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Kauecmeo sicusnu seagemes MHO20QAKMOPHbIM NOKA3ameneM cyOseKmueHo20 0CHPUAMUS NAYUEHMOM PA3AUMHbBIX ACNEKMO08 C80ell
JcusHu. Jns eco oueHKU npUMeHamces cneyuguueckue U HecheyuguuecKue OnpoCHUKU.

Ileaw. IIposecmu arudayuio pycckos3viuHoll gepcuu cneyugpuueckoeo onpocruka NeuroQol 045 oyenku Kauecmea sHcus3Hu 604bHbIX
¢ duabemuueckoll nepugepuneckoil Heiliponamueil.

Mamepuaavt u memodot. B uccaedosanuu npunsn yuacmue 371 navuenm. Bcem 6oavHbim nposodunacs oueHka nepughepuqeckoii 4ye-
CMBUMENbHOCIU U MALUCMPANbHO0 Kposomoka. [1o pe3yarbmamam ocMompa oyeHu8anocs coomeemecmaue nayuenma Kpumepusm
BKAIOUEHUS U UCKAIOUEHUSL, NOCAE Ye20 NPedaazanoch 3an0AHUMb ONPOCHUK NO OyeHKe kauecmaa cusnu. IIpoyedypa éasudayuu onpoc-
HUKQ COCMOSAQ U3 CACOYIOUUX IMAN08: nepesod, npedsapumenvHoe mecmupoganue, OUeHKa Ha0edCcHOCMU, OUeHKA 8AAUOHOCMU.
Pezyavmameot. Ilo écem wkaram 3HaveHus Kodgpguuyuenma enympeHneeo nocmosucmea o Kponoaxa npesviuanu 3nayerue 0,8,
Ymo ceUO0emenbCmeo8ano 0 HadedcHocmu onpocHuka. Kpumepuanvhas eaiuoHocms onpedeasinace @blucieHueM Kodpouyuenma
xoppeasyuu Cnupmena (r) mexcdy wKaramu onpocHuKa u eHewnumu napamempamu. IloayuenHule pe3yavmamol NpoOeMOHCMPUPO-
8aMU HAAUYUE 3HAMUMOU KOPPeAsyulU mexcdy WKairamu onpocHUKa U CmeneHblo msajcecmu Heliponamuiu, Ymo co0Omeemcmaosano
adekeamuoii kpumepuanvHol earudnocmu NeuroQol. Ilcuxomempuueckas oyeHKa onpocHUKa (KOHCMPYKMUBHAs 8AAUOHOCMb)
npo8oouUAacs ¢ NOMOWBIO hakmopHoeo anaau3a. boiiu evidesensbl hakmopsl, omuocawuecs K Qu3UHecKoi U nCUXOCOyUAIbHol co-
CMABASIOUUM KAHECMEa JCUZHU, Mo no0meepouso 6aau0HOCHb ONPOCHUKA ¢ MOYKU 3DEHUs. e20 CIPYKMYpbl.

3axarouenue. IIpedcmasnerntbie daHHble NOKA3AAU, YO PYCCKOA3bIMHAA 6epcus onpocHuka NeuroQol seasemcsa HadedxcHoll u éa-
AUOHOUL. JlaHHbLT ONPOCHUK MOJICem UCHOAb308AMbCA 0451 OUCHKU KA4ecmea JCU3HU Y 60AbHbIX ¢ nPU3HaKamu duabemu4eckoi ne-
pughepuneckoii Hellponamuu, 8KAOHAS OUEHKY PDEKMUBHOCIU PA3AUHHBIX MemO0008 AedeHuUs ocaoxicHeHus. TIposedenHbiil anaius
ceudemenbcmeyem 0 mom, 4mo 60aee 8ANCHLIMU PAKMOPAMU ABAAIOMCS He PuU3UYecKUe, A MeNCAUMHOCIHbIE U NCUXOCOUUANbHBIE
cocmasaaouue. UmeHno Ha 3mu KOMNOHeHMbl 00AICHBL OblMb HANPABAEHbL YCUNUS CHeUUAAUCTNO8 045 YAYHUEHUS KaAYeCmBa JCU3HU
OauHol Kamezopuu 00NbHbIX.

Karouesvie caosa: caxapnuiii duabem; duabemuueckas nepugepuveckas NOAUHEUPONamusi; Ka4ecmeo JCU3HU; ONPOCHUK Kavyecmea
HCUBHU
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Background. Quality of life is a multivariate indicator of patient’s perception of various aspects of his/her own life. Questionnaires
(specific and non-specific) are used to assess it.

Objective. To validate the Russian version of the specific quality of life questionnaire “NeuroQol” in diabetic patients with peripheral
polyneuropathy.

Materials and Methods. A fotal of 371 diabetic patients participated in the study. All patients were screened for the signs of peripheral
neuropathy and limb ischemia. The examination results were used to evaluate the eligibility of a patient; the eligible patients were
then asked to fill in the quality of life questionnaire. The validation included translation, pilot testing and assessment of reliability and
validity.

Results. Cronbach’s alpha coefficient of internal consistency exceeded 0.8 in all scales and proved the high reliability of the questionnaire.
Criterion validity was analyzed by Spearmen correlation (r) coefficient between the domains and external parameters. The results
obtained revealed significant correlation between NeuroQol domains and neuropathy severity, which indicates adequate criterion
validity. The psychometric assessment (construct validity) was performed using factor analysis. The physical and psychosocial factors
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contributing to the quality of life were identified; they confirmed the validity of the questionnaire structure.

Conclusion. The results demonstrate that the Russian version of the NeuroQol questionnaire is valid and reliable. This questionnaire
enables one to assess quality of life in patients with the signs of peripheral diabetic polyneuropathy, including evaluation of the efficiency
of various treatment strategies for complications. The lack of social life and psychological conditions of patients affect their quality of
life more than physical complications do. These parameters must become the focus of specialists’ attention in their efforts to improve the

quality of life in this category of patients.

Keywords: diabetes mellitus; diabetic peripheral polyneuropathy, quality of life; quality of life questionnaire
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uality of Life (QOL) is an integral indicator of

physical, psychological, emotional and social

performance of a patient based on his/her

subjective assessment [1]. It is a multivariate
indicator and QOL components include psychological,
social, physical and spiritual well-being. The main goal
of QOL assessment is to potentially adjust its parameters
in the future. Therefore, it is necessary to identify and
analyse factors that significantly affect QOL. Different
questionnaires are used to evaluate QOL components
(except for the spiritual component, because despite its
fundamental role, no methods for assessing it are available
at present). Each questionnaire contains sections assessing
the patient’s physical state and psychosocial status. If a
questionnaire assesses QOL independent of age, gender
and health, it is considered to be non-specific. The most
well-known non-specific questionnaires are the WHOQOL
proposed by the WHO and the European EQ-5D. SF-36
and its derivatives, including the short form SF-36 and SF-
12, are also non-specific. The feature that distinguishes
this questionnaire from other non-specific questionnaires
is the fact that it assesses QOL in relation to a patient’s
health without taking into account the particular nosology.
However, because we analyse patients’ QOL with an aim
of making an attempt to improve it in the future, the data
obtained by analysing non-specific questionnaires are
often insufficient. Therefore, specific questionnaires are
being developed and validated, with the questions taking
into account the specificity of a certain disease. For
example, the QVM questionnaire is used to assess QOL in
patients suffering from migraine and the KDQOL-SFTM
evaluates QOL in patients undergoing dialysis. There are
no specific QOL questionnaires available for patients
with diabetic peripheral polyneuropathy (DPN) and
neuropathic diabetic foot syndrome (nDFS). In previous
studies, QOL in such patients has been assessed using
non-specific questionnaires, such as SF-36 and SF-12.
In these studies, QOL values in patients with the painful
form of DPN, non-healing ulcers and amputations were
significantly worse than those in patients of comparable
age and gender diagnosed with diabetes mellitus (DM)
but with no complications affecting the lower extremities
[2, 3]. It should be remarked that the results are easy to
predict. Indeed, one can expect that patients with pain
or an open wound on a foot will have a worse physical
state as well as a worse psychological status than those
without complications affecting their lower extremities.
Therefore, the data that compares QOL values in

homogeneous groups of patients are of great interest; in
our case, it refers to comparing groups of patients with
complications affecting the lower extremities. A number
of studies have been dedicated to this topic. It has been
shown that QOL values in amputees with mobile lower
limbs (with prosthesis) are better than those in patients
with non-healing chronic diabetic ulcers but worse than
those in patients with DM who suffer no complications
to their lower extremities [4, 5]. The type of amputation
is also important; QOL values in patients with toe and
transmetatarsal or below-the-knee amputations are better
than those in patients with non-healing wounds. However,
in patients with above-the-knee amputations, QOL is
significantly worse than that in patients with non-healing
wounds [6]. All the aforementioned results were obtained
using non-specific questionnaires, which were unable to
take into account specific complications or to identify the
affected QOL parameters and to propose a way to adjust
them. In addition, one needs to clearly assess the patient’s
condition depending on his physical and psychosocial
status and QOL. These two are not identical. QOL does
not measure the deterioration of health indicators. This
indicator is evaluated by a patient himself and may be
unrelated to objective heath indicators [7].

Considering the importance and social significance of
DM complications such as DPN and nDFS, the NeuroQol
questionnaire has been developed and validated to assess
QOL values in patients with DPN. It has been shown that
the NeuroQol domains are much closely related to DPN
severity than the SF-12 domains; therefore, they provide
a more complete picture of the relationship between DPN
and QOL values [8].

The original version of NeuroQol was developed by
Loreta Vileikyte, a representative of Manchester Royal
Infirmary (Manchester, UK), Mark Peyrot from the
Centre for Social and Community Research of Loyola
College (Baltimore, MD, USA), Christhin Bundy from
Manchester Royal Infirmary (Manchester, UK), Richard
Rubin from John Hopkins University (Baltimore, MD,
USA) and Howard Leventhal from the Rutgers University
(NJ, USA). The official permission to validate the Russian
version was given by its main author, L. Vileikyte

OBJECTIVE OF THE STUDY

The aim of the study was to validate the Russian
version of the specific NeuroQol questionnaire to assess
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QOL in patients with DPN.
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MATERIALS
AND METHODS

The study included 371 patients who sought medical
attention in branches/offices dealing with DFS in medical
establishments of the Department of Health of Moscow.
After detailed and careful collection of medical histories
and complaints, all patients were screened for the signs of
peripheral neuropathy and lower leg ischaemia.

All participants of the study volunteered to participate
in the examination as a part of the study and signed
informed consent forms according to GCP requirements.
The protocol of the study was approved at the meeting of
the local ethics committee.

Evaluation of peripheral neuropathy

The peripheral neuropathy status was established
on the basis of the severity of pain and impairment of
sensitivity in the lower extremities.

The Neuropathy Symptom Score (NSS) scale was
used to evaluate pain severity. A single occurrence of each
complaint (symptom) was given 1 point; 2 points were
given if it was stronger during the night. The sum of points
showed the patient’s status according to the NSS scale [9].

To evaluate the sensitivity of the lower extremities,
a clinical neurological examination was performed,
including an examination of the sensory and motor
functions of the peripheral nerves. Sensory functions were
evaluated using the standard approaches for evaluation of
the various types of sensitivity (tactile, vibration, pain and
temperature). Motor functions were evaluated on the basis
of the examination of knee-jerk and Achilles reflexes.

The Semmes—Weinstein monofilament examination
(weight 10 g, 5.07) was used to evaluate tactile sensitivity.
The study was performed with a patient lying supine in a
calm and relaxed state. A researcher touched the plantar
surface of a patient’s foot with the monofilament at certain
points (plantar surface of the great toe and the first and
fifth metatarsal heads). Tactile sensitivity was considered
to be unimpaired if a patient felt 2 out of 3 touches and
impaired if a patient did not feel 2 out of 3 touches [10].

Pain sensitivity was examined using a blunt needle.
The study was performed on the dorslim of the great toe for
both feet. Pain sensitivity was considered to be unimpaired
if a patient felt pain from a stab.

Temperature sensitivity was measured using a blunt
pin. The study was performed on the dorsal surface of
the great toe for both feet. Temperature sensitivity was
considered to be unimpaired if a patient felt a difference
in temperature between the points.

Vibration sensitivity was measured by biothesiometry.
The study was performed on the dorslim of the great toe
for both feet and on metatarsal heads. The patient was
asked to report the moment he/she started to feel the
instrument vibration. Vibration sensitivity was considered
to be unimpaired if a patient started to feel vibrations with
the instrument set to 7—9 V.

Diabetes mellitus. 2014;(2):56-65

Knee-jerk and Achilles reflexes were measured by the
standard method using a reflex hammer.

Quantitative analysis of the existing disorders was
performed to establish the severity of DPN using the
neuropathic dysfunction score (NDS) scale developed
by Young in 1986 and recommended by the Neurodiab
research group of the European Association for the Study
of Diabetes. To calculate the NDS, each type of sensitivity
was given a certain number of points on the basis of the
established disorder severity. The mean values for both
feet were calculated for each type of sensitivity disorder
(Table 1). NDS values between 0 and 4 points indicated
a lack of disorders or an incipient character of DPN
symptoms, values between 5 and 13 points corresponded
to mild neuropathy and values =14 points corresponded to
pronounced DPN [9].

A patient was classified to a group with a high risk of
DFS development if he/she
« did not feel a touch of a monofilament in more than

one location OR
« did not feel pain when stabbed with a blunt needle at

the dorslim of the great toe OR
+ did not feel vibrations during examination with a
tuning fork or started to feel vibrations only with the

biothesiometer set to =25 V [10].

Evaluation of lower limb ischaemia

Pulsation of the anterior and posterior tibial arteries
measured by their palpation was used to screen for the
presence of lower limb ischaemia. In some cases, the
established lack or weakening of pulsation in these arteries
was further confirmed independently and the ankle—
brachial index (ABI = AP in the arteria popliteal / AP in
the brachial artery) was calculated. The normal range of
ABI values is =0.9 but <1.5. Lower limb ischaemia was
confirmed if there was no pulsation in at least one of the
tibial arteries and/or the ABI was <0.8.

The examination results were used to evaluate the
eligibility of a patient; eligible patients were asked to fill in
the QOL questionnaire.

Table 1
Sensitivity
- Reflexes*:
eizs e Touch Pain  |Temperature knee-jerk/
Achilles
Right /
Left /
NDS sum
[(Sum of reflexes + Sum of all
types of sensitivities) /2]

Note: O: normal sensitivity; 1: no sensitivity in toes;

2: no sensitivity up to the mid-foot; 3: no sensitivity up
to the ankle; 4: no sensitivity up to the calf;

5: no sensitivity up to the knee.

*(0: normal; 1: impaired; 2: no sensitivity)
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Inclusion criteria

1. Type 1 or2 DM.
Age >18 years.

3. Signs of moderate or severe DPN: vibration sensitivity
at >25 V and/or impairment/lack of tactile sensitivity
in a 10-g monofilament test and/or an NDS of =10
points.

4. Ability to understand and answer the questions in the
questionnaire.

Exclusion criteria

1. Lack of pulsation in at least one tibial artery.

2. ABI of <0.8.

3. Surgery to recover the blood flow within the last 6
months.

4. Amputation above the ankle joint.

5. Inability to understand and answer the questions in the
questionnaire.

Patients without neuropathy were not asked to fill in
the questionnaire, because the study did not validate a new
instrument but an already approved one for which external
specificity had been confirmed.

Questionnaire validation

The validation procedure is mandatory for new
questionnaires as well as for those adapted to the language
or cultural features of a certain country. In the latter case,
the validation consists of the following stages: translation,
pilot testing and assessment of reliability and validity.

Translation of the questionnaire

Two independent translators were employed in the
first stage of translating the questionnaire from English
to Russian. Discussion and reconciliation (if there were
differences) of the translations resulted in the first ‘forward-
translated’ version of the questionnaire. The forward-
translated version was then translated back into English by
2 independent translators to create the ‘back-translated’
version. Final corrections were made by comparing the
original and the back-translated version. The identified
discrepancies were addressed to produce the final version,
which was then used in pilot testing. Its aim was to
interview a small number of patients in order to detect
difficulties in understanding the questions. Twenty-seven
patients took part in pilot testing; they characterised the
questionnaire questions as understandable and articulated
clearly and precisely. None of the patients reported any
difficulty in filling the questionnaire.

Evaluation of the reliability of the questionnaire

Reliability is a measure of the questionnaire’s ability to
deliver consistent and precise measurements. Cronbach’s
alpha coefficient is calculated to study this parameter.
Values of =0.7 are considered to be acceptable for group
studies.

Evaluation of the validity of the questionnaire
Criterion validity reveals relationships between
the questionnaire domains and external criteria and is

calculated using the correlation coefficients between the
questionnaire domains and external criteria. In our case,
the external criteria included the severity of the pain
syndrome, severity of the signs of sensitivity disorders and
presence of non-healing wounds at the time of filling the
questionnaire.

Structure validity is one of the most important
indicators of questionnaire validity, because it determines
the extent to which the questionnaire structure allows it
to reliably measure what it is supposed to be measuring.
Factor analysis is used to evaluate structure validity.

Structure of the NeuroQol questionnaire

The questionnaire consists of 28 questions classified
into 6 domains. Each domain consists of 3—7 questions
(Table 2).

Three domains—‘pain’ (burning, pins, shooting
pain, etc.), ‘subjective assessment of loss/reduction in
sensitivity’ (numbness, etc.) and ‘diffuse sensory/motor
symptoms’ (instability when walking, weakness in hands,
etc.)—assess the severity of DPN symptoms and reflect
the physical state of a patient. Four domains— ‘limitations
in daily activities’ (ability to do your job, ability to do
housework or to garden, etc.), ‘interpersonal problems’
(to what extent have your foot problems interfered in your
relationships with people close to you, has your role in the
family changed as a result of your foot problems, etc.) and
‘emotional distress’ (my foot problems have turned my life
into a struggle, my self-confidence is affected because of
my foot problems, etc.)—reveal the psychosocial state. The
final question pertains to the overall assessment of QOL.
Patients were offered 5 variants of an answer based on the
Likert scale (‘all the time’, ‘often’, ‘sometimes’, ‘rarely’ or
‘never’). Each answer was given 1—5 points.

RESULTS

Clinical characteristics of the group are shown in
Table 3.

The study included 371 patients with DM. The median
age of the patients was 60.5 + 10.4 years, and 69% of them
were women. Further, 87% had T2DM, with an average
illness duration of 13.3+9.1 years and HbA,. levels of
8.2%+1.3%. A total of 38% patients attended a school
for patients with DM. The severity of pain symptoms
(according to the NSS scale) was scored at an average
of 4 points. The average level of vibration sensitivity was
35.5 £ 14.7 V (reference range: 7—10 V); the average value
according to the NDS scale was 11.6 £ 5.5 points, which
corresponded to moderate to severe DPN. At the time
of completing the questionnaire, 44% patients had open
foot ulcers; 37% had cases of neuropathic ulcers in their
medical history.

At the first stage of the NeuroQol questionnaire
validation, its reliability was evaluated by calculating the
coefficient of internal consistency (Cronbach’s alpha
coefficient) for each domain. The results are summarised
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Table 2 Table 3
Structure of the NeuroQol questionnaire Description of the patients included in the study
Questionnaire domains Numb_er i Parameter Value
questions

Pain 7 Number, n 371
Subjective assessment 3 Physical Male/Female, % 31/69
of reduced feeling f Yt.

Diffuse sensory/ unclions Age (M £ SD), years 60,5+10,4

3

Ve A 2 T TIDM/T2DM, % 13/87
Limitations 3

in daily activities Duration of illness (M £ SD), years 13,3%9,1
Interpersonal 4 Emotional Attended a school for patients 38
problems functions with DM, %

Emotional

burden 7 HbA,. (M£SD), % 8.2+ 1,3
Overall assessment 1 NSS (M % SD), points 4,1£3,0
of QOL

TOTAL 28 Vibration (M £ SD), V 35,5%14,7

. . NDS (M * SD), points 11,6%5,5
For all domains, Cronbach’s alpha coefficient

exceeded 0.8, which was a good score and indicated that Ulcers (at present), % 44
the questlognalre was reliable. Further reQundapcy analysis Ul (e el ittt % 37

of the Russian version of the questionnaire using step-by-

step exclusion of each component of the domain with
Cronbach’s alpha coefficient of =0.9 was not performed
because of the small number of questions in these domains
(3 or4).

To determine criterion validity, Spearman’s rank
correlation coefficient (r) was calculated between the
questionnaire domains and external criteria, such as
the severity of pain symptoms (NSS scale), severity of
peripheral neuropathy (NDS scale) and presence of ulcers
on the foot/feet at the time of filling the questionnaire. The
results of the analysis are summarised in Table 5.

The results revealed a significant correlation between
the questionnaire domains and neuropathy severity. The
negative correlation coefficient indicated that the severity
of a symptom was inversely related to the score on the
scale. For example, more pronounced pain symptoms
corresponded to lower values in the pain scale. It should
be mentioned that no correlation was observed between
neuropathy severity (NDS scale) and the pain domain

Table 4
Cronbach’s alpha coefficient for each domain of the NeuroQol

questionnaire

in the questionnaire. It confirmed the fact that the pain
symptoms were not prevalent in patients with signs of
severely impaired sensitivity. Meanwhile, patients in this
category more often complained of issues such as numbness
in the feet. It was confirmed by the significant correlation
between the NDS and the ‘subjective assessment of
loss or reduction of sensitivity in feet’ domain in the
questionnaire. Subjective assessment of the severity of
pain symptoms (NSS scale) was significantly related to
all physical state domains in the questionnaire and to a
domain describing the emotional and psychosocial state.
Similarly, impairment of sensitivity (NDS scale) was
significantly associated only with a feeling of numbness
(subjective assessment of loss/reduction in sensitivity) in
the physical state domain of the questionnaire and with

Table 5
Relationship between the questionnaire domains

and neuropathy severity

. . . Number of Cronbach’s

Questionnaire domain .

questions alpha
Pain 7 0,85
Subjective assessment
of reduced 3 0,81
feeling
Diffuse sensory/ 3 0,82
motor symptoms
Jufiehens 3 0,93
in daily activities
Interpersonal 0,9
problems
Emotional burden 0,83

Spearman’s r

NeuroQol domain

NS$S NDS Ulcer +
Pain -0,590** | 0,073 | -0,142*
Subjective assessment
of reduced -0,209** |-0,358** |-0,162**
feeling
Diffuse sensory/ -0,290** | -0,121 | -0,087
motor symptoms
Limitations in daily 0,055 | 0,026 | 0,104
activities
Interpersonal 0,113 [-0,247**| 0,118
problems
Emotional burden -0,218**| -0,181* | 0,104

*p<0,05**p<0,01
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Table 6.

Factorial loads on the selected factors of the questions in the questionnaire domains*

Domain factors Physical state factors

Psychosocial factors

Factor 2
(‘Loss of
balance’)

Factor 1
(‘Pain’)

Factor 3
(‘Reduced
sensitivity”)

Factor 1
(‘Activity and
relationship’)

Factor 3 (‘Lack of
self-confidence’)

Factor 2
(‘Emotions’)

Lower limb burning sensation 0,779

Tingling in feet 0,779

Shooting pain 0,675

Allodynia 0,641

Strong sensation

of heat or cold 0,634

Trembling in legs 0,547

Cramps 0,456

Balance while walking 0,871

Balance while standing 0,840

Weakness in hands 0,722

Inability to feel
objects

0,882

Inability to tell
the difference between
hot and cold

0,880

Numbness

0,591

House work

0,868

Taking part in leisure activities

0,847

Ability to perform paid work

0,811

Physical dependence
on family members

0,806

Emotional dependence

0,756

Relationships
with relatives

0,755

Role in the family

0,648

Feeling frustrated 0,870

Ifoot problems have made my 0.764

life a struggle !

Difficulties 0,701

Depression 0,612

| feel older than | am 0,716
| am treated differently 0,702
My self-confidence is affected 0,638

*Factorial loads of <0.3 are not shown in the table.

2 domains describing the psychosocial state. The data
obtained indicated that different manifestations and
different severities of DPN had different impacts on the
physical and psychosocial aspects of QOL. Therefore, the
identified parameters demonstrated adequate criterion
validity of NeuroQol.

Psychometric assessment of the questionnaire
(structure validity) was performed by factor analysis using
principle component analyses with varimax rotation.
Factors with values of >1 were selected for factor analysis.
Factor analysis was performed separately for domains
describing the physical state and for those related to
the psychosocial components. The selected factors
explained 65% of the combined dispersion. The results are

summarised in Table 6.

According to these data, the following factors related
to the physical component of QOL were selected: ‘pain’,
‘reduced sensitivity’ and ‘loss of balance’. Psychosocial
components of QOL were represented by factors describing
daily activity and interpersonal relationships (‘activity
and relationships’), emotional background (‘emotions’)
and lack of self-confidence resulting from the foot
complications (‘lack of self-confidence’).

The questions included in these factors (i.e. those
having a large factor weight) are easy to interpret and do
not contradict their underlying meaning. For example,
the ‘pain’ factor includes only questions related to feeling
pain. The ‘activity and relationships’ factor combines
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Figure 1. Overall QOL assessment values according to the NeuroQol questionnaire in patients with DPN.
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Figure 2. Overall QOL assessment values according to the NeuroQol questionnaire in patients with and without open ulcers

questions from the ‘limitations in daily activity’ and
‘physical/emotional dependence’ domains, whereas the
‘emotions’ and ‘lack of self-confidence’ factors include
questions from the emotional domain in the questionnaire.
All the aforementioned factors confirm the validity of the
questionnaire with respect to its structure.

QOL values in patients with DPN as revealed by the
specific NeuroQol questionnaire

In the overall assessment of their QOL using the scale
from 1 to 5, 1.4% patients described it as ‘excellent’ or
‘very good’, 24.4% as ‘good’, 62% as ‘not good’ and 10.7%
as ‘bad’ (Fig. 1).

In a comparative study of the overall QOL assessment
at the time of filling the questionnaire, 28.7% patients with
open ulcers and 21% patients without ulcers described their
QOL as ‘good’; 60% patients with nDFS and 67% patients
without ulcers described it as ‘not good’ and 12.6% patients
with nDFS and 9% patients without wounds described
it as ‘bad’ (Fig. 2). The observed differences were not
statistically significant.

Ordered regression analysis was performed to identify
predictors corresponding to certain levels of QOL. The
QOL value was a dependent variable and the identified
factors were independent predictors. The presence
or absence of ulcers at the time of completing the
questionnaire was also taken into consideration (Table 7).

No correlation was observed between QOL and
the presence of an ulcer at the time of completing the

questionnaire. The physical states accompanied by a loss
of balance, numbness and an inability to feel objects and/
or the difference between hot and cold did not affect the
overall assessment of QOL by a patient. It was also not
affected by a lack of confidence. Among physical factors,
only pain significantly affected QOL. However, the data
showed that such psychosocial factors as limitations in
daily activities, interpersonal relationships and physical
and emotional dependence on relatives did have a
significant impact on QOL. Remarkably, as mentioned
above, the assessment was not affected by either the
presence or absence of open wounds.

CONCLUSIONS

The results of this study demonstrated that the Russian
version of the NeuroQol questionnaire is valid and reliable.
This questionnaire enables assessment of QOL in patients

Table 7

Dependence of QOL on physical and psychosocial factors.

Factor P

‘Pain’ 0,049
‘Reduced feeling’ 0,553
‘Loss of balance’ 0,620
‘Activity and relationships’ 0,004
‘Emotions’ 0,000
‘lack of self-confidence’ 0,432
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with signs of DPN, including evaluation of the efficacy of
various treatments for illness complications. A peculiar
feature of this study was the homogeneity of the studied
population. All patients had signs of moderate or severe
DPN. In the course of the study, it was established that the
overall assessment of QOL in this somatically challenged
category of patients was not affected by the presence of
ulcers. The self-assessed QOL values in patients with ulcers
did not differ significantly from the values reported by the
patients without open foot wounds. Our analysis further
confirmed the aforementioned statement that subjective
assessment of QOL was not identical to measuring the
physical and psychosocial status of a patient. It should
also be mentioned that all patients received high quality
assistance at specialised health centres in Moscow.
Such assistance implied frequent monitoring of the
patients’ status and often resulted in positive outcomes
of treatment. Therefore, patients felt well-cared for
rather than abandoned, and it undoubtedly influenced
their perception of their QOL. These findings were in
good agreement with the publications showing that QOL
values in patients undergoing specialised treatment were
significantly better than those treated at regular clinics
[11]. One of the indisputable advantages of NeuroQol
is its ability to identify factors that significantly reduce
QOL. In our study, such factors were pain symptoms and

the psychosocial status of a patient. At the same time,
worsening of the patient’s physical state caused by a loss of
balance or numbness did not affect QOL.

The data allowed evaluation of the various factors that
affect QOL in patients with DM complicated by DPN
and nDFS. Our data suggested that interpersonal and
psychosocial factors are more important than physical
factors. These factors should therefore become the focus
of attention in the efforts to improve QOL in such patients.
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Pycckos3biuHasa Bepcus onpocHuka NeuroQol

®.1.0.

CaxapHblif uabeT Tuna 1/Tuma 2 ¢ L

JlaTta poxaeHust
S3BeHHBIN ne(heKT ObLI/HET

Diabetes mellitus

S3BeHHBIl 1e(hEKT eCTh/HET

Kak yacro Bac 6ecnokounnu Huxecnepytowme xanobsl B Te4eHHe
nocnegHux 4 Hepens?

Bce Bpems

Yacro

UHorpa

Peako

Hukorpa

JKXXeHue B HOrax Mnm ctonax

CunbHoe HYYBCTBO XOJ1OA4A UJIU TenJia B HOrax Ujiau ctonax

lMokaneiBaHMe B HOrax maM cronax

Crpensiowas unu pexyias 60sb B HOrax Mau cronax

YyscTBo ApoxaHus (Apoxu) B HOrax unu cronax

Cynoporu

OuwyuieHne pasapaxeHus KOXHM, KOTOPOE Bbi3biBAET
NPUKOCHOBEHME PA3NIMYHBIX NPEAMETOB, TAKMX KOK NMPOCTbIHMU
MM HOCKM

OHemeHue cTon

HecnocobHocts Bawmx cron owywiats pasHuLy Mexay ropsumm
M XONoAHbIM

HecnocobHoctb Bawmx cron owywate npegmersi

Cnaboctb B pykax

Mpobnemsbl c 6anaHCOM 1 CTABUNBHOCTBIO BO Bpems Xoab6b!

Mpobnembl c 6ANAHCOM M CTABUALHOCTBIO BO BPEMS CTOSIHMS

Cnepytowme sonpocel o Tom, kak OCJTOXXKHEHMSA CTOI samsior Ha Balwy exeaHeBHYi0 QKTMBHOCTb, B3QUMOAENCTBUE U HYBCTBA
(owywienns)

B teuenue nocnepnmnx 4-x nepens HACKOJIbKO CUJTIBHO
OCHOXHEHUS CTON BIIMSNIM HA

OueHb
CUNbHO

HocrartouHo
CUSIbHO

HesHnauutensHo

YyTb-uyTb

He Bausior

BoamoxHocTb pabotars?

Bo3MoXXHOCTb BBINONHATL fOMALLHIO paboTy unu paboty B cagy/
oropoae?

BoamoxHocTb oTgbixatk (npoBoauTh Aocyr)?

Hackonbko cunbHO ocnoXHeHUs cTon BAMsAM Ha Bawm
B3QMMOOTHOLLEHUS C BIM3KUMM ﬂIOJJ,bMMg

Yyscteosanu nu Bel dbuamnueckyio 3asucumocts, 6onbluyio yem Bam
xotenoch 6bl, oT 6nmsknx Bam niogeit n3-3a ocnoxteHuin cron?

Yyscreosanu nn Bel aMo-uMoHanbHylo 3aBUCUMOCTb, Gonbluyio,
yem Bam xotenocs 6bi, oT 6nm3kmx Bam nioper us-3a ocnoxHeHUH
cron?

MN3mennnace nu Bawa posnb B ceMbe M3-3a OCNOXHEHMH CTON?

CornacHbl v Bl co cnepyowmm yTeepxaeHuem

MonHocTbio
comaceH(Ha)

YactmyHo
cornaceH(Ha)

He cornaceH (Ha)

YactnuHo He
comaceH(Ha)

MonHocTbio He
comaceH(Ha)

MeHs nevar He Tak, KAK APYrMX NOfEN, U3-3a OCNIOXHEHUHI cTON

Sl yyBcTBY1O Cebsl CTApLUE CBOMX NET U3-3d OCNOXHEHMWH CTON.

S HeysepeH (a) B cebe M3-3a OCNOXHEHHH cToN

OcnoxHeHH cToN NPEBPATHUIN MOIO XM3Hb B CPAXEHME.

A mcnbiThiBAIO YYBCTBO gocapbl U3-3a OCHOXHEHWUM CcTON.

OcnoxHeHUs CToN BbI3bIBAIOT maccy 30prﬂHeHMﬁ.

D70 HecnpaBean1BoO, YTO MOM AMaBeT JOCTABNSET MHe ropa3Ao
6onblie npobneM, YeM APYTHM.

9 6otoch noTepsTb HOry uU3-3a OCNOXHEHUM cTON

OueHb
CHNIBHO

LocrtaroyHo
CUSIbHO

HesnauutensHo

YyTb-uyTb

He cHmxanu

B uenom, s Mory ckasars, 4To Npo6eMbl CO CTONAMM CHUXAIOT
KA4eCcTBO MOEM XHU3HH

OtnnuHoe

OueHb
xopoluee

Xopouwee

He oueHb
xopoulee

Mnoxoe

B uenoMm, s Mory oueHUTb KA4EeCTBO MOEM XMU3HU KAK
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