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Abstract. The aim of this meta-analysis was to determine
the efficacy of corticosteroid versus placebo injection for the
treatment of plantar fasciitis. Databases (Medline, Embase, the
Cochrane Library and Google Scholar) and study references
were searched for randomized controlled trials comparing
corticosteroid with placebo injection for plantar fasciitis.
Studies that met the inclusion criteria were selected for the
analysis. The risk of bias tool was used for the methodological
assessment. Outcomes including visual analogue score (VAS)
and plantar fascia thickness (PFT) were extracted and pooled.
Egger's test was used to detect publication bias. The evidence
quality was assessed by the Grading of Recommendations
Assessment, Development and Evaluation system. Statistical
analysis was performed using RevMan 5.2. A total of four
studies with 289 patients were included in the analysis.
Compared with the placebo, corticosteroid injection provided
better pain relief after one month [standardized mean differ-
ence (SMD), -0.32; 95% confidence interval (CI), -0.59--0.06);
P=0.02). No difference was detected with respect to the VAS
after two months (SMD, -0.04; 95% CI, -0.35-0.27;, P=0.79)
or three months (SMD, -0.42; 95% ClI, -1.00-0.16; P=0.15) or
to the PFT (MD, 0.70; 95% CI, -1.77-0.38; P=0.20), although
a tendency of favoring corticosteroid injection was observed.
No obvious publication bias was detected. In conclusion, corti-
costeroid injection may provide pain relief for a short period
of time, but the efficacy may disappear with the progression
of time.

Introduction
Plantar fasciitis is the most common cause of heel pain (1). It

has been estimated to affect overweight individuals who spend
long periods standing (1) and ~10% of runners (2). The patients
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feel initial pain on the first step out of bed in the morning. The
pain is relieved with gradually increased activity and worsens
during long periods of standing (3). There are various treat-
ments for plantar fasciitis, including physical therapy, orthotic
devices, splinting and walking casts (4). Corticosteroid
injection is usually one of the first-line treatments for plantar
fasciitis. Owing to its anti-inflammatory effect, this treat-
ment may relieve both acute and chronic pain of the heel (4);
however, histological examination has shown that plantar
fasciitis is not an inflammatory response but a degenerative
process with microtears of the fascia and collagen necrosis,
and a number of investigators have recommended that plantar
fasciitis should be more exactly termed plantar fibrosis (2,5).
As a result, the efficacy of corticosteroid injection has been
brought into question. Corticosteroid injection is believed to
provide only short-term pain relief or even no benefit (3,4).
Furthermore, the patient may suffer from an increased risk of
plantar fascia rupture following the treatment (6).

At present, several published randomized controlled trials
(RCTs) (7-10) have compared the efficacy of corticosteroid
injection with that of placebo injection for the management
of plantar fasciitis; however, the efficacy of corticosteroid
injection remains controversial. The present meta-analysis was
performed to determine the efficacy of corticosteroid versus
placebo injection for the treatment of plantar fasciitis.

Materials and methods

Search strategy. Databases, including Medline, the Cochrane
Library, Google Scholar and Embase, were systematically
searched for RCTs comparing the efficacy of corticosteroid
and placebo injection for plantar fasciitis. The time limitation
was set from the establishment of the databases to January 1,
2014. The free terms ‘plantar fasciitis’, ‘plantar fibrosis’, ‘heel
pain’, ‘painful heel’, ‘corticosteroid’ and ‘steroid’ and corre-
sponding Medical Subject Headings in different combinations
were used for the literature search. The citations and reference
lists of relevant articles were checked in a series for additional
studies.

Inclusion criteria. The full texts of potentially relevant studies
were retrieved and reviewed. Studies that met the inclusion
criteria were eligible. The inclusion criteria were developed
based on the PICOS framework (patient, intervention, compar-
ison, outcome and study design) as follows: i) P, patients who
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felt pain in the heel and had a point of tenderness over the
calcaneal medial tubercle and who were definitely diagnosed
with plantar fasciitis; ii) I and C, corticosteroid injection and
placebo injection were compared; iii) O, outcomes, including
visual analogue score (VAS) and plantar fascial thickness
(PFT), were described; iv) S, studies of an RCT design were
included. Eligible studies were accepted for inclusion without
language restriction.

Data extraction. Two reviewers independently extracted the
demographic characteristics and outcomes. The demographic
characteristics included the first author, year of publication,
location, sample size, average age, male/female ratio, interven-
tion, comparison, study design and follow-up duration.

Quality assessment. The risk of bias tool (11) was used to
assess the methodological quality. All included studies were
assessed in seven aspects: Random sequence generation, allo-
cation concealment, blinding of patients, blinding of therapists,
incomplete outcome data, selective reporting and other bias.

Evidence grading. The Grading of Recommendations
Assessment, Development and Evaluation (GRADE)
system (12) was used to grade the evidence quality for all
outcomes. Outcomes based on RCTs were of high quality.
Five factors (risk of bias, inconsistency, indirectness, impreci-
sion and publication bias) had the potential to downgrade the
evidence level. Finally, four evidence levels (high, moderate,
low and very low) were determined.

Statistical analysis. The outcomes were VAS and PFT. The
relative risk with 95% confidence interval (CI) was calculated
for dichotomous data, while the standardized mean difference
(SMD) or MD with 95% CI was adopted to analyze continuous
variables. The statistical heterogeneity across trials was esti-
mated using the I? value. A fixed-effects model was adopted
when heterogeneity could be ignored (I°<50%); otherwise the
randomized-effects model was used. Statistical analysis was
performed with RevMan software, version 5.2 (The Nordic
Cochrane Center, The Cochrane Collaboration, Copenhagen,
Denmark), and P<0.05 was considered to be statistically
significant.

Results

Characteristics of the included studies. The flow diagram
of the literature search is shown in Fig. 1. Four RCTs (7-10)
with a total of 289 patients were ultimately considered to be
eligible according to the inclusion criteria. The characteris-
tics of the included studies are presented in Table 1. All of
the included studies compared corticosteroid injection and
placebo injection in the treatment of plantar fasciitis. Two
studies were performed in UK (7,10), one in Australia (8) and
one in Kenya (9). The patients in the included studies were
middle-aged and elderly, with an average age of between 43.1
and 58.2 years. The follow up duration was between two and
six months.

Quality assessment. The results of the quality assessment
are shown in Table II. Randomization was mentioned in

Table I. General characteristics of the included studies.

Study
design

Average age Gender BMI in kg/m?

Sample

First author,
year (ref.)

Follow-up

Outcomes

Comparison

Intervention

(C/P)

(years) (M/F)

size (n)

Location

6 months

VAS

RCT

2ml 1%

1 ml 2% lignocaine

58.2

54

UK

Crawford,
1999 (7)

lignocaine

with 25 mg prednisolone

acetate

hydrochloride
1 ml normal

saline

12 weeks

VAS, PFT

RCT

1 ml 4 mg/ml
dexamethasone

43/39 31.4/30.9

82 52.7

Australia

McMillan,

2012 (8)
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sodium phosphate

RCT VAS 2 months

Saline and

Methylprednisolone

Kenya 88 43.1 42/46 31.7

Abdihakin,
2012 (9)

lidocaine plus
conservative
treatment

1 ml 0.9%

saline

acetate 40 mg plus

conservative treatment

12 weeks

VAS, PFT

RCT

0.5 ml (20 mg)

65 494 29/36 31.3/324

UK

Ball,

methylprednisolone

2013 (10)

acetate and 0.5 ml saline

(9) BMLl is the overall value of the two groups. M/F, male/female; BMI, body mass index; C/P, corticosteroid/placebo; RCT, randomized controlled trial; VAS, visual analogue score; PFT, plantar fascia thickness.
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Table II. Risk of bias of the included studies.
First author, Random sequence  Allocation  Blinding of Blinding of = Incomplete Selective ~ Other
year (ref.) generation concealment patients therapists ~ outcome data  reporting bias
Crawford, 1999 (7 Low Low Low Low High Low Unclear
g
McMillan, 2012 (8) Low Low Low Low Low Low Unclear
Abdihakin, 2012 (9) Low Unclear Low Low Low Low Unclear
Ball, 2013 (10) Low Unclear Low Low Low Low Unclear
c
,g Records identified through database Additional records identified through
8 searching other sources
= (n=378) (n=0)
-
=
@
=
v v
Records after duplicates removed
(n=203)
o
=
=
a h 4
o Records excluded (n=186)
& Records screened -reviews/comments (n =45)
(n=203) ® -case series (n=32)
-out of scope (n=109)
a— A 4
Full-text jliici:;;:iws“d et | Full-text articles excluded (n =11)
g (r?= 17) 7| -lack of placebo control (n=11)
=
=)
o
A 4
Studies included in
qualitative synthesis
PR (n=6)
B A 4
o L .
= Studies included in
= quantitative synthesis
— (meta-analysis)
(n=4)

Figure 1. Flow diagram of literature screening process.

all the studies but one study did not report the randomized
sequence generation. Allocation concealment was reported
in two studies. Blinding of patients was used in all studies
and blinding of therapists was used in all studies. Incomplete
outcome data and selective reporting were generally of low
risk. The remaining items were of unclear risk.

Outcome measurements. The follow-up duration varied
among the included studies, and the results were pooled based
on different follow-up durations. The VAS scores after one,
two and three month(s) were reported in three (7-9), two (8,9)
and three (7,8,10) studies, respectively. The results showed
that pain relief was achieved after one month by corticosteroid
injection (SMD, -0.32; 95% CI, -0.59--0.06; P=0.02) (Fig. 2);
however, no difference was detected with respect to VAS score
after two months (SMD, -0.04; 95% CI, -0.35-0.27;, P=0.79)
(Fig. 3) or three months (SMD, -0.42; 95% CI, -1.00-0.16;

P=0.15) (Fig. 4), although the corticosteroid injection group
tended to have a lower VAS score. The PFT was recorded in
two studies (8,10) with a total of 147 patients. The patients
treated with corticosteroid injection showed a tendency of
a thinner PFT, although no significant difference was found
(MD, -0.70; 95% (1, -1.77-0.38; P=0.20) (Fig. 5).

Evidence grading. Evidence grading according to the GRADE
system is shown in Table II1. Four outcomes in this meta-anal-
ysis were analyzed. The quality of evidence was high for the
VAS after one and two months, and moderate for the VAS
after three months and the PFT (Table III).

Discussion

Local corticosteroid injection is a commonly used treatment
for patients with plantar fasciitis. At present, several RCTs
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Table III. GRADE assessment of outcomes.

Quality assessment

No. of Risk of Publication
Outcome studies Design bias Inconsistency Indirectness Imprecision bias Quality  Importance
VAS-1 3 RCT  Not serious No serious No serious  No serious  Undetected High Critical
inconsistency indirectness imprecision
VAS-2 2 RCT  Not serious No serious No serious  No serious  Undetected High Critical
inconsistency indirectness imprecision
VAS-3 3 RCT  Not serious Serious® No serious  No serious ~ Undetected Moderate Critical
indirectness imprecision
PFT 2 RCT  Not serious Serious® No serious  No serious  Undetected Moderate Important
indirectness imprecision

*The heterogeneity among included studies was not negligible. RCT, randomization controlled trial; VAS-1, visual analogue score at one
month; PFT, plantar fascia thickness; GRADE, Grading of Recommendations Assessment, Development and Evaluation.

Corticosteroid Placebo

Std. Mean Difference

Std. Mean Difference

_Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
Abdihakin 2012 .15 1.8 44 6.43 2 38 38.0% -0.15 [-0.58, 0.29] -
Crawford 1999 29 25 27 4 29 27 247% -0.40 [-0.94, 0.14] - —
MeMillan 2012 411 248 41 525 248 41 37.3% -0.46 [-0.89, -0.02] =
Total (95% CI) 112 106 100.0%  -0.32[-0.59, -0.06] -
ity Chiz = = = 12 =0° + + + +
Heterogeneity: Chi* = 1.06, df =2 (P = 0.59); 2 =0% V 05 0 0.5 1

Test for overall effect: Z = 2.37 (P = 0.02)

Corticosteroid Placebo

Figure 2. Forest plot for visual analogue score at one month between corticosteroid and placebo injection. SD, standard deviation; CI, confidence interval.

Corticosteroid Placebo Std. Mean Difference Std. Mean Difference
_Study or Subgroup  Mean _ SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fi % Cl
Abdihakin 2012 578 18 44 548 19 38 50.0% 0.16 [-0.27, 0.60]
McMillan 2012 37.7 245 41 437 242 41  50.0% -0.24 [-0.68, 0.19]
Total (95% Cl) 85 79 100.0% -0.04 [-0.35, 0.27]
i Chi2 = = = s |2 = + + 1 + }
Heterogeneity: Chi* = 1.67, df = 1 (P = 0.20); I = 40% 4 05 0 05 1

Test for overall effect: Z=0.27 (P = 0.79)

Corticostercid Placebo

Figure 3. Forest plot for visual analogue score at two months between corticosteroid and placebo injection. SD, standard deviation; CI, confidence interval.

Placebo

Corticosteroid

Std. Mean Difference

Std. Mean Difference

Study o e2an 2 2 e g 95% V. Random, 95%
Ball 2013 283 176 44 538 338 21 31.8% -1.05 [-1.60, -0.50] .

Crawford 1999 36 28 7 37 33 27 324% -0.03 [-0.57, 0.50]

McMillan 2012 346 27.7 41 403 254 41 35.8% -0.21 [-0.65, 0.22)

Total (95% Cl) 112 89 100.0% -0.42 [-1.00, 0.16]

Heterogeneity: Tau® = 0.18; Chi*=7.88, df =2 (P = 0.02); I = 75% _'1 -0'5 6 0:5 i

Test for overall effect: Z=1.43 (P = 0.15)

Corticosteroid Placebo

Figure 4. Forest plot for visual analogue score at three months between corticosteroid and placebo injection. SD, standard deviation; CI, confidence interval.

Corticosteroid Placebo

nean d 2 d 2 g
4.7 1 44 6 21 451%

Mean Difference

AN O

30 [-2.16, -0.44]

Ball 2013 19 -1
McMillan 2012 574 1.14 41 594 1.34 41 54.9% -0.20 [-0.74, 0.34]
Total (95% CI) 85 62 100.0% -0.70 [-1.77, 0.38]

Heterogeneity: Tau® = 0.47; Chi* = 4.48, df=1 (P = 0.03); =78%
Test for overall effect: Z=1.27 (P = 0.20)

Mean Difference

Random

2 -1 0 1
Corticosteroid Placebo

Figure 5. Forest plot for plantar fascia thickness between corticosteroid and placebo injection. SD, standard deviation; CI, confidence interval.
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have compared corticosteroid injection with placebo injec-
tion; however, the conclusions remain controversial. This
meta-analysis was therefore conducted to determine whether
corticosteroid injection is superior to placebo injection.
The results showed that patients benefit from corticosteroid
injection in terms of the VAS after one month. No notable
improvement was observed with respect to the VAS after two
or months or the PFT.

The etiology of plantar fasciitis is not fully understood
and may be multifactorial (2,4,13). Evidence has suggested
that gender, age and weight contribute to the disease
process (13). The association between plantar fasciitis and
gender is controversial. No difference was detected with
respect to the male/female ratio in this study. Despite a study
finding the incidence rates for men and women to be 9.2
and 18.0 per 1,000 person-years, respectively (13), another
retrospective analysis suggested that men are more likely
to suffer plantar fasciitis than women (14). The average age
of patients in the present study ranged between 43.1 and
58.2 years. It has previously been demonstrated that plantar
fasciitis is a chronic degenerative process caused by repeti-
tive microtrauma of the plantar fascia (15). The incidence
rate of the condition increases with age (13). In the present
study, the average body mass index was mentioned in three
studies (8-10) and ranged from 30.9 to 32.4 kg/m?. The inci-
dence of plantar fasciitis in obese individuals has been found
to be 5.6-fold higher than that in the non-obese (16). Other
potential risk factors, including limited ankle dorsiflexion
and prolonged weight bearing, may also contribute to the
disease development (13); however, these risk factors were
not reported in the included studies.

In the present study, pain relief was gained with cortico-
steroid injection after one month but not after two or three
months. Furthermore, no difference was detected with respect
to the PFT. The short-term efficacy of corticosteroid injection
has been previously confirmed, and was in accordance with
the present results; however, this modality was primarily used
for shoulder and elbow tendinitis (17). The plantar fascia is
a different structure and the results may not be exactly the
same. Considering the observation that corticosteroid injec-
tion tended to produce more favorable results than placebo,
without significant difference, we speculated that it was due
to the illusion of small sample size. Thus, the power for each
outcome was calculated. The results showed that the power for
PFT was 0.91, while that for the remaining outcomes was <0.8,
which confirmed our speculation.

Plantar fasciitis causes heel pain and disables activity. In
the present analysis, foot function was meaningful during the
follow-up. Abdihakin et al (9) treated patients with plantar
fasciitis with steroid injection and the Foot Function Index
scores were recorded at study entry and at one and two months.
The results showed that steroid injection did not improve
function compared with the control group. Another RCT (18)
compared corticosteroid and placebo therapy for plantar fasci-
itis, and foot function was assessed using the Maryland Foot
Score. Compared with the placebo, corticosteroid injection
improved the function score at the end of treatment but not at
the one-month time-point.

Corticosteroid injection for the treatment of plantar fasci-
itis can significantly improve the heel pain, particularly in the
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short term; however, it can also cause serious complications,
including plantar fascia rupture, fat pad atrophy, plantar fascia
calcification, nerve injury, sterile abscess, calcaneal osteomy-
elitis and even impaired vision (19-22). In the present analysis,
two studies (8,10) reported that no adverse event occurred.
This was not mentioned in two other studies (7.,9).

Plantar fasciitis is generally a self-limiting disease, and
the majority of patients report spontaneous heel pain relief
within one year, even without treatment (2,23); however,
~10% of patients seek care from the physician due to unre-
lieved pain and disabled daily activities (2). Corticosteroid
injection is considered to be one of the first-line treatments
and has been found to produce satisfactory short-term results
by blockading the inflammatory response and improving
local edema, swelling, pain and foot function. Despite this, it
has been revealed that inflammatory cells are rarely present
within the lesion and that plantar fasciitis is therefore essen-
tially a degenerative disease (5). This finding has led to the
efficacy of corticosteroid injection being questioned and to
the suggestion that there could be an increased risk of certain
adverse events with this method. The treatment should there-
fore not be used until it has been confirmed to be effective.

The present meta-analysis was a secondary research
based on published studies and was certainly flawed. Firstly,
only four studies with a total of 289 patients were finally
included; thus, the power for all outcomes may be limited by
the small sample size. Secondly, the heterogeneity between
the included studies cannot be ignored. This heterogeneity
may have been caused by a number of factors, including
different treatment algorithms, clinical skills and physician
experience. A physician with more experience and skills
would be considerably more likely to administer an accurate
injection with few adverse events. Furthermore, the outcomes
were mainly VAS, which is somewhat subjective. Other
objective changes included tenderness threshold, heel tender-
ness index and heel pad thickness, which were not reported
in all the included studies. In addition, measurements on
safety, economy and quality of life were seldom provided.
Despite the weaknesses, the present meta-analysis did reveal
that patients with plantar fasciitis may benefit from local
corticosteroid injection with respect to the pain symptoms, at
least in the short term.

In conclusion, the present meta-analysis has found that
corticosteroid injection may provide short-term pain relief;
however, the effect may vanish with the progression of time.
Further studies are required to confirm the present findings.
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