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Abstract

Background: analgesic effect of total and local cryotherapy in people older than 55 years, in respondents with
various diagnoses, most often with degenerative diseases, especially with gonarthrosis, coxarthrosis, spondylosis,
osteoarthritis and polyarthrosis.

Objective: the aim of the survey was to process information from the field of total and local cryotherapy and to
analyze the information obtained using questionnaires. We process the percentage effect of total and local cryo-
therapy on the intensity of painful symptoms, feeling, tolerance and satisfaction of respondents after completing
ten therapies.

Materials and methods: the group of respondents consisted of 35 men and 65 women aged 55 to 81 years. A total of
100 respondents qualified for the survey. 50 % of respondents participated in total cryotherapy and 50 % of respon-
dents participated in local cryotherapy.

Results: we processed the results using MS Excel and IBM SPSS. The Modified Laitinen Pain Questionnaire was
used. Due to established hypotheses and the nature of the data, we used the Kolmogorov — Smirnov test, the non-
parametric Mann — Whitney U-test and the Wilcoxon nonparametric test. The results show that with the help of
local and total cryotherapy, the intensity of painful symptoms is lower.

Conclusions: the performed analysis of the data by means of a questionnaire showed that local and total cryother-
apy alleviates pain and has an analgesic effect.

Key words: homiothermic being, vertebroalgic syndrome, Laitinen, vasodilation, vasoconstriction, total cryothera-
py, local cryotherapy.
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Introduction

Significant advances in healthcare brought rising aver-
age life expectancy. Physiological and pathophysiological
changes in the human body are associated with increas-
ing age, as well as the frequency and incidence of various
painful diseases (3). Physical treatment, which consists in
the action of physical effects on the correct receptors, is
recommended especially in the group of elderly patients
due to the proven lower incidence, resp. absence of side
effects (2, 8). Cryotherapy has an important place in
physical therapy and therapy, because it is generally read-
ily available and applicable to a wide range of diseases.

Cryotherapy

It is part of thermotherapy, which belongs to the branches
of physical therapy, and consists essentially in the removal
of heat from the body (4, 9). The physiological effects of
cold treatment include reduction of pain, blood flow, swell-
ing, inflammation, muscle cramps and metabolic demand.
The analgesic effect of cryotherapy is to slow down the
conduction of stimuli through nerve fibers and to reduce
the irritability of receptors. If the pain is effectively man-
aged, the patient may be able to begin and progress with
therapy earlier to more quickly address range and strength
deficits, as well as progress in full weight and function.

Local cryotherapy

Applying the effects of low temperatures to a certain
part of the human body, a mixture of nitrogen vapor and
cooled air ranging from —100 °C to —178 °C or cooled air
ranging from —30 °C to —34 °C. Cooling of the affected
area and the immediate surroundings leads to blockage of
skin nociceptors, which are connected to the connective
tissue around the affected joints. In healthy tissue, tran-
sient vasoconstriction and subsequent vasodilation oc-
cur. Cold blockade of skin nociceptors leads to a reduced
perception of pain at the affected site.

Total cryotherapy

It is defined as the stimulatory application of cryogenic
temperatures (from —100 °C to —160 °C) to the entire
surface of the patient’s body for a short time (1-3 min-
utes). Total cryotherapy (Whole Body Cryotherapy) af-
fects the whole organism with different intensity, it causes
biochemical, immunological and hormonal changes. Also,
leaching of endorphins protects the body from stress,
strengthens the performance of the immune system and
induces euphoria. Last but not least, the efficiency, en-
durance and resilience of the central nervous system to
fatigue and stress improve (1).
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Research

The main goal was to analyze and evaluate the analgesic
effect of local and total cryotherapy on pain in respon-
dents older than 55 years, three hypotheses were estab-
lished, which we examined.

Hypothesis 1: we assume that there is a statistical-
ly significant reduction in perceived pain on the Laitinen
scale after 10 total cryotherapies.

Hypothesis 2: we assume that there is a statistical-
ly significant reduction in perceived pain on the Laitinen
scale after 10 local cryotherapies.

Hypothesis 3: we assume that there is a statistically
significant difference between local and total cryother-
apy in the reduction of pain perception on the VAS scale
after 10 cryotherapies.

File characteristics

100 respondents were included in the sample, of which
35 were men and 65 women. We qualify people of both
sexes, aged 55 and over with symptoms of pain. 50 % of
respondents participated in total cryotherapy and 50 %
of respondents participated in local cryotherapy. Each
respondent was admitted to the group on the basis of a
previous medical examination, which qualifies him for lo-
cal or total cryotherapy.

Materials and methods

The results were processed using MS Excel and IBM SPSS.
The Laitinen Modified Pain Questionnaire was used. Due
to established hypotheses and the nature of the data, we
used the Kolmogorov-Smirn normality test, the nonpara-
metric Mann-Whitney U-test and the Wilcoxon nonpara-
metric paired test.

The values in the Table 1 express how many times a
given response occurs in 50 respondents in total cryo-
therapy and in 50 respondents in local cryotherapy.
These are the results of the scoring of the questionnaire,
then they were evaluated and a conversion to a percent-
age improvement was performed.

Percentage improvement was calculated as the differ-
ence before and after the therapy relative to the pre-ther-
apy state in percent, i.e. (x—y) / x * 100, where x is the
pre-therapy condition, y is the post-therapy condition.

Hypothesis 1: we assume that there is a statistical-
ly significant reduction in perceived pain on the Laitinen
scale after 10 total cryotherapies.

Based on the results of the Wilcoxon paired test, we
can state that the perception of pain on the Laitinen
scale decreased statistically significantly after 10 total
cryotherapies. Hypothesis 1 was therefore confirmed
(Tables 2, 3; Fig. 1, 2).
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Table 1. Interpretation of the questionnaire on modified pain according to Laitinen — results of interpretation:

Intensity of pain N =100 % Total cryotherapy Local cryotherapy
N=50 % N =50 %
No improvement 0 % 35 35 21 42 14 28
Unsatisfactory improvement 1-24 % 0 0 0 0 0 0
Satisfactory improvement 25—-49 % 8 8 5 10 3 6
Good improvement 50—-74 % 41 41 17 34 24 48
Very good improvement 75—-100 % 16 16 7 14 9 18
Frequency of pain N =100 % N=50 % N=50 %
No improvement 0 % 36 36 25 50 11 22
Unsatisfactory improvement 1-24 % 0 0 0 0 0 0
Satisfactory improvement 25 — 49 % 6 6 1 2 5 10
Good improvement 50 — 74 % 43 43 18 36 25 50
Very good improvement 75 — 100 % 15 15 6 12 9 18
Use of painkillers N =69 % N =32 % N =37 %
No improvement 0 % 32 46,38 17 53,13 15 40,54
Unsatisfactory improvement 1 — 24 % 0 0 0 0 0 0
Satisfactory improvement 25 — 49 % 1 1,45 1 3,13 0 0
Good improvement 50 — 74 % 12 17,39 4 12,50 8 21,62
Very good improvement 75 — 100 % 24 34,78 10 31,25 14 37,84
Restriction of physical activity N =91 % N =41 % N =250 %
No improvement 0 % 52 57,14 30 73,2 22 44
Unsatisfactory improvement 1 — 24 % 0 0 0 0 0 0
Satisfactory improvement 25 — 49 % 3 3,30 0 0 3 6
Good improvement 50 — 74 % 18 19,78 6 14,6 12 24
Very good improvement 75 — 100 % 18 19,78 5 12,2 13 26

Table 2. Perception of pain before total cryotherapy

(Laitinen)
N 50
Average 5,92
Median 6,00
Standard deviation 2,791
Slopingness 0,713
Pointing 1,420
Margin 13
Minimum 1
Maximum 14

Table 3. Perception of pain after total cryotherapy

(Laitinen)
N 50
Average 3,82
Median 3,00
Standard deviation 2,663
Slopingness 1,053
Pointing 1,861
Margin 12
Minimum 0
Maximum 12

MeduyuHa 6osio (Pain Medicine). — 2020. — Tom 6, N° 1
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Fig. 1. Perception of pain before total cryotherapy (Laitinen)
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Fig. 2. Perception of pain after total cryotherapy (Laitinen)

Hypothesis 2: we assume that there is a statistical-
ly significant reduction in perceived pain on the Laitinen
scale after 10 local cryotherapies.

Based on the results of the Wilcoxon paired test, we
can state that the perception of pain on the Laitinen scale
decreased statistically significantly after 10 local cryother-
apies. Hypothesis 2 was confirmed (Tables 4, 5; Fig. 3, 4).

Hypothesis 3: we assume that there is a statistically
significant difference between local and total cryother-
apy in the reduction of pain perception on the VAS scale
after 10 cryotherapies.

For hypothesis analysis, we used a nonparametric
Mann-Whitney U-test for 2 independent selections, tak-
ing into account tests of distribution normality and the
nature of variables.

Based on the results, we can state that there is a statis-
tically significant difference between local and total cryo-
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Table 4. Perception of pain before local cryotherapy

(Laitinen)
N 50
Average 7,46
Median 7,00
Standard deviation 2,597
Slopingness 0,139
Pointing -1,173
Margin 9
Minimum 3
Maximum 12

Table 5. Perception of pain after local cryotherapy

(Laitinen)

N 50

Average 4,14

Median 3,50

Standard deviation 2,755

Slopingness 0,787

Pointing 0,204

Margin 10

Minimum 0

Maximum 10
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Fig. 3. Perception of pain before local cryotherapy (Laitinen)
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Fig. 4. Perception of pain after local cryotherapy (Laitinen)

therapy in the percentage of pain reduction on the VAS
scale after 10 cryotherapies. In particular, total cryother-
apy reduced pain on a VAS scale statistically significantly
more than local cryotherapy. Hypothesis 3 was confirmed
(Tables 6, 7; Fig. 5, 6).

Discussion

Research suggests that the incidence of pain increases
with age. The most common chronic pains, such as osteo-
arthritis or back pain, are so common that they are often
considered a normal part of life (7). Chronic pain caus-
es a complex set of physical and psychosocial changes
that burden the respondent. Numerous scientific studies
on the effect of cryogenic temperatures on the human
body have shown that cryotherapy is a safe, effective and
well-tolerated method of physiotherapy. It confirms the
analgesic, anti-inflammatory and anti-edema effects of

Table 6. Percentage reduction in initial pain (VAS)
after cryotherapy Total cryotherapy

N 50
Average 30,5000
Median 21,0000
Standard deviation 33,22173
Slopingness 0,698
Pointing -0,879
Margin 100,00
Minimum 0,00
Maximum 100,00

Table 7. Percentage reduction of original pain (VAS)
after cryotherapy Local cryotherapy

N 50
Average 59,2000
Median 65,0000
Standard deviation 30,25807
Slopingness -,669
Pointing -,625
Margin 100,00
Minimum ,00
Maximum 100,00
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Fig. 5. Percentage reduction in initial pain (VAS) after cryotherapy
(Total cryotherapy)
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Fig. 6. Percentage reduction of original pain (VAS) after cryotherapy
(Local cryotherapy)
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cryotherapy, as well as its beneficial effect on the mental
state. Data collection took place at the workplace, which
had specialized equipment for performing total cryother-
apy — cryogenic chamber and equipment for performing
local cryotherapy.

Respondents most often reported degenerative dis-
eases, especially gonarthrosis, coxarthrosis, spondylo-
sis and polyarthritis. Osteoarthritis is the most common
disease of the musculoskeletal system and its incidence
increases with age. When asked whether painkillers were
used after cryotherapy, 21% of respondents answered in
the affirmative. The pain was not as much lowered as to
give up painkillers. However, in 42.86 % of respondents
taking painkillers after cryotherapy, the dose was much
lower after a series of ten treatments. As many as 74 %
of respondents declared their sense of satisfaction and
well-being after cryotherapy. Satisfaction with the effects
of treatment obtained after cryotherapy was expressed
positively by the vast majority of respondents. As many as
64 % of respondents said they were satisfied, 31 % of re-
spondents said they were very satisfied. This satisfaction
may be the result of reducing, alleviating or even eliminat-
ing the pain experienced (5).

A revised Laitinen pain assessment questionnaire in-
dicated the following conclusions: 65 % of respondents
achieved an improvement, while 35 % of respondents did
not improve significantly. Thanks to the Laitinen ques-
tionnaire, we can describe the respondent’s pain in a more
thorough and better way. Compared to the VAS scale,
Laitinen is more complex in assessing pain attributes. In
respondents with limited physical activity due to the anal-
gesic effect of cryotherapy, the restriction was reduced by
at least a quarter. The dose of pain medication during the
cryotherapy series decreased in 63.89 % of respondents.

Conclusions

One usually perceives the smooth functioning of one’s
body as something self-evident. But with health problems,
it seems that the quickest and simplest solution leads pri-

SSN 2414-3812

marily to the use of painkillers, but of course they also
have side effects. The results of the analysis of the data
collected through the questionnaire showed that local and
total cryotherapy in our respondents alleviates pain and
has an analgesic effect. Cryotherapy also had an effect on
the feeling of well-being. The vast majority of them ob-
served an improvement in their condition after therapy.
Respondents also noted that after several therapies, the
coldness was progressively less pronounced, improving
their tolerance to low temperatures (6). It supports the
treatment of injuries and other diseases and has a general
effect on strengthening the body and its immunity.
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BinsiHue kpuoTepanuu Ha 6071b IpH ee JIOKAJIbHOM U 00-
1IeM IPUMEHEeHNH

"Vrnueepcumem Cs. Kupunna u Megoous e Tprase, pa-
KyJlbmem MeOUuyuHCKux Hayk, [Teewmsnot, Cnosakus

2Jlemckas u noopocmkogas kauHuka A. lemnuxa, Cnosay-
Kuli MeouyuHcKull yHugsepcumem, Ynueepcumemckas kau-
Huka, Bpamucnasa, Cnosakus

3Cnosaykuti meduyuHckuli yHusepcumem, bpamucnasa,
Cnosaxkus

Pestome

Ob6ocHosanue: obesbonusarowjuli apdexkm obwell u Jo-
KaJbHOU Kpuomepanuu y aro0eli cmapuie 55 niem, Y pecnoH-
0€HMO8 C pa3NUuiHbLIMU OUAZHO3AMU, HaUje 8CE20 C 0e2eHe-
pamusHbIMU 3a001€8aHUSMU, OCOOEHHO Npu 20HAPMPO3e,
KOKcapmpo3se, CnoHOuJe3e, 0cmeoapmpo3e U noJuapmpo3se.

Llens pabomsl: yenvio uccnedosarnus Gviio oGpabomams
UHGpOpMaYyu0 0 NpUMEHEHUU MOMmabHOU U JIOKANbHOU
Kpuomepanuu U NpoaHaIu3uposams UHGOPMAyuUro, no-
JYHEHHYI0 ¢ nomowbto arkem. Mol obpabamvieaem npo-
yeHmHoe @usHUe obwell U JOKAIbHOU Kpuomepanuu HA
UHMEHCUBHOCMb GONIE3HEHHbIX CUMNMOMO8, OWYWEHUS,
mepnumocms U YO0061emE8OPEHHOCMb PECNOHOEHMO8 NOCIe
3aeepuieHus oecsmu npoyeoyp.

Mamepuanel u MemoObl: epynna pecnoHOEHmMo8 cocno-
ana u3 35 Mymcuun u 65 aceHwur @ sospacme om 55 0o 81
2ooa. B onpoce npunsnu yuacmue 100 pecnordenmos. 50 %
pecnoHoeHmog noayqanu obwyio kpuomepanuio u 50 % pe-
CNOHOEHMO8 NOJIYHAU JIOKAIbHYIO KpUOMEPANUHO.

Pe3ynvmambi: mbi 06pabomanu pe3ynbmamyi ¢ NOMOWbIO
MS Excel u IBM SPSS. Hcnonw3osancs MoouguyuposaH-
Hblll onpochuk Jlatimuten o 601u. B8udy ycmanoeneHHbIx
2unomes u xapakmepa OGHHbIX Myl ucnonb3osanu Kpume-
puti 00HopooHocmu Konmozoposa — CmupHoea, cmamu-
cmuyeckuti U-kpumeputi Manna — Yumuu u kpumeputi
3HAKOBbIX paHeo6 Bunkokcona. Pesynbmamei nokasvisaiom,
4mMo ¢ NOMOWbIO JIOKAILHOU U 0bujeli Kpuomepanuu 8uipa-
JHCEHHOCMb OONE3HEHHBIX CUMNIMOMOS CHUICAEMCS].

3akniouenue: npogeoeH bl AHANU3 OAHHbIX C NOMOWbIO
80NPOCHUKA NOKA3AJT, MO JIOKAbHAS U 00Was Kpuomepa-
nus obnezyaem 601 u o6nadaem 06e3601UBAOWUM Oeli-
cmeuem.

Kniouesvie cnosa: comomepmuueckoe cyujecmeo, eepme-
Opozennbili Gonegoli cunopom, Jlaiimurer, sazodunama-
yus, 86430KOHCMPUKYUS, 00Was Kpuomepanus, JOKANbHAS
Kpuomepanus.

BB kpioTepanii Ha 6ib npH ii 10KanbHOMY i 3arajnbHO-
My 3aCTOCYBaHHi

Masan ., Dobrovanov 0.23, Canecky A.!

"Vrieepcumem ce. Kupuna i Megoois 6 Tprasi, pakynremem
Hayk npo 300poe’s, [T ewmsnu, Crogayquxa

2Kninika ona dimeti ma nionimkie A. lemnika, Cnosaypkuti
MeouyHull ynieepcumem, YrigepcumemceKa Kninika, bpa-
mucnasa, C108a44uHa

3Cnosauybkuii meouunuti ynisepcumem, bpamucnasa, Cno-
8a44uHa

Pestome

O6rpynmyeanns: 3neGonol0HUll epekm 3a2anbHOi ma
JI0KanbHOI Kpiomepanii y ntodeil cmapwe 55 pokie, y pe-
cnoHOeHmie 3 pisHUMU 0iazHo3amu, Hallvacmiwe 3 Oe2eHe-
PamMuBHUMU 3AX80PIOBAHHIMU, 0COOIUBO NPU 20HAPMPO3I,
KOKcapmpo3i, cCnoHounbo3i, ocmeoapmposi il noaiapmposi.

Mema po6omu: memoio 00cnidncerHs 60 onpayosamu
IHpOpMAYi0 Npo 3acCMOCYSAHHA MOMANbHOI I JIOKANbHOI
Kpiomepanii ma npoananisyseamu ingopmayito, ompuma-
HY 3a 0onomozoro arkem. Mu 06pobnseMo npoyeHmHul
8nJiue 3a2aJ1bHOI Ma JIOKAJIbHOI Kpiomepanii Ha IHMeHCUs-
Hicmb X60po6UBUX cCUMNMOMI8, 8i04ymms, mepnumicms
i 3a0ogonienicmy pecnoHOeHmie nicns 3aeepuieHHs decamu

npouyeoyp.

Mamepianu i memoou: epyna pecnoHOermie cknaoad-
nacs 3 35 yonoeikie i 65 nciHok y 8iyi 8i0 55 00 81 poky.
B onumyseanni e3s1u yiacme 100 pecnoroenmis. 50 % pe-
cnoHOeHmie ompumyseanu 3azanbHy Kpiomepanito i 50 %
pecnoHOenmie ompumyeanu J0KaabHy Kpiomepanito.

Pesynvmamu: mu onpaytosanu pesynabmamu 3a 00noMo-
2oto MS Excel i IBM SPSS. Bukopucmosysascs Moougixo-
eanuti onumyeay Jlatiminen npo 6ine. 3 02nady Ha ecma-
Ho8JIeHi 2inome3u i xapakmep OGHUX MU 8UKOPUCMO8Y6a-
au Kpumepiti yseoonceHocmi Konmozoposa — CmupHoea,
cmamucmuyinui U-kpumepiii Manna — Yimui ma kpumepiti
3HAKo8ux paneie BinkokcoHa. Peaynbmamu nokasyroms, wo
3a 00NOMO20I0 JIOKAILHOI i 3azansHoi Kpiomepanii supa-
JceHicmb X60POOIUBUX CUMNIMOMIB 3HUIICYEMBCA.

BucHoeku: nposederull aHaniz 0aHux 3a 00noMo20io onu-
myeaya nokasas, wo JIOKANbHA I 3a2allbHA Kpiomepanis
nosezwye Oib | Mae 3He601100HY Oito.

Knrouosi cnoea: zomiomepmiina icmoma, 6epme6pozeHHuLl
bonwosuti cunopom, JlatimineH, 8a300unamayis, 8a30KOH-
CMPUKUIA, 3020J1bHA KpIOMepanis, 10KAJIbHA Kpiomepanisl.




