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Other reasons are methodological including small sample sizes, 
inappropriate or absent control conditions and differences 
across studies in how treatments are administered and the 
outcome measures used to test them. In addition, researchers 
are typically not being selective when they recruit individuals to 
take part in PLP studies, either because they do not know what 
to select for (eg, level of amputation, number of amputations, 
nature of phantom limb: clenched, paresthesia/dysesthesia, etc) 

or because people with amputations are simply too difficult to 
recruit so researchers implement minimal exclusion criteria and 
enrol whomever they can. While these challenges (summarised 
in figure 6) have slowed the accumulation of reliable knowledge 
on PLP, we are hopeful that corrective actions to overcome these 
conceptual and methodological hurdles will lead to the devel-
opment of more meticulous assessment techniques and effective 
treatments.

Figure 5  Recent studies of mirror therapy (MT) for PLP show a lack of efficacy when compared with various control therapies. (A) Randomised control 
trial (RCT) comparing MT to control treatments (combined data from three amputees assigned to a covered MT treatment and three amputees assigned 
to perform mental visualisation exercises). Data adapted from figure 2 in Finn et al100 with permission. (B) RCT comparing MT to phantom exercises. Data 
adapted from figure 2 in Anaforoğlu Külünkoğlu et al101 with permission. (C) RCT comparing MT to tactile therapy and a combination therapy treatment 
which included a serial combination of mirror and tactile therapy. Y-axis reflects decease in magnitude of VAS pain intensity before and after 4 weeks 
of therapy. Data adapted from table 2 in Ol et al102 with permission. (D) A randomised, blinded, sham-controlled, 2×2 factorial clinical trial comparing 
transcranial direct current stimulation (tDCS) and MT. Participants were placed into 1 of the 4 treatment groups: (1) active tDCS and active MT, (2) active 
tDCS and covered MT, (3) sham tDCS and active MT and (4) sham tDCS and covered MT. Data adapted from figure 3 in Gundez et al103 with permission. PLP, 
phantom limb pain; VAS, Visual Analogue Scale. (A,B) Scale is 0–100 mm. (C,D) Scale is 0–10 mm.
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To summarise the more important considerations, when 
evaluating the reliability of already published PLP research, we 
recommend conducting a risk of bias assessment using any one 
of a number of available tools99 to evaluate the degree of bias 
in relevant study domains: the sample size, heterogeneity of the 
sample and the potency of the treatment controls used. Simi-
larly, when interpreting findings from a heterogenous amputee 
sample, it is important to consider the potential effects of PLP 
covariates (eg, RLP, preamputation pain, non-painful phantom 
sensations) on the study’s findings. Reviewers should insist on 
preregistration of key outcome measures, double blinding of 
treatment versus controls (when possible) and more careful 
interpretation of exploratory analysis, to improve the solidity 
of the reported findings. When planning future research on PLP, 
we strongly recommend that researchers recruit larger and more 
homogeneous samples (based on amputation-related factors). 
Further, researchers should prioritise collecting long-term 
prospective data and conducting carefully considered RCTs with 
potent treatment controls. Considering the practical difficulties 
with implementing these recommendations, we feel it is crucial 
that researchers and clinicians build multicentre clinical research 
collaborations that will allow for either large-scale samples or 
replications across independent patient samples. Additionally, 
we feel strongly that we need to develop standardised quantifi-
able measures for PLP. This will not only reduce the practice of 
‘p-hacking’ when analysing results but will also provide a much-
needed opportunity to compare findings across studies. Beyond 
the presence and intensity of PLP, such measure should take 
into consideration, frequency (daily, weekly, etc), duration of 
episodes (seconds, minutes, hours) and impact on quality of life.

While this list is not exhaustive, we hope that these consid-
erations are helpful for researchers and clinicians when evalu-
ating already published PLP research and when planning future 
research. Our aspiration is that more reliable evidence will enable 

clinicians to make more informed decisions about available and 
effective treatments and will guide the development of the next 
generation of PLP treatments away from unnecessary pitfalls and 
help accelerate the development of more effective treatments.
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Figure 6  Challenges, limitations and recommendations for phantom limb pain (PLP) research. The methodological challenges with studying PLP have 
hindered the accumulation of reliable information on PLP. For each of these, we provide specific examples for how they might impact the existing literature 
and recommendations that could be adopted to help overcome each challenge. CONSORT, Consolidated Standards of Reporting Trials; PRISMA, Preferred 
Reporting Items for Systematic Reviews and Meta-Analyses; STROBE, Strengthening the Reporting of Observational Studies in Epidemiology.
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