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Abstract

Background: Distal symmetrical polyneuropathy (DSPN) is among the common and serious complications of diabetes mellitus (DM). However, there is paucity of
data on its prevalence and severity in Northern Nigeria. The study was, therefore, aimed to determine the prevalence and severity of DSPN among type 2 DM subjects
at Ahmadu Bello University Teaching Hospital (ABUTH), Zaria, Nigeria.

Method: This study was a cross-sectional comparative study of 330 type 2 diabetes subjects presenting consecutively at the endocrine clinic of ABUTH, Zaria and 165
healthy controls randomly selected from a community in Zaria. Socio-demographic data were obtained using an interviewer-administered questionnaire and subjects
were physically examined. Biothesiometry and the United Kingdom Screening Test (UKST) were used to assess peripheral neuropathy in both cases and controls.
Data was analysed with SPSS version-17 using Chi-square analysis and Student t-test.

Results: The mean+SD age of the DM subjects was 49.60+9.81 years while that of the controls was 49.93+10.09 years (p=0.73). The prevalence of DSPN was 39.7%
among type-2 diabetes patients and 6.1% among controls. Moderate and severe neuropathy were present in 30.3% and 6.0% of the diabetic subjects respectively.

Conclusion: DSPN is commoner among people with diabetes mellitus when compared to healthy controls with a large proportion of subjects presenting with

moderate severity. It is recommended that efforts be made to screen for DSPN among diabetes patients using simple and sensitive methods.

Introduction

Diabetes mellitus (DM) is a complex metabolic disorder
characterized by persistent hyperglycemia resulting from defects in
insulin secretion, insulin action or both [1]. While atherosclerotic
vascular disease in diabetes (macrovascular complication) is associated
with premature mortality, microvascular complications namely
diabetic retinopathy, nephropathy and neuropathy are associated
with considerable morbidity. This trend leads to significant economic
and social costs both from health care services and through loss of
productivity [1].

Peripheral neuropathy is a general term used to describe disorders
of the peripheral nerves. Although DM is thought to be the commonest
cause of peripheral neuropathy, there are so many other causes
including autoimmune disorders, inherited neuropathies, drugs, toxins,
infections, trauma etc.

Diabetic Neuropathy (DN) is defined as somatic and/or autonomic
neuropathy that is attributed solely to DM [2]. Rochester Diabetes study
showed that up to 10% of peripheral neuropathy in diabetic patients
was due to causes other than diabetes [3]. Diabetic Sensorimotor
Polyneuropathy (DSPN), a type of diabetic neuropathy (DN) has several
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names e.g. Distal Symmetrical Polyneuropathy, Distal Symmetrical
Peripheral Neuropathy [3,4].

DPN presents in various ways and is generally classified as
focal or generalized neuropathies. Diffuse neuropathies are more
common and include DSPN, autonomic neuropathies, acute painful
neuropathy and hyperglycaemic neuropathy. The focal neuropathies
are less common and usually self-limiting with variable duration; they
include thoracolumbar radiculoneuropathy (DTLRN), lumbosacral
radiculoplexus neuropathy (DLSRPN), also known as diabetic
amyotrophy, and entrapment neuropathy [5,6].

DSPN is the commonest type of DN and is often considered
synonymous with DN. It often presents insidiously with symptoms
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initially in the lower limbs. Symptoms include dysaesthesia, unprovoked
pain, and hyperaesthesia. Symptoms are usually worse at night and
can lead to mood disorders like anxiety and depression. However,
a lot of patients may be asymptomatic with foot ulcer being the first
presentation [7].

According to the American Diabetes Association (ADA), DN
should not be diagnosed using a symptom, sign or test in isolation,
but a minimum of two abnormalities (from symptoms, signs, nerve
conduction studies, quantitative sensory testing or quantitative
autonomic tests). In clinical trials and epidemiological studies, either
quantitative tests or electrophysiology should be included [8].

Clinical practice guidelines recommend annual screening for
neuropathy in all patients with DM as part of routine assessment for
complications. This screening offers the patient the opportunity to take
actions like improving glycaemic control to reduce morbidity [2].

There are various methods of screening for DSPN. They include
neurological history, neurological examination, composite scoring
systems, quantitative sensory testing, nerve conduction studies (NCS),
and novel methods like nerve biopsy, skin biopsy, corneal confocal
microscopy, and nerve axon reflex/flare response [2].

United Kingdom Screening Test (UKST) is the most widely used
and accepted scoring system for DSPN. It is a simple, reproducible,
and reliable test for rapid screening of DSPN. It has been validated in
Nigeria with good results. It is quantitative and could be used to grade
the severity of DSPN. It is a useful substitute for NCS especially in
resource-poor settings [9].

The Biothesiometer is an instrument used to quantify vibration
perception threshold (VPT). A threshold of >25 volts is considered high
risk for foot ulcer with the risk increasing up to seven times. Studies
have shown consistent correlation between VPT measures and sural
nerve conduction velocity. VPT is also said to be a sensitive measure of
mild or subclinical neuropathy [10].

This study intends to assess the frequency and severity of DSPN.
This is in view of the fact that DSPN is the leading cause of diabetic foot
disease worldwide. With the risk of amputation in diabetic patients 25
times more than in people without diabetes mellitus [1]. Early detection
would allow for the institution of measures to prevent this dreaded
complication.

Materials and methods

This is a descriptive cross-sectional comparative study conducted
over six months in 2016 involving persons with type 2 diabetes mellitus
and non-diabetic subjects in Zaria. A total of 330 persons with type
2 diabetes, aged 18-64 years old, who gave informed consent were
recruited consecutively as they presented to the endocrinology clinic
or medical wards at ABUTH, Zaria. Also, 165 non-diabetic individuals,
aged 18-64 years old, who gave informed consent were recruited as
controls in communities in Zaria city. The exclusion criteria included
subjects with history of conditions known to cause peripheral
neuropathy e.g. leprosy, HIV, Guillain-Barre syndrome; those on
drugs known to cause peripheral neuropathy e.g. nitrofurantoin, anti-
tuberculosis drugs, anti-cancer drugs, anti-retrovirals, phenytoin,
metronidazole [11] lower limb amputees; people with history of stroke,
and comatose individuals.

Data was collected using a pre-tested interviewer-administered
questionnaire. The questionnaire was pre-tested on 10 patients who
were randomly selected using simple random sampling technique
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at the endocrine clinic of ABUTH. Each subject was interviewed
and examined. History included sociodemographic and medical
history while physical examination included weight, height, waist
circumference, blood pressure, fundoscopy, and neurological
examination. Screening DSPN was done using UKST and
Biothesiometry.

For the purpose of this study, an individual was said to have
DSPN if both UKST and biothesiometry were abnormal. Using
biothesiometry, a subject with a threshold of >25 volts in both feet was
considered to have peripheral neuropathy [10,12-14]. For the UKST,
a subject was said to have peripheral neuropathy if he/she had at least
moderate neuropathy disability score (NDS) of 26 or at least mild
NDS (score=3) plus moderate neuropathy symptom score (NSS) of>5
[15,16]. The severity of neuropathy was further assessed by grading the
NDS.

Vibration sensation was tested bilaterally using a 128 Hz generic
tuning fork placed over the apex of the big toe [10,17]. The ankle
reflexes was examined using a Queen-square tendon hammer [10].
Temperature sensation was measured using a tuning fork placed in
a beaker containing ice water for one minute. The test was done over
the dorsum of the foot or pulp of the hallux. With the eyes closed, the
patient was asked to describe the stimulus. The test was considered
abnormal if the subject felt the cold tuning fork as warm or he was
unable to describe the feeling.8 Pain sensation was tested using a
disposable pin sharp enough to cause a painful sensation. The pin was
applied proximal to the big toe nail just enough to depress the skin [10].

A digital biothesiometer (Vibrometer Diabetic Foot Care India)
comprising a VPT probe, a user manual, digital voltage display, and
voltage adjustable knob was used to measure VPT [17,18]. A single
site on each foot was used since studies have shown no significant
difference between single site and multiple site testing [19]. A single
site was preferred considering the fact that the shorter the examination
time, the more accurate the results obtained since subject’s attention
was needed [19].

Ethical approval for the study was obtained from the ABUTH
Health Research and Ethics Committee.

Statistical package for social sciences (SPSS) version 17.0 was used
to analyse all data. Quantitative variables like age, weight, height etc.
were summarized as mean and standard deviation. Student t-test was
used to compare quantitative variables between cases and controls
while Chi-square was used to compare qualitative variables between
cases and controls. A p-value of < 0.05 was considered statistically
significant.

Results

A total of 495 subjects participated in the study, of which 330 had
diabetes mellitus and the remaining 165 were controls. The mean age
of the subjects with diabetes mellitus was 49.60+9.81 years, while that
of the control was 49.93+10.09 years (p = 0.727). The male respondents
among the cases were 100 (30.3%) and 63 (38.2%) in the control group.
The female respondents were 230 (69.7%) among the cases and 102
(61.8%) among the control (p =0.0782) as shown in Table 1.

The overall prevalence of DSPN was found to be higher among
subjects with diabetes than controls (39.7% vs. 6.1%) as shown in Table
2. Twenty-nine subjects with diabetes (8.8%) had mild neuropathy,
100 (30.3%) had moderate neuropathy, and 20 (6.1%) had severe
neuropathy (Table 3).
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Table 1. Socio-demographic characteristics of subjects

Variable Cases N (%) Control N (%)
Age (years), mean £SD 49.60+9.81 49.93+10.09
18-25 1(0.3%) 1 (0.6%)
26-35 41 (12.4%) 21 (12.7%)
36-45 74 (22.4%) 36 (21.8%)
46-55 101 (30.6) 47 (28.5%)
56-65 113 (34.2%) 60 (36.4%)
Gender
Male 100 (30.3%) 63 (38.2%)
Female 230 (69.7%) 102 (61.8%)
Marital status
Single 11 (3.3%) 3 (1.8%)
Married 265 (80.3%) 162 (98.2%)
Divorced 5(1.5%) 0 (0%)
Widowed 49 (14.8%) 0 (0%)
Education
Primary 66 (20%) 17 (10.3%)
Secondary 63 (19.1%) 16 (9.7%)
Tertiary 71 (21.5%) 2 (1.2%)
Non-formal 130 (39.4%) 130 (78.8%)
Ethnicity
Hausa 199 (60.3%) 164 (99.4%)
Fulani 26 (7.9%) 1 (0.6%)
Yoruba 18 (5.5%) 0 (0%)
Igbo 17 (5.2%) 0 (0%)
Others 70 (21.2%) 0 (0%)
Occupation
Civil servant 83 (25.2%) 1 (0.6%)
Business 101 (30.6%) 56 (33.9%)
Farmer 9(2.7%) 44 (26.7%)
Housewife 109 (33%) 50 (30.3%)
Others 28 (8.5%) 14 (8.5%)
Legend: SD-standard deviation, N-number
Table 2. Prevalence of diabetic sensorimotor polyneuropathy
Di: ic (% ntrol (%
Method a]l\;:;gé %) CON;]) 6;4) X2 P value
Biothesiometry 60.819 <0.0001
Absent 199 (60.3%) 155 (93.9%)
Present 131 (39.7%) 10 (6.1%)
UKST 71.148 <0.0001
Absent 187 (56.7%) 155 (93.9%)
Present 143 (43.3%) 10 (6.1%)
Combined 60.819 <0.0001
Absent 199 (60.3%) 155 (93.9%)
Present 131 (39.7%) 10 (6.1%)

Abbreviations: X2 (chi-square), UKST (United Kingdom Screening Test), p < 0.05 is
statistically significant

Table 3. Severity of diabetic sensorimotor polyneuropathy

Score NDS Diabetics Control Total
0-2 Normal 181 (54.8%) 155 (93.9%) 336
3-5 Mild 29 (8.8%) 0 (0%) 29
6-8 Moderate 100 (30.3%) 8 (4.8%) 108
9-10 Severe 20 (6.1%) 2 (1.2%) 22

330 165 495

NDS: neuropathy disability score
Discussion

The mean age of the cases was 49.60+9.81 years reflecting the high
prevalence of diabetes in this age group [1]. This result was similar

Diabetes Updates, 2020 doi: 10.15761/DU.1000142

to the findings in some local and international studies on diabetic
peripheral neuropathy [16,20,21]. The presence of more females in this
study (69.7%) is similar to observations made among diabetic subjects
in Ibadan, Jos and Kano [16,20,22] Similarly, studies among people
with diabetes in Dubai and Portugal had more females (67% and 60.2%
respectively) [23,24]. This may be explained by the fact that females
have better health seeking behaviour than their male counterparts [25].
Also, in most African countries, men are often the breadwinners of
their families, hence, having little time for their health.

The overall prevalence of DSPN was found to be 39.7% while the
prevalence of peripheral neuropathy among the non-diabetic subjects
was much lower (6.1%). This compares well with the prevalence of
DSPN reported by Ugoya et al. (40.4%) in Jos which used a different
screening tool [22]. However, the prevalence of Diabetic Peripheral
Neuropathy (DPN) in other parts of Nigeria was put at 59.2% according
to a multicentre study by Chinenye et al. a study in Ibadan found a
prevalence of 71.1%; while a study in Kano reported a lower prevalence
of 31.2%. [16,26].

Tesfaye et al. found an estimated prevalence of DPN in Africa of
4-48% [27]. Studies in Portugal, Iran, Saudi Arabia, and Sri Lanka
revealed a prevalence of DPN of 32.2%, 51.7%, 19.9%, and 48.1%
respectively [21,24,28,29].

The prevalence rate in various studies show considerable variation
due to variations in study design, diagnostic methods (i.e. symptoms
only, signs and symptoms, electromyography / nerve conduction
studies (EMG/NCS), quantitative sensory testing (QST) or composite
parameters), the examination of patients at different stages in the
natural history of diabetes, or in the definition of DPN.

Using the neuropathy disability score (NDS), among the study
subjects, 30% had moderate neuropathy and 6% had severe neuropathy.
Ibrahim et al. in Kano, North-western Nigeria, reported a prevalence of
26.2% and 3.8% for moderate and severe neuropathy respectively using
the NDS [16]. Similarly, Ugoya et al. in a study in Jos, North-central
Nigeria, using the Dyck grading system to classify DPN reported 11.6%
and 17.4% of the subjects to have grade 2 and 3 neuropathy respectively
[20].

A study in Uganda also classified DPN severity using NDS
with prevalence of moderate and severe neuropathy of 16% and
5% respectively [30]. Bansal et al. in India classified DPN using
biothesiometry and reported moderate and severe neuropathy in 14.5%
and 6.6% of the subjects respectively [31]. A community based study
in the United Kingdom reported a prevalence of moderate and severe
DPN of 13.8% and 10% respectively using the Toronto Clinical Scoring
System (TCSS) [32]. These differences in severity are likely due to
variations in patient characteristics and the use of different methods
of assessment.

Our study was not without limitations. These included non-
availability of nerve conduction studies and inability to exclude some
other causes of peripheral neuropathy e.g. toxins, vitamin (B1, B6, B12)
deficiency and genetic causes. Therefore, there is a need for multi-centre
studies with similar patient characteristics, diagnostic methods, and
diagnostic criteria so as to elucidate the true burden of this condition.

Conclusion

DSPN is commoner among people with diabetes mellitus when
compared to healthy controls with a large proportion of subjects
presenting with moderate severity. Screening for the early detection

Volume 6: 3-4



Kaoje YS (2020) Prevalence and severity of distal symmetrical polyneuropathy among patients with type 2 diabetes mellitus in Zaria, Nigeria

and treatment of DSPN in people living with type 2 DM would go a
long way in preventing pain and disability (from amputation) as well as
improving the quality of life.
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