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Abstract

Background: Diabetic Neuropathy (DN) is one of the prevalent complications of Type 1 Diabetes
(T1D), which reduces the patient's ability to maintain his/her balance by reducing proprioception.

Methods: In this meta-analysis, conducted by the use of PARISMA and SMART checklists, articles
published on the prevalence of DN in T1D patients in Iran were included in the study. The search was
carried out by two specialists in internal medicine who were well versed in the subject of search and
meta-analysis articles; and the validity of the search was confirmed by a third person who had a
specialist degree in pulmonary (internal medicine). After entering references into Endnote 8 software
and removing duplicate articles, data extraction was performed and analysis was done using CMA3
software.

Result: The prevalence of DN in 10 reviewed articles was 33.3% (confidence interval (Cl) =23.5-
44.7), and in 3 articles, mild and moderate DN status was reported, and the prevalence of mild DN
was 32.6% (confidence interval (Cl) = 19.1-49.7) and the average DN was equal to 6.8% (confidence
interval (Cl) = 2.6-16.5). Also, the prevalence of DN in people over 15 years old was reported as
30.9% (confidence interval (Cl) = 15.9-51.5) and in people under 15 years old was 43.1% (confidence
interval (CI) = 28.5-59.1).

Conclusion: It is suggested that further meta-analysis studies be conducted on the other complications
of diabetes in these patients.
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1- BACKGROUND

Diabetes is a chronic disease
involving a large number of patients and is
considered as a prevalent disease all
around the world (1-3). Diabetes is a
complex network of environmental and
genetic risk factors and various injuries
that are both the cause and risk factor of
other diseases. So, diabetes is associated
with various diseases including
cardiovascular diseases, eye diseases,
kidney failure, and disability (4-6).

Various factors such as obesity, improper
diet and inactivity are effective in the
increase of this disease, and for this
reason, these patients require special self-
care and self-management behaviors (7-9).
Type one diabetes occurs in childhood and
adolescence and type two occurs in
adulthood (10). Patients in childhood and
adolescence periods are sensitive and
experience a decrease in their life quality
(11-13). T1D is the common type of
diabetes, which occurs at a younger age.
So, the patient is involved with acute and
chronic complications of the disease from
the lower ages (14-16).

Diabetes has various complications such as
blood pressure disorders (17, 18), diabetic
foot ulcers (19, 20), retinopathy,
nephropathy, and neuropathy. Diabetic
Neuropathy (DN) is one of the prevalent
complications of diabetes, which reduces
the patient's ability to maintain the balance
by reducing proprioception (21, 22). In
fact, DN reduces the patient's bodily
sensory feedback by damaging the
proprioceptive sense and can disturb the
balance of the person. As a result,
compared to healthy people, patients with
DN experience impaired balance while
standing, and thus, there is a disturbance in
their daily life, especially in performing
daily activities (23-25). Moreover, these
patients experience disturbances in sleep,
recreational and social activities, mood and
enjoyment of life, and in sleep and
emotional reactions compared to diabetic
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and non-diabetic controls (26, 27). In fact,
the pains caused by the patients leave
negative effects on various aspects of the
patient, so appropriate interventions should
be done to reduce the pain of the patients
(28-31).

In Iran, various studies have been
conducted on the prevalence of DN among
T1D patients. In a study of Toopchizadeh
et al. (32) (2016), in Tabriz, Iran, on a
sample with the average age of 12.73, the
overall prevalence of DN was reported to
be 57.5%. Ghaemi et al. (33) (2018), in
Mashhad, Iran, studying a sample with an
average age of 28.3, reported that the
overall prevalence of DN was 21.5%. And
in another meta-analysis by Vasigh et al.
(2018) with a sample size of 484 patients
with T1D, it was reported to be 28.2%
((Cl) = 19.5-39.1) (34). The findings of
these studies demonstrate the
inconsistencies  between the  reports
regarding the prevalence of DN, in Iran.

2- OBJECTIVE

DN is very important and determining
its prevalence is a priority. Although a
meta-analysis study has already been
conducted in this field in Iran (34), due to
the fact that this study is up-to-date and
includes more and newer articles, the
present investigation is performed with the
purpose of finding the prevalence of DN in
T1D patients in Iran.

3- METHODS

In this meta-analysis, articles
published on the prevalence of DN in T1D
patients in Iran were included. The search
keywords included type 1 diabetes,
neuropathy, peripheral neuropathy, child,
adolescence, diabetic neuropathy, Iran, and
IDDM  (Insulin-Dependent  Diabetes
Mellitus), in the domestic databases of Iran
and international databases.

The search was carried out by two
specialists in internal medicine and
pediatrics who were well versed in the
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subject of search and meta-analysis
articles, and the validity of the search was
confirmed by a specialist in pulmonary
(internal medicine). The original studies
investigating the prevalence of DN in T1D
patients were included in the study, and the
meta-analysis and case report articles were
excluded. After entering references into
Endnote 8 software and removing
duplicate articles, data extraction was
performed and analyses were done using
CMAZ3 software.

4- RESULT

As demonstrated in Fig. 1, in the
initial search, 628 articles were found, and

the meta-analysis stage began after the
final screening with 10 articles. These
articles were published between the years
2001 (Sarshar et al. (35)) and 2018
(Ghaemi et al. (33)) with the sample size
in the range of 24 patients in the study by
Sarshar et al. (35) to 146 patients in the
study by Hasani et al. (36). The total
sample size in all articles included 730
patients. The lowest prevalence rate of
neuropathy was 12.5%, in the study of
Sarshar et al. (35), in Gonabad city; and
the highest prevalence rate was reported as
67%, in the study by Ranjbar Omrani et al.
(37), in Shiraz.
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Fig. 1: Flowchart for systematic review
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Table-1: Specifications of the articles included in the meta-analysis stage

No Author Years Location Age Male Female Duration of N Mild | Moder | Prevalence
' M(SD) N (%) N (%) illness PN | ate PN N (%)
1 T°°p°h('§;‘)je“ etal | 9016 | Tabriz | 12.73(0.43) | 15(37.5%) | 25(625%) | 6.63(0.25) | 40 | 35% | 7.5% | 23(57.5%)
2 | Kianietal (38) | 2013 | Hamedan | 28.2(10.6) - - 9.5(7.2) 79 | - -~ | 17 (21.5%)
3 | Ghaemietal(33) | 2018 | Mashhad | 16.68(6.98) | 23(46%) | 27(54%) 8.36(3.79) | 50 | - - 12 (24%)
4 | Olfatifar etal (39) | 2017 | Hamedan | 16.37(8.71) | 62(52.1%) | 57(47.9) | 10.03(8.92) | 119 | - — | 44(37.65%)
5 | Abbasian et al (40) | 2008 SHahroud - - - - 40 - - 13(32.5%)
6 | Khorasani (41) | 2018 | Neishabour | 10.8(3.38) | 26(43.3%) | 34(56.7%) 34%95;2588) 60 |38.3% | 6.7% | 27(45%)
7 Sarshar et al (35) | 2001 - - - - - 24 - - 3(12.5%)
8 | Hasanietal (36) | 2013 | lIsfahan 11.9(3.3) | 62(425) | 84(57.5) 3.8(2.9) 146 | - - 45(30.8%)
9 Ranjbg[ 8;“;""”' e | 2002 shiraz 20.4(12.8) - - - 92 | - - 62(67%)
10 Karar?;‘;"’)‘r etal | 2007 | shirz | 18.16(5.22) | 34(42.5) | 46(57.5) - 80 | 7.5% | 5% | 11(13.75)
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The prevalence of DN was 33.3% in the 10
reviewed articles (confidence interval
(C=23.5-44.7), and in 3 articles, mild and
moderate DN status were reported; the
prevalence of mild DN was 32.6%
(confidence interval (Cl1)=19.1-49.7) and
the average DN was equal to 6.8%

(confidence interval (Cl)=2.6-16.5) (Fig.
2-4). Also, the prevalence of DN in people
over 15 years of age was reported to be
30.9% (confidence interval (Cl1)=15.9-
51.5) and in people under 15 years old was
43.1% (confidence interval (Cl)=28.5-
59.1) (Fig. 5 and 6).
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Fig. 3: Prevalence of mild DN in patients with T1D in Iran
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Fig. 4: Prevalence of moderate DN in patients with T1D in Iran
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Fig. 6: Prevalence of moderate DN in patients with T1D in Iran
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Fig. 7: Phenol plot in the meta-analysis
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4- DISCUSSION

Identification, diagnosis, and
statistical reports related to diseases and
their ~ complications are useful in
preventing the newer complications of
them (43-46). DN is one of the chronic
complications of diabetes, although its
exact causes are unknown, but it seems
that hyperglycemia in patients can be one
of its important causes. Also, there is no
known treatment for patients with DN and
the existing treatments are performed to
relieve the symptoms of the disease. For
this reason, determining its prevalence is a
priority (47, 48). In the present meta-
analysis, the prevalence of DPN in 10
reviewed articles was found to be 33.3%
(confidence interval (Cl) = 23.5-44.7), and
in 3 articles, mild and moderate
neuropathy was reported, and the
prevalence of mild neuropathy was 32.6%
and average neuropathy was 6.8%
(confidence interval (Cl) = 2.6-16.5).

In Iran, two meta-analysis studies
have been published about the prevalence
of DPN in patients with diabetes (34, 49).
In the study by Vasigh et al. (2018), the
prevalence of DPN was reported as 28.2%
((CI) = 19.5-39.1) among the sample size
of 484 patients in five analyzed studies
(34). However, in the present study, the
sample size of 730 patients and the number
of 10 studies have been analyzed. It seems
that the difference in the prevalence of
DPN and its increase from 28.2% in
Vathig et al.'s study to 33.3% in the
present study is due to the increase in the
sample size and the increase in the number
of analyzed articles. Also, in the study of
Sobhani et al. in 2014, the prevalence of
DPN in patients with diabetes (type 1 and
2) was analyzed in 21 articles published
between 1999 and 2014. According to the
current results, the prevalence of DNP was
87-16% and its overall prevalence was
53% (95% CI. 41-65) (49). Considering
that the study of Sobhani et al. (49)
examined patients with T1D and T2D and
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most of the patients were in the second
stage of diabetes, the prevalence of DPN is
higher than that reported in the present
study (33.3%). However, in the study by
Andrei  Cristian in  Romania, the
prevalence of DNP in T1D was 28.70%
and in type 2 diabetes was 50.70% (50).

The prevalence of DNP has also been
reported in studies published in other
countries. In the study by Abdel-Motal et
al. in Arabic countries with 2243 patients
with T1D, the prevalence of peripheral
neuropathy (PN) in Arabic countries was
reported as 18%. Also, the prevalence of
PN in age groups below 16 years was
reported as 9.5% and in the age group
above 16 years was 59.1% (47), which is
not in line with the present results; so that
in this study, the prevalence in people
under 15 years old (43.1%) was higher
than that among people over 15 years of
age (30.9%). Among the causes of this
difference, we can mention the difference
in the demographic characteristics of the
research units, including the country of
residence, geographical conditions,
literacy level, sample size, etc. On the
other hand, in a study by Yovera-Aldana et
al., the prevalence of PN in patients with
T1D and T2D was investigated. In patients
under 18 years old, the overall prevalence
of PN in T1D was reported as 54.85 (45),
which is consistent with the results of the
present study indicating that the
prevalence of PN in T1D was high.

5- CONCLUSION

Considering the high prevalence of
DNP in patients with type 1 diabetes in
Iran, it is necessary to take preventive
measures to reduce DNP in these patients.
It is also suggested that other meta-
analysis studies be conducted regarding
the other complications of diabetes in these
patients.
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