The relation between quality of clinical trials and acupuncture efficacy
Relação entre a qualidade dos ensaios clínicos e a eficácia da acupuntura

ABSTRACT: Introduction: Clinical trials of acupuncture not always have concordant results, mostly due to their great heterogeneity. Two indexes have been developed to analyze the quality of acupuncture trials. This study hypothesizes that, the more adequate the intervention and the control techniques, the more efficacious the acupuncture. Methods: Both indexes were applied to 27 randomized clinical trials comparing acupuncture to placebo. Results were compared by using the Mann-Whitney test. Results: Studies favorable to acupuncture had a intervention score’s median of 11.5; for the unfavorable ones, it was 7, p: 0.0017. Articles with and without statistically significant differences, though, had the same median for their scores in the control index: 6. Discussion: There is a positive relation between a better score for acupuncture technique and a statistically significant difference between acupuncture and interventional control. However, due to the little heterogeneity in the degree of physiological effect from each article, the control index had no statistical significance. Conclusion: This study established that, among acupuncture RCT controlled by placebo or sham of moderate physiological effect, the adequacy of the technique is more important than the adequacy of control in establishing a statistically significant difference between acupuncture and interventional control.
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RESUMO: Introdução: Ensaios clínicos de acupuntura nem sempre têm resultados concordantes, principalmente devido à sua heterogeneidade. Dois índices foram desenvolvidos para analisar a qualidade de ensaios de acupuntura. Este estudo tem a hipótese de que, quanto mais adequadas as técnicas de acupuntura e controle, mais eficaz a acupuntura. Métodos: Ambos os índices foram aplicados em 27 ensaios clínicos randomizados comparando acupuntura a placebo. Os resultados foram comparados com o uso do teste de Mann-Whitney. Resultados: Estudos favoráveis a acupuntura tinham um escore de intervenção mediano de 11.5; os desfavoráveis, de 7, p: 0,0017. Artigos com e sem diferenças estatisticamente significante, contudo, tinham a mesma mediana para os escores no índice de controle: 6. Discussão: Há uma relação positiva entre um escore melhor para a técnica de acupuntura e uma diferença estatisticamente significante entre acupuntura e controle interventivo. Contudo, devido à pequena heterogeneidade no grau de efeito fisiológico de cada artigo, o índice de controle não teve diferença estatística. Conclusão: Este estudo estabeleceu que, entre ECR controlados por placebo ou sham de efeito fisiológico moderado, a adequabilidade da técnica é mais importante que a adequabilidade do controle em estabelecer uma diferença estatisticamente significativa entre acupuntura e controle interventivo.
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BACKGROUND
Since it was introduced in the Occident in the middle of the 20th century, researchers all around the world have been trying to prove the efficacy of acupuncture in treating several diseases. Even though several studies have been already elaborated to prove how acupuncture works, there is still no consensus; only part of its surface is comprehended. And this is specially influenced by little concordant studies on its efficacy.
Meta-analyses (MA) and systematic reviews (SR) of acupuncture not always agree on a similar theme. However, when these studies are thoroughly evaluated, one may observe that the great heterogeneity of their randomized clinical trials (RCT) is responsible for the major part of such discordance.1-3
The quality of a MA is unavoidably attached to the quality of its included articles. Along this study, indexes were created in order to evaluate the quality of RCT. The first one is an index of acupuncture technique adequacy (Figure 1); its score ranges from 0 to 13 in the first part and 0 to 8 in the second. According to what is described in the text, the more the characteristics of the traditional acupuncture were followed, the higher it will be scored. The second one is an index of the adequacy of the control technique (placebo or sham) (Figure 2). Its score is also based on what is presented in the text and ranges from 0 to 20 and, the higher it is, the higher the possibility of the control exerting some physiological effect.
This study hypothesizes that, the most adequate the acupuncture technique is and the less physiological effect the control exerts, the more effective the acupuncture intervention will be, when compared to control. This study intends to test this hypothesis and evaluate if the study quality is reflected in the efficacy of treatment by acupuncture.

Figure 1.Index of acupuncture technique adequacy.
	Item
	Value
	Observations

	1. Characteristics concerning the technique

	
a. Diagnosis and point-selection according to patterns from TCM
	

4
	a) Consider acute pain as “Local blood and Qi stagnation”, what may be treated either locally or systemically. 
b) Ifthe points selected may resolve only partof the pattern and its adequate treatment, score 2.

	b. De Qi achievement
	3
	

	c. Length/Frequency of sessions
	1
	

	
d. Adequate manipulation of needles during session
	
1
	a) Consider as adequate frequency of manipulation of needles during the session.
b) For electroacupuncture, evaluate if the wave type is adequate.

	
e. Adequate frequency of spins
	
1
	a) Whether reinforcing, reducing or balancing.
b) For electroacupuncture, evaluate if the frequency is adequate to the stimulus.

	f. Duration of treatment according to recommendations of TCM for the pattern
	
3
	

	Total:
	13
	

	2. Characteristics concerning the follow-up

	a. Evaluation of success through examination and confirmation of pattern resolution
	
4
	a) Confirmation through tongue and/or pulse diagnosis.

	b. On the follow-up, re-evaluation was performed according to pattern diagnosis
	4
	a) Re-evaluation through anamnesis, tongue and/or pulse diagnosis.

	Total:
	8
	



Figure 2.Index of control adequacy (placebo or sham).
	Item
	Value

	1. Points selected:

	Are the same from intervention group
	4

	Are local points, near those from intervention, in case of local pain
	3

	Are different from intervention, however traditional points
	2

	Are different from intervention, non-traditional points, however near those from intervention
	1

	Are different from intervention, non-traditional and not near those from intervention
	0

	2. Needle insertion:

	Yes, deep in general and/or shallow in local pain
	2

	Yes, shallow
	1

	No
	0

	3. De Qi achievement:

	Yes
	3

	No
	0

	4. Needle manipulation:

	Yes
	1

	No
	0

	Total:
	0-10

	5. Length of control therapy was similar or the same as the intervention +

	Score ≥ 7
	X 2

	Score 3-6
	X 1,5

	Score 0-2
	X 1

	Corrected total:
	0-20



METHODOLOGY
All the RCT used for the other articles from this study were selected for analysis, adding up to 34 articles. From these, those that compared acupuncture to a control by placebo or sham (including here only control techniques that involved using needles, such as retractable needle or sham acupuncture) were included, resulting in 21 articles. As this was too small a number for the statistical analysis, a new search in the MEDLINE database was performed during the month of December, 2010, using the keywords “Acupuncture” and “Placebo” as words in the title, with restrictions for the years of 2005 to 2011, without any restriction of language of publication or theme. The articles were once more selected by title and abstract and those that sufficed the inclusion criteria were obtained for analysis, what resulted in another six articles.4-30
For each article only the part concerning the study methodology was extracted. All RCT were scored with both indexes on a chart, being identified by number, without any author identification, following the instructions of application presented in the second and third parts of this study.31,32 In case there was no information concerning a certain item, it was scored the worst, as recommended. Next, once all articles were scored, the Results session was analyzed in order to register whether: a) there was any statistical difference between interventional control and acupuncture; and b) there was any difference between interventional control and other control group, when available. Last, the whole article was analyzed in order to add important data on limitations, such as authors’ commentaries concerning the sample or support of health insurance companies.
Results were statistically analyzed with the Mann-Whitney test; results were considered significant when p<0.05.

RESULTS
The scores for each article are found on table 1. It is shown the name of the main author, year of publication, number of sample statistically analyzed, the score for the acupuncture technique, the score for control and finally the results, first the comparison between acupuncture and interventional control, and then interventional control and other control group. When there is another number between parentheses beside the score value, it is the corrected score, for information on De Qi achievement.

Table 1. Articles analyzed, statistically analyzed sample number, scores according to the indexes, results according to comparison between acupuncture and interventional control and interventional control and other control group. 
	Author and year
	N
	Acupuncture index
	Control index
	Results

	
	
	
	
	Acupuncture X interventional control
	Interventional control X other control group

	Hedström 199821 
	104
	7
	7,5
	No statistical difference.
	No statistical difference (no treatment).

	Diener  
2006 10
	794
	12
	6 (1)
	No statistical difference.
	No statistical difference (conventional treatment).

	Endres 
2007 8
	409
	12
	1
	Acupuncture is superior to control in secondary outcomes. It is not possible to exclude psychological effects.
Health insurance companies support.
	Does not apply.

	Melchart 2005 17
	270
	6
	1
	No statistical difference.
Health insurance companies support.
	Control is better than waiting list.

	Facco 2008 11
	127
	13
	7,5
	Acupuncture is superior to control.
	No statistical difference (conventional treatment).

	Karst 2001 15
	69
	7
	6
	No statistical difference
	Does not apply.

	Alecrim-Andrade 2008 20
	37
	13
	6
	Acupuncture is superior to control.
	Does not apply.

	Alecrim-Andrade 2006 6
	28
	11
	6
	No statistical difference.
	Does not apply.

	White 
2000 7
	50
	4
	6
	No statistical difference. The study originally intended to use a sample of 80 to present statistical difference.
	Does not apply.

	Xue 2004 9
	37
	13
	9 (4,5)
	Acupuncture is superior to control at short term.
	Does not apply.

	Vas 2004 18
	97
	11
	6
	Acupuncture + diclofenac is superior to control + diclofenac.
	Does not apply.

	Scharf 
2006 15
	1007
	9
	4,5
	No statistical difference. Health insurance companies support.
	Control is superior to conventional treatment.

	Witt 2005 16
	286
	12
	0
	Acupuncture is superior to control for as long as 1 year.
	Interventional control is superior to other control group.

	Fink 2001 22
	67
	7
	7,5 (2)
	No statistical difference
	Does not apply.

	Leibing 
2002 14
	131
	9
	6
	No statistical difference
	Interventional control is superior to other control group.

	Molsberger 2002 13
	174
	11
	6 (1)
	Acupuncture is superior to control.
	No statistical difference.

	Wong 
2006 12
	27
	11
	6
	There was a tendency to lower pain in acupuncture group when compared to control, but the use of analgesics was significantly smaller in the first group. The author consider it may be due to inadequate frequency of electroacupuncture. 
	Does not apply.

	Haake 
2007 5
	1162
	11
	6 (1)
	No statistical difference. Health insurance companies support. 
	Interventional control was superior to other control group.

	Berman 
2004 4
	570
	12
	6
	Acupuncture is superior to control.
	Does not apply.

	Assefi 2005 23
	100
	5
	6
	No statistical difference
	Does not apply.

	Lao 1995 24
	19
	9
	6
	Acupuncture is superior to control.
	Does not apply.

	Jubb 2008 25
	68
	9
	6
	Acupuncture is superior to control.
	Does not apply.

	Lee 2008 26
	89
	8 (9)
	9 (4,5)
	Acupuncture is superior to control.
	Does not apply.

	Manheimer 2006 27
	570
	11
	6
	Acupuncture is superior to control.
	Interventional control is superior to other control group.

	Kennedy 2008 28
	48
	13
	6
	Acupuncture is superior to control in pain scale in 3 months; there was a smaller use of analgesics in the intervention group. Authors affirm that, in order to represent a statistical difference for the primary outcome (function), a sample of 120 people would have been necessary.
	Does not apply.

	Inoue 2006 29
	31
	13
	6
	Acupuncture is superior to control in immediate relief of pain.
	Does not apply.

	Wayne 
2008 30
	14
	11
	0
	Acupuncture is superior to control (uses a Japanese technique).
	Does not apply.



Characteristics of the analyzed RCT:
Sixteen among the 27 RCT were favorable to acupuncture. However, 15 among all presented a sample smaller than 100; in two articles, the authors commented that the sample was below the needed for a statistical significance of the primary outcome. Most of them were two-armed trials. Only ten were three-armed (one of them started with an anti-depressant controlled group which was excluded since the beginning due to little adhesion) and compared the interventions to another control group (no treatment, conventional treatment or waiting list). Four studies had a support from health insurance companies, an important confounder for it is believed that the participants became aware of it, what contaminated the evolution of intervention groups. Therefore, the variables were analyzed with and without these confounders.
Acupuncture index scores:
No article had any score in the second part of this index. Studies favorable to acupuncture had a score’s median of 11.5; for the unfavorable ones, it was 7. When compared, the calculated Z was 3.13 and p was 0.0017, which showed a positive relation between the highest scores and a statistically significant difference between acupuncture and interventional control. When adjusting the scores according to De Qi achievement (considering that there was no De Qi achievement for the control and that there was for the acupuncture group) in studies that lacked such information, Z calculated rose to 3.28 and p lowered to 0.001. Excluding the articles with inadequate sample number (according to the authors) and with health insurance companies support, the analysis showed the lowest, though still statistically significant difference: calculated Z was 2.90, and p was 0.0037. All these results show a statistically significant positive relation.
Control technique index scores:
1. Comparison between the index scores and the difference between acupuncture and interventional control: none of these analyses reached statistical significance. Articles with and without statistically significant differences had the same median for their scores: 6. Calculated Z was of 0.03, and p was of 0.98. The correction that showed the highest significance was excluding those supported by health insurance companies: Z: 0.70 and p: 0.48. Thus, a worse (i.e., higher) score in the study was not related to an absence of difference between the acupuncture and the interventional control groups.
2. Comparison between index scores and the difference between interventional control and other control groups: in this case, there was no statistical difference either. Only ten RCT were included in this analysis and calculated Z was of 1.92, and p was 0.055, which showed only a tendency of RCT with differences between both groups having a better (i.e., lower) score in the control technique index.

DISCUSSION
This study shows that both indexes may be used for the analysis of acupuncture RCT controlled by placebo or sham, with or without a third group of comparison. It was also observed that current studies do not perform follow-ups or evaluations of patterns’ resolutions according to TCM philosophy. This was already expected, as rare articles actually diagnose patterns in the beginning of the study, even though a considerable number of them are based on the TCM philosophy when choosing the points.
Data show a positive relation between a better score for acupuncture technique and a statistically significant difference between acupuncture and interventional control. One may suppose that an effective technique scores 9 or above in the acupuncture index.
However, the control index did not show a statistical significance. This is due to the similarity of scores among the studies (median and mode for both were 6), there being mainly studies of moderate physiological effect of the control (4.5 to 9 points), little of low effect (0 to 2) and none of high effect (14 to 20). Performing an analysis that purposely includes studies of higher and/or lower effect will make it possible to establish such a relation with statistical significance.
The comparison of interventional control groups and other control groups showed no statistical significance either; it would be expected that the higher the physiological effect from the interventional control, the bigger the difference between groups. The number of studies included, however, was too small and the scores remained too similar. Performing an analysis of three-armed studies whose interventional controls have both low and high physiological effects will establish such a relation.
Wayne’s study,30 the last included in this review, uses a Japanese acupuncture technique. Nevertheless, as it had a high score in the adequacy index, having achieved De Qi despite the shallow insertion of needles, we opted for including it in the analysis. This shows that, in spite of having been at first conceived for traditional Chinese acupuncture, it may be applied for other acupuncture techniques, once the differences are respected.

CONCLUSION
This study established that, among acupuncture RCT controlled by placebo or sham of moderate physiological effect, the adequacy of the technique is more important than the adequacy of control in establishing a statistically significant difference between acupuncture and interventional control. An adequate technique reflects a positive result for the intervention group. More studies are needed in order to correlate the adequacy of control and the outcome of trials.
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