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INTRODUCTION
Diabetes Mellitus (DM) affects about 2–5% of Euro-

pian populations and 20% in other parts of the world1. 
Worldwide, approximately 180 million people with type 
2 DM are reported by the World Health Organization2. 
New cases of diabetes mellitus are increasing world-
wide; and it will get doubled with 366 million by 2030. 
Changing habits of diet and longer life expectancy is 
the main reason behind it3 Diabetes mellitus is a glob-
al, non-communicable disease affecting all age groups. 
Deaths in relation to diabetes-associated complications 
accounted for approximately 6% of the global mortality 
in the year 20004.

Pakistan with high prevalence of diabetes ranks sev-
enth in the world thereby making diabetes as an epi-
demic disease5-8. In a developing country like Pakistan, 
there are higher rates of diabetes and it’s complications 
causing a major social and economic burden. Although 
diabetic patients have a 15-fold higher risk of amputa-
tions but still half of these amputations could be pre-

vented with early treatment, awareness and education 
regarding foot care and emphasis to have good glyce-
mic control7. Diabetic foot ulcers (DFUs) results due to 
loss of sensations, smaller blood vessels angiopathies 
and uncontrolled blood glucose levels9.  Most of the 
patients with DFUs need to be admitted in health care 
centers and complicated by infections and ultimately 
amputations. Amputation rates are higher in infected 
foot ulcers than in non-infected ulcers. Diabetes is the 
sole cause of 50% of non-traumatic amputations10.

Late referrals, inadequate medical facilities and lack 
of awareness regarding foot care lead to ulcers. Preva-
lence of diabetic foot ulceration is 4-10% in Pakistan11, 
and the amputation rates following foot ulceration are 
8–21%12,13.  Early referrals, immediate management and 
awareness of taking care of one’s feet can prevent am-
putation. Diabetic neuropathy and infections being the 
leading causes of gangrene in the developing world14.

Due to rising prevalence, Pakistan will be the fourth 
country with highest diabetic population globally (7.6% 
or 13.8 million) by the year 203015. Prospective and de-
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scriptive studies consistently point to the fact that dia-
betic patients are more likely to develop complications 
which may be micro as well as macro-vascular16,17. 

Rationale behind doing this type of study was the 
growing epidemic of diabetes in Pakistan, affecting 
every age and gender with rising cases every year and 
non-availability of reliable data. Amputations are pre-
ceded by foot ulceration among diabetics; hence it 
is extremely necessary to identify the persons at risk. 
We therefore conducted this study in our population 
to highlight the importance of this issue in diabetics. 
Frequency determination and comparison of foot ulcers 
leading to amputations in relation to gender, duration 
and type of diabetes were the primary objectives of this 
study.

METHODOLGY
A hospital based study was conducted in District Pe-

shawar in three main tertiary care health facilities (Ha-
yatabad Medical Complex, Khyber Teaching Hospital 
and Kuwait Teaching Hospital) from November-2015 to 
February-2016. Diagnosed and admitted patients with 
type 1 and 2 diabetes mellitus were the target popula-
tion for this study. The study was conducted after ethi-
cal clearance and prior permission.

One hundred and twelve patients of 20-78 years of 
age, were enrolled through non-probability convenient 
sampling technique. Diabetics who were non-smokers 
with no visible foot deformity (other than amputation/
ulcers due to diabetic complication) and new cases of 
diabetes were included in the study. Critically ill pa-
tients, gestational diabetes and the ones who did not 
consent upon were excluded. Informed consent was 
taken from each patient and ethical considerations were 
duly taken care of. Data were entered and analyzed in 
SPSS version 23 with computation of percentages and 
p- values. Significance level was set at <0.05.

RESULTS
A total 112 patients were enrolled. Participant’s age 

ranged from 23-78 years and mean age was 53.55 
±11.58 years. There were more females among the ad-
mitted patients as compared to males (72 vs. 40 respec-
tively). Male to female ratio was 1:1.8.

Visual disturbances were present in 32 (28.5%) in-
dividuals, 40 (35.7%) had nephropathy, 36 (32.1%) had 
cardiovascular problems, 64 (57.1%) had burning or 
shooting sort of pain, 88 (78.5%)  individuals felt tin-
gling sensations, 28 (25%) had claudication and 32 
(28.5%) had cold feet. Random blood sugar estimation 
showed that 12 (10.7%) individuals had blood sugar 
level of 151-200 mg/dl, 12 (10.7%) individuals had lev-
el between 201-250 mg/dl, 60 (53.6%) individuals had 
level between 251-300mg/dl, while 28 (25%) had more 
than 301mg/dl. Moreover, 48 (42.8%) patients had nev-
er checked their glycemic levels. 

The frequency of foot ulcers was more in males (24 
out of 40 or 60%) and among them, 16 (40%) got their 
lower leg amputated. On the other hand (40 out of 72 
or 55.5%) females had foot ulcers and 24 (33%) among 
them had amputations. Comparison of foot ulcers lead-
ing to amputations in relation to gender are shown in 
Table1.

Type 1 diabetics with foot ulcers were 44 (72%) while 
type 2 diabetics with foot ulcers were 68 (47%). Diabetic 
foot ulcers were found to be highly significant with type 
of diabetes (p value =0.007). Foot ulcers in relation to 
type of disease along with their p values are shown in 
Table 2. 

Duration of illness of more than 11 years was found 
to be a risk factor for 36 amputations out of 44 in type 1 
diabetes and 56 amputation in type 2 diabetes (p value 
=0.085), details are shown in Table 3.

Table 1: Gender wise comparison of amputations with p- values

Amputation
Gender

Total P Value
Male Female

Yes 16 24 40

0.482No 24 48 72

Total 40 72 112

Table 2: Foot ulcers in relation to type of diabetes with the p- values

Foot Ulcers Type 1 Diabetes  
Mellitus (n=44)

Type 2 Diabetes  
Mellitus (n=68) P value

Yes 32 (72%) 32 (47%)
0.007No 12 (28%) 36 (53%)

Total 44 (100%)  68 (100%)
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DISCUSSION

Pakistan being a developing country bears the high 
burden of diabetes due to its rising prevalence18. Diabe-
tes substantially raises the morbidity and mortality and 
quality of life is compromised among the sufferes18,19. 
This study showed increased frequency of diabetic foot 
ulcers in males though females were greater in num-
ber. Length of the disease had a direct effect on the 
development of foot ulcers but not found to be sig-
nificant according to the results of this study. However 
maximum patients having HB1Ac of more than 11% had 
amputations. Risk of micro-vascular and macro-vascular 
complications in relation to raised HBA1c levels (>6.5%) 
and poor glycemic control were depicted in a landmark 
study of United Kingdom Prospective Diabetes Study 
(UKPDS)18. Type-2 diabetes with poor glycemic con-
trol has profound implications on health and is a major 
contributing risk factor for the development of diabetic 
complications20. In an another research it was found that 
poor glycemic control with HbA1c levels higher than 
10% were associated with increased risk of foot ulcers 
and diabetic foot deformities21. Results of the present 
study revealed that diabetic foot ulcers occurred with 
poor glycemic controls as reported in other studies22-24.

A study reported prevalence of diabetic foot ulcers as 
41.6% and among these 5.3% had past history of foot 
ulcers. Peripheral neuropathies and peripheral vascular 
disease are considered underlying pathologies after ad-
justing their ages and duration of disease25, which was 
consistent with our results; however frequency of past 
ulcers was not included in this study.

The present study described increased frequency of 
neuropathic symptoms, which is consistent with the 
findings of a study by Maulik et al26. Diabetics had a 
mean duration of 172.2 months (14.3 years) in a study 
by Madanchi et al27 whereas our study showed duration 
of 11 years. Male dominance in foot ulcers was also re-
ported by them as in this study27.

The findings of the current study showed higher fre-
quency of foot ulcers when compared to a study con-
ducted in Kenya which reported the burden of foot 
ulcers as 4.6% in diabetic patients28. Other studies con-

ducted in Ethiopia and Nigeria found diabetic food ul-
cer prevalence to be 31.1% and 41.1%, respectively29,30. 
Type of diabetes mellitus was one of the strongest pre-
dictors of diabetic foot ulcer occurrence. Those diabet-
ic patients who had type 1 diabetes mellitus were two 
times more likely to develop diabetic foot ulcers than 
those who had type 2 DM depicting highly significant 
p value of 0.007. This finding was inconsistent with the 
studies conducted in Nigeria, Egypt and Asia2,30,31 which 
indicated that type 2 diabetes mellitus was significantly 
associated with the occurrence of diabetic foot ulcers.

Small sample size, hospital based data and absence of 
control group were the main limitations of this study, so 
results cannot be extrapolated to rest of the district, city 
or the province.

CONCLUSION
The frequency of diabetic foot ulcers among diabetic 

patients at tertiary care hospitals of Peshawar was found 
to be high among males. Diabetic foot ulcers were 
found to be highly significant with type of diabetes.

RECOMMENDATIONS
Patients with diabetes should be screened for foot 

complications regularly. Patients should be told to wear 
comfortable shoes. Early referral of the diabetic patient 
from primary health care centers to the tertiary health 
care /diabetic center is of paramount importance so 
that they can be screened early for the diabetic compli-
cations by the multidisciplinary specialist team.

REFERENCES
1.	 Fard AS, Esmaelzadeh M, Larijani B. Assessment and treat-

ment of diabetic foot ulcer. Int J Clin Prac 2007; 61:1931–8.

2.	 World Health Organization. Diabetes: key facts updated. 
WHO 2017. Available at: http://www.who.int/mediacen-
tre/factsheets/fs312/en/index.html

3.	 Saad N, Elhadedy K, Ramadan N, Mohmady O, Farid M. 
The prevalence and risk categorization of diabetic foot 
complications in cohort group in, BeniSuif, Egypt. Life Sci 
J 2013; 3:10.

4.	 World Health Organization. Diabetes action now book-
let: a life-threatening condition. WHO 2004. Available at: 

Table 3: Comparison of amputations with duration & type of disease

Duration of Diabetes
Type of Diabetes

Total P Value
Type 1 Type 2

<6years 4 4 8

0.085
6-11 years 4 8 12
>11 years 36 56 92
Total 44 68 112



JPMI VOL. 32 NO. 1 43

A COMPARATIVE STUDY ON DIABETIC FOOT ULCERS LEADING TO AMPUTATIONS

www.who.int/diabetes/BOOKLET_HTML/en/index3.html

5.	 Shera AS, Jawad F, Maqsood A. Prevalence of diabetes in 
Pakistan. Diabetes Res Clin Pract 2007; 76:219–22. 

6.	 Shera AS, Basit A, Fawwad A, Hakeem R, Ahmedani MY, 
Hydrie MZ et al. Pakistan National Diabetes Survey: prev-
alence of glucose intolerance and associated factors in 
the Punjab Province of Pakistan. Prime Care Diabetes 
2010; 4:79–83. 

7.	 Prevalence estimates of Diabetes Mellitus (DM), 2010 – 
MENA [Online].  Available from: http://www.idf.org/con-
tent/mena-data [Cited 12 August, 2016].

8.	 IDF DIABETES ATLAS- 7th EDITION [Online]. Available 
from: http://www.diabetesatlas.org [Cited 30th August, 
2016].

9.	 Todd WF, Armstrong DG, Liswood PJ. Evaluation and 
treatment of the infected foot in a community teaching 
hospital. J Am Podiatr Med Assoc 1996; 86:421–6. 

10.	 Birke JA, Patout CA Jr, Foto JG. Factors associated with 
ulceration and amputation in the neuropathic foot. J Or-
thop Sports Phys Ther 2000; 30:91–7. 

11.	 Moulik PK, Mtonga R, Gill GV. Amputation and mortality 
in new onset. Diabetic foot ulcers stratified by etiology. 
Diabetes Care 2003; 26:491–4. 

12.	 Ali SM, Basit A, Sheikh T, Mumtaz S, Hydrie MZ. Diabetic 
foot ulcer—a prospective study. J Pak Med Assoc 2001; 
51:78–81.

13.	 Ince P, Abbas ZG, Lutale JK, Basit A, Ali SM, Chohan F. Use 
of the SINBAD classification system and score in compar-
ing outcome of foot ulcer management on three conti-
nents. Diabetes Care 2008; 31:964–7.

14.	 Humail SM, Anjum P, Haq SN, Itaat HZ, Quraishi MA. Di-
sastrous effect of diabetic foot and how this can be pre-
vented. J Pak Orthop Assoc 2009; 21:31–5.

15.	 Pakistan has seventh highest number of diabetics in the 
world. Available at: http://tribune.com.pk/story/162251/
pakistan-has-seventh-highest-number-of-diabetics-in-
the-world/ 

16.	 Lee ET, Keen H, Bennett PH, Fuller JH, Lu M. Follow up of 
the WHO multinational study of vascular disease in Di-
abetes: General description and morbidity. Diabetologia 
2001; 44:S3–13. 

17.	 Turner RC, Holman RR. Lessons from UKPDS. Diabetes 
Res Clin Pract 1995; 28:S151–7. 

18.	 Narayan KM, Gregg EW, Fagot-Campagna A, Engelgau 
MM, Vinicor F. Diabetes–A common, growing, serious, 
costly and potentially preventable public health problem. 
Diabetes Res Clin Pract 2000; 50:S77–84.

19.	 Ali SM, Basit A, Fawwad A, Ahmedani MY, Miyan Z, Malik 
RA. Presentation and outcome of diabetic foot at a tertia-
ry care unit. Pak J Med Sci 2008; 24:651-6.

20.	 Miyajima S, Shirai A, Yamamoto S, Okada N, Matsushita 
T. Risk factors for major limb amputations in diabetic foot 
gangrene patients. Diabetes Res Clin Pract 2006; 71:272-
9.

21.	 Medline Plus: Trusted Health Information for You: Type- 2 
Diabetes. Available at: https://www.nlm.nih.gov/medline-
plus/diabetestype2.html

22.	 Mahmood K, Aziz A. Association between high-risk foot, 
retinopathy and HBA1c in Saudi diabetic population. Pak 
J Physiol 2010; 6:22-8.

23.	 Intensive blood glucose control with sulphonylureas or 
insulin compared with conventional treatment and risk of 
complications in patients with type- 2 diabetes (UKPDS 
33). UK Prospective Diabetes Study Group. Lancet 1998; 
352: 837- 53.

24.	 Nathan DM, Genuth S, Lachin J, Cleary P, Crofford O, Da-
vis M et al. The effect of intensive treatment of diabetes 
on the development and progression of long term com-
plications in insulin dependent diabetes mellitus. New 
Engl J Med 1993; 329:977- 86.

25.	 Kumar S, Ashe HA, Parnell LN, Fernando DJ, Tsigos C, 
Young RJ et al. The Prevalence of Foot Ulceration and its 
Correlates in Type 2 Diabetic Patients: a Population-based 
Study. Diabet Med 1994; 11:480-4.

26.	 Moulik PK, Mtonga R, Gilli GV.  Amputations and mortali-
ty in new onset diabetic foot ulcers stratified by etiology.  
Diabetes Care  2003; 26:491-4.

27.	 Madanchi N, Tabatabaei-Malazy O, Pajouhi M, Heshmat 
R, Larijani B, Mohajeri-Tehrani MR. Who are diabetic foot 
patients? A descriptive study on 873 patients. J Diabetes 
Metab Disord 2013; 12:36.

28.	 Nyamu PN, Otieno CF, Amayo EO, McLigeyo SO.Risk fac-
tors and prevalence of diabetic foot ulcers at Kenyatta 
National Hospital, Nairobi. East Afr Med J 2003; 80:36-43. 

29.	 Amogne W, Reja A, Amare A. Diabetic foot disease in 
Ethiopian patients: a hospital based study. Ethiop J Health 
Dev 2011; 25:17–21.

30.	 Ogbera AO, Adedokun A, Fasanmade OA, Ohwovoriole 
AE, Ajani M. The foot at risk in Nigerians with diabetes 
mellitus-the Nigerian scenario. Int J Endocrinol Metab 
2005; 4:165–73.

31.	 Yadav R, Tiwari P, Dhanaraj E. Risk factors and complica-
tions of type 2 diabetes in Asians. Comm Rest Prog 2008; 
9:8-12.

CONTRIBUTORS
RR conceived and designed the study and did 

data collection. FRM did statistical analysis and re-
view, editing and final approval of manuscript. ZR did 
data collection. All authors contributed significantly 
to the submitted manuscript.


