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Availability and application of pedobarography within
services offered by the guaranteed healthcare benefits fund
and private sector — possibilities and limitations; part 1

Dostepnosc i zastosowanie pedobarografii poprzez fundusz swiadczen gwarantowanych oraz
w sektorze prywatnym — mozliwoSci i ograniczenia; cz.1

Aleksandra Bitenc-Jasiejko'AB.EF) Krzysztof Konior?(B:F), Katarzyna Kordus3®&F),
Monika Brzézka“(F), Andrzej Garstka*F), Marek Kiljanski®S(E.G), Danuta Lietz-Kijak(E:F)

1Zaktad Propedeutyki, Fizykodiagnostyki i Fizjoterapii Stomatologicznej, Pomorski Uniwersytet Medyczny w Szczecinie /
Department of Propaedeutic, Physical diagnostics and Dental Physiotherapy, Pomeranian Medical University in Szczecin, Poland
2Centrum Zdrowia, Nowogard / Center of Health, Nowogard, Poland
3Wyzsza Szkota Edukacji i Terapii w Poznaniu / College of Education and Therapy in Poznan (WSEIT), Poznan, Poland
4Szkota Doktorska, Zaktad Propedeutyki, Fizykodiagnostyki i Fizjoterapii Stomatologicznej, Pomorski Uniwersytet Medyczny w Szczecinie /
Doctoral study, Department of Propaedeutic, Physical diagnostics and Dental Physiotherapy, Pomeranian Medical University in Szczecin, Poland
5Pabianickie Centrum Rehabilitacji, PCM Sp. z 0.0., Pabianice / Rehabilitation Center in Pabianice, PCM Sp. z o0.0., Pabianice, Poland
5Collegium Medicum, Instytut Nauk o Zdrowiu, Uniwersytet Jana Kochanowskiego w Kielcach /
Collegium Medicum, Institute of Health Sciences, Jan Kochanowski University in Kielce, Poland

Abstract

Changes resulting from incorrect plantar foot pressure distribution can lead to degenerative changes of hard and soft tissues.
Especially clear connection can be noticed between excessive pressure on feet and occurrence of ulcers and chronic wounds,
especially those secondary to diabetes and motor and sensory neuropathy. Pedobarography is widely used to assess the value as
well as time and space parameters of pressure when standing and walking. This means that this procedure can prove useful in
many fields, including orthopaedics, rehabilitation, orthopaedic appliances as well as in traumatology and treating bad posture.
Pedobarography is a diagnostic procedure that is not highly specialist (besides physicians, it can be performed by non-physician
practitioners) that is why it can be used by specialists of many fields. In most countries where prophylactics of feet disorders,
especially the diabetic foot syndrome, is highly developed, pedobarography is one of the basic diagnostic procedures of the
guaranteed healthcare services. In Poland, it is included in the list of guaranteed healthcare benefits of the National Health Found
since 2011. However, there are grounds to think that pedobarography is not commonly used, mainly due to insufficient knowledge
of medical staff on this method. Considering the fact that this diagnostic procedure plays an important role in preventing disorders
resulting from incorrect pressure migration, it is crucial to analyse directions of'its application and factors influencing its
development. The aim of this paper was to assess availability of pedobarography and to analyse factors facilitating and limiting its
development.

Key words:
pedobarography, orthopaedics, rehabilitation, traumatology, bad posture, ulcerations, Charcot’s neuro-osteoarthropathy, custom-
made orthopaedic insoles

Streszczenie

Zmiany powstajace w przebiegu wadliwej dystrybucji nacisku na czes¢ podeszwowa stopy moga skutkowac rozwojem degradacji
tkanek twardych i miekkich. Istnieje Scisty zwigzek pomiedzy wzmozonym naciskiem w obrebie stop a powstawaniem owrzodzen
iran przewleklych, w szczegélnosci w przebiegu cukrzycy, neuropatii czuciowej i ruchowej. Pedobarografia znajduje szerokie
zastosowanie w ocenie wartosci nacisku oraz parametréw czasowo-przestrzennych podczas stania oraz podczas chodu. Przektada
sie to na zastosowanie jej w ortopedii, rehabilitacji, zaopatrzeniu ortopedycznym oraz traumatologii i terapii wad postawy.
Pedobarografia stanowi ustuge diagnostyczna niewysokospecjalistyczng (stosowana jest réwniez przez kadre nielekarska), dzieki
czemu moze by¢ uzywana przez specjalistow wielu dziedzin. W wiekszosci krajow, w ktorych profilaktyka choréb stép,

a w szczegblnosci zespotu stopy cukrzycowej jest wysoce rozwinieta, pedobarografia stanowi podstawowa ustuge diagnostyczna.
W Polsce znajduje sie na liscie Swiadczen gwarantowanych NFZ od roku 2011. Niemniej istniejg przestanki, ze pedobarografia nie
jest ustuga powszechnie stosowana, na co szczegdlny wptyw ma wiedza kadr medycznych w zakresie metody. Majac na uwadze, ze
stanowi ona znaczacg ustuge diagnostyczna w profilaktyce choréb wynikajacych z wadliwej migracji nacisku, istotna jest analiza
kierunkdéw jej zastosowania i inferencja czynnikéw, ktére determinujg jej rozwoj. Celem opracowania jest ocena dostepnosci ustug
pedobarografii oraz analiza czynnikéw sprzyjajacych oraz ograniczajacych jej rozwoj.

Stowa Kluczowe:

pedobrografia, ortopedia, rehabilitacja, traumatologia, wady postawy, owrzodzenia, neuroosteoartropatia Charcota, indywidualne
wktadki ortopedyczne

160 www.fizjoterapiapolska.pl
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Introduction

Pedobarography is widely used in diagnostic procedures in the
field of orthopedics, including post-traumatic conditions [1-6]
and in traumatology, in assessing the effectiveness of therapy
after surgery [7-15]. In the rehabilitation process, it is used
both in the assessment of foot defects [16-19] and in scientific
and research activities in the area of posture defects [20-23].
Pedobarography is also widely used in gait parameters
assessment, including the analysis of pressure distribution
during locomotion, both in adults and children [24-26]. It is
used similarly in the assessment of gait ergonomics in patients
with diseases of the feet [27-30], ankle [31], knee [32-33], hip
joints [34], as well as in the assessment of the musculoskeletal
system in systemic diseases , e.g. in rheumatoid arthritis [35],
in the prevention of overload changes in diabetes [36-40] and
in the treatment of diabetic foot syndrome [41-43] and Charcot
neuroosteoartropathy [44-45]. In the area of revention and
therapy of overload wounds, pedobarography is also used in
the procedures of designing and matching individual relief
inserts [46]. As a preventive, non-innovative and non-
specialist method, it is also widely used in podology /
podiatry. Cutaneous overload changes in the foot (eg, corns,
calluses, etc.) are the first symptoms of faulty pressure
distribution in which, as a consequence of a lack of
therapeutic response through proper relief, wounds in the
plantar part of the foot may occur [47-48].

The main advantage of pedobarographic examinations is the
possibility of their application in interdisciplinary medical
teams, mainly due to its non-invasiveness, simplicity
of implementation and low examination costs (Figures 1 and 2).

Fig. 1. EPS R1 pedobarograph

Fig. 2. MPS pedobarograph — long platform
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Material and methods

Document analysis — qualitative assessment of normative

legal provisions in the field of pedobarography

» Regulation of the Minister of Health of 27 May 2011 on
guaranteed services in the field of outpatient specialist care
[49],

» Regulation of the Minister of Health of 24 September 2013
on guaranteed services in the field of primary healthcare
[501,

» Regulation of the Minister of Health of 6 November 2013
on guaranteed services in the field of outpatient specialist
care [51-53],

* Order of the President of the National Health Fund.
"Comprehensive outpatient care for a patient with diabetes
(KAOS - diabetes)" [54, 55],

* Ordinance No. 62/2016 / DSOZ of the President of the
National Health Fund of 29 June 2016 on determining the
conditions for the conclusion and implementation of
contracts such as: outpatient specialist care [56],

Survey

Survey questionnaires, addressed to medical staff and
podology specialists, carried out by surveys using the online
questionnaire (CAWI method),

Interview — a query to all branches of the National Health
Fund to quantify the implementation of the pedobarography
procedure in 2011-2016.

Heuristic research — qualitative and quantitative analysis of
source data (Internet) in the area of application and
availability of pedobarographic examination.

Statistics

« statistical methods of frequency analysis,

* descriptive statistics together with the Kolmogorov-
Smirnov test examining the normality of the distribution of
all measured variables on a quantitative scale,

» Student tests for dependent and independent samples,
confirming their results using nonparametric equivalents,

» analysis using the chi square test of independence.

» The significance level was considered to be the classic p < 0.05,
however, significant results at 0.05 < p < 0.1 were
considered significant at the level of statistical tendency.

Results

Pedobarography in normative documents — ordinances
and ordinances in the area of guaranteed benefits fund
The Regulation of the Minister of Health on guaranteed
services in the field of outpatient specialist care is set out in
Annex II, in Chapter IX "Other diagnostic services", item 18
"pedobarography" as procedure No. 99.9951. Pedobarography
has been included in the list of guaranteed services since
2011. In the conditions for the provision of the service,
"Cabinet or specialist clinic, in line with the profile of
guaranteed services" was indicated. Therefore, the Regulation
does not specify requirements for the personnel providing the
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service or guidelines for equipping with medical equipment
and apparatus. There are also no areas of diseases in which pe-
dobarographic reimbursement as part of guaranteed services
should be used. The Regulation of the Minister of Health of
November 6, 2013 maintained this state of affairs in section
IX "Other diagnostic services", item 19 pedobarography servi-
ce indicated. Requirements for personnel, equipment and other
conditions given for specialist / diagnostic services have not
been re-specified [51-53].

The applicable regulations do not regulate the method of ac-
counting for the pedobarographic service by the facility im-
plementing the contract with the NFZ. In order to obtain
information on the method of settlement, four direct (telepho-
ne) interviews were conducted with employees of two ran-
domly selected departments of the National Health Fund, who
unfortunately did not have knowledge about the implementa-
tion of the pedobarography procedure.

Ordinance of the President of the National Health Fund of No-
vember 4, 2011 in the document "Comprehensive outpatient ca-
re for a patient with diabetes (KAOS - diabetes)" in Annex 3
part ¢ specifies pedobarography in the section "Benefits provi-
ded under KAOS-DIABETICS" point 5, i.e. "in justified cases,
performing other diagnostic activities, in particular: (...) pedo-
barography (...) - in accordance with clinical indications." [54,
55]. This wording may suggest the erroneous conclusion that
pedobarographic examination may serve diabetic patients in
special cases, which is contrary to the purpose of the pedobaro-
graph. Pedobarography is a method intended for screening, fo-
cused on the prevention of overload wounds, allowing to
recognize the problem at the level of indication of increased
pressure. These provisions were upheld in Regulation No.
62/2016 / DSOZ of the President of the National Health Fund
of June 29, 2016 on determining the conditions for concluding
and implementing contracts such as: outpatient specialist care,
Annex 3a. KAOS - DIABETES [56].

Implementation of pedobarography procedures through
the provision of guaranteed services — facts

The results of the interview, carried out by formal email
inquiry about the number of procedures for 2011-2016, are
summarized in Table 1 and presented in Figure 3.
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Fig. 3. Number of pedobarography procedures carried out through the provision of guaranteed services (NFZ) in 2011-2016
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Table 1. Number of pedobarography procedures carried out through the provision of guaranteed services (NFZ) in 2011-2016

Department of NFZ Number of “"pedobarography" procedures carried out in a year: Total
2011-2016
2011 2012 2013 2014 2015 2016
Lower Silesian Wroctaw DATA NOT SHARED!
Kuyavian-Pomeranian Bydgoszez 0 0 0 0 0 0
Lublin Lublin 119 79 20 2 9 51 280
Lubusz Zielona Gora 2 1 0 0 1 7
1odz Lodz 2 0 1 1 1 7
Lesser Poland Krakow 2 5 5 0 1 4 17
Masovian ‘Warszawa 4 4 3 2 151 777 941
Opole Opole 0 1 0 0 0 1 2
Subcarpathian Rzeszow 38 1 4 0 1 0 44
Podlaskie Biatystok 0 0 0 0 1 0 1
Pomeranian Gdansk 0 0 0 0 4 6 10
Silesian Katowice 3 2 0 18 44 163 230
Holy Cross Kielce 1 0 0 0 0 2 3
‘Warmian-Masurian Olsztyn 0 0 0 2 1 3
Greater Poland Poznan 0 0 0 0 0 0 1}
West Pomeranian Szczecin 0 0 0 0 0 0 0
TOTAL 2011-2016 171 93 33 23 215 1010 1545

!Data refusal was refused, in Decision No. 7/2017 / DIP, arguing that this data on the quantitative implementation of procedures’ is a set of data having the nature of processed
information and requiring input in its preparation based on the data held (...) The Lower Silesian Provincial Branch of the National Health Fund did not notice significant public
interest"

Considering the fact of considerable dispersion of data, an
attempt to statistically analyze the frequency of the
phenomenon by using zeroed uniterisation did not bring the
expected results of the analysis. In frequency, focus, etc.
analyses contradictory results were obtained, mainly due to
the number of indications 0 and 1. Therefore, the results
obtained in individual voivodships did not allow to conclude
on the availability of the service in Poland. The rank statistical
method of Spearman's rho, used to organize the data, was rho
= (.43 (significance p = 0.397). Thus, it should be concluded
that there is no possibility of forecasting the progress / regress
of the implementation of pedobarography procedures in
Poland, through the guaranteed benefits fund (Fig. 4).
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Fig. 4. Chart made using Spearman's rho method Number of completed pedobarography procedures through
the National Health Fund guaranteed fund in the years 2011-2016
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Analysis of source data (websites) indicates that a pedobarograph

is provided in hospitals and diabetes clinics. Those are:

1. University Hospital in Krakow — Clinical Department of
Metabolic Diseases [57]

2. Chair and Clinic of Internal Medicine and Diabetology at the
Brodno Hospital of the Medical University in Warsaw [58],

3. Diabetological outpatient clinic of the Provincial Specialist
Health Care Group in Wroctaw, [59],

4. Miedziowe Centrum Zdrowia — Foot examination workshop at
the Diabetes Department of the "Miedziowe Centrum Zdrowia"
S.A. Hospital [60].

5. EuroMediCare Hospital in Wroctaw, Trauma and Orthopedic
Surgery Department with the Treatment of Foot and Joint Dise-
ases [61].

Information obtained from online sources indicated that the trend

of using pedobarography in the treatment process is a develop-

ment process. Public procurement was planned at the University

Clinical Hospital of the Medical University of Bialystok [62] and

at the newly built Provincial Hospital in Wroctaw [63].

Availability of pedobarography in the private sector

In order to answer the question: "Is the pedobarographic

examination available to patients and to what extent?", The

following methodological and research activities were carried
out:

* heuristic examination: qualitative and quantitative analysis of
source data, i.c. information published on the websites of
medical, podological and cosmetological institutions that offer
pedobarographic examination (overview within all voivodships)

« survey addressed to people who work in an institution and / or
carry out pedobarographic examination in professional practice.

* The results of quantitative and qualitative analysis of source data
were ordered based on data binarization, coding the answers yes = 1
and no = 0. The sum of binary data allowed further qualitative
and statistical analysis of the frequency:

o SCOPE 1 (Z,—Z) are variables assigned according to
the orthopedic and rehabilitative property of the features,

o SCOPE 1l (ZsZ,,) are variables assigned according to
the surgical and surgical property of features, including podo-
logical procedures,

e LP - indicates the number of outlets in a given city, it was
expressed in quantitative terms [pcs] and as a percentage [%].
The above summary shows that medical facilities offering pe-
dobarographic examination (n = 69), in their specificity of ac-
tion, are mainly focused on the implementation of orthopedic
insole design (97%, n = 69) and rehabilitation (64%, n = 69).
The dominant medical practice in these facilities is orthope-
dics (26%, n = 69), followed by neurology (14%, n = 69). The
table in Table 2 indicates that wound care services account for
13% of all services offered, including medical surgical servi-
ces account for 10% (n = 69) and angiology / phlebology 7%

(n=69).

The significance of the statistical advantage of the use of pedo-

barography in the scope of features Z,-Z; in relation to Z~Z,,

has been statistically proven. To this end, Student's t analysis
was performed for dependent samples, which allowed diffe-
rentiation of coded data in two categories (Z,~Z; and ZZ,,).

The results are presented in tabular summary 3.
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Table 2. Number of clinics offering pedobarographic service, compared with the number of medical and podological services [64]

Clinics

Scope ll
Z, Z,
Wroclaw 8 12 8 8 4 1 1 1 0 0 0 0 2
Bydgoszcz 2 3 2 2 2 1 0 0 0 0 0 0 1
Lublin 3 4 3 4 2 0 0 0 0 0 0 0 1
Zielona Gora 2 3 2 2 1 1 1 0 0 0 1 0 1
Lodz 3 4 3 3 2 2 ) 0 0 0 0 0 1
Krakow 9 13 9 9 4 3 1 0 1 1 0 0 3
Warszawa 18 26 18 18 11 4 1 1 3 1 1 0 5
Opole 3 4 3 3 3 0 0 0 0 0 0 0 0
Rzeszow 1 1 1 1 1 1 1 1 0 0 0 0 0
Biatystok 3 4 3 3 3 0 0 0 0 0 0 0 0
Gdansk 2 3 2 2 0 0 0 0 0 0 0 0 0
Katowice 2 3 2 1 2 1 1 1 1 1 0 0 2
Kielce 1 1 1 1 1 1 1 0 1 0 0 0 0
Olsztyn 4 6 4 2 2 0 0 0 0 0 0 0 2
Poznan 4 6 4 4 4 2 2 2 1 2 2 2 2
Szczecin 4 6 4 4 2 1 1 1 1 1 1 1 1
Razem/Total 69 100 69 67 44 18 11 7 8 6 5 3 21
100% 100% 97% 64% 26% 14% 10% 13% 10% 7% 4% 30%
Sum of variables in ranges
(answer I and II) y 209 X

7, - Pedobarographic examination, 7, — Individual orthopedic insoles, 7, — Rehabilitation, 7, — Orthopedics, 7;— Neurology, 7.~ Surgery, 7., — Wound treatment, Z; — Angiology /
Phlebology, Z, — Surgical procedures, Z,, — Nursing services, Z,, — Podology services

Table 3. Comparative analysis of services provided in facilities performing peodobarography: orthopedic and
rehabilitation (Z,-Z,) with surgical, diabetic and podological features (Z.-Z,,)

95% CI

13.6 12.04 3.13 3.59 4.06 0.001 4.72 15.16 1.05

M —mean, SD - standard deviation, t — test size, p — significance, CI — confidence interval, LL — lower limit, UL— upper limit, Cohen's effect — power (n = 69)

A significantly statistical result indicates that in Poland the
areas of pedobargoraphy applications for orthopedic
purposes (including orthopedic insoles), rehabilitation,
neurology etc. occur much more often than the use of
pedobarography in surgical, diabetic disorders etc.
Noteworthy is the fact that podiatry facilities account for
30% of those in which pedobarography is offered. In
relation to the availability of tests by patients, the analysis
indicates that in most voivodship cities there is at least one
institution offering pedobarographic examination. There are
3 or more in 10 cities. The largest concentration of branches
is located in Warsaw 26% (n = 69), followed by Krakow
13% (n = 69).
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Knowledge of medical, podological and medical students in the
field of pedobarography

In order to determine knowledge in the field of pedobarography,
a survey was conducted, whose respondents were medical staff and
podology specialists (professionally active people in the medical
field) and students of medical faculties (medicine, nursing,
physiotherapy as well as cosmetology and podology). The study
involved 284 people working in the medical profession and
podology and cosmetology, and 403 students. Table 4 presents the
results of surveys on the knowledge of diagnostic devices used in
the problem of overload changes.

Table 4. Indication of respondents in the area of knowledge of research used in the area of overload changes

11. Are any of the following diagnostic tests unknown to you? [P] Professionally active medical Medical students [n,]

8. Which methods of diagnosing overload changes have you not staff [n,]
encountered in your education so far? [S]?

Odpowiedzi / Answers

Ultrasound 4.61 13 4.96 20
X-Ray 4.26 12 4.96 20
Magnetic resonance imaging (RM) and its derivatives (e.g. nuclear technology) 3.90 11 7.20 29
Computed tomography (CT) 4.26 12 6.45 26
Scintigraphy 9.57 27 35.73 144
Histopathology 2.84 8 14.89 60
Pedobarography 59.93 169 84.62 341
Posturography 56.74 160 70.22 283
Plantography (including plantoconturography, plantogram) 59.93 169 83.37 336
Podoscophy 33.33 94 59.06 238
Functional tests 12.06 34 22.08 89
Physical examination 2.84 8 4.22 17

Answers

Other (what?) - answers given by the respondents

I don't know what methods they are not known to me;) 0.35 1 0.00 0
None of above 0.35 1 0.00 0
18.44 53 2.98 12

I have knowledge about all the above methods

Total — number of responders 282 403

Result expressed in % and quantitative data (frequency of indications), n, =282, n, =403
P — results of a survey addressed to medical staff and cosmetology / podology,
S — results of a survey addressed to medical and cosmetology / podology students

>Multiple choice question

Due to the fact that the study was asked by denial, inference
about the knowledge of diagnostic methods will be made by
inverse. The most well-known diagnostic method among
students and medical staff is physical examination. The least
known diagnostic methods above quartile 1 among the re-
spondents of both surveys are: pedobarographic and planto-
graphic (n, = 59.93%; n = 84.62%). The value of dispersion
of medical staff Rp = 57%, while students R, = 80.40%.
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The high dispersion value for the respondents of the S survey
may be related to the fact that they are only in the education
process.

Frequency analysis, characterizing knowledge of diagnostic
methods used in the field of overload changes also shows that
both medical staff and students indicate in this area: physical,
histopathological and highly specialized tests (i.e. USG, X-
ray, computed tomography, magnetic resonance imaging). The
results are illustrated in Figure 5.
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Fig. 5. Indication of respondents in the area of knowledge of research used in the area of overload changes [result
expressed in%, n, = 282, n = 403]

168

In deepening the analysis of diagnostic methods used in the area
of overload changes in practice, respondents of the P survey were
asked about the use of diagnostic methods in professional practice.
The analysis of the phenomenon was carried out through two su-
rvey questions: diagnostic methods implemented independently
(question 12) and cooperation (question 13). The results of both
queries are summarized in a multivariate table (Table 5) separately
and as a sum of indications as to the use of pedobarography.
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Tab. 5. Indications of the use of diagnostic methods in the problem of overload changes in professional practice

. , s . Results - tests Results - research
12. What diagnostic methods within overload changes do you use alone in carried out done through

your professional practice? / 13. (...) through cooperation?? independently collaboration

Answers

Ultrasound 7.45 21 46.45 131 54 152
X-Ray 7.80 22 53.19 150 61 172
Magnetic resonance imaging (RM) and its derivatives (e.g. nuclear technology) 3.19 9 40.78 115 44 124
Computed tomography (CT) 4.26 12 42.20 119 46 131
Scintigraphy 1.42 4 14.89 42 16 46
Histopathology 1.06 3 24.82 70 26 73
Pedobarography 4.26 12 5.67 16 10 28
Posturography 3.55 10 4.61 13 8 23
Plantography (including plantoconturography, plantogram) 4.26 12 4.61 13 9 25
Podoscophy 8.51 24 7.80 22 16 46
Functional tests 30.14 85 14.18 40 44 125
Physical examination 62.06 175 30.85 87 93 262

Answers
%

Other (what?) - answers given by the respondents

Patient interview 0.35 1 0.00 0 0 1
Studied neuropathy, assessment of touch sensation, vibration, pain, temperature 0.35 1 0.00 0 0 1
Soft tissue palpation 0.35 1 0.00 0 0 1
EMG 0.00 0 0.35 1 0 1
I don't make any tests because I'm a nurse during operations 0.00 0 0.35 1 0 1
I do not do any of the above tests by myself 30.50 86 0.00 0 30 86
I do not see the need to apply the above research in the area of my activities 0.00 0 25.89 73 26 73
Total 282

Result expressed in% and quantitative (frequency of indications), n, =282
SMultiple choice question

The result of inquiries regarding the use of diagnostic methods
in professional practice is consistent with the result obtained in
the question about their knowledge. The most common (domi-
nant) physical examination is used, which in this question is not
surprising, due to the fact that this examination is one of the ba-
sic activities in specialist-patient relations. The high dispersion
of the survey result in this question is related to the fact that the
lowest level of 8%, which relates to posturegraphic examina-

tion, compared to the physical level of 93% (R = 85%).

The frequency of the phenomenon:

* in this study no indications of respondents in the area
of quartile 1 and above were recorded,

* in quartile 2 (Q,, = 46,50%) and above, respondents
indicated the practical application of the study: ultrasound,
x-ray, computed tomography,

* in quartile 3 (Q_; = 23%) and above, respondents indicated
the use of histopathological and functional tests,
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* below quartile 3, i.e. below 25% of respondents' indications
were: podoscopy (n,, = 28, ie. 16%), pedobarography
(n,,,, =25, i.e. 10%), plantography (n_, =23, i.e. 9%).

The results of the inquiry regarding the application of all

diagnostic methods indicated in the survey are illustrated in

the chart below (Fig. 6).
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I do not see the need to apply the above research in the

Fig. 6. Respondents' indications for the application of diagnostic methods in the area of overload changes, in
professional practice [result expressed in%, n = 282]

In order to analyze the use of pedobarography among survey
respondents who indicated that they have knowledge of
pedobarography, a question was also asked about the use of
pedobarography in professional practice. The query result is
summarized in the tabular statement (Table 6 / Figure 7).

Tab. 6. OdpowiedzZ respondentéw ankiety na pytanie dotyczace zastosowania pedobarografii w praktyce zawodowej
Table 6. Answer of survey respondents to the question about the application of pedobarography in professional practice

Answers
%

38. Czy badanie pedobarograficzne wykorzystuje Pan/i w praktyce zawodowej? [P]*

Yes, [ have a pedobarograph, which I bought for individual practice 4,00% 4
Yes, the pedobarograph is the equipment of the office in the facility where I work 9,00% 9
Yes, I refer Patients for a pedobarographic examination to another specialist 14,00% 14
No, I don't use the pedobarograph in my professional practice 73,00% 73
Razem — odpowiedz twierdzaca / Total — affirmative aswer 27,00 % 27
Razem — liczba odpowiadajacych / Total — number of responders 100%

Result expressed in% and quantitative data (frequency of indications), n, =100

*Single choice question
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Four respondents purchased a pedobarograph for their own
practice (n, = 14; 4%), and nine work in the facility where the
pedobarograph is used (n, = 14, 9%). 14% of respondents use
a pedobarograph by referral to another specialist.

B Tak, posiadam pedobarograf, ktdry
zakupitamfem do praktyki indywi-
dualngj / Yes, | have a pedobaro-
graph, which | bought for individual
practice

B Tak, pedobarograf stanowi wyposa-
zenie gabinetu w placowce, w kidre|
pracuje [ Yes, the pedobarograph is
the equipment of the office in the
facility where | work
Tak, kieruje pacientdw na badanie
pedobarograficzne do innego spega-
listy / Yes, | refer Patients for a pe-
dobarographic examination to ano-
ther specialist

M Nie, nie wykorzystuje pedobarografu
w prakiyce zawodowe] / No, | dont
use the pedobarograph in my pro-
fessional practice

Fig. 7. Use of pedobarography by survey respondents in professional practice [result expressed in % and quantitative
data (frequency of indications), n, = 100]

People (n 73, n% = 73%) who indicated that they have
knowledge of pedobarography and do not use in professional
practice were asked about the reasons for not using this
diagnostic method (Table 7 / Figure 8).

Table 6. Answer of survey respondents to the question about the application of pedobarography in professional practice

39. Whats the argument that you DO NOT USE pedobarography in the treatment / rehabilitation process?* Answers

%

I do not see the need for pedobarography in my patients 39.73 29
Economic reasons - high cost of purchasing diagnostic equipment (pedobarograph) 24.66 18
Economic reasons - too high cost of the tests for patients 10.96 8
I assess my knowledge in this area as insufficient to conduct such diagnostics 36.99 27
Other (what?) - answers given by the respondents o Answers .
No access to study 1.37% 1
I have a different scope of competences and responsibilities 1.37% 1
I don't have a trusted facility where I could refer some patients 1.37% 1
Total — number of responders 73

Result expressed in % and quantitative data (frequency of indications), n, = 73

*Multiple choice question
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The dominant in the reasons for not using pedobarography con-
cerns the answer "I do not see the need to use pedobarography in
my patients". This result represents 10% of the entire population
of people surveyed (n, = 282) and about 40% of the group of pe-
ople who indicated that they have knowledge in the field of pedo-
barography (n, = 73). This result was even higher at the level of
general questions. The lack of need to apply pedobarographic re-
search in professional practice was indicated by 161 respondents,
which is approx. 57% of the studied population of medical staff
(n, = 282). This result is a kind of inconsistency, mainly due to
the fact that 81% of medical staff (n,=229) indicated that in pro-
fessional practice they are dealing with overload changes within
the locomotor system (each respondent on average about 4 pro-
blems). This may indicate a lack of knowledge of respondents
about the use of pedobarographic examination for the purposes of
diagnosing pressure migration disorders.

The high score at the upper limit of quartile 1 (Q,, = 29.79%)
concerned the impact of the respondents' level of knowledge on
the use of pedobarography in professional practice. 36.99% (27,
n, = 73) of the respondents give insufficient knowledge in this
arca as the main reason for not using the pedobarographic test.
In quartile 2 (Q,, = 19.86%), i.c. at the median level there was
a result indicating that the high cost of purchasing equipment is
the reason for not using pedobarographic examination (18 people,
24.66%,n = 73). In the lower limit of quartile 3 (Q,; = 9.93%) the-
re was an answer indicating that the excessive cost of the study
for patients is the reason for not using pedobarography in pa-
tient care — 8 respondents answered "yes", which is 10.96% of
respondents (n, = 73) (Figure 8).
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I assess my knowledge in this area as
insufficient to conduct such diagnostics
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Fig. 8. Respondents' indications regarding the non-use of pedobarography in the medical process (result expressed

in%), n, =73)
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The statistical analysis also took into account the relationship of know-
ledge in the field of pedobarography, when used in independent practi-
ce. For this purpose, data were correlated with data indicating
respondents who prior to the survey had knowledge about the subject of
pedobarography with the data obtained in the question regarding the use
of pedobarography alone in professional practice (Table 8 / Figure 9).

Table 8. Correlation of knowledge about pedobarography and application in professional practice (n, = 282)

Answers

35. Did you have knowledge about pedobarography before this survey?

Yes No

Yes

Population 30 10
% of knowledge possessed 75,0% 25,0%
% of pedobarography performed independently 11,2% 83,3%
The rest corrected =1,0 7,0

L ey
Population 58 1
% of knowledge possessed 98,3% 1,7%
% of pedobarography performed independently 21,6% 8,3%
The rest corrected 1,1 -1
e

Population 181 1

% of knowledge possessed 99.5% 0.5%
% of pedobarography performed independently 67.3% 8.3%
The rest corrected 42 —4.2

Partly/sketchy

Result expressed in % and quantitative data (frequency of indications), n, = 282

The correlation was tested by means of the Chi? independence test. The
independence test result was y? (2) = 49.1. The obtained result is statisti-
cally significant p < 0.001. In order to indicate the strength of the rela-
tionship between knowledge about pedobarography and its application
in independent professional practice, the result was supplemented with
the V Cramér's test V. = 0.42, which is a measure of the strength of the
effect. This result informs us about the significant relationship between
knowledge and the use of pedobarography by medical staff. Therefore,
it can be concluded that knowledge about pedobarography significantly
affects its application in professional practice.

90,00%
80,00%
70,00%
60,00%
 Nie wykorzystuje pedobarografii
50,00%% / Does not use pedobarography
40,00%
—— e
20,00%
0,00%

Has knowledge Has partial knowledge Has no knowledge

Fig. 9. Correlation between knowledge of pedobarography and application in professional practice
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Medical staff also indicated a fairly high economic rate of equip-
ment purchase as a reason for not using a pedobarograph. The re-
sult indicates a clearly low impact of the unavailability of the
method on not using it. It represents respectively: 5.48% (4 per-
sons, n, = 73) of the respondents' indications in specific questions,
i.e. among persons who have knowledge of pedobarography and
20.21% (57 persons, n, = 282) in the control test, a survey among
all respondents. The fact that there are factors that destimulate the
use of pedobarographic examination may have a direct impact on
its availability to patients. Only 27 people indicated that they use
pedobarographic examination in professional practice.

The respondents were also asked, among others question about
knowledge of reimbursement of pedobarography through a gu-
aranteed benefits fund. (Table 9. / Figure 10).

Table 9. The respondents' indications of the survey in their knowledge on reimbursement of pedobarography from the

PP survey Survey respondents
42. Did you know that pedobarography is on the list of guaranteed services? ~espondents (n, )

P(n,)

Answers

I gained this knowledge through the implementation of this survey 71.43 25 77.78 21 74 46

I had this knowledge before implementing this survey 25.71 9 18.52 5 23 14

Al
Other (what?) - answers given by the respondents nswers

I heard but I wasn't sure 0.00 0 3.70 1 2 1
No 2.86 1 0.00 0 2 1
Number of reponders 35 27 62

PP — survey addressed to professionally active medical staff working in facilities in which pedobarographic examination is used

Result expressed in% and quantitative data (frequency of indications) n 62

D

B Zdobylem/am te wiedze poprzez realizacje niniejszego badania ankietowego /| ga-
ined this knowledge through the implementation of this survey

B Posiadatem/am te wiedze przed realizacje niniejszego badania ankietowego / | had
this knowledge before implementing this survey

Fig. 10. Knowledge of respondents carrying out pedobarographic research on professional reimbursement of the procedure

through the guaranteed benefit fund [0, = 62]
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In the entire surveyed population of respondents (survey P and
PP), only 4.42% (n . = 317) of respondents had knowledge that
pedobarographic examination is refundable by the National He-
alth Fund. This level of knowledge of medical staff about service
reimbursement may affect the quantitative level of implementa-
tion of the procedure in the area of the guaranteed benefits fund.

Conclusions

1. Analysis of legal acts has shown that pedobarography has been

included in guaranteed benefit procedures, thus there are no for-

mal contraindications for the use of pedobarography through the
guaranteed benefits fund. However, they have been specified in

a general way, i.e. they do not clearly specify the conditions for

its implementation,

2. The assessment of the degree of pedobarographic diagnostics

has shown that:

* pedobarography is carried out through a fund of guaranteed se-
rvices, but in Poland the obtained results of quantity and frequ-
ency are chaotic, preventing inference in terms of availability,

* pedobarography is carried out in the private sector, but the fuz-
zy nature of the data obtained does not allow statistical infe-
rence regarding the availability and development of the use of
the service in Poland.

3. Research results in the area of knowledge of diagnostic me-

thods in the area of overload changes have indicated that:

* approx. 60% of medical staff and approx. 85% of students are
not known for pedobarographic research. Answers to traditio-
nal pressure testing methods, such as plantography and postu-
rography, were at a similar level. The most commonly used
and best known test methods in the area of overload diseases
are physical tests and highly specialized tests (ultrasound, x-
ray, magnetic resonance imaging, computed tomography)

* the knowledge of the employees of the National Health Fund
about the implementation of pedobarography procedures is si-
gnificantly limited (adequately to general procedures), therefo-
re contracting the procedure by authorized entities is difficult.

4. 1t should be deduced by deduction that the knowledge of me-

dical staff in the field of pedobarography in Poland has a major

impact on its application and, consequently, on availability, both
through the fund of guaranteed services and through the private
sector.
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