
OBSERVATIONS

Characteristics and
Outcomes of Subjects
With Diabetic Foot
Ulceration

Foot ulcers are a major cause of mor-
bidity and hospitalization in patients
with diabetes. The incidence of diabetic

foot ulceration is higher in developing
countries because of various sociocultural
factors. The majority of amputations in pa-
tients with diabetes are preceded by foot
ulceration; hence it is important to identify
patients at risk for this complication.

Studies show that the prevalence of
diabetic foot ulceration is between 4 and
10% in Pakistan (1), and the amputation
rate following foot ulceration is 8–21%
(1,2), depending on the methodology
used for treating foot ulceration. We iden-
tified diabetic patients at risk for ulceration
and compared the clinical and metabolic
characteristics of patients with and without
foot ulceration together with an analysis of
outcomes following ulceration.

We included 8,989 patients with di-
abetes attending the Baqai Institute of
Diabetology and Endocrinology, a tertiary
care center in Karachi, Pakistan, from
January 2004 to December 2009. Patients
were categorized into three groups: normal
feet, feet at risk, and foot ulceration. The
factors identified for feet at risk were di-
abetic neuropathy, previous history of foot
ulceration or amputation, presence of pe-
ripheral vascular disease, foot deformity,
and presence of corn or callus. Patients with
foot ulceration were classified according
to the University of Texas classification
system. Patients with foot ulceration were
followed for their final outcome (i.e.,
complete healing or lower extremity
amputation).

Nearly 10% of patients were identi-
fied as feet at risk. They were older
(age 55.7 6 11.1 vs. 49.2 6 12.3 years,
P , 0.000), had a longer duration of
diabetes (14.1 6 8.2 vs. 9.9 6 6.9 years,
P , 0.000), and had greater prevalence
of hypertension (81.54 vs. 78.33%,

P , 0.027). About 20% presented with
foot ulcers. Male sex, longer duration of
diabetes (.10 years), presence of neuro-
pathy, retinopathy, and nephropathy
(P , 0.000) were risk factors for foot ul-
ceration. Sixty-two percent of patients
had neuropathic ulcers, 36.6% had neu-
roischemic ulcers, and 1.1% had pure is-
chemic ulcers. Of 1,044 patients with foot
ulcers, 740 (70.8%) completely healed,
142 (13.6%) underwent amputation,
and 58 (5.5%) died.

Many factors have been suggested to
contribute to this unacceptably high rate
of lower extremity amputation, such as
severity of disease at presentation, in-
creasing age, poor socioeconomic condi-
tions, and lack of diabetes care in primary
setup with late referral to the secondary
and tertiary care units (3,4).

Preventive foot care practices were
followed by only 19.02%. Reasons for
this are multifactorial, including lack of
awareness regarding foot care, use of
improper foot wear, and barefoot walking.

The major limitation of our study is
that it is not population based and
represents patients referred to a tertiary
care center. The main strength is the size
of the study, with accurate characteriza-
tion and grading of ulceration and a high
follow-up rate.

We conclude that all patients with
diabetes should be screened to identify
those at risk for foot ulceration because
this is the most important step in pre-
venting foot complications. This is more
important in a resource-constrained
society such as Pakistan because the
economic and psychological impact of
diabetic foot ulceration and amputation
is considerable (5).

MUSSARAT RIAZ, FCPS1

ZAHID MIYAN, MCPS
1

SYED ITAAT ZAIDI, FCPS2

S. FARAZ DANISH ALVI, MBBS
3

ASHER FAWWAD, MPHIL
3

MUHAMMAD YAKOOB AHMADANI, FCPS1

ASIM BIN ZAFAR, MCPS
1

RAYAZ A. MALIK, MBCHB, FRCP, PHD4

ABDUL BASIT, FRCP1

From the 1Department of Medicine, Baqai Institute
of Diabetology and Endocrinology, Baqai Medical
University, Karachi, Pakistan; the 2Department of

Orthopaedic Surgery, Dow University of Health
Sciences, Karachi, Pakistan; the 3Department of
Research, Baqai Institute of Diabetology and En-
docrinology, Baqai Medical University, Karachi,
Pakistan; and the 4Division of Cardiovascular
Medicine, School of Clinical and Laboratory Sci-
ences, The University of Manchester, U.K.

Corresponding author: Abdul Basit, research@
bideonline.com.

DOI: 10.2337/dc11-1906
© 2012 by the American Diabetes Association.

Readers may use this article as long as the work is
properly cited, the use is educational and not for
profit, and the work is not altered. See http://
creativecommons.org/licenses/by-nc-nd/3.0/ for
details.

Acknowledgments— PharmEvo Private
Limited, Pakistan, provided support to the
Department of Research at the Baqai Institute
of Diabetology and Endocrinology (BIDE). No
other potential conflicts of interest relevant to
this article were reported.
M.R., Z.M., S.I.Z., S.F.D.A., and A.F. con-

ceived of the study design and acquired and
analyzed data. M.R., Z.M., S.I.Z., S.F.D.A.,
R.A.M., and A.B. drafted the manuscript and
revised it for important intellectual content.
M.R., Z.M., M.Y.A., A.B.Z., A.F., and A.B.
approved the final manuscript. A.B. is the
guarantor of this work and, as such, had full
access to all the data in the study and takes
responsibility for the integrity of the data and
the accuracy of the data analysis.
The authors acknowledge the help of Mr.

Bilal Tahir, research coordinator, BIDE, for
providing support in data entry andMs. Fariha
Shaheen, statistician, BIDE, for helping with
the data analysis.

c c c c c c c c c c c c c c c c c c c c c c c c

References
1. Ali SM, Basit A, Sheikh T, Mumtaz S,

HydrieMZ.Diabetic foot ulcer—a prospec-
tive study. J PakMed Assoc 2001;51:78–81

2. Ince P, Abbas ZG, Lutale JK, et al. Use of the
SINBAD classification system and score in
comparing outcome of foot ulcer manage-
ment on three continents. Diabetes Care
2008;31:964–967

3. Rathur HM, Boulton AJ. The diabetic foot.
Clin Dermatol 2007;25:109–120

4. Viswanathan V, Thomas N, Tardon N, et al.
Profile of diabetic foot complications and
its associated complications: a multicentric
study from India. J Assoc Physicians India
2005;53:933–936

5. Ali SM, Fareed A, Humail SM, et al. The
personal cost of diabetic foot disease in
the developing world—a study from
Pakistan. Diabet Med 2008;25:1231–1233

care.diabetesjournals.org DIABETES CARE, VOLUME 35, SEPTEMBER 2012 e63

O N L I N E L E T T E R S

mailto:research@<?tjl=20mm?><?tjl?>bideonline.com
mailto:research@<?tjl=20mm?><?tjl?>bideonline.com

