.1erefore,
current hot topics were described.

(i) Treatment: as a rehabilitation method, exercise
therapy is the most effective and broadly concerned.
For chronic NSLBP, this therapy can availably

Table 8: Top 20 keywords in terms of frequency and centrality in the study of NSLBP from 2000 to 2018.

Ranking Keyword Frequency Keyword Centrality
1 Low back pain 482 Follow up 0.99
2 Disability 214 Low back pain 0.95
3 Randomized controlled trial 180 Randomized controlled trial 0.75
4 Management 177 Risk factor 0.58
5 Primary care 171 Prognosis 0.52
6 Questionnaire 107 Reliability 0.36
7 reliability 107 management 0.35
8 Clinical trial 100 Intervention 0.32
9 Exercise 99 Adolescent 0.32
10 Rehabilitation 92 Strength 0.32
11 1erapy 70 Epidemiology 0.28
12 Risk factor 68 Balance 0.27
13 Guideline 68 Metaanalysis 0.25
14 Prevalence 67 Exercise 0.23
15 Follow up 66 Nonsteroidal antiinflammator 0.22
16 Lumbar spine 65 Questionnaire 0.20
17 Physical therapy 55 Prevalence 0.18
18 Metaanalysis 54 Rehabilitation 0.16
19 Back pain 50 Coordination 0.15
20 Classification 46 Placebo controlled trial 0.14
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Top 46 keywords with the strongest citation bursts
Keywords Year Strength Begin End 2000–2018

Association 2000 3.2556 2012 2013
Roland morri 2000 4.9577 2013 2015
Cross cultural adaptation 2000 3.1499 2013 2015
Chronic pain 2000 4.4235 2013 2016
Nonspecific low back pain 2000 5.2072 2014 2015
European guideline 2000 4.1641 2014 2015
Non-specific low back pain 2000 7.1833 2015 2018
Physiotherapy 2000 4.5874 2015 2016
Validity 2000 6.7784 2015 2016
Spine 2000 4.5707 2016 2018
Efficacy 2000 3.9118 2016 2018
Adult 2000 4.8871 2016 2018
Metaanalysis 2000 4.9838 2016 2018

Quality of life 2000 6.2474 2011 2014
Functional status 2000 4.9550 2011 2012
Postural control 2000 4.8967 2011 2015
Chronic low back pain 2000 3.1724 2012 2015
Trial 2000 3.5618 2012 2013
Physical activity 2000 4.3032 2012 2014
Reliability 2000 3.2730 2012 2013
Movement 2000 3.3155 2012 2014
Prognosis 2000 4.5544 2012 2015

2000 9.2726 2000 2004
Randomized clinical trial 2000 4.0606 2000 2009

Cochrane collaboration 2000 3.3817 2000 2001

Health care 2000 3.7539 2002 2009
Systematic review 2000 6.4234 2003 2008

Clinical trial 2000 5.9369 2003 2007

1 year follow up 2000 3.8326 2004 2005

Adolescent 2000 3.0671 2004 2011

Manipulation 2000 3.0280 2005 2008
Placebo controlled trial 2000 5.5386 2005 2008

General practice 2000 4.6972 2006 2010

Exercise therapy 2000 3.0715 2006 2009

Acupuncture 2000 3.1573 2007 2008
Guideline 2000 3.0718 2007 2008
Schoolchildren 2000 3.2323 2007 2011
�erapy 2000 3.3109 2008 2009
Prognostic factor 2000 3.3279 2008 2010
Fear avoidance belief 2000 6.1676 2008 2012
Rehabilitation 2000 3.3034 2009 2012
Spinal manipulation 2000 4.8269 2009 2010

Sick leave 2000 3.6664 2009 2012

Program 2000 5.6371 2010 2013

Predictor 2000 3.5190 2010 2012
Musculoskeletal pain 2000 3.4451 2011 2014

Follow up

Figure 8: Top 46 keywords with the strongest citation bursts.
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relieve pain, decrease disabled degree, and improve
the body function. However, for acute NSLBP, it
does not have a remarkable effect in relation to no
exercise or other conservative treatment [30, 36, 37].
In addition, cognitive behavioral therapy is in-
creasingly popular. 1e management of primary
care also cannot be neglected.

(ii) Meta-analysis: meta-analysis is performed to
evaluate the effects of sundry interventions,
measure the improvement outcomes of pain and
function, and return to work after interfering. 1is
topic is restricted by low-quality literature, het-
erogeneous data, and inconsistent studies
[24, 36, 37].

(iii) Method: randomized controlled trials are often used
as research methods to provide evidences on
whether treatments have any value. Follow-up,
which needs to be taken advantage of, is a significant
period to extract data on research findings, in which
participants complete questionnaires in many sci-
entific studies [38–40].

(iv) Risk factors: some factors (for instance, age, pain
intensity, duration of disease, days of activity lim-
itation, and emotion) may affect the prognosis, lead
to severe disability or pain, and develop chronicity
[38, 41].

On the basis of the distribution of these keywords with
the strongest citation bursts, we could predict research
frontier. As shown in Figure 8, spine, efficacy, adult, and
meta-analysis would be potentially cited frequently over the
coming years, which signify the emerging trends. Below
were four forefronts in NSLBP:

(i) Spine: to diagnose the NSLBP or evaluate the effi-
cacy of treatments by various physical and imaging
examinations because it is significantly correlated
with types of structures in the spine [6].

(ii) Efficacy: to evaluate the effectiveness of various
treatments for NSLBP

(iii) Adult: to take adults with NSLBP as research objects
in general and the incidence increases with age [41].

(iv) Meta-analysis: to assess the curative effect of
treatments versus conventional therapy or no
therapy and analyze prognosis

4. Conclusion

We can capture valuable information from the bibliometric
analysis of the trend of NSLBP between 2000 and 2018. 1e
annual output of related publications continuously grew.
Research showed that LBP had a high incidence and a risk of
disability. A joint clinical practice guideline recommended
that patients needed to perform moderate exercises (mod-
erate-quality evidence). Australia and the Netherlands oc-
cupied the dominant positions with main research power,
forming cooperative relationship along with Austria, Ban-
gladesh, Germany, and Switzerland. Critical countries and

institutions jointly contributed to the development, as well
as their strong partnerships. A majority of journals’ average
IF was <3, which revealed that publishing relevant articles in
high-impact-factor journals was challenging, but they still
had high cocitation counts. A systematic review found that
exercise therapy could obtain a marked effect in treating
chronic LBP but not acute LBP. Numerous authors were
outstanding in the quantity of research papers rather than
quality, lacking communication and cooperation with
others. Active authors attempted to evaluate the effectiveness
of various exercises or physical therapies and placebos and
explore the management of primary care, risk factors, and its
prognosis. Randomized controlled trials and meta-analysis
were widely applied in research. An article emphasized that
cognitive behavioral intervention was the most promising
method in chronic NSLBP. As for NSLBP, chronic NSLBP,
in particular, bothered many people, and several researchers
focused on it. At present, motor control exercise is the most
popular method and has drawn the most attention. Relying
heavily on clinical imaging to diagnose was not advocated, as
mentioned in many studies. Treatment, meta-analysis,
method, and risk factors might be the hot topics; spine,
efficacy, adult, and meta-analysis might be the research
frontiers, indicating renewed trend and future direction.

1is study offers an insight into the trend of NSLBP; we
can realize major research countries and institutions, core
journals, pivotal authors, overall development trend, hot
topics, and research frontiers. 1is study guides further
studies to a large extent and may pioneer in this field.
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