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HEEL PAIN AND ITS ASSOCIATIONS
Muhammad Azhar Iqbal, Amber Hussain, Maria Imran, Muhammad Usman Azhar and Shazia Azhar

Objective: Heel pain is an everyday increasing problem in young people more commonly in
females. It is estimated that about one million people with complaint of heel pain seek medical
advice per year. Therefore, it was needed to highlight its clinical associations.
Methods: One hundred and thirty-eight cases with heel pain were registered. For comparison,
134 subjects were registered as control. All subjects were segregated into gender groups. Each
gender group was further subdivided into young (age < 40) and old (age > 40) groups. Three
parameters were considered, i) blood pressure, ii) body mass index (BMI) and iii) serum uric acid
level.
Results: The overall male to female ratio was 1:3. There was significant difference (p < .05) in
the means of systolic and diastolic blood pressure of old (> 40) cases of both gender groups. The
Odds ratio showed association between DBP and heel pain in female group only. There was
significant difference (p < .05) in the means of BMI of cases from those of age and gender
matched controls. The Odds ratios also showed strong association between increased BMI and
heel pain. There was significant difference (p < .05) in the means of uric acid levels of cases from
those of controls in female groups only. Similarly, the Odds ratio in this group showed association
between hyperuricemia and heel pain. When above parameters were analysed for
anindependentrisk factor, increased BMI and hyperuricemia were found to be associated with
heel pain as isolated and independent risk factors.
Conclusion: In our study, the female cases outnumbered the male cases by 1:3.The results
showing the association between heel pain and increased BMI were well consistent with the
international studies. For hyperuricemia, the association with heel pain was also consistent with
international studies. Similarly, the hypertension was also found in the cases with heel pain in old
groups only. The obesity and hyperuricemia were found to beisolated and independent risk
factors associated with the heel pain.
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Introduction

Methods

Heel pain is defined as pain at the bottom of heel
and/or at the site of insertion of Achilles tendon,
worsening on walking after rest or prolonged
sitting.1 Planter fascists and heel spurs are the most
common pathological causes of heel pain.1,2 It is an
everyday increasing medical problem commonly
seen in young females. In a study in the USA, it was
estimated that about one million people with heel
3
pain (planter fascists) visit hospitals per year. There
are many factors associated with heel pain such as
congenital deformities, excessive running, chronic
arthritis, pronated gait, ill-fitting footwear, etc.
Certain medical conditions are also attributed as
risk factors with heel pain; these include obesity,
4,5
hyperuricemia and hypertension. Therefore, in
this study, three risk factors, body mass index,
serum uric acid level and blood pressure were
included. These parameters in cases with heel pain
were compared with those of the age and gender
matched controls.

It was a case-control study. The cases were selected
solely upon clinical basis; fulfilling the above
definition of heel pain. The subjects with congenital
deformities of foot, diabetes mellitus and with acute
or chronic arthropathy were excluded from the study.
There was no age or gender restriction. Any subject
fulfilling the above definition criteria was included in
the study. All cases and controls were segregated into
male and female groups. Each gender group was then
further divided into two subgroups, i.e., young group,
age less than 40 years and old group, age more than 40
years. All subjects were selected at the Out-door
Patient Department, Sheikh Zayed Medical College
Hospital, Rahim Yar Khan from 22-09-2015 to 1605-2016. Five parameters were recorded in all
subjects in the study. These were age, gender, blood
pressure, body mass Index and serum uric acid. Blood
pressure was taken with mercury
sphygmomanometer. The upper limit of systolic
blood pressure ≤ 140 mmHg and that of diastolic
5
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pressure ≤ 90 mmHg was taken as normal. Weight
and height were recorded on standard weight and
height machine. Weight was recorded in kilograms
nearest to the whole digit in ordinary clothes and
height in centimetres nearest to 0.5 without shoes
and DUPTA/CHADAR. The body mass index
was computed using Quetelet ratio, weight
(Kg)/height (meter)2. Queteletratio 20-25 was
6.7
taken as normal in both genders. Serum uric acid
of all subjects was assayed incomputerised Serum
Analyser Machine. Normal upper limit of serum
uric acid was ≤ 7 mg/dL in males and that of ≤
6mg/dL in females. For statistics, the 'p' value was
calculated using t-distribution using 95%
confidence interval. The association with the risk
factors was established using Odds ratio. The
confidence interval for Odds ratio was calculated at
the level of 95%. The Odd ratio or confidence
interval containing 1.0 or zero was considered as
“no association” between the heel pain and the
parameter under consideration.

Results
Total 272 subjects were finally selected in the study.
Among these, 138 subjects were cases and 134 were
controls. The distribution of cases and controls in
gender and age groups is summarised in the
(Table-1). The above results showed that
prevalence of heel pain in females was higher as
compared to age matched males.
(Table-2). In young age groups, more females
(1:4) were involved with heel pain as compared to
old female group (1:1.5). The overall male to
female ratio was found to be 1:3.
(Table-3). It is evident that there was no statistical
difference in means of ages of cases and controls in
both gender groups. The statistics of blood
pressure revealed that the means of blood pressure
were significantly higher in cases than those of
controls in old groups (age > 40) of both genders.
For body mass index, the means in cases were
significantly higher than those of controls in all age
and gender matched groups. The means of uric

acid levels in female cases (both young and old
groups) were significantly higher than those of age
and gender matched controls. While, in both young
and old groups of male cases, the means of the serum
uric acid levels were statistically insignificant from
those of age matched controls. (Table-4).
The Odds ratios of BMI in both gender groups
revealed that the risk factor wass trongly associated
with heel pain. This result was well consistent with
that of found in the t-distribution (p < .05, in all age
and gender groups). For hypertension, the Odds
ratioshowed relationship between diastolic blood
pressure and heel pain in females only. In males, no
association was found between blood pressure and
heel pain. While, the results of t-distribution revealed
significant difference (p < .05) in the means of blood
pressure in old male and female groups. For serum
uric acid levels, the Odds showed strong association
with heel pain in females only. The Odds ratio in
males showed no relationship with heel pain. This is
well consistent with the result of t-distribution that
showed the significant difference in means of uric
acid in female cases of young and old age groups from
those of age matched controls(p < .05). While, in
males, the results of uric acid were insignificant(p >
.05)in both age groups.
The parameters under consideration, i.e.,
hypertension, obesity and hyperuricemia were
analysed for an isolated and independent risk factor
associated with the heel pain using Odds ratio. The
combined (all subjects) data analysis revealed that
obesity was associated as an isolated and independent
risk factor with the heel pain, (OR 5.02; 95% CI =
2.78 9.05). The hyperuricemia was also associated as
an isolated and independent risk factor with the heel
pain (OR 2.19; 95% CI = 0.051 9.41). While, the
Odds ratio evaluation for blood pressure as an
isolated and independent risk factor for heel pain
revealed nil results.

Discussion
In this study, the overall male-to-female ratio was 1:3.
3
In a study in the USA, this ratio was found to be 1:2.
In another study in the USA, the females had

Table-1: Distribution of cases and controls in gender, age groups.
Gender

Age<40
Controls
Cases

Cases

Age>40
Controls

Cases

Grand Total
Controls

Females

69

68

33

33

102

101

203

Males

16

16

20

17

36

33

69

Grand Total 85

84

53

50

138

143

272

6

Total
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Table-2: Summary of cases.(Male-to-Female Ratios)
Age

Males

Females

Grand Total

Age<40

16

69

85

1:4

Age>40

20

33

53

1:1.5

Grand Total

36

102

138

M:F Ratios

1:3

Table-3: The results of t-distribution.
Parameters
Age

Males

Females

Age< 40 p>0.05 insignificant

Age< 40 p>0.05 insignificant

Age< 40 p>0.05 insignificant

Age>40 p>0.05 insignificant

Systolic BP

p>0.05 insignificant

P<0.05 significant

p>0.05 insignificant

p<0.05 significant

Diastolic BP

p>0.05 insignificant

P<0.05 significant

p>0.05 insignificant

p<0.05 significant

BMI

P<0.05 significant

p<0.05 significant

P<0.05 significant

p<0.05 significant

Uric Acid

P<0.05 significant

P<0.05 significant

p>0.05 insignificant

p>0.05 insignificant

Table-4: Results of Odds ratio.
Parameters

Males

Females

Systolic BP

OR=0

AD/BC= 0

No association

OR=0

AD/BC= 0

No association

Diastolic BP

OR=6.60

CI=2.02 - 21.50

Associated RF

OR=0

AD/BC= 0

No association

BMI

OR=8.62

CI=4.20 - 17.67

*Associated RF

OR=6.93

CI=2.41 - 19.98

*Associated RF

Uric Acid

OR=11.76

CI=3.44 - 40.24

*Associated RF

OR=5.17

CI=1.03 - 26.02

*Associated RF

increased rate of incidence than males OR 1.95
8
(95% CI = 1.93-1.98). In our study, the male-tofemale ratio was increased most probably because
of the fact that in female cases three risk factors
were Bprevailing,i.e., hypertension, increased BMI
and hyperuricemia in comparison to male where
only one risk factor,i.e., increased BMI was found
[Table 3c].
The means of the BMI of cases of both young and
old age groups of males and females had significant
difference (p < .05) from those of age and gender
matched controls. Similarly, the results of Odds
ratio also showed strong relationship between
increased BMI and heel pain in both gender groups.
In our study, the Odds ratio in males was 6.93 (95%
CI = 2.41 19.98); and for females it was 8.62 (95%
CI = 4.20 17.67). The statistical analysis also
showed that increased BMI was an isolated and
independent risk factor for heel pain. The results
were similar to a study carried out in the USA where
the Odds ratio in subjects with heel pain having
8
BMI > 30 was 5.6 (95% CI = 1.9 16.6; P < .05). In
another study carried out in Netherland, the Odds
ratio in subjects with heel pain having raised BMI
(> 27) was 3.7 (95% CI = 2.93 5.62).9 In another
study by David M Pizzano, showed that 40% of
obese, 23.4% of overweight and 11.4% of normal

weight subject had heel pain.10 In another study in the
USA, study concluded a moderate correlation
between increased BMI and planter fascia thickness.11
Thus, the results regarding BMI in this study were
well comparable with those of international studies.
The means of serum uric acid levels in young and
oldfemale age groups with heel pain had significant
difference (p < .05) from those of age matched
controls. Similarly, the Odds ratio also showed strong
association (OR 11.76; 95% CI = 3.44- 40.24)
between hyperuricemia and heel pain in this gender
group. The statistical analysis also showed that
hyperuricemia was an isolated and independent risk
factor for heel pain. In a study by Taniguchi Y,
revealed that uric acid crystals were found from the
12
aspirates of heel enthesitis. In another article by
Christian Nordqvist, higher levels of uric acid were
13
associated with heel pain. The attacks of acute gouty
arthritis occur in joints of various locations including
14
heels. So, our results were consistent with the
international researches. But, in 5.17; 95% CI = 1.03
26.02). Thus, in our study, there was disparity in
results of male and female cases with regards to
hyperuricemia. This parity can be explained on the
fact that in female cases, hypertension (DBP) was
associated with the heel pain. While in male cases,
hypertension did not show any association with heel
7
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pain (see below). It is fact that hypertension itself
has strong associated with hyperuricemia.15 In our
study, the Odds ratio in female cases, showed
strong association between high blood pressure
(DBP) and hyperuricemia while in male cases, the
same did not show such association. Therefore,
hypertension could be a contributory factor of
hyperuricemia in female cases.
Male cases of both age groups, the means of serum
uric acid levels had insignificant difference (p > .05)
from those of age matched control groups.
Similarly, the Odds ratio did not show any
association between hyperuricemia and heel pain in
male cases as the confidence interval contained 1.0
(OR 5.17; 95% CI = 1.03 26.02). Thus, in our
study, there was disparity in results of male and
female cases with regards to hyperuricemia. This
parity can be explained on the fact that in female
cases, hypertension (DBP) was associated with the
heel pain. While in male cases, hypertension did not
show any association with heel pain (see below). It
is fact that hypertension itself has strong associated
with hyperuricemia.15 In our study, the Odds ratio in
female cases, showed strong association between
high blood pressure (DBP) and hyperuricemia
while in male cases, the same did not show such
association. Therefore, hypertension could be a
contributory factor of hyperuricemia in female
cases.
For hypertension, there was significant difference
(p < .05) in the means of blood pressure in cases
of old age groups of both gender groups from
those of age and gender matched controls. For

Odds ratios, the female gender group with heel pain
showed strong association with high diastolic
pressure (OR 6.60; 95% CI=2.02-21.58). While in
male groups, the Odds ratio was found to be zero.
This disparity can be explained on the facts that in
female cases there were three risk factors found, i.e.,
increased BMI, hyperuricemia and high blood
pressure. While, in male cases of both young and old
groups, only one risk factor i.e., increased BMI was
found to be strongly associated with heel pain. This is
another reason that number of female cases was three
times of the male cases. As the high blood pressure
had been found in both the old groups of male and
female cases, most probably it could be age related.
But it is fact that hypertension and hyperuricemia are
16
inter-linked.

Conclusion
In our study, increased BMI found to be the strong
risk factor for heel pain in all age and gender groups
of cases. In female cases of both young and old age
groups, all three parameters, increased BMI,
hyperuricemia, and hypertension were found to be
associated with heel pain. The cases of old male
group showed the relationship between hypertension
and heel pain. The statistical analysis of combined
data of all subjects revealed that increased BMI and
hyperuricemia were isolated and independent risk
factors for heel pain.
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Picture Quiz

What is the diagnosis?
A 45 years female patient with four month history of joint pain, fever, cough and ear discharge.

See answer at page #37
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