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Background
Jordan is one of the developing
countries that faces an alarming
prevalence of type 2 diabetes and
poor glycaemic control.1,2 In two
identical cohorts conducted 10 years
apart (1994 and 2004), the preva-
lence of diabetes increased from
13% to 17.1%,2 leading to a conclu-
sion that Jordan has one of the 
highest prevalence of diabetes in the
world.1 Such a prevalence places a
heavy financial burden on the health
care system: the annual direct cost of
diabetes management has been esti-
mated to be as much as 654 million
Jordanian dinars.3

Indeed, the excessive cost of dia-
betes care is due to complications of
the disease including ulcers devel-
oped in the foot, which consume the
main bulk of the budget.4

The recommended preventive
activities have been directed towards
manipulating factors contributing
to the development of foot ulcers.
Examples of such factors, which are
mainly complications arising from
diabetes, include: peripheral neuro -
pathy, structural changes of the 
foot, peripheral vascular disease,
and oedema.5,6 Therefore, the basic
principles of prevention and care of
the diabetic foot suggest helping

those suffering from diabetes to
maintain their blood glucose levels
close to the normal range through-
out their life. In so doing, the 
incidence of the risk factors (com-
plications of diabetes) for foot
ulcers would be reduced.

Experts also stress the importance
of frequent foot screening to reduce
the incidence and/or consequences
of diabetic foot disease. It is assumed
that people at risk would be identi-
fied in the initial stages, and thereby
early and effective treatment can 
be provided before too much dam-
age occurs.6,7 Specifically, periodic
screening will enable timely detection
of poor protective sensation, and so
special precautions will be taken to
avoid possible sources of injury that

may not be perceived because of
peripheral neuropathies. Screening
will also reveal foot deformities that
increase the chance of skin break-
down, when bony prominences
repeatedly compromise soft tissues
against the hard surface of shoes. 

A literature search showed a lack
of information from Jordan on foot
changes contributing to the develop-
ment of diabetic foot ulcers. In view
of this dearth in the literature, the
present study was conducted in the
southern part of Jordan to discover
local patterns of diabetic foot
changes. In so doing, the evidence
necessary to make modifications in
the current model of diabetic 
foot care would be generated.
Specifically, this study aimed to
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report the findings of diabetic foot
examination in a cohort of
Jordanians with diabetes. It also
sought to elucidate whether or not
foot screening is provided as part of
lifelong diabetes management.

Methods
This study was part of descriptive
cross-sectional research that aimed
to examine the status of foot care
services in Jordan. The research
comprised two studies: one was an
interview-based survey of knowledge
and practice of diabetic foot self-
care; the other was a screening 
survey of the feet of a Jordanian
cohort with diabetes. 

This article reports on the
screening survey. Details of the study
design have been described in a pre-
vious publication.8 Granted ethics
approval was reported along with a
description of the study setting;
namely, nine health care facilities
throughout the south of Jordan, 
with one hospital being in Amman,
the capital of Jordan.8 Strategies
employed to recruit eligible partici-
pants were also outlined in addition
to the training provided for research
assistants (registered nurses were
working in the participating sites) in
terms of collecting data and prepar-
ing the data for analysis.8 

Data collection: the instrument. The
data were collected using a protocol
for foot examination that was devel-
oped from the literature on foot
care.9–11 The protocol guided the
research assistants to conduct three
main aspects of foot screening: i.e.
dermatological inspection, vascular
assessment and neurological assess-
ment. Dermatological assessment
included inspection of the interdigi-
tal foot space/toenails area for evi-
dence of fungal infection. Other
areas of the foot were also inspected
for corns, callus, oedema, foot defor-
mities and any evidence of ulcers.
The vascular assessment included

palpating the foot for hotness and
pulse (dorsalis pedis pulse and pos-
terior tibial pulse). The neurological
assessment sought information on
touch pressure sensation using a 10g
monofilament. The designed proto-
col contained a diagram showing
areas for monofilament application:
five areas in each foot (the pulp of
the hallux, the 2nd digit, and the 1st,
3rd and 5th metatarsal phalangeal
joints). For the purpose of this
research, loss of protective sensation
was defined as inability to feel the
10g mono filament in three locations
or more on both feet. The research
assistants were trained on how to
perform  the neurological assess-
ment using the monofilament instru-
ments. These instruments were not
available within the Jordanian phar-
maceutical and medical equipment
market, and so were ordered online
from a foot care company in the
United Kingdom.

The protocol was examined to
establish its face and content 
validity. Content and face validity 
was established firstly through
reviews by nurses specialising in 
diabetic foot care. A review for 
face validity was sought from the
Research Committee of the Faculty
of Nursing, Mu’tah University, and as
a result modifications were made. 

The reliability of the examination
protocol was established in two stages.
Firstly, expert reviewers established
the accuracy of the protocol.
Secondly, the peer review process
ensured, as far as possible, the stability
of the protocol. This assurance
stemmed from the fact that the peer
reviewers were knowledgeable of
research practices as well as being 
diabetic foot care clinicians. Such
multi-perspective reviews helped in
establishing consistency in the proto-
col. Before starting the process of data
collection, the protocol was piloted
on a sample of the target population
in Al-Karak governorate, and modifi-
cations were made as necessary.

The procedure. Before examining
each participant, the trained
research assistants obtained written
informed consent after providing
written and verbal information about
the study. On agreement to take part
in the study, demographic data and
information on participants’ health
history were collected. After that, the
research assistants measured the 
participants’ weight, height, blood
pressure (BP) and blood glucose
level using standardised equipment
provided by the researcher. In addi-
tion to the training undertaken, the
research assistants were provided
with a set of procedures for unifying
the way of measuring each parameter
in different sites of the study. Each
participant was instructed to remove
their shoes and heavy clothes, and
then their body weight was measured
using a mechanical scale (ADE
Model 707). Blood pressure was
measured on the participant’s right
arm using a mercury sphygmo-
manometer with appropriate cuff
size and stethoscope. Blood glucose
level was measured using a portable
glucometer (OneTouch Select).
Finally, foot examination was done
using the protocol described in the
previous section.

Data analysis. SPSS version 16 was
used to manage the data obtained
using the examination protocol.
Descriptive statistics were used to
summarise the participants’ demo-
graphic characteristics and describe
their clinical profile as well as report
on the findings of the examination. 

Body mass index (BMI) was cal-
culated (kg/m2) and classified into
four groups: underweight (BMI
<18.5), normal (BMI ≥18.5 and
<24.9), overweight (BMI ≥25 and
<29.9), and obese (BMI ≥30). 

Systolic and diastolic BP results
were classified into two groups:
≥130/80mmHg and <130/80mmHg.
Conventionally, a patient with 
diabetes is considered to have 
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hypertension if the average of two
independent BP readings, one
month apart, is ≥130/80mmHg.12

Measured blood glucose levels
were classified into the following
groups: <140mg/dL (7.7mmol/L),
140–199mg/dL (7.7–11.05mmol/L),
and ≥200mg/dL (11.1mmol/L). It
was postulated that classification 
into three groups would provide a
clearer picture of the participants’ 
glycaemic control.

Findings of the foot examination
were used to classify participants into
four risk categories ranging from 0
to 3; risk category 0 means no loss of
protective sensation in the foot.13 If
protective sensation was lost, partici-
pants who had no foot deformities
were placed into category 1. Those
with the coexistence of poor protec-
tive sensation and foot deformities

and/or absence of pulsation (dor-
salis pedis or posterior tibial) were
placed in risk category 2.13 Those
who had a history of foot ulceration
were assigned to risk category 3.13

Results 
Out of 1101 completed sheets of the
examination protocol, 29 people did
not meet the inclusion criteria for
the study. As a result, this analysis
included 1072 participants. 

Demographic profile. Out of the
1072 participants, 50.9% were males.
Participants’ age ranged from 17–90
years with a mean of 53.4 years
(SD=13.2 years). More than half of
the participants (54.2%, n=581) were
within the age group of 41–60 years;
around 30% (n=313) of the partici-
pants were aged above 60 years. 

The analysis showed that the 
majority of participants were either
obese (47.3%, n=507) or overweight
(35.4%, n=379). More than half
(57.9%, n=621) of the participants
were non-smokers, and the majority
(81.5%, n=874) were married. The
majority (75.9%, n=814) of partici-
pants were literate, and the propor-
tion of those educated to high school
level or above was the highest one
(44.6%, n=478). More than one-third
(38.2%, n=410) of the participants
were housewives, and nearly a quarter
(24.3%, n=261) of them were retired. 

Clinical profile. The majority (69.7%,
n=747) of participants had type 2 dia-
betes. The analysis showed that the
duration of diabetes was from less
than one year to 45 years, with a mean
of 9.22 years (SD=7.54 years). The
duration of diabetes of 35.2%
(n=377) of the participants was within
the bracket of 1–5 years. More than
half (58.1%, n=624) of the partici-
pants had had diabetes for more than
five years. Around half (48.5%,
n=520) had a blood glucose level 
of ≥200mg/dL. The mean blood 
glucose level of the study population
was 216mg/dL and the range was 
very broad from 53–850mg/dL
(SD=101mg/dL). The most common
(65.8%, n=705) form of diabetes treat-
ment was oral hypoglycaemic agents,
followed by insulin (31.2%, n=335)
either alone or with oral hypogly-
caemic agents. Most (62.4%, n=669)
participants had a history of other ill-
ness. The analysis showed that 48.6%
(n=521) of the participants were
reported to have a history of hyper-
tension. On examination, measured
values of BP showed that more than
half (55.2%, n=592) of the partici-
pants had a systolic/diastolic BP of
≥130/80mmHg. Systolic BP ranged
from 90–200mmHg with an average
of 133.20mmHg (SD=19.83mmHg).
Diastolic BP was between 50mmHg
and 160mmHg with an average of
82.36mmHg (SD=12.22mmHg). 

Table 1. Foot examination profile of study participants

Variable No. %

History of numbness Yes 642 59.9
and tingling No 429 40

Missing values 1 0.1

History of foot Yes 144 13.4
ulceration No 924 86.2

Missing values 4 0.4

Foot pain Present 377 35.2
Absent 695 64.8

Numbness and/or Present 668 62.3
tingling Absent 404 37.7

Feet examined by Yes 173 16.1
your doctor No 898 83.8

Missing values 1 0.1

Heard about foot Yes 207 19.3
specialist No 864 80.6

Missing values 1 0.1

Visit foot specialist Yes 76 7.1
No 993 92.6
Missing values 3 0.3

Regular foot Yes 52 4.9
examination No 1016 94.8

Missing values 4 0.4
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The foot: profile. A history of foot
numbness and tingling was reported
by nearly 60% of participants, and
most (62.3%) of the study population
had numbness and tingling at the
time of foot examination (Table 1).
More than one-third (35.2%) of the
participants had current foot pain.
The vast majority (83.8%) of the 
participants reported that their feet
had never been examined by health
care providers (Table 1). Nearly one-
fifth (19.3%) of participants reported
that they had heard about the pres-
ence of professionals specialising in
the field of foot care. A small propor-
tion (7.1%) of participants sought
care from foot specialists, and a
smaller (4.9%) proportion men-
tioned that they undergo regular foot
examination (Table 1). The analysis
showed that 13.4% of participants had
a history of previous foot ulceration. 

The foot: examination. Inspecting
the participants’ feet showed the
presence of foot dryness among
56.7% (n=608) of the study popula-
tion. Foot deformities were reported
to be present among nearly one-fifth
(19.9%, n=213) of the study popula-
tion. Corns were noticed on the feet
of more than a quarter (25.7%,
n=275) of the participants. Oedema
was documented in 23.8% (n=255)
of participants. Fungal infection was
present between the toenails of 29%
(n=311) of the study cohort. Toenail
disorders were documented to be
inspected among 34.6% (n=371) of
the participants. Active foot ulcers
were found among 15.2% (n=163)
of the study population. Foot ampu-
tation was reported to be present
among 17 (1.6%) participants. 

Palpating the participants’ feet
revealed the presence of foot hotness
among 17.9% (n=189) of the cohort.
Assessment of foot pulse showed that
dorsalis pedis pulse and posterior tib-
ial pulse were not palpable in either
foot of 6.1% (n=65) and 8.1% (n=87)
of the study population, respectively.

The use of a 10g monofilament
showed that 20.6% (n=221) of partici-
pants had poor protective sensation. 

Findings obtained from foot
examination showed that most (705)
participants fell into risk category 0,
while 268 participants were placed
into risk category 3; 36 and 57 par-
ticipants were in risk categories 2
and 1, respectively. (Figure 1.)

Discussion
To our knowledge, this study is the
first to document foot examination in
a cohort with diabetes from Jordan,
including those from the southern
part. Our results showed that nearly
66% of the study population had a
risk category 0, and 25% had a risk
category 3. These categories are part
of a stratification scheme aiming to
identify patients at risk of diabetic
foot-related complications, and then
allocate the patients to the appropri-
ate level of care. The foot risk stratifi-
cation scheme suggests that the 
frequency of foot screening should 
be greater when the category of risk
increases. Accordingly, patients within
risk category 3 require foot examina-
tion every one to three months
depending on the patient’s condition,

whereas those in risk category 0 can
be examined on an annual basis. 

The increase in the frequency is
necessary because risk category 3
includes patients with a history of
foot ulceration or amputation,13

people at greater risk of recurrence
of foot ulcers.14 Our screening found
that 15.2% (n=163) and 13.4%
(n=144) of the study population had
active ulcers at the time of examina-
tion and history of previous foot
ulceration, respectively. Our analysis
did not examine the percentage of
those who had both a previous 
history and current foot ulcers.
Studies from Jordan have reported a
diabetic foot ulcer prevalence of 4%
(n=1142),15 and 19% (n=95).16 The
reported prevalence in Arabian
countries varies from 1–12%.17 Such
wide variations could be explained by
differences between studies in terms
of the research design used and the
sampling approach, making compar-
isons difficult. Determining the
prevalence of diabetic foot ulcera-
tion is beyond the scope of this study.
Accordingly, additional research is
required to examine the prevalence
of diabetic foot in Jordan. A consid-
erable proportion of Jordanians with

65.76%
Category 0

5.32% Category 1

3.36% Category 2

25.0%
Category 3

0.56% Missing data

Figure 1. Foot risk categorisation of study participants 
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diabetes experience foot ulcers in
their lifetime, placing them at higher
risk of ulcer recurrence. Therefore,
risk category 3 is the recommended
class for such patients because 
intensive follow up can be provided,
thus reducing the incidence of 
ulcer recurrence. 

In the light of the discussion
above, it is necessary to prevent 
people from reaching risk category 3,
and to stay within the categories of
relatively low risk. A substantial pro-
portion of our participants were
within risk category 0. The feet of
such patients require an annual
examination as recommended by 
the International Working Group on
the Diabetic Foot who developed 
the stratification scheme mentioned
above.13 In other words, diabetic foot
care should be started once the diag-
nosis of diabetes is made, even if
there is no evidence of foot irregular-
ities. This was not the case for the vast
majority of the study participants
whose feet had never been examined
by health care providers. It is recog-
nised that foot examination is the
most neglected part of diabetes
care.18 Accordingly, diabetic foot care
programmes have been established,
and so an increase was reported in
the percentages of people who have 
their feet screened annually.19–21

However, it must be emphasised that
most programmes have been estab-
lished in developed countries.22

In developing countries, preventive
diabetic foot care programmes are
either not available,22 or they are in
their infancy and not accessible to
people outside major cities.22,23

Qualitative evidence from Jordan
argues that, similar to other coun-
tries, reasons for a lack of adherence
to periodic diabetic foot examination
include the culture of practice within
the health care systems.24 Negative
attitudes and beliefs of both patients
and health care professionals towards
preventive care are also real barriers
to optimal diabetic foot care.24

Accordingly, it is of no surprise that
the percentage of participants whose
feet were screened periodically was
<5%. It is a matter of concern that the
10g monofilament was not available
within the Jordanian pharmaceutical
market, as it is considered a conven-
ient, simple and inexpensive tool 
for detecting loss of protective sensa-
tion.25 Indeed, the lack of availability
of such a simple screening tool sug-
gests that the concept of diabetic foot
screening is not established within
the context of the Jordanian health
care system, despite the availability of
a national diabetes centre offering
educational programmes in the field
of foot care. Moreover, Jordan has
not yet adopted local guidelines for
the management of the diabetic foot.
Consequently, it is unsurprising that
>80% of the study participants had
not heard about professionals special-
ising in the field of foot care.
Accordingly, we add our voice to the
qualitative argument that launching
the concept of periodic diabetic foot
screening within the Jordanian
health care system requires decisions
at national level plus efforts to
increase public awareness of the
importance of lifelong diabetic foot
care.24 Circu lating the findings of the
present study to policy-makers and
professional organisations will foster
the adoption of a policy of annual
foot assessment. Raising public aware-
ness should also encourage the avoid-
ance of behaviours, e.g. barefoot
walking, that increase the likelihood
of ulceration. 

The main benefit of lifelong man-
agement is detecting foot changes in
their early stages. Loss of protective
sensation is considered the primary
contributing factor in the occurrence
of diabetic foot ulceration.26,27 For
this reason, people with sensory
peripheral neuropathy are classified
within risk category 1.13 In the 
present study, the 10g monofilament
examination revealed that one-fifth of
the study participants had diminished

protective sensation, yet only 5.3% of
the participants were within risk cate-
gory 1. This can be explained by the
fact that participants had, in addition
to loss of protective sensations, other
factors according to which they were
classified into higher categories of
risk. Examples of other risk factors
include foot deformities and periph-
eral vascular disease; such factors
increase the risk when any of them
coexists with peripheral sensory 
neuropathy. As a result, risk category 2
becomes the appropriate class for
those with diabetes, and so it is 
recommended that their feet be
examined every three months.13 Our
findings showed that one-fifth of the
participants had deformities in their
feet with 6.1% and 8.1% having 
impalpable dorsalis pedis and poste-
rior tibial pulses, respectively.

In addition to the risk factors dis-
cussed above, our screening exercise
found other factors that increase the
likelihood for ulcer formation.
Examples include: foot dryness,
corns, oedema, toenail disorders and
foot hotness. Although these factors
may be deemed minor skin changes,
they are considered serious issues if
they coexist with diabetes because
such minor problems may progress
into serious ulcers. Accordingly, the
role of patients and their families
should be considered in performing
daily foot inspection to detect minor
skin changes, and so appropriate care
will be sought. Patients should be
encouraged to report evidence of
pain, tingling and numbness in their
feet which are early indicators of
peripheral neuro pathy. Our findings
showed that numbness and tingling in
the foot was a common complaint
among the study participants.
Furthermore, the blood glucose read-
ings obtained suggest that partici-
pants had poor glycaemic control, a
primary contributory factor for dia-
betic neuropathy.28 This supposition
was made despite the fact that a single
blood glucose reading may not be
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representative of an individual’s gly-
caemic state. However, the reading
was obtained on random bases that
most likely reflect the reality of the
participant’s daily glycaemic control.
It is claimed that glycaemic control is
still far from satisfactory among the
majority of Jordanians with dia-
betes.2,29 Accordingly, patients should
be encouraged to maintain their
blood glucose levels within the 
normal range in that well-controlled
blood glucose is the initial step
towards reducing the incidence of
foot ulcerations. 

Limitations. As our study results were
obtained from a relatively large
cohort with diabetes recruited from
nine health care facilities, the find-
ings reflect a realistic depiction of
diabetic foot risk factors among
Jordanians. However, the study had
certain limitations that need to be
taken into account. These include
the multi-site nature of the study, sug-
gesting that differences among par-
ticipating sites may have affected the
results in some way. Despite the train-
ing undertaken, variations between
research assistants in performing 
the foot examination were possible
because of different experiences.
Additionally, data obtained through
examination were not confirmed by
in-depth clinical assessment. 

Conclusion
In this screening survey study,
trained research assistants exam-
ined the feet of 1072 people who
sought diabetes treatment from
health care facilities located in the
capital, and the south of Jordan.
Findings from the screening not
only confirmed the impression that
Jordan has a high prevalence of risk
factors for diabetic foot ulceration,
but also highlighted limitations in
care provided to Jordanians with
diabetes. Specifically, periodic foot
screening is not part of basic dia-
betes care, yet postgraduate degrees

in diabetic foot care are offered.
Efforts should be made to legitimise
the concept of standardised peri-
odic foot examination within the
context of care provided to
Jordanians with diabetes. In the
meantime, national campaigns are
recommended to promote foot
screening as an integral component
of lifelong diabetes management.
The campaign needs to be targeted
to reach the public as well as
providers of diabetes care.
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