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Objective: Data defining and subsequently guiding the use of psychotropic medications in 
children and adolescents is sparse. We conducted a meta-analysis of randomized control 
trials to examine the effectiveness of psychotropic medications in children and adolescents 
with chronic pain.
Methods: We conducted a comprehensive literature search from published studies, and 
annual scientific sessions of psychiatry conferences. We identified double-blind, randomized 
control trials (RCTs) in which psychotropic medications were compared to placebo. Data was 
collected for the total number of patients, baseline characteristics, and changes in pain score. 
Meta-analysis was performed using a random effect model evaluating average change in pain 
score and the number of patients with a reduction in pain score for both groups. Pooled data 
are expressed as standardized mean differences (SMD) and odds ratios (OR) with 95% 
confidence intervals (CI).
Results: We found 5 studies that included amitriptyline (n=2), citalopram (n=1), buspirone 
(n=1) and duloxetine (n=1). In the pooled analysis for the difference in the average change in 
pain score, 4 RCTs with 395 patients were included. After 12–13 weeks of therapy, reductions in 
pain score were significantly greater in the psychotropic drug group as compared to placebo 
(SMD: −0.77, 95% CI −1.54, 0.0001, p= 0.05). For the analysis on the number of patients with 
a reduction in pain, data were available for 445 patients (224-medication group, 221-placebo 
group). More patients in the psychotropic drug group experienced a meaningful reduction in pain 
score at 12–13 weeks of therapy compared to placebo (OR 1.66, 95% CI 1.08–2.54, p= 0.02).
Conclusion: The results of this meta-analysis demonstrate significant analgesic efficacy of 
psychotropic medications in the management of children with chronic pain. This review is 
limited by the small number of studies included for analysis. There is a pressing need for 
more robust clinical trials to further investigate these promising findings.
Keywords: chronic pediatric pain, psychotropic, anti-depressants, anti-anxiety medications, 
meta-analysis

Introduction
Pediatric chronic pain is a notable health problem with a prevalence rate of 20% to 35% 
in children and adolescents.1,2 Pediatric pain is not only common but also under- 
recognized and, consequently, under-treated. Overall, more than 10% of all hospitalized 
children experience chronic pain.3 Data indicate that female patients report more pain 
than male patients, and the incidence peaks at an average age of 14 years.4 Perquin et al 
2000 described headache as the most common pediatric complaint at 23%, followed by 
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abdominal pain (22%) and limb pain (22%). Older children 
report pain more frequently than younger children. 8% of 
school-aged children reported chronic pain.4 Chronic pain 
affects multiple aspects of the patient and their family’s 
lives.5 In a more recent study, Roth-Isigkeit et al 2004 reported 
that 3.5% of children experience daily pain.6

A large proportion of children and adolescents report dis
ability and distress associated with chronic pain. They also 
describe limitations with participation in daily activities of 
childhood, including school, play, and sleep.6,7 Anxiety fre
quently accompanies chronic pain.8 A characteristic pattern of 
disability associated with chronic pain includes co-morbid 
depression and maladaptive coping, which are more notable 
in younger age groups.9,10 Family dynamics and functioning 
are often adversely affected when children are dealing with 
chronic pain issues,11,12 with parents and siblings reporting 
significant distress. Jordan et al 2007 found that these parents 
experience high levels of anxiety and depression, which in turn 
may create a vicious circle resulting in early onset depression 
in children.11 A cost-of-illness study in the United Kingdom 
found the overall annual cost to a household containing a child 
living with idiopathic chronic pain was three times higher than 
the average cost of living for a family.13

Chronic pain in children can be managed with both 
pharmacological and non-pharmacological strategies. 
Pharmacologically, pediatric chronic pain is typically trea
ted with medications such as NSAIDs, opioids, and psy
chotropic medications. It is essential to consider the 
effectiveness and value of pharmacological interventions 
as stand-alone treatment regimens and as components 
integrated within a therapeutic approach that better guides 
care. Preliminary evidence suggests that even for children 
and adolescents with severe pain and disability, it is pos
sible to reduce the impact of pain on their lives and that on 
their families. Our objective is to perform a meta-analysis 
of randomized controlled trials to assess the effectiveness 
of psychotropic medications in children and adolescents 
with chronic pain condition.

Materials and Methods
Study Outcome
The primary aim of the study was to evaluate the average 
pain reduction post-treatment initiation n in the psycho
tropic drug group compared to placebo. The secondary 
aim was to evaluate the treatment response showing mean
ingful pain reduction or treatment response in psychotro
pic drug group compared to placebo. Pain scale and 

definition of meaningful pain reduction or treatment 
response among the studies are provided in Table 1. 
Treatment response was defined as 2-point reduction in 
pain scale (n=2 studies), ≥30% reduction in pain scale 
(n=1 study), and for the fourth study good to excellent 
relief of pain [from failed, poor, fair, good, excellent 
categories] was defined as treatment response (n=1 study).

Search Strategy and Study Selection
Two independent reviewers (C.T. and M.A.) performed 
a comprehensive literature search from Medline, Google 
Scholar, PubMed, Cochrane library database, clinicaltrial. 
gov, and annual scientific sessions of psychiatry confer
ences for studies published prior to June 2020, with no 
language or date restrictions. We sought randomized clin
ical trials that compared psychotropic medications such as 
antipsychotic, antidepressant, and anxiolytic agents to pla
cebo for chronic pain in children ≤ 18 years of age. We 
also performed a search of references of retrieved articles 
and relevant reviews for further studies. The search strat
egy keywords were “chronic pain” and/or “children” or 
“juvenile” or “adolescents,” and name of (“individual” or 
“groups”) of psychotropic medications.14

Selection of Studies
Initially, the titles and abstracts of all retrieved studies were 
examined. Using our search strategy, 226 studies were iden
tified in the initial screening (Figure 1). After excluding 
review papers, animal experiments, duplicate publications, 
editorials, and non-randomized clinical trials, we found nine 
clinical trials. After excluding crossover studies (n=2), those 
with non-placebo control groups (n=1), and preventive stu
dies without pain intensity data (n=1), we identified five 
randomized clinical trials15–19 whereby psychotropic agents 
were compared with placebo for meta-analysis. Four studies 
assessed antidepressants (amitriptyline (n=2), citalopram 
(n=1), and duloxetine (n=1)), and one evaluated the anxioly
tic medication buspirone (n=1).

Data Extraction
Data were collected from all studies on baseline character
istics such as age, gender, type of medications, duration of 
therapy, indications, pain measurement parameters (eg, type 
of pain scale and anchors), and the total number of patients. 
For outcome analyses, data were collected on the average 
change in pain score on a converted 0-to-10 pain scale 
among the treatment groups. Previous studies have shown 
a high correlation among pain scales, and conversion to 
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a single scale is common in systematic reviews.20 In two 
studies, the pain-score scale (Wong-Baker FACES Pain 
Rating Scale) scored pain out of six points from 0 to 5.16,17 

For both of those studies, scores were multiplied by 2 for the 
final analysis. In one study, score change was provided on 
a percentage scale wherein the score was divided by 10 for 
analysis.15 In the same study, we averaged the scores of two 
body areas since separate data was provided for right lower 
quadrant abdominal pain and periumbilical pain intensity. In 
addition, dichotomous data on the number of patients with 
and without a clinically meaningful reduction in pain was 
collected for treatment and control groups.

Statistical Analysis
A total of 5 studies were included in the final analysis. Two 
types of pooled analyses were performed: 1) difference in 
mean score change between placebo versus drug measured 
by Hedges’ g (standardized mean difference) and 2) 

proportion of patients with a reduction in pain score. 
A standardized mean difference (Hedges’ g) value of 0.2, 
0.5, and 0.8 is considered small, moderate, and large, 
respectively.21 In three16–18 studies, there were data on pre- 
and post-treatment mean pain scores as well the proportion of 
patients whose pain score was reduced after administration of 
treatment. In the fourth study,15 only data on mean change in 
pain score was provided, and in the fifth study,19 only data on 
the proportion of patients with a reduction in pain score was 
provided. Therefore, in both types of pooled analyses, four 
studies were included. Our primary objective was to assess 
the treatment effect at 12–13 weeks post-treatment initiation 
with a secondary analysis performed to evaluate treatment 
efficacy at 4–6 post-treatment initiation. The pooled analysis 
for the difference in mean pain score was performed using 
the DerSimonian and Laird inverse variance method in the 
random effect model. Summary effects of the proportion of 
patients with and without a reduction in pain score between 

Table 1 Patient and Study Characteristics of Included Studies

Age 
Group 
(Mean 
Age)

Female 
N(%)

Number of 
Patients 

Included in 
Psychotropic 
Drug Group/ 

Placebo

Baseline 
Pain Score 

(Pain 
Scale)

Definition of 
Treatment 

Response or 
Reduction in Pain

Indication Medication Follow- 
Up 

Interval

Bahar 

et al 
200815

12 to 

18 
(14.7)

24 (72.7) 16/17 6.52 (Visual 

analog scale)

– Irritable Bowel 

Syndrome

Amitriptyline 2,6,10,13 

weeks

Roohafza 
et al 

201416

6 to 18 
(9.5)

56 (65.1) 43/43 3.70 (Wong- 
Baker FACES 

Pain Rating 

Scale 
(WBFPRS)

2 point reduction in 
pain scale

Functional 
abdominal pain

Citalopram 4, 12 
weeks

Badihian 

et al 

202017

6 to 18 

(7.8)

70 (59.8) 59/58 3.50 (Wong- 

Baker FACES 

Pain Rating 
Scale 

(WBFPRS)

2 point reduction in 

pain scale

Functional 

abdominal pain

Buspirone 4, 12 

weeks

Upadhyay 

et al 

201918

13 to 

17 

(15.5)

138 

(75.0)

91/93 5.65 (Brief 

Pain 

Inventory 
short form)

≥30% reduction in 

pain scale

Juvenile 

fibromyalgia

Duloxetine 13 week

Saps et al 
200919

8 to 17 
(12.7)

66 (73.3) 46/44 47.7 (Visual 
analog-Likert 

pain scale)

Good to Excellent 
relief of pain [from 

failed, poor, fair, 

good, excellent 
categories]

Functional 
gastrointestinal 

disorders

Amitriptyline 4 weeks

Journal of Pain Research 2021:14                                                                                                     https://doi.org/10.2147/JPR.S310381                                                                                                                                                                                                                       

DovePress                                                                                                                       
1917

Dovepress                                                                                                                                                              Jolly et al

https://www.dovepress.com
https://www.dovepress.com


the groups were analyzed by the Mantel–Haenszel method in 
the fixed-effects model. Between-study heterogeneity was 
assessed using the X2 test and measured with the I2 statistic. 
Significant heterogeneity was considered to be present if p < 
0.05 in the X 2 test. If significant, further analysis was per
formed using the Mixed-effects model for meta-regression. 
Regression coefficients and the associated p-values were 
reported from the meta-regression analysis. An R2 coefficient 
was also calculated to indicate the percentage of variance 
explained by covariates. A bubble plot was used to present 
the fitted meta-regression model. Publication bias was mea
sured with Begg and Egger tests. Risk of bias among 
included studies was assessed using the Cochrane risk of 
bias tool to classify included studies as having low, unclear, 
or high risk of bias22 [Review Manager 5.3]. The risk of bias 
tool assesses the bias of random sequence generation, alloca
tion concealment, blinding of participants and personnel, 

blinding of outcome assessment, incomplete outcome data, 
and selective reporting for each included study. Summary 
effects were displayed as a forest plot containing 
a standardized mean difference (SMD) (Hedges’ g) for con
tinuous data/odds ratio (OR) for categorical data with 95% 
confidence intervals (CI). Data analysis was performed using 
Metafor with Meta package23,24 implemented in the 
R Foundation for statistical computing version 3.6.3.25

Results
Study Characteristics
Baseline patient and study characteristics are shown in 
Table 1. All studies evaluated individuals with 
a nociplastic pain condition as recently defined by the 
International Association for the Study of Pain (IASP).26 

Unlike nociceptive and neuropathic pain, nociplastic pain 
is hypothesized to result from central sensitization and is 

Figure 1 Selection process of studies included in the systematic review.
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not associated with biomarkers or objective evidence of 
tissue or nerve pathology.

Bahar et al 2008 evaluated amitriptyline efficacy in ado
lescents with irritable bowel syndrome in a double-blind, 
placebo-controlled trial. Patients were excluded if they 
were on any concurrent pharmacotherapy for anxiety, depres
sion, and chronic pain syndrome. In this 13-week study, after 
two weeks of enrollment, patients received eight weeks of 
amitriptyline/placebo with three weeks for washout and 
symptom scoring. The dose of amitriptyline was based on 
body weight: patients weighing 30–50 kg received 10 mg 
OD, 50–80 kg received 10 mg BD, and 80 kg or more 
received 10 mg PO three times a day. The visual analog 
scale was used to assess pain intensity on a scale of 0 to 10. 
Roohafza et al 2014 assessed patients with functional abdom
inal pain randomized to receive citalopram or placebo for 
four weeks in a double-blind fashion. Patient pain intensity 
was measured by Wong-Baker FACES Pain Rating Scale 
(WBFPRS), where 0 signified “no hurt” and 5 designated 
“hurt worse.” All baseline characteristics were similar 
between groups except age, which was higher in the citalo
pram group. Pain was assessed at four and 12 weeks. 
Citalopram dose was 10 mg for the first week and increased 
to 20 mg for a total of 4 weeks. Patients taking psychotropic 
medications in the last two months were excluded. Badihian 
et al 2020 employed a similar study design to investigate 
buspirone. The buspirone dose was 2.5–5 mg OD for patients 
whose age was under 10 years, 5–10 mg per day for ages 10– 
15 years, and 5–15mg per day for patients 15–18 years of 
age. Additionally, Upadhyay et al 2019 evaluated the treat
ment of juvenile fibromyalgia with duloxetine. Patients were 
randomized to either duloxetine once a day or placebo in 
a 13-week study. The dose of duloxetine was 30–60 mg 
per day, and pain intensity was measured by the 24-hour 
average pain severity item on the Brief Pain Inventory mod
ified short form. On this scale, 0 signifies no pain and 10 
indicates the worst imaginable pain. Patients taking 
a stimulant, antidepressant, or were previously treated 
(within six months) with duloxetine were excluded. Lastly, 
the Saps et al 2009 study was a multicenter randomized 
placebo-controlled trial of amitriptyline in children with 
a functional gastrointestinal disorder. In this 4-week study, 
the amitriptyline dose was 10 mg per day for patients whose 
weight ≤ 35 kg and 20 mg/per day for those who weighed 
more than 35 kg. The pain was assessed on a 0–100 mm 
visual analogue scale.

In the risk of bias assessment using the Cochrane Risk 
of Bias tool (Figure 2), three studies were judged to be at 

low risk for bias, while the study conducted by Bahar et al 
2008, was judged to be at unclear risk, because there was 
no information on allocation concealment or blinding of 
outcome assessment. The study from Saps et al 2009 was 
judged to be at high risk because of reporting bias, as no 
pain score data were provided at follow-up. In addition, 
blinding of outcome assessment and allocation conceal
ment was unclear.

Efficacy Outcome
In the pooled analysis for the difference in pain score between 
the two groups, 395 (197 in the psychotropic drug group, 198 
in the placebo group) patients were included. After 12–13 
weeks of therapy, the reduction in pain score was significantly 
greater in the psychotropic drug group compared to the pla
cebo group with large effect size (SMD (Hedges’ g): −0.77 
(−1.54, 0.0001), p-value: 0.05) (Figure 3A). There was no 
publication bias (p-value: 0.18). However, there was signifi
cant heterogeneity (I2: 91%, p-value <0.001) among included 
studies. Consequently, we performed meta-regression to 
explore the potential effect of covariates (mean age, year of 
study, baseline pain score, and duration of therapy), which 
might contribute to heterogeneity. In the meta-regression, we 
found that only the year of the study was a significant predictor 
of the summary effect (Beta: 0.23, p-value < 0.001, R2: 82.0%) 
(Figure 4). This indicates that there was a lower reduction in 
pain scores with later studies. The mean age of the participants 
(p-value: 0.24), baseline pain score (p-value: 0.85), and dura
tion of therapy (p-value: 0.20) had no impact on the primary 
outcome measure. The different medications used in each 
study and the differences in the pain score measurement 
scale were potential sources of heterogeneity, although their 
effects could not be analyzed due to the small number of 
studies. Further, in a subgroup analysis that included only 
antidepressants (without buspirone), treatment had better effi
cacy as indicated by a greater reduction in pain score (SMD: 
−1.15 (95% CI: −2.21, −0.09, p =0.03).

For the subgroup analysis for effect after 4–6 weeks of 
therapy, there was also a reduction in pain score with large 
effect size; however, it was not statistically significant 
(SMD: −0.90 (−2.05, 0.26), p-value: 0.13) (Figure 3B).

In the pooled analysis for the number of patients with 
a reduction in pain score, 445 (224 in the psychotropic drug 
group, 221 in the placebo group) patients were included. 
More patients in the psychotropic drug group experienced 
a reduction in pain score at 12–13 weeks of therapy com
pared to placebo (OR: 1.66 (1.08–2.54), p-value: 0.02) 
(Figure 3C). There was no significant heterogeneity 
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(I2:27.0%, p-value: 0.25) or publication bias (p-value: 0.68) 
detected. The subgroup analysis containing antidepressants 
(without buspirone) showed even greater benefits at 12–13 
weeks (OR: 2.03, p =0.005). For the analysis at four weeks, 
the number of patients with a reduction in pain score was not 
statistically significant (OR: 1.28 (0.79–2.08), p-value: 0.32). 
(Figure 3D)

Discussion
In this meta-analysis, the main findings were: 1) psycho
tropic medications are effective in children and adoles
cents with chronic pain conditions and lead to significant 
reductions of pain intensity compared to placebo at 12–13 
weeks of therapy in terms of effect size; 2) almost 66% 
more patients in the psychotropic medication group 

Figure 2 Risk of bias summary: review authors’ judgements about each risk of bias item for each included study (A). Risk of bias graph: review authors’ judgements about 
each risk of bias item presented as percentages across all included studies (B).
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experienced a reduction in pain score compared to pla
cebo; 3) a 4-to-6-week duration of therapy might be too 
brief to see a meaningful analgesic effect.

To the best of our knowledge, this is the first meta- 
analysis study to evaluate the effect of psychotropic 
medications on chronic pain conditions in children and 

Figure 3 (A) Forest plot showing the Standardized Mean Difference (SMD/Hedges’ g) and 95% confidence interval (CI) of Change in Pain score after 12–13 weeks of 
therapy. (B) Forest plot showing the Standardized Mean Difference (SMD/Hedges’ g) and 95% confidence interval (CI) of Change in Pain score after 4–6 weeks of therapy. 
(C) Forest plot showing Odds Ratio (OR) and 95% confidence interval (CI) for the number of patients with reduction in pain score after 12–13 weeks of therapy. (D) Forest 
plot showing Odds Ratio (OR) and 95% confidence interval (CI) for the number of patients with reduction in pain score after 4–6 weeks of therapy. Square boxes denote 
SMD; horizontal lines represent 95% confidence interval (CI). Pooled effects are represented by Diamond. 
Abbreviations: N, total patients; OR, odds ratio; SD, standard deviation.
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adolescents. In one of the excluded clinical trials,27 the 
authors performed a randomized study comparing ami
triptyline to gabapentin in children for complex regional 
pain syndrome type I, another nociplastic pain condition. 
They found that amitriptyline demonstrated similar effi
cacy to gabapentin in the reduction of pain. In 
a systematic review by Salerno et al 2008 performed in 
adults with chronic low back pain, the authors concluded 
that antidepressants effectively reduced the pain 
severity.28 None of the included studies denoted the 
cause of chronic low back pain, so one may conclude 
that a high percentage of subjects had non-specific low 
back pain (very common in children), which many con
sider to be another nociplastic pain condition.

Several published controlled studies have evaluated 
amitriptyline, citalopram, duloxetine and other antidepres
sants in adults, which generally support efficacy in both 
neuropathic and non-neuropathic pain, with the effect 
being greater for tricyclic antidepressants and serotonin- 
norepinephrine reuptake inhibitors than serotonin-specific 
reuptake inhibitors.29,30 For buspirone, although preclini
cal studies demonstrate antinociceptive effects,31,32 the 
clinical evidence supporting benefit is weak.33 In our 

study, we also observed that without buspirone, pooled 
effect was greater and more significant. Citalopram has 
demonstrated some effectiveness in uncontrolled studies,34 

but the results of controlled studies for both nociplastic 
pain and other pain conditions are weak, inconsistent, and 
characterized by methodological shortcomings.35,36

The mechanism of action of psychotropic medications 
in the treatment of chronic pain is still unclear. According 
to a study by Obata 2017, the inhibitory effect of antide
pressants on neuropathic pain occurs more quickly than 
their effects on mood, which implies that the mechanism 
of action is not through a change in the mood. According 
to animal studies, an increase in noradrenaline could be 
responsible for this action. In addition, serotonin and 
dopamine may reinforce the noradrenergic effects to inhi
bit the pain.37 Our systematic review was unique in its 
focus on the analysis of the effect of psychotropic medica
tions in general on chronic pain in children and adoles
cents, which may be more sensitive to detect statistically 
small but possess clinically meaningful benefits. The meta- 
analysis suggests that psychopharmacotherapy can be 
effective in pediatric populations and represents safer 
alternatives to opioids in a population that is at high risk 

Figure 4 Meta-regression bubble plot of correlation between standardized mean difference of Pain scores and Year of study. Each bubble represents a study and bubble size 
portrays the study weight. The regression line shows a significant trend for the reduction in the Pain score with increase in year (p < 0.001, R2: 82%, Beta: 0.23).
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for tolerance, opioid hyperalgesia, deleterious hormonal 
changes, and opioid use disorder.38 Our findings may 
help create a pathway for designing a large randomized 
clinical trial to examine the role of individual or class- 
specific psychotropic medications to treat chronic pediatric 
pain.

Despite the auspicious results, our study has several 
limitations. First is the high degree of heterogeneity, which 
may include unknown variables that we were not able to 
control for. For instance, the definition of reduction in pain 
score and pain intensity scales were different among the 
included studies. Study by Bahar et al 2008 showed 
a greater response compared to other studies and results 
were heavily weight could be because of this. 
Furthermore, the chemical and clinical differences in the 
medications evaluated limit the conclusions that can be 
drawn regarding any single medication or class of medica
tion, which may mask subtle inter-class differences. Also, 
the number of total number of studies were small to draw 
meaningful conclusions, and none contained over 100 
patients per group, yet all were positive. This raises the 
possibility of some unknown source of bias, such as insuf
ficient blinding. In addition, drug doses, duration of treat
ment, and follow-up intervals were different in the 
included studies, which limits generalizability. 
Importantly, it is possible that patient mood shifted at 
follow-up because of anti-depressants or anti-anxiety med
ications, which could have impacted pain ratings because 
of subjective improvement in their depression and/or anxi
ety. Lastly, because of the limited number of data points 
available from the included studies, analysis of other func
tional aspects of pain was not possible.

Conclusions
Despite its limitations, our study demonstrates the promis
ing role of psychotropic medications in the treatment of 
chronic pediatric pain. These findings may pave the way 
for future randomized controlled trials of individual or 
classes medications for management of chronic pain in 
the younger population, a flagrantly underrepresented 
cohort. Our auspicious results support the need for more 
robust clinical trials to further investigate these promising 
findings, as positive studies in adults do not always trans
late well to children.
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