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RESUMEN
Introduction: the placebos’ analgesic effect seems to depend on different factors such as socio-cultural, psycho-
logical and genetic aspects. The effects of  gender on placebos’ analgesic response have rarely been documented 
in clinical studies, even though there have been some reports in experimental studies.
Objetive: study the analgesic effect of  anticonvulsant and antidepressive drugs in adults suffering from painful 
diabetic neuropathy and its relationship with gender
Material and Methods: a search and systematic selection was made of  all clinical trials for analgesic treatment 
of  diabetic neuropathy with anticonvulsant and antidepressive drugs published between January 2000 and February 
2011. Randomized, placebo-compared clinical trials were included which had studied the analgesic effect of  
anticonvulsant and antidepressive drugs in adults suffering from painful diabetic neuropathy, evaluated in such a 
way that improvement in pain could be objectively classified. The following information was obtained from each 
article: criteria for diagnosing diabetic neuropathy, medicaments received and improvement of  pain in the group 
being treated and in the placebo group according to patient gender. 
Results: 12 studies fulfilling the inclusion criteria were found which analyzed latest generation anticonvulsant and 
antidepressive agents used in managing pain in diabetic neuropathy. Only one study included gender-discriminated 
results regarding controlling pain in the placebo group. 
Conclusion: the foregoing easily justifies the need for and importance of  studying the relationship between 
gender and placebo response. This association has not been suitably reported to date, except by very few studies.
KEY WORDS: Pain, Pain Perception, Anticonvulsants, Antidepressive Agents, Gender and Health (MeSH). 
(Carlos B. Moreno, Angela M.Gutiérrez. Placebos, neuropathic pain and gender. Acta Neurol Colomb 
2012;28:76-79).

SUMMARY
Introducción: el efecto analgésico del placebo parece depender de diversos factores tales como los aspectos 
socio-culturales, psicológicos y genéticos. Los efectos del género en la respuesta analgésica del placebo rara vez 
se documenta en los estudios clínicos, a pesar de que ha habido algunos informes en los estudios experimentales.
Objetivo: estudiar el efecto de los antiepilépticos y  fármacos antidepresivos en la neuropatía diabética en relación 
con el género
Material y Métodos: se realizó una búsqueda y selección sistemática de todos los ensayos clínicos para el trata-
miento analgésico de la neuropatía diabética con antiepilépticos y fármacos antidepresivos publicados entre enero 
de 2000 y febrero de 2011. Se incluyeron todos los estudios clínicos aleatorizados, comparados con placebo que 
estudiaran el efecto analgésico de los antiepilépticos y fármacos antidepresivos en adultos con neuropatía diabética 
dolorosa, que evaluaran la mejoría en el dolor de manera objetiva. En cada artículo se obtuvo la siguiente infor-
mación: criterios para el diagnóstico de la neuropatía diabética, medicamentos recibidos y mejoría del dolor en el 
grupo en tratamiento y en el grupo placebo, según el sexo del paciente. 
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Resultados. 12 estudios cumplían los criterios de inclusión. Sólo un estudio incluyó discriminación de género, los 
resultados en relación con el control del dolor en el grupo placebo.
Conclusiones: los hallazgos de esta investigación justifica la necesidad y la importancia de estudiar la relación 
entre el género y la respuesta al placebo. Esta asociación no ha sido debidamente reportada hasta la fecha, excepto 
por muy pocos estudios.

PALABRAS CLAVES: Dolor, Percepción del Dolor, Anticonvulsivantes, Antidepresivos, Género y Salud (DeCS).
(Carlos B. Moreno, Angela M.Gutiérrez. Los placebos, el dolor neuropático y de género. Acta Neurol 
Colomb 2011;28:76-79).

INTRODUCTION 

The placebo effect has been broadly defined as 
being, “any therapeutic procedure (or that compo-
nent of  any therapeutic procedure) which is given 
deliberately to have an effect, or unknowingly has an 
effect on a patient, symptom, syndrome or disease, 
but which is objectively without specific activity for 
the condition being treated” (1). The intervention or 
procedure that elicits the placebo effect is known as 
the placebo (2).  

The placebos’ potential analgesic effect for 
managing pain is well known and has been well 
documented (3). However, its action mechanism is 
not very clear as it seems that there is no single neuro-
biological or psychobiological process which explains 
the whole placebo effect. At least three mechanisms 
have been proposed which rely on some empirical 
evidence; the first concerns conditioning where the 
setting or context surrounding the procedure is the 
conditioned stimulus which could produce analgesia 
without an active drug being administered (4). The 
second emphasizes the expectations of  the subject 
who will benefit from the analgesic drug (5,6) and 
the third suggests that the analgesic effect is due to 
endogenous opioid activity (7,8). The three mecha-
nisms may play a role in placebo-generated analgesia. 

The placebos’ analgesic effect also seems to 
depend on other factors such as socio-cultural, 
psychological and genetic aspects (2). The effects of  
gender on placebos’ analgesic response have rarely 
been documented in clinical studies, even though 
there have been some reports in experimental studies 
(9,10). The foregoing highlights the need for inves-
tigating the effects of  gender on analgesic response 
to a placebo in different pathologies. 

The present work has reviewed the available evi-
dence in scientific literature concerning the effect of  

gender on analgesic response to placebo in patients 
suffering from painful diabetic neuropathy.

METHODOLOGY 

A search and systematic selection was made of  all 
clinical trials for analgesic treatment of  diabetic neu-
ropathy with anticonvulsant and antidepressive drugs 
published between January 2000 and February 2011. 
The search covered COCHRANE, MEDLINE, 
EMBASE and LILACS databases, using combina-
tions of  the following MeSH terms: “diabetic neu-
ropathies”, “pain”, “anticonvulsant”, “antidepressive 
agents” [just serotonin reuptake inhibitors (SSRI) 
and serotonin and noradrenalin reuptake inhibitors 
(SNRI)]. Clinical trials on humans, published in 
English or Spanish, were the only search limits. 
Following the electronic search, the title and con-
tent of  the corresponding articles’ summaries were 
analyzed; the complete text was obtained of  those 
articles considered to be pertinent and all references 
presented in each article were reviewed. Randomized, 
placebo-compared clinical trials were included which 
had studied the analgesic effect of  anticonvulsant 
and antidepressive drugs in adults suffering from 
painful diabetic neuropathy, evaluated in such a 
way that improvement in pain could be objectively 
classified. Studies lacking relevant categorical measu-
rements, case reports, summarized publications and 
studies of  treatments in investigation phase were all 
excluded.  All the studies were independently read 
and analyzed by each author; discrepancies were 
resolved by them reaching agreement. The following 
information was obtained from each article: criteria 
for diagnosing diabetic neuropathy, medicaments 
received and improvement of  pain in the group 
being treated and in the placebo group according 
to patient gender. 
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RESULTS 

8 studies fulfilling the inclusion criteria were 
found which analyzed latest generation anticonvul-
sant (11-18) and 4 analyzing antidepressive drugs 
(19-22) used in managing pain in diabetic neuropathy. 
Studies regarding nefazodone, sertraline, venlafaxine, 
sibutramine, fluvoxamine, citalopram and paroxetine 
were found for the other antidepressants, but none 
of  them fulfilled study inclusion criteria.  

Only Ziegler et al.’s study (22) (from those men-
tioned above) included gender-discriminated results 
regarding controlling pain in the placebo group. 
This investigation used data from 3 multicentre, 
double-blind, randomized studies (19-21) which 
were controlled with placebo and followed-up for 12 
weeks. The study included 685 patients treated with 
duloxetine and 330 with placebo; 178 males and 152 
females received the placebo and finished the study. 
The males reported an average 1.56 improvement on 
the visual analogue scale (VAS) whilst females had 
an average 1.61 improvement; the data presented in 
the article by Ziegler et al. (22), did not allow this 
difference’s statistical significance to be analyzed. 
The data presented in the other studies did not dis-
criminate placebo group results by gender.

DISCUSSION 

This investigation has confirmed different 
authors’ observations that gender is not taken 
into account for evaluating placebo effects or the 
medicaments used for analgesic management of  
patients suffering from different painful pathologies 
(9,10,23). Plentiful scientific literature has shown 
gender differences in analgesic response to opioids 
(in animals and humans) which could reflect gender 
differences regarding these substances’ pharmaco-
dynamics and pharmacokinetics (24,25). Differences 
have been found between the sexes in opioid recep-
tor expression in rat mesencephalic periaqueductal 
grey matter (26) which seem to be essential in 
explaining sexual dimorphism in morphine anal-
gesia. Gender differences in morphine’s analgesic 
effect have been reported in rodents since the end 
of  the 1980s, showing that administering systemic 
morphine produced a greater degree of  analgesia in 
male animals than female ones (27-29). It has been 
reported that human females feel more pain than 

males (30) and need more morphine than they do 
for obtaining similar analgesia during immediate after 
surgical procedures (31). As previously mentioned, 
sufficient evidence has shown endogenous opioids’ 
essential role in placebo analgesic response. Several 
studies have revealed gender differences in response 
to medicaments, not only regarding physiological 
aspects but differences are also known in several 
pharmacokinetic (body composition, enzymatic 
activity, gastric emptying time) and pharmacodyna-
mic factors, with both opioids and non-steroid anti-
inflammatory drugs (23). On the other hand, there 
are gender differences regarding adverse effects to 
analgesic medicaments; females have reported having 
more adverse effects to perioperative analgesic drugs 
(32) and medicament complications are twice more 
prevalent in females than in males (33).  

CONCLUSION

The foregoing easily justifies the need for and 
importance of  studying the relationship between 
gender and placebo response. This association has 
not been suitably reported to date, except by very 
few studies.

REFERENCES
1. SHAPIRO AK. Factors contributing to the placebo 
effect: their implications for psychotherapy. Am J Psy-
chother. 1964; 18 Supl 1: 73-88.

2.OKEN BS. Placebo effects: clinical aspects and neu-
robiology. Brain. 2008; 131: 2812-23.

3. CHEING GLY, CHEUNG KSH. Placebo analgesia: 
clinical considerations. Physiotherapy. 2002; 88: 735-43.

4. WALL PD. The placebo and the placebo response. 
In: Wall PD, Melzack R (Eds). Textbook of  pain. 
Edinburgh: Churchill, Livingstone; 1999:419-30. 

5. FINNISS DG, BENEDETTI F. Mechanisms of  the 
placebo response and their impact on clinical trials 
and clinical practice. Pain. 2005; 114: 3-6.  

6. PRICE DD, FINNISS DG, BENEDETTI F. A 
comprehensive review of  the placebo effect: recent 
advances and current thought. Annu Rev Psychol. 2008; 
59: 565-90.

7. DIEDERICH NJ, GOETZ CG. The placebo treat-
ments in neurosciences: new insights from clinical 
and neuroimaging studies. Neurology. 2008; 71: 677-84.

8. POLLO A, BENEDETTI F. Neural mechanisms 
of  placebo-induced analgesia. In: Price DD, Bushnell 



Acta Neurol Colomb Vol. 28 No. 2 Junio 2012

MC (Eds). Psychological methods of  pain control: 
Basic science and clinical perspectives. Seattle, WA: 
IASP Press; 2004: 171-86.  

9. KLOSTERHALFEN S, ENCK P. Neurophysiol-
ogy and psychobiology of  the placebo response. Curr 
Opin Psychiatry. 2008; 21: 189-95.

10. ENCK P, BENEDETTI F, SCHEDLOWSKI M. 
New insights into the placebo and nocebo responses. 
Neuron. 2008; 59: 195-206.
11. EISENBERG E, LURIE Y, BRAKER C, DAOUD 
D, ISHAY A. Lamotrigine reduces painful diabetic 
neuropathy. Neurology. 2001; 57: 505-9. 
12. KOCHAR DK, JAIN N, AGRAWAL RP, SRIVAS-
TAVA T, AGARWAL P, GUPTA S. Sodium valproate 
in the management of  painful neuropathy in type 2 
diabetes: a randomized placebo controlled study. Acta 
Neurol Scand. 2002; 106: 248-52. 
13. LESSER H, SHARMA U, LAMOREAUX L, 
POOLE RM. Pregabalin relieves symptoms of  pain-
ful diabetic neuropathy: a randomized controlled 
trial. Neurology. 2004; 63: 2104-10. 
14. OTTO M, BACH FW, JENSEN TS, SINDRUP 
SH. Valproic acid has no effect on pain in polyneu-
ropathy: a randomized controlled trial. Neurology. 
2004; 62: 285-8. 
15. RASKIN P, DONOFRIO PD, ROSENTHAL NR, 
HEWITT DJ, JORDAN DM, XIANG J, ET AL. Topi-
ramate vs placebo in painful diabetic neuropathy: 
analgesic and metabolic effects. Neurology. 2004; 63: 
865-73. 
16. ROSENSTOCK J, TUCHMAN M, LAMOREAUX 
L, SHARMA U. Pregabalin for the treatment of  pain-
ful diabetic peripheral neuropathy: a double-blind, 
placebo-controlled trial. Pain. 2004; 110: 628-38. 
17. DOGRA S, BEYDOUN S, MAZZOLA J, HOP-
WOOD M, WAN Y. Oxcarbazepine in painful diabetic 
neuropathy: a randomized, placebo-controlled study. 
Eur J Pain. 2005; 9: 543-54.  
18. FREYNHAGEN R, STROJEK K, GRIESING T, 
WHALEN E, BALKENOHL M. Efficacy of  pre-
gabalin in neuropathic pain evaluated in a 12-week, 
randomised, double-blind, multicentre, placebo-con-
trolled trial of  flexible- and fixed-dose regimens. Pain. 
2005; 115: 254-63. 
19. RASKIN J, PRITCHETT YL, WANG F, D’SOUZA 
DN, WANINGER AL, IYENGAR S, ET AL. A dou-
ble-blind, randomized multicenter trial comparing 
duloxetine with placebo in the management of  dia-
betic peripheral neuropathic pain. Pain Med. 2005; 6: 
346-56. 
20. GOLDSTEIN DJ, LU Y, DETKE MJ, LEE TC, 
IYENGAR S. Duloxetine vs. placebo in patients with 

painful diabetic neuropathy. Pain. 2005; 116: 109-18. 
21. WERNICKE JF, PRITCHETT YL, D’SOUZA 
DN, WANINGER A, TRAN P, IYENGAR S, ET AL. 
A randomized controlled trial of  duloxetine in dia-
betic peripheral neuropathic pain. Neurology. 2006; 67: 
1411-20. 
22. ZIEGLER D, PRITCHETT YL, WANG F, DESA-
IAH D, ROBINSON MJ, HALL JA, ET AL. Impact 
of  disease characteristics on the efficacy of  dulox-
etine in diabetic peripheral neuropathic pain. Diabetes 
Care. 2007; 30: 664-9. 

23. SNIDVONGS S, HOLDCROFT A. Gender differ-
ences in responses to medication and side effects of  
medication. Pain: Clinical Updates. 2008; vol XVI: 1-6. 

24. CRAFT RM. Sex differences in opioide analgesia: 
“from mouse to man”. Clin J Pain. 2003; 19: 175-86.

25. DAHAN A, KEST B, WAXMAN AR, SARTON E. 
Sex-especific responses to opiates: animal and human 
studies. Anesth Analg. 2008; 107: 83-95. 

26. LOYD DR, WANG X, MURPHY AZ. Sex differ-
ences in µ-opioid receptor expression in the rat mid-
brain periaqueductal gray are essential for eliciting sex 
differences in morphine analgesia. J Neurosci. 2008; 
28: 14007-17.
27. KEPLER KI, STANDIFER KM, PAUL D, KEST B, 
PASTERNAK GW, BODNAR RJ. Gender effects on 
central opioid analgesia. Pain. 1991; 45: 87-94.
28. OKAMOTO K, TASHIRO A, HIRATA H, BERE-
ITER DA. Differential modulation of  TMJ neurons 
in superficial laminae of  trigeminal subnucleus cau-
dalis-upper cervical cord junction region of  male 
and cycling female rats by morphine. Pain. 2005; 114: 
203-11.

29. JI Y, MURPHY AZ, TRAUB RJ. Estrogen modula-
tion of  morphine analgesia of  visceral pain in female 
rats is supraspinally and peripherally mediated. J Pain. 
2007; 8: 494-502. 

30. UNRUH AM. Gender variations in clinical pain 
experience. Pain. 1996; 65: 123–67.

31. CEPEDA MS, CARR DB. Women experience 
more pain and require more morphine than men to 
achive a similar degree of  analgesia. Anesth Analg. 
2003; 97: 1464-8.  

32. RICHARDSON J, HOLDCROFT A. Results of  
forty years Yellow Card reporting for commonly used 
perioperative analgesic drugs. Pharmacoepidemiol Drug 
Saf. 2007; 16: 687-94.

33. RADEMAKER M. Do women have more adverse 
drug reactions? Am J Clin Dermatol. 2001; 2: 349-51.


