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ABSTRACT

Objective: To find out the frequency of peripheral neuropathy in newly diagnosed type 2 diabetic patients.

Material and Methods: This retrospective single center study was carried out in Department of Medicine, Khyber 
Teaching Hospital (KTH) Peshawar-Pakistan. A total of 151 patients who were either newly diagnosed or diagnosed 
within 6 months were retrieved from medical records of the Department of Medicine KTH Peshawar from January 2017 
to December 2017. Patients with type 1 diabetes or diagnosed later than 6 months were excluded from the study. Both 
admitted patients and patients seen in OPD were included in the study. Both detailed history and proper neurological 
examination of the lower limbs were retrieved from medical records and findings were recorded on preformed proforma.

Results: A total of 151 patients either newly diagnosed or diagnosed within 6 months with type 2 diabetes were includ-
ed in the study. Eighty six were female and 65 were male with female to male ratio of 1.3:1. Age distribution amongst 
study population ranged between 35-65 years. Mean age of the population was 44.6 ± 8.54 years. Out of 151 patients, 
19.2% had peripheral neuropathy on clinical examination.

Conclusion: Diabetic peripheral neuropathy is one of the commonest complications of diabetes mellitus and anyone 
who develops tingling, numbness or diminished sensations should be thoroughly screened for diabetes mellitus.
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INTORODUCTION

	 Diabetes Mellitus (DM) is one of the commonest 
medical illnesses worldwide with enormous morbidity 
and mortality. Around 387 million adults between the 
ages 20 and 79 worldwide were suffering from Diabetes 
Mellitus in 2014 and it is expected to reach 592 million 
by 2035. Almost 179 million people with type 2 diabetes 
are undiagnosed. According to International Diabetes 
Federation (IDF) report 2013, five countries had more 
than 10 million diabetic population: China, India, USA, 
Brazil and Russian Federations. In 2013 IDF report, 
Tokelau (37.5%), Micronesia, Marshall Islands, Kiribati, 
Cook Islands, Vanuatu, Saudi Arabia, Nauru, Kuwait 
and Qatar (22.9%) were top 10 countries with highest 
prevalence of diabetes in adult population. Sixty four 
percent cases in urban and 36 % in rural is affected 

amongst diabetic population worldwide.1

	 About 7 million people are suffering from diabetes 
in Pakistan and acquire 8th position worldwide and is 
expected to rise to 4th position by the year 2025.2 WHO 
estimates that 10% of male and 9.8% of female popu-
lation is suffering from diabetes mellitus.3

	 Diabetes has two main types, type 1 and type 2. 
Ten percent of diabetic population has type 1 diabetes 
and 90 percent has type 2 diabetes. Slightly more 
men are affected than female in general population.4, 5 

Both insulin resistance and defective insulin resistance 
causes type 2 diabetes mellitus.6

	 Data from various studies consistently show 
the fact that patients with diabetes mellitus usually 
develop two main complications, microvascular and 
macrovascular. Microvascular complications include 
neuropathy, retinopathy and nephropathy.Amongst 
these, peripheral neuropathy is the earliest and most 
frequently observed long term complication of diabe-
tes that causes increased risk of foot ulceration, limb 
pain with numbness and huge burden on economy. 
It is also the commonest cause of non-traumatic limb 
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amputation.7-9

	 The most common type of diabetic peripheral 
neuropathy (DPN) is symmetrical, distal sensorimotor, 
polyneuropathy, responsible for 75% of all diabetic 
neuropathies.10 Diabetic peripheral neuropathy is de-
fined as “the presence of symptoms and/or signs of 
peripheral nerve dysfunction in people with diabetes 
after the exclusion of other causes.” Peripheral diabetic 
neuropathy in newly diagnosed diabetics is estimated 
to be present in 2.4% to 29.2% and in some studies 
up to 68.1%.11-17 The onset of DPN is usually insidious 
and typically presents as a painless loss or change of 
sensation detected by clinical tests.Patients will typically 
experience numbness, tingling, pain, and/or weakness. 
These symptoms begin in the lower limbs symmetrically 
and may eventually spread to the fingers and hands in 
more severe cases, described as a “stocking-glove” dis-
tribution.18,19 As this type of neuropathy causes reduced 
sensations in lower limb and feet, so higher chances of 
foot ulceration and subsequent amputation.

	 The primary objective of the study was to deter-
mine the frequency of peripheral neuropathy in newly 
diagnosed diabetics or those who had diabetes for last 
6 months. The present study will transfer the message to 
the population that anyone with peripheral neuropathy 
must screen himself/herself for diabetes so that other 
micro and macrovascular complications may be slowed 
if not totally prevented.

MATERIAL AND METHODS

	 This retrospective single center study was con-
ducted in Medicine Department of Khyber Teaching 
Hospital, a tertiary care hospital from medical records 
of patients from January, 2017 to December, 2017. 
Newly diagnosed diabetic patients are defined as those 
patients who are either newly diagnosed or diagnosed 
within last 6 months.The total sample size was 151, 
keeping 8% margin of error and 95% confidence inter-
val, using WHO sample size calculator. Both admitted 
patients and seen in OPD with age range 35-65years 
were included in the study.Patients with type 1 diabe-
tes, patients with gestational diabetes or other type 
of diabetes, patients whose duration of diabetes was 
more than 6 months, patients with peripheral vascular 
disease, patients with foot ulcers or any critical illness, 
unconscious patients, patients with altered sensori-
um or dementia or patients with secondary causes 
of neuropathy like uremia or vitamin B12 deficiency 
were excluded from the study. Informed consent was 
obtained from all patients. After getting approval from 
hospital ethical committee to conduct the study, data of 
patients was retrieved for all patient who visited either 
OPD or admitted in ward and who were either newly 

diagnosed diabetics or had diabetes for last 6 months. 

	 Peripheral neuropathy was diagnosed from their 
medical records of detailed neurological assessment 
at the time of admission. The main variables recorded 
were numbness, tingling sensations, paresthesias, 
burning sensations, lower limb weakness and clinical 
examination using tests such as pin prick sensations, 
10gm monofilament for touch sensations at planter 
surface of both great toes and metatarsal joints, 128 
Hz tuning fork for vibration sensations and ankle reflex. 
All relevant investigations like renal function tests, liver 
function tests, peripheral blood smears, X Ray Chest, 
ECG, random blood sugar, daily fasting blood sugar and 
HbA1c were recorded too on designated proforma. All 
the informations and other demographic data like name, 
age, sex, BMI and address was also recorded on this 
proforma. Data was analyzed using SPSS version 20. 
All the results were presented as tables and graphs.

RESULTS

	 Mean age of the population was 46.6±8.54 years. 
Eighty six (57%) were female in our population and 65 
(43%) were male as shown in graph no. 1. Female to 
male ratio was 1.3:1. The mean age of the male was 
48.4±7.5 years while those of female were 44.8±9.5. 
Stratification of patients into different age groups is 
shown in table 1.

	 The mean HbA1c was 9.2±2.0 SD. It was more 
deranged in female patients (Mean=9.8±1.8 SD) as 
compared to male patients (Mean=8.6±2.2 SD). These 
results are shown in table 2. In our study, 33 (38.4%) 
female participants were obese (BMI >30), 39 (45.3%) 
were overweight (BMI 25-29.9) while only 14 (16.3%) 
had normal weight (BMI18.5-24.9). Amongst male pa-
tients, 20 (30.7%%) were obese (BMI>30), 30 (46.1%) 
were overweight (BMI 25-29.9) while only 15 (23.1%) 
had normale weight (BMI 18.5-24.9).The results are 
shown in table 3.

	 In our study, out of 151 patients, 29 patients 
(19.2%) had developed peripheral neuropathy when 
they visited our department. Out of these 29 patients, 
19 were female and 10 were male. Out of these 19 
female patients, 9 were obese, 9 were overweight and 
only 1 had normal BMI. Out of 10 male patients, 4 were 
obese, 3 were overweight and 2 had normal BMI. The 
results are shown in fig no. 2and table 4. The frequency 
of signs and sypmtoms of peripheral neuropthy is show 
in fig. 3 and 4 respectively.

DISCUSSION

	 Poorly managed diabetes mellitus is associated 
with a lot of serious complications including cardiovas-
cular, neurological, locomotor, visual, renal, dermato-
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Fig. No. 1

Fig. No. 2

Fig. No. 3

Fig. No. 4

Table 1: Age Distribution (n=151)

Age (Years) Frequency (Percentage)
35-45 58 (38.4%)

46-55 64 (42.4%)

56-65 29 (19.2%)

TOTAL 151 (100%)

Table 2: Stratification of Participantsaccording to 
HbA1c (n=151)

Gender No. of Patients HbA1C
Female 86 9.8±1.8

Male 65 8.6±2.2

Total 151 9.2±2.0

Table 3: Stratification of Participants According to 
Bmi (n=151)

BMI Male Female
Obesity (>30) 20 33

Overweight (25-29.9) 30 39

Normal (18.5-24.9) 15 14

Total 65 86

Table 4: Gender and Bmi Wise Stratification of 
Patients with Peripheral Neropathy

BMI Male Patients Female Patients
Total No (Per-

centage %)
Total No (Per-

centage %)
Obese 4 40 9 47.37

Overweight 4 40 9 47.37

Normal 2 40 1 05.26

Total n=29 10 100 19 100

logical, depression and even limb amputation leading 
to minor and major disability and premature mortality. It 
also puts a substantial financial burden on the economy 
of the country. Good diabetic management substantially 
reduces the risk of all these complications.20

	 Half of the patients show signs of complication 
even at the time of diagnosis of type 2 diabetes melli-
tus.21 Patients may start developing complications even 
five to six years before diagnosis and it may take more 
than 10 years before clinical diagnosis of diabetes.22

	 Our present study is more focused on neurologi-
cal complications developed either in newly diagnosed 
type 2 diabetic patients or who presented within 6 
months of their diagnosis. 

	 Our study comprised of 151 individuals, 86 (57%) 
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female and 65 (43%) male. Gender analysis in two other 
local studies showed male predominance as compared 
to our study.23, 24 This may be due to different geographic 
distribution, early visits to tertiary care hospital by fe-
males, more severe diabetes complications amongst 
female patients, more prevalent obesity amongst our 
female population or it may be an accidental finding. 

	 Mean age in our study population was 46.6±8.5 
years.Nearly the same mean age (45.19 years) was 
reported in other studies.23,24 It was reported high in 
studies conducted in Iran (52.7±9.9 years) and India 
(49 years).25,26 Diabetes was poorly controlled in all of 
the participants with mean HbA1c 9.2±2.0. It was more 
deranged in female as compared to male (9.8±1.8 vs. 
8.6±2.2 respectively). HbA1c level more than 7 was 
reported in half of study population in another study 
conducted by Roman-Pintos LM, while Sheesha E re-
ported 9.5±2.4; so both these studies favours my high 
HbA1c value.24,27

	 In majority of our population, BMI was >24.9. 
Thirty three female and 20 male were obese (BMI >30) 
while 39 female and 30 male were overweight (BMI > 
25-29.9). Rest of the population had normal BMI. A 
study conducted by Chandrashekar N, showed BMI of 
29.93±10.23 which is nearly comparable to our study.28

	 Neuropathies are a common long term complica-
tion of diabetes affecting almost 50% of diabetic popu-
lation.18 Diabetic peripheral neuropathy was recorded in 
19.2% of our study population. Impaired proprioception 
was the most common abnormality followed by loss 
of vibration sense, loss of ankle jerk then two point 
discrimination, light touch and pin prick. Numbness 
and tingling was the most common symptom followed 
by burning feet and pain, and lower limb weakness. 
Incidence and prevalence of peripheral neuropathy 
varies greatly but most studies report prevalence in at 
least 10-15% of newly diagnosed diabetic patients.29 

Peripheral neuropathy is the most common cause of 
foot ulceration leading to charcot neuroarthrpathy.18 

Study conducted by Dutta A, 29% of the participant 
had peripheral diabetic neuropathy.31 In another study 
conducted by Shukla V in India reported prevalence of 
peripheral neuropathy as 23% which is nearly correlat-
ing my study.26 In few studies, quite low prevalence 
has been noted (approximately 10%).32,33 A local study 
conducted by Alia A in Lahore showed prevalence of 
peripheral neuropathy in 68 of patients which is higher 
than our study.15 Another local study conducted in Ka-
rachi showed a prevalence of 16.8% which is nearly co 
relating my study.23 A study conducted in India showed 
a prevalence of 15.9% which is nearly co-inciding my 
study.28

	 As this is a retrospective, single center study and 
the population under study is also small, so the results 
can’t be applied on large population. To be applied 
on large population, multi centered, prospective, ran-
domized controlled large sample size trial is required. 
Moreover nerve conduction studies were not performed 
on patients due to financial restrains.

CONCLUSION

	 Peripheral neuropathy is a very common micro-
vascular complication of diabetes mellitus and poor 
glycemic control is the main culprit. Moreover anyone 
who presents to us with signs and symptoms of periph-
eral neuropathy must be evaluated for diabetes mellitus 
and thus many serious complications of diabetes like 
diabetic foot ulcers which is the leading cause of limb 
amputation and charcot arthropathy can be prevented.
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