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The efficacy and safety of paracetamol for pain relief: 
an overview of systematic reviews
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Paracetamol (acetaminophen) is the most commonly used 
analgesic medicine;1 because of its low cost and availabil-
ity without prescription, it is the drug most frequently 

taken for self-medication.2 The World Health Organization in-
cludes paracetamol in its list of essential medicines (“the most 
efficacious, safe and cost-effective medicines for priority condi-
tions”).3 The analgesic action of paracetamol has been attributed 
to its inhibition of the cyclooxygenase (COX) pathway in the cen-
tral nervous system, reducing the production of pain-mediating 
prostaglandins, but it may also enhance endocannabinoid 
transmission and modulate descending serotonergic inhibitory 
pathways.4

Clinical practice guidelines recommend regular, time-limited 
use of paracetamol for treating mild to moderate acute pain 
and chronic non-malignant pain.5,6 Despite the widespread 
use of paracetamol, concerns have been expressed that it may 
be ineffective for treating painful conditions7 and perhaps less 
safe than previously thought.8 However, claims regarding the 
frequency and severity of adverse events are largely based on 
observational studies in which comparatively large therapeutic 
doses were consumed over long periods (eg, up to 4 g/day for 
four weeks8).

It has recently been suggested that paracetamol is ineffec-
tive or minimally effective for treating low back pain,9 lead-
ing to recommendations that non-steroidal anti-inflammatory 
drugs (NSAIDs) be used for initial pharmacological therapy.10 
However, there are no published systematic reviews of the ef-
ficacy and safety of paracetamol across the broad range of con-
ditions in which it is employed. Further, narrative reviews have 
included conflicting information, adding to uncertainty about 
its appropriate use.

Clinicians and patients need information about the efficacy and 
safety of paracetamol when deciding whether to use it. The aim 
of our umbrella systematic review was to provide a comprehen-
sive overview of systematic reviews of the efficacy and safety 
of paracetamol as an analgesic in a range of painful conditions, 
particularly with respect to providing immediate relief.

Methods

Our search strategy was developed by an experienced researcher-
clinician (author CAS) (Supporting Information, table 1). We 
searched MEDLINE, EMBASE, PsycINFO, and the Cochrane 
Database of Systematic Reviews for systematic reviews of ran-
domised controlled trials (RCTs) published in any language in 
peer-reviewed journals between 1 January 2010 and 30 April 
2020 (the date of our final search). Earlier reviews were not in-
cluded because they were likely to be incomplete or to have used 
out-of-date approaches for appraising to synthesising trial data. 

We also included systematic reviews that could not identify any 
relevant RCTs, and we screened reference lists of published RCTs 
and systematic reviews for further relevant publications. Our 
systematic review was prospectively registered with PROSPERO 
(reference, CRD42015029282; 15 November 2015).

Inclusion criteria

We included systematic reviews that compared the analgesic ef-
fects of paracetamol and placebo (saline solution or sterile water) 
in people of any age with any painful condition, in which change 
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Abstract
Objective: To evaluate the efficacy and safety of paracetamol as an 
analgesic medication in a range of painful conditions.
Study design: Systematic review of systematic reviews of the 
analgesic effects of paracetamol in randomised, placebo-controlled 
trials. Conduct of systematic reviews was assessed with AMSTAR-2; 
confidence in effect estimates (quality of evidence) was assessed 
with the Grading of Recommendations Assessment, Development 
and Evaluation (GRADE) criteria.
Data sources: MEDLINE, EMBASE, PsycINFO, Cochrane Database of 
Systematic Reviews; systematic reviews published 1 January 2010 – 30 
April 2020.
Data synthesis: We extracted pain and adverse events outcomes 
from 36 systematic reviews that assessed the efficacy of 
paracetamol in 44 painful conditions. Continuous pain outcomes 
were expressed as mean differences (MDs; standardised 0–10-
point scale); dichotomous outcomes were expressed as risk ratios 
(RRs). There is high quality evidence that paracetamol provides 
modest pain relief for people with knee or hip osteoarthritis (MD, 
–0.3 points; 95% CI, –0.6 to –0.1 points) and after craniotomy (MD, 
–0.8 points; 95% CI, –1.4 to –0.2 points); there is moderate quality 
evidence for its efficacy in tension-type headache (pain-free at 2 
hours: RR, 1.3; 95% CI, 1.1–1.4) and perineal pain soon after childbirth 
(patients experiencing 50% pain relief: RR, 2.4; 95% CI, 1.5–3.8). 
There is high quality evidence that paracetamol is not effective for 
relieving acute low back pain (MD, 0.2 points; 95% CI, –0.1 to 0.4 
points). Evidence regarding efficacy in other conditions was of low 
or very low quality. Frequency of adverse events was generally 
similar for people receiving placebo or paracetamol, except that 
transient elevation of blood liver enzyme levels was more frequent 
during repeated administration of paracetamol to patients with 
spinal pain (RR, 3.8; 95% CI, 1.9–7.4).
Conclusions: For most conditions, evidence regarding the 
effectiveness of paracetamol is insufficient for drawing firm 
conclusions. Evidence for its efficacy in four conditions was 
moderate to strong, and there is strong evidence that paracetamol 
is not effective for reducing acute low back pain. Investigations 
that evaluate more typical dosing regimens are required.
PROSPERO registration: CRD42015029282 (prospective).
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in pain intensity was reported as an outcome in the source mate-
rial. We placed no restrictions on the dose, formulation (imme-
diate release, modified release, capsule, tablet, oral suspension, 
intravenous solution), route of administration (intravenous, oral, 
rectal), regimen (single or multiple dose), or dosing frequency 
for paracetamol.

Systematic review selection

Two reviewers (CAS, AD) independently screened article titles 
and abstracts and read the full text of potentially eligible pub-
lications; disagreements were resolved by consensus. If several 
reviews regarding a condition had been published, we selected 
the review that included the largest number of eligible studies. 
We documented any notable differences in findings or conclu-
sions between included and excluded reviews.

Data extraction and management

Two reviewers (CAS, GF) independently extracted treatment ef-
fect and adverse events data. The primary outcome was the dif-
ference between the analgesic effects of paracetamol and placebo. 
If several instruments were used to measure pain, we extracted 
primary pain outcomes as defined in the included review.

We report continuous outcomes as between-group mean differ-
ences (MDs) with 95% confidence intervals (CIs), and dichoto-
mous outcomes as risk ratios (RRs) with 95% CIs. We included 
continuous outcomes in our main analysis if both continuous 
and dichotomous outcomes were reported, and converted con-
tinuous pain outcomes to a standard 0–10 scale.

Treatment effect estimates were extracted for immediate (less 
than two weeks), short (two weeks to less than six weeks), 
intermediate (six weeks to less than 12 months), and long 
term effects (12 months or more). If several effect estimates 
were reported for immediate relief (eg, one, four, six hours), 
we used the estimate for the time point closest to the ex-
pected time of maximum drug concentration (2–4 hours after 
administration).11

We also extracted information about paracetamol dose, form, 
formulation and regimen. Adverse events, if reported, were ex-
tracted as secondary outcomes.

Data synthesis

Two reviewers (CAS, GF) independently assessed the conduct 
of the included systematic reviews with the 16-item AMSTAR-2 
checklist;12 disagreements were resolved by consensus.

Two reviewers (CAS, GF) assessed confidence in effect es-
timates (quality of evidence) according to the Grading of 
Recommendations Assessment, Development and Evaluation 
criteria (GRADE) criteria.13 We prepared GRADE ratings for re-
views that did not report them; we also checked GRADE rat-
ings provided in reviews and report our assessments when they 
clearly differed from those in the review. Quality level was ini-
tially set to “high” and then downgraded for each of four factors: 
limitations in study design, inconsistency of results, impreci-
sion, and publication bias.13,14 Further details are included in the 
online Supporting Information, table 2.

We analysed data by medical condition. If a review reported 
individual trial results rather than a pooled treatment effect, 
we computed a pooled treatment effect (when possible) and 
provided a GRADE rating. Meta-analyses were conducted in 
Review Manager 5.4 (Cochrane Collaboration), with data pooled 
in random effects models.

Sensitivity analysis

As GRADE ratings can be applied differently (eg, review authors 
may apply one or two downgrades for each domain), we con-
ducted sensitivity analyses to determine the impact of less rigor-
ous application of GRADE criteria (maximum of one downgrade 
for each domain) to the primary outcome.

Results

We identified 3570 potentially relevant publications, of which 
36 systematic reviews15-50 were ultimately included in our 
analysis (Box 1; Supporting Information, table 3). Of 112 pub-
lications deemed potentially eligible by abstract review, 76 
were excluded after reviewing the full text (Box 1; Supporting 
Information, table 4); the conclusions of excluded reviews that 
covered the same topic as reviews included in our overview 
are summarised in Supporting Information, table 5. We ex-
cluded a review regarding patients who had undergone knee 
arthroplasty51 that drew very different conclusions to those of 
a review selected for our overview42 because it included more 
eligible trials. Further, we identified an error in a published 
meta-analysis that found that intravenous paracetamol was ef-
fective for relieving pain 24 hours after bariatric surgery;43 the 
corrected meta-analysis52 suggested that paracetamol may not 
be efficacious in this regard. Overlap between reviews of post-
operative pain and major surgery was limited in the studies 
included.

The 36 reviews described treatment with paracetamol of 44 
painful conditions in adults and children (Box 2). Twenty sys-
tematic reviews reported efficacy estimates that we included 
in our analysis, and we calculated efficacy estimates for 12 
reviews; four reviews (paracetamol for treating neuropathic 
pain,38 hip fracture,41 chronic non-cancer pain in children,40 
and cancer pain in adults39) did not include evidence from 
RCTs. A comprehensive summary of the converted effect esti-
mates is included in Supporting Information, table 6. Of the 32 
reviews including RCT evidence, we provided GRADE ratings 
for the primary outcome in 26 and revised the GRADE ratings 
included in four reviews26,29,31,43 (Supporting Information, 
table 7).

Effect estimates we calculated from original RCT publica-
tions or from data in the included reviews are summarised in 
Supporting Information, table 8. Cochrane risk of bias ratings for 
individual RCTs was determined when risk of bias was not ad-
equately assessed in the original included reviews; these results 
are summarised in Supporting Information, table 9. AMSTAR-2 
ratings of the included reviews are summarised in Supporting 
Information, table 10.

Paracetamol treatment regimens

Twenty-one of the 36 included systematic reviews evaluated 
RCTs in which the effects of a single oral or intravenous dose 
of paracetamol (typically 0.5–1 g) or of the paracetamol pro-
drug propacetamol were assessed. As most systematic reviews 
assessed immediate term pain responses (a few hours to two 
weeks after administration), we discuss immediate term effects 
only. The two exceptions are osteoarthritis pain44 and rheu-
matoid arthritis,16 for which paracetamol was administered as 
part of a continuing course of treatment lasting a few days to 
several weeks or months. Sustained release tablets for acute 
low back pain were specifically evaluated,28 but reported in-
formation on paracetamol formulation was otherwise limited.
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High quality evidence of efficacy

For two conditions, there was high quality evidence that par-
acetamol (1  g, up to four times per day) is more efficacious 
than placebo, but the effect sizes were very small (less than 
one point on a 0–10 scale). A systematic review of patients with 
knee or hip osteoarthritis (five RCTs, 1686 patients) found that 
paracetamol (4 × 1 g/day for up to 12 weeks) provided mean 
pain relief of 0.3 points on a 0–10-point pain scale (95% CI, 
−0.6 to −0.1 points).44 Another review (four RCTs, 453 patients) 
found that paracetamol (4  ×  1  g/day for 24 hours) reduced 
pain after craniotomy (MD, –0.8 points; 95% CI, –1.4 to –0.3 
points)49 (Box 3).

Moderate quality evidence of efficacy

For two conditions, there is moderate quality evidence that par-
acetamol is more efficacious than placebo. One systematic re-
view (six RCTs, 797 patients) found that paracetamol (1 g, single 
dose) provided pain relief for women with early post partum 
perineal pain (patients achieving 50% pain relief: RR, 2.4; 95% CI, 
1.5–3.8); lower doses (500–650 mg, single dose) were also effec-
tive (RR, 1.9; 95% CI, 1.2–2.9).17 Another review (eight RCTs, 5890 
participants) found that paracetamol (up to 1 g, single or multi-
ple doses) was superior to placebo for relieving pain in people 
with episodic tension-type headache (pain-free at 2 hours: RR, 
1.3; 95% CI, 1.1–1.4)31 (Box 4).

Low quality evidence of efficacy

Low quality evidence is available that paracetamol is effica-
cious in eleven painful conditions: dental procedures (bonding 
and separation),36 major surgery (including abdominal, neuro-
surgical, gynaecological, and orthopaedic surgery; single dose 
regimen),35 acute migraine in adults,18 otitis media in children,30 
orbital surgery,46 renal colic,34 metastatic breast cancer,46 com-
mon cold-related headache,20 pain 30 minutes after hysterosal-
pingography,24 cataract surgery,19 and abdominal pain unrelated 
to surgery29 (Box 3, Box 4).

High quality evidence of no efficacy

One systematic review28 found high quality evidence that oral 
paracetamol (up to 3.99 g per day for up to four weeks) was not 
superior to placebo for treating acute low back pain (one RCT, 
1643 patients; MD, 0.2 points; 95% CI –0.1 to 0.4 points) (Box 3).

Low quality evidence of no efficacy

Evidence that paracetamol is not superior to placebo for relieving 
the pain of sore throat in people with common colds,20 migraine 
in children and adolescents,27 pain during hysterosalpingogra-
phy,24 pain in newborns,50 dental surgery in children,25 uterine 
cramping/involution after birth,15 or reconstructive vaginal sur-
gery46 is of low quality (Box 3, Box 4).

1  Selection of systematic reviews for inclusion in our analysis
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2  Systematic reviews of randomised, placebo-controlled trials investigating the efficacy of paracetamol for treating pain, by finding, 
medical condition, and quality of evidence (GRADE)

Reviewed condition, by finding (v placebo) Paracetamol dose Trials
Total 

participants
Evidence 
quality*

Efficacious

Single dose regimens

Perineal pain17 Oral (probable); 0.5–1 g 6 797 Moderate

Abdominal pain (unrelated to surgery)29 Intravenous; 15 mg/kg over 3 min 1 210 Low

Acute migraine in adults18 Oral; 1 g 3 717 Low

Renal colic34 Intravenous; 1 g 1 152 Low

Orbital surgery46 Intravenous; 1 g 1 150 Low

Common cold-related achiness20 Oral; 0.5–1 g 1 379 Low

Common cold-related headache20 Oral; 0.5–1 g 1 379 Low

Pain after hysterosalpingography24 1 g, 30 min before procedure (form unreported) 1 88 Low

Dental procedures (eg, bonding and separation)36 Oral; 0.5–0.65 g, 1 h before procedure and up to four 
doses after procedure

4 107 Low

Post-operative pain (major surgery; including 
abdominal, neurosurgical, gynaecological, and 
orthopaedic surgery)35

Unspecified 15 > 524 Low

Post-operative pain (cataract surgery)19 Oral; 1 g, single dose 1 h before surgery 1 160 Low

Multiple dose regimens

Knee and hip osteoarthritis44 Oral; 4 x 1 g/day; up to 12 weeks 5 1686 High

Craniotomy49 Intravenous; 4 x 1 g/day; up to 24 h 4 453 High

Metastatic breast cancer46 Intravenous; 4 x 1 g, every 6 h 1 87 Low

Otitis media pain in children30 Oral; 3 x 10 mg/kg/day for up to 48 h 1 148 Low

Mixed dose regimens

Episodic tension type headache31 Oral; up to 1 g, single or multiple doses 8 5890 Moderate

Not efficacious

Single dose regimens

Sore throat in common cold20 Oral; 0.5–1 g 1 379 Low

Migraine in children and adolescents27 Oral; 10 mg/kg 1 88 Low

Pain during hysterosalpingography24 1 g, 30 min before procedure (form not reported) 1 88 Low

Pain in newborns50 Suppositories; 40 mg/kg, 90 min before heel lance 1 38 Low

Post-operative pain (dental surgery in children)25 Oral; 80 mg 2 100 Low

Uterine cramping/involution after birth15 Oral; 0.65 g 1 48 Low

Multiple dose regimens

Acute low back pain28 Oral; up to 3.99 g daily, for up to 4 weeks 1 1643 High

Reconstructive vaginal surgery46 Intravenous; 4 x 1 g every 6 h 1 90 Low

Inconclusive (very low quality evidence)

Single dose regimens

Catheter-related bladder discomfort22 Intravenous; 15 mg/kg 1 64 —

Early post-operative pain (0-4 h post-operative)23 Intravenous; 2 g 9 609 —

Myringotomy in children48 Oral; 15 mg/kg 1 43 —

Post-operative pain (endodontic surgery)37 Oral; 0.325–1 g 2 57 —

Post-operative pain (knee and hip arthroplasty)42 Intravenous; 1 g 1 116 —

Preventing late post-operative pain (24 h 
post-operative)23

Intravenous; up to 2 g before or at end of surgery 5 328 —

Post-operative pain (including thyroidectomy, 
lower extremity, lumbar disk, orthopaedic, 
nephrolithotomy)26

Intravenous; 1 g 12 837 —

Post-operative pain (knee and hip arthroplasty)42 Intravenous; 1 g single dose 1 116 —

Continues
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Very low quality evidence (inconclusive or no evidence)

Very low quality evidence was deemed inconclusive, even if 
the effect estimate was statistically significant. Evidence re-
garding the value of paracetamol was insufficient to guide 
treatment in seventeen pain conditions for which RCT evi-
dence was available: chronic low back pain,28 post-caesarean 
delivery pain45 (multiple-dose regimens), prevention of post-
operative pain at rest,23 endodontic surgery pain,37 knee and 
hip arthroplasty42 (single or multiple dose regimens), abdomi-
nal surgery32 (multiple dose regimens), rheumatoid arthritis,16 
hip fracture,41 tonsillectomy in adults,47 laparoscopic cholecys-
tectomy,21 catheter-related bladder discomfort,22 myringotomy 
in children,48 bariatric surgery,43 cardiac surgery,33 and diverse 
post-operative pain conditions (thyroidectomy, lower extrem-
ity, lumbar disk, nephrolithotomy)26 (Box 3). Evidence regard-
ing its value in four conditions without RCT evidence was also 
very low quality: non-cancer pain in children and adolescents,40 
neuropathic pain,38 cancer pain in adults,39 and hip fracture.41

Adverse events

Adverse events data were assessed in 21 systematic reviews 
(Supporting Information, table 11).15-19,21,23,26-31,33-35,43-46,48 One 
systematic review found moderate level evidence that the 
risk of transiently elevated liver enzymes (two weeks to three 
months after administration) was greater for paracetamol than 
placebo in patients with spinal pain or osteoarthritis (RR, 3.8; 
95% CI, 1.9–7.4);44 the clinical implications of this finding, how-
ever, were unclear. The other systematic reviews found that 
frequency of any or serious adverse events were similar for 
paracetamol and placebo, but the evidence was generally of 
low quality.

Sensitivity analysis

GRADE ratings derived with a less rigorous approach are sum-
marised in Supporting Information, table 12; they do not differ 
markedly from those of our main analysis.

Discussion

High or moderate quality evidence that paracetamol (typi-
cally 0.5–1 g, single or multiple doses) is superior to placebo 
for relieving pain was available for only four of 44 painful 
conditions examined: knee and hip osteoarthritis, crani-
otomy, tension headache, and perineal pain. The effect sizes 
were modest, particularly for patients with knee or hip os-
teoarthritis or tension headache. The frequency of adverse 
events (any or serious) was similar for paracetamol and pla-
cebo, although transiently elevated blood levels of liver en-
zymes (three times the normal limit) were documented in 
patients with spinal pain or osteoarthritis treated with par-
acetamol.44 However, most studies evaluated the immediate 
effects of single doses of paracetamol, which does not reflect 
typical clinical use.

Our review of systematic reviews provides greater clarity about 
the efficacy of paracetamol in conditions for which conflicting 
evidence has been reported. For some conditions, we identified 
several relevant systematic reviews. One review on knee and hip 
arthroplasty51 reported different findings to those of the review 
we included;42 we determined the reasons for this discordance, 
and resolved it by analysing the data from eligible placebo-
controlled trials. We found that evidence for the effectiveness of 
multiple or single dose paracetamol therapy after knee and hip 
arthroplasty is inconclusive.

Reviewed condition, by finding (v placebo) Paracetamol dose Trials
Total 

participants
Evidence 
quality*

Multiple dose regimens

Bariatric surgery43 Intravenous; 4 x 1 g every 6 h 4 349 —

Chronic low back pain28 Oral; up to 4 g/day 1 72 —

Post-operative pain (abdominal surgery)32 Intravenous; up to 4 g/day 8 793 —

Post-operative pain (cardiac surgery)33 Intravenous; up to 4 g/24 h 3 261 —

Post-operative pain (knee and hip arthroplasty)42 Intravenous; 1 g paracetamol or 2 g propacetamol 
every 6 h

2 152 —

Mixed dose regimens

Post-caesarean delivery pain45 Intravenous; 1 g, single or multiple doses 5 388 —

Tonsillectomy in adults47 Intravenous; 1 g, single dose or every 6 h 2 153 —

Post-laparoscopic cholecystectomy21 Multiple doses up to 3 g over 48 h 3 146 —

Rheumatoid arthritis16 Oral; multiple 1 g doses per day, up to 17 days 2 55 —

No evidence from randomised control trials

Cancer pain in adults39 — —

Neuropathic pain38 — —

Non-cancer pain in children and adolescents40 — —

Early management of hip fracture41 — —

* According to the Grading of Recommendations Assessment, Development and Evaluation criteria (GRADE) criteria.13 ◆

2  Continued
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Implications for clinicians, patients and policy makers

Evidence for the efficacy of paracetamol in most pain conditions 
is of low quality or inconclusive, and for the four conditions for 
which there is high or moderate quality evidence of efficacy, the 
benefits are small. However, many trials evaluated single doses 
or short courses of paracetamol, unlike typical clinical practice, 
while others did not choose assessment time points that corre-
sponded to the maximum blood concentration of paracetamol.11 
Reported efficacy estimates may consequently be low.

The frequency of adverse events was similar for patients re-
ceiving paracetamol and placebo. However, this conclusion is 
largely based on single-dose studies, and cannot inform judge-
ments about the risk of harm associated with long term use of 
paracetamol by patients with chronic pain conditions. Further, 
reporting of adverse events, particularly long term events, is 
often incomplete in randomised controlled trials because of short 
follow-up periods. Evidence regarding the safe duration of parac-
etamol use is inconclusive and based on low quality evidence 
from observational studies with significant risk of confounding.53 
Nevertheless, clinicians should monitor their patients for possible 
signs of paracetamol-related adverse events, including increased 
blood levels of liver enzymes, particularly when treating chronic 
pain with paracetamol. Further, the risk of harm should be con-
sidered when recommending paracetamol to older people, espe-
cially those who are frail or have impaired liver function.

We found low quality evidence for the benefits of paracetamol in 
conditions typically associated with severe pain, including renal 
colic and abdominal pain. One review found that the benefit of 
1  g intravenous paracetamol for people with renal colic was 
similar to that of opioid analgesics or NSAIDs.54 This was sur-
prising, as it is generally believed that these analgesics are more 
potent than paracetamol, and that the specific effect of NSAIDs 
on prostaglandin synthesis relieves the smooth muscle spasms 
characteristic of renal colic.55 Rescue opioid medication for post-
operative pain has been reported to be less frequently required 
by patients taking paracetamol than by those using NSAIDs.56

“Clinically important difference” is often defined in pain re-
search as being a 10% change in pain level or a one-point change 
on a 0–10-point pain scale, but these are arbitrary thresholds. 
Physicians should discuss the clinical importance of effect esti-
mates with their patients, as it will depend upon their baseline 
health status, individual circumstances, cost, risk of harm, and 
convenience of treatment.

Strengths and limitations of our review

We used a comprehensive search strategy, report quantitative es-
timates of treatment effects (including estimates for systematic 
reviews that did not report them), and determined the overall 
quality of evidence according to the GRADE criteria. Further, we 
included a corrected meta-analysis,52 as we noted errors in the 
original review.

3  Effect estimates for systematic reviews of studies reporting continuous outcomes (mean difference in pain level change, paracetamol  
v placebo, on 0–10-point pain scale)

CI = confidence interval; GRADE = evidence quality according to the Grading of Recommendations Assessment, Development and Evaluation criteria (GRADE) criteria.13

*These reviews reported P values for differences, but not 95% CIs. ◆
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GRADE ratings can be applied using different approaches 
and there is currently no consensus about which is preferable. 
Nevertheless, we allowed up to two downgrades for each do-
main (except publication bias), as recommended in the GRADE 
handbook.13 Less rigorous approaches (eg, applying a single 
downgrade for each domain when appropriate) did not mark-
edly alter our conclusions that the benefits of paracetamol for 
most painful conditions have not been established. However, 
GRADE ratings for heterogeneity and publication bias could 
not be assessed for many outcomes. Further, for half the condi-
tions evaluated, the systematic reviews we included identified 
only single eligible studies, which limits interpretation of their 
findings.

Our overview is the most comprehensive, up-to-date, and 
reliable synthesis of information on paracetamol efficacy for 
treating painful conditions. Previous overviews were more 
limited in scope, often restricted to single conditions or to 
Cochrane reviews.57 Further, the most recent overview, pub-
lished in 2015, was based on the findings of six systematic re-
views published during 2002–2010.58 In contrast, we included 
36 Cochrane and non-Cochrane reviews, of which 26 were 
published after 2016.

Conclusion

Our review highlights the need for large, high quality trials to re-
duce uncertainty about the efficacy of paracetamol for relieving 

common pain conditions. Available evidence is largely derived 
from trials that evaluated the effects of single doses; investiga-
tions of multiple dose regimens, reflecting usual practice, are 
needed. For some long term conditions, such as osteoarthritis, 
long term efficacy and safety should also be evaluated.

While paracetamol is widely used, its efficacy in relieving pain has 
been established for only a handful of conditions, and its benefits 
are often modest. Although some trials have evaluated regimens 
that may have underestimated its utility, the clinical application of 
paracetamol is primarily guided by low quality evidence, at best.
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4  Effect estimates for systematic reviews of studies reporting dichotomous outcomes (risk ratios). A. Pain relief (risk ratio > 1 favours 
paracetamol); B. Pain (risk ratio < 1 favours paracetamol)

CI = confidence interval; GRADE = evidence quality according to the Grading of Recommendations Assessment, Development and Evaluation criteria (GRADE) criteria.13 ◆
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