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  Introduction 

 Assessing the type of clinical studies published in medical 

journals can be useful to both monitor current research trends 

and to assess the evidence basis for clinical practice. In the 

hierarchy of evidence-based medicine, the highest quality of 

evidence is provided by randomised controlled trials (RCT) 

                        ORIGINAL ARTICLE    

  Abstract 

  Introduction.  The evidence basis for spinal surgical practice 

is closely related to the quality of clinical studies published. 

In the hierarchy of study designs, the quality of evidence 

from a randomised controlled trial (RCT) and meta-analysis 

are considered better than other types of prospective and 

retrospective study designs. We assessed the level of evidence 

in studies published from 1983 to 2011 in 4 journals, publishing 

predominantly on spine related topics.  Methods.  Computerised 

search of the Medline database was undertaken to evaluate the 

articles published in 4  ‘ spinal ’  journals (Spine, European Spine 

Journal, Journal of Spinal Disorders and Techniques and Spinal 

Cord) from 1983 to 2011. The numbers of RCTs, meta-analyses 

and other clinical trials (non-RCT) over the time periods 

1983-7, 1988-92, 1993-7, 1998 – 2002, 2003-7 and 2008-11 

were compared.  Results.  From a total number of 21775 articles 

evaluated, there were 888 (4.1%) RCTs, 93 (0.4%) meta-analyses 

and 1355 (6.2%) other clinical trials. Overall, comparing the 

time periods 1983-7 with 2008-11, there were increases in the 

proportion of RCTs (1.6% to 5.1%), meta-analysis (0% to 0.6%) 

and other clinical trials (0.9% to 6.3%) and a decrease in the 

proportion of other articles published (97.6% to 88.1%). These 

changes appear to have plateaued after 2003-7.  Conclusions.  

Although RCTs, meta-analysis and other clinical trials form a 

small proportion of the studies published in leading  ‘ spinal ’  

journals, there have been an encouraging increase in their 

proportion over the years. This is comparable with other larger 

surgical specialities and provides a better evidence basis for 

clinical practice in spinal disorders.  

  Keywords:    levels   of evidence  ,   spine journals and change over time   

and meta-analysis of such studies. Here, the use of compa-

rable control groups and the process of randomisation can 

provide robust clinical evidence. 1 – 4  Other less well-designed 

prospective and retrospective comparative study types (e.g. 

cohort, case-control and cross-sectional) are more prone 

to biases and provide a lower quality of clinical evidence. 

Individual case reports and case series are a useful format 

for describing rare clinical fi ndings but provide low levels of 

evidence in clinical medicine. 1 – 4  

 Th ere has been limited research into the type of pub-

lications that appear in clinical journals, and the trends 

in levels of evidence over time. Previous studies in this 

area have highlighted a relatively low percentage of RCT 

in medical (General Medicine, Primary care, Paediatrics) 

and, to a greater extent, surgical specialties. 5 – 12  However, 

the proportion of RCT study designs has increased over the 

decades. 5 – 12  On the other hand, the proportion of diff erent 

study types in the  ‘ spinal literature ’  and changes over time 

are unclear. We assessed the levels of evidence of clinical 

studies appearing in peer-reviewed journals publishing pre-

dominantly on spine-related topics between 1983 and 2011.   

 Methods 

 An online electronic literature search was undertaken for 

4  ‘ spinal journals ’ , chosen on the basis of their relatively 

high impact factors (IF) among journals publishing almost 

exclusively on spine-related disorders and because of their 

inclusion in the Medline database. 13  Th ese included: Spine 

(IF-2.1), European Spine Journal (IF-2.4), Journal of Spine 

Disorders and Techniques (IF-1.5) and Spinal Cord (IF-1.8). 

 For each journal, all articles published between 1983 and 

2011 were studied utilising the National Library of Medicine, 

Medline database, on the Ovid platform. 14  Th e exceptions to 

these were Journal of Spine Disorders and Techniques which 

was fi rst published in 1988 and the European Spine Journal 

which commenced publication in 1992. Spinal Cord and 

Journal of Spine Disorders and Techniques were formerly 
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published as Paraplegia (prior to 1996) and Journal of Spine 

Disorders (prior to 2002), respectively. Th eir publication data 

are included but described by the contemporary title. 

 For each journal issue, all articles listed in the Ovid 

Medline database, with the exception of letters of correspon-

dence (Medical Subject Heading - MESH term,  ‘ letter ’ ) were 

included in the study. 12  Medline database-specifi c limits 

(under  ‘ Publication types ’ ) were set to identify: the total 

number of articles published; the number of RCTs (MESH 

term,  ‘ randomised controlled trial ’ ); meta-analysis (MESH 

term,  ‘ meta analysis ’ ) and  ‘ other clinical trials ’  (includes 

MESH terms,  ‘ clinical trials ’ ,  ‘ clinical trial phase I to IV ’ , 

 ‘ controlled clinical trial ’  and  ‘ multi-centre trial ’ ) in the years 

1983 to 2011. It should be noted that RCTs are also classifi ed 

as clinical trials and would appear within a search for MESH 

term  ‘ clinical trial phase I to IV ’ . Th is was accounted for. Th e 

remaining articles were grouped as  ‘ Other articles ’ . 12  Th ese 

search specifi cs were chosen in part to enable direct com-

parison with a similar study undertaken looking at quality of 

publications in other medical and surgical specialities over a 

similar time period.  12  

 To compensate for fl uctuations in the proportion of 

publication types when assessed on a yearly basis, averages 

were calculated over the following time periods; 1983-7, 

1988-92, 1993-7, 1998 – 2002, 2003-7 and 2008-11. 

 All data were analysed on the SPSS statistical package 

(Statistical Programs for the Social Sciences, Chicago, USA) 

and statistical analysis was carried out using the Chi-square 

test (with Yates ’ s correction).   

 Results 

 A total number of 21775 articles from the 4 journals, Spine 

(N    �    12996), European Spine Journal (N    �    3359), Journal of 

Spinal Disorders and Techniques (N    �    2122) and Spinal Cord 

(N    �    3298) were analysed (Table I). 

 Overall, there were 888 (4.1%) RCTs, 93 (0.4%) meta-

analysis and 1355 (6.2%) other clinical trials (Table I). Th ere 

were diff erences in the study types between the journals 

(Table I; p    �    0.0001;  X  2     �    412; Chi-square test). For the 

proportion of meta-analysis, the rank order of the journals 

was: European Spine Journal (0.6%); Spine (0.5%); Spinal 

Cord (0.3%) and Journal of Spine Disorders and Techniques 

(0.2%). For the proportion of RCTs, the rank order of the 

journals was: Spine (4.7%); European Spine Journal (4.0%), 

Journal of Spine Disorders and Techniques (2.8%); Spinal 

Cord (2.6%). For the proportion of other clinical trials, the 

rank order of the journals was: Spinal Cord (13.6%); Journal 

of Spine Disorders and Techniques (7.0%); European Spine 

Journal (5.1%) and Spine (4.5%, Table I). 

 When articles from all four journals were considered 

together, there were changes in the study types, between the 

time periods 1983-7 and 2008-11 (Fig. 1; p    �    0.0001;  X  2     �    307; 

Chi-square test). From the period 1983-7 to 2008-11 the 

proportions of RCTs (1.6% to 5.1%), meta-analysis (0% to 

0.6%) and other clinical trials (0.9% to 6.3%) increased, with 

a corresponding decrease in the proportions of other articles 

published (97.6% to 88.1%). Th ese trends were not linear.

 Th e proportion of RCTs appears to have plateaued since 

2003, whilst the proportion of other clinical trials peaked in 

2002 (Fig. 1) 

 Th ese trends were apparent in all 4 journals between 

1983-7 and 2008-11; Spine (p    �    0.0001;  c  2     �    213), Journal 

of Spine Disorders and Techniques (p    �    0.0001;  c  2     �    112), 

Spinal Cord (p    �    0.0001;  c  2     �    279) and the European Spine 

Journal (p    �    0.01;  c  2     �    29; Chi-square test; Fig. 2). When 

considering the proportion of other clinical trials published 

in Spinal Cord, there was a transient peak between the time 

periods 1993-7 which was out of keeping with the general 

trend (Fig. 2b).   

 Discussion 

 Evidence-based practice has become an important concept 

in medicine that is also dependant on the quality of evidence 

published in medical literature. 1 – 4  Furthermore, the type of 

study design itself has a great infl uence on the quality and 

robustness of clinical evidence. Th is equally applies to spi-

nal disorders, and we evaluated the temporal changes in the 

quality of studies published in prominent journals dedicated 

to spinal medicine. 

 From the outset, it is important to recognise the limita-

tions of the present study. Only four journals publishing pre-

dominantly clinical research were considered in this study. 

A detailed review of each article with respect to the study 

design, statistical methodology, sample numbers or impact 

in the clinical setting was beyond the scope of this study. We 

have also presumed on the accuracy of study categorisation 

in the Medline database. Th ere are other clinical and basic 

science journals publishing on spinal research that were 

not considered and studies in this fi eld may also appear in 

other general surgical and medical journals. However, the 

four journals included in the present study are prominent 

within spinal medicine, widely read and carry relatively high 

impact factors. 13  Accepting these limitations, the main fi nd-

ings of the present study were that between 1983 and 2011, 

RCTs (4.1%), meta-analysis (0.4%) and  ‘ other clinical trials ’  

(6.2%) contributed to only a minority of publications.  ‘ Other 

articles ’ , which included the case report format, formed 

the largest study type (89.3%). We noted an increase in the 

  Table I. Comparison of the clinical study types between the 4 Spinal journals from 1983 to 2011 (N    �    21775). 
Overall, there were signifi cant diff erences between the journals (p    �    0.0001; Chi-squared test).  

 Study types  Spine (%) 
 European spine 

journal (%) 
 J spine dis  &  

techniques (%)  Spinal cord (%)  Totals (%) 

 Meta-analysis 59 (0.5) 20 (0.6) 5 (0.2) 9 (0.3)  93 (0.4) 
 RCTs 610 (4.7) 133 (4.0) 59 (2.8) 86 (2.6)  888 (4.1) 
 Other clinical trials 589 (4.5) 171 (5.1) 148 (7.0) 447 (13.6)  1355 (6.2) 
 Other articles 11738 (90.3) 3035 (90.4) 1910 (90.0) 2756 (83.6)  19439 (89.3) 
 Totals  12996 (100)  3359 (100)  2122 (100)  3298 (100)  21775 (100) 
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  Fig. 1.      Th e change in proportion of study type between 1983 and 2011 in the 4  ‘ Spinal ’  journals. Th e data are expressed as a percentage of total articles 
studied in each journal within each time period. For the time periods 1983-87, 1988-92, 1993-97, 1998 – 2002, 2003-7 and 2008-11, the respective 
numbers of total articles published were 1160, 2333, 3717, 4101, 5239 and 5225. Overall there were signifi cant changes in the study types over the 
study period (p    �    0.0001; Chi-squared test).  

proportion of RCT, Meta-Analysis and other clinical trials 

over the study period in all four  ‘ spinal ’  journals, but this 

trend seems to have plateaued since 2003. 

 Signifi cant variability existed between the journals and in 

general those journals with the higher IF published a higher 

proportion of meta-analysis and RCTs. Spinal cord had the 

largest proportion of  ‘ other clinical trials ’ , but fewest RCTs, 

which may refl ect its larger basic science content. Th e tran-

sient rise in the proportion of  ‘ other clinical trials ’  published 

in Spinal Cord between 1993-7 was also an odd fi nding. 

Reasons for this are unclear but may relate to the change in 

journal name, and perhaps editorial direction, in 1996. 

 In all study types, the level of evidence produced is deter-

mined by the likelihood of the study design to control bias. 2,3,15  

In assembling an eff ective RCT, one employs all known bias-

controlling techniques and, importantly attempt to account 

for bias from unknown sources by including the process of 

randomisation when allocating patients to study groups. 2,3,15  

Th e essential requirements of an RCT are detailed in the 

recently published CONSORT statement. 15  Th us, RCTs usu-

ally require greater degree of pre-planning, follow-up, large 

patient numbers, and collaboration between investigators. 

As a result RCTs can be more demanding in terms of time, 

fi nance and resources and require greater commitment from 

all participants, both clinicians and patients. By comparison, 

other non-randomised prospective and more especially ret-

rospective study designs (eg case control and cross sectional 

studies) require less rigorous planning and are thus easier to 

conduct, but this is also likely to introduce greater bias. 3,12,15  

Study designs such as case reports and case series are a use-

ful format for reporting rare and novel fi ndings. However, 

they are very prone to confounding infl uences and provide 

relatively weak evidence (if any) for testing the benefi t of 

one treatment over another. 2,3,15  Th us, the relatively small 

percentage of clinical trials, both of RCT and other types in 

prominent spinal journals observed in the present study is 

of concern. 

 To our knowledge, there have not been similar stud-

ies assessing the trends in the publication type in spine-

related journals over time. A previous study of the published 

Cochrane Reviews was only able to identify 130 RCTs in the 

spinal literature between 1974 – 2008. 16  Although, these RCTs 

were of variable quality, a yearly increase in the published 

numbers of RCTs over the study period was noted. 16  Th e 

authors concluded that with careful design, better funding 

and eff ort, increasing numbers of RCTs seemed feasible in 

spinal medicine. 16  We noted a far higher number of RCTs 

(N    �    888) between 1983 and 2011, but this may largely refl ect 

diff erences in the criteria used to select RCTs between the 

Medline and Cochrane databases. Other studies similar to 

the present, undertaken in a variety of medical and surgical 

disciplines have reported a variable proportion of RCTs rang-

ing from 1 to 26% of all publications. 5 – 12,17  Such variability 

between specialities may mostly refl ect the diff erences in the 

relative size of the specialities, with a greater number of RCTs 

expected in the larger medial and surgical sub-specialities. 

Moreover, the diff erences in the methodology used to clas-

sify study types and the time point at which the study was 

undertaken can infl uence the results. 13  As apparent in our 

study, the proportion of RCTs increase over the years. 16  How-

ever, by utilising similar methodology and time points to an 

earlier study by our group, we observed that the proportion 

of RCTs in Spinal journals (4.1%) was comparable to General 

surgery (5.3%), but lower than that observed for General 

Medicine (8.1%), Paediatrics (6.4%), Psychiatry (9.6%) and 

Anaesthesia (18%). 12  

 The lower proportion of RCTs in spinal surgery may in 

part reflect some of the recognised difficulties in undertak-

ing RCTs in surgical specialities compared with medical 

specialities. 12,18,19  Notably, randomising between two sur-

gical procedures can be a dilemma for surgeons especially 

when they may have greater surgical expertise or personal 

preference for one of the treatment types. 18,19  Neverthe-

less, there were encouraging increases in the proportions 
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  Fig. 2.      Figure showing the changes in the proportion of RCT (A),  ‘ Other 
clinical trials ’  (B) and  ‘ Other articles (C), from 1983 to 2011 between the 
diff erent  ‘ Spine journals ’ . Th e data are expressed as a percentage of total 
articles studied in each journal within each time period. For the time 
periods 1983-87, 1988-92, 1993-97, 1998 – 2002, 2003-7 and 2008-11, the 
respective numbers of total articles published in each journal were as 
follows: Spine (898, 1579, 2289, 2480, 3087, 2663); Spinal Cord, SC (262, 
416, 667, 648, 609, 696); Journal of Spinal Disorders and Techniques, 
JSDT (0, 305, 407, 460, 534, 416); European Spine Journal, ESJ (0, 33, 
354, 513, 1009, 1450).  

of RCTs and other clinical trials over the study period, 

although this may now have plateaued. Similar increases 

have also been observed in other specialities. 5,6,11,12,20  The 

reason for this trend is likely to be multifactorial, but is 

also likely to reflect the increased importance placed by 

journal editors upon original and well-designed research 

which enhances the journal ’ s reputation, readership and 

citation rate. Evidence of this editorial approach can be 

seen in some journals which restrict case reports to online 

editions and generally discourage such submissions 

unless in exceptional circumstances.   

 Conclusions 

 Th e present study confi rms that although clinical trials in 

general and notably RCT study type, contribute to only a 

small proportion of articles in journals publishing predomi-

nantly on spine-related topics, this has increased between 

1983 and 2011. Th e proportion of RCTs in spinal journals 

appears comparable to other surgical but not medical sub-

specialities. Increasing the available level of evidence, will 

enhance the scientifi c basis on which to base patient care. 

  Declaration of interest :  Th e authors report no confl icts of 

interest. Th e authors alone are responsible for the content 

and writing of the paper.         
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