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Abstract: Debates regarding the role of therapeutic exercises and diet as modulators of an
anti-inflammatory state occurred in the last years in the medical environment. The syn-
ergy between moderate-intensity exercise and a proper diet targeting decreasing IL-1 in-
hibits the production of the pro-inflammatory cytokine TNF-a, the key regulator of local
and systemic inflammation. One of the most important causes of short and long-term dis-
ability in all occupational groups is back pain, impacting the quality of life. Degeneration
of the intervertebral disc (IVD) causes low back pain that intensifies with age. Assessment
of the Oswestry Disability Index was applied on 23 subjects with low back pain to
investigate the degree of disability. Nutrition of IVD, implying therapeutic exercises, and
a customized diet may be crucial adjuvants for the rehabilitation process. The appropriate
diet and therapeutic exercise approach are meant to evaluate the impact of awareness
regarding the possibility of improving health outcomes. In this present study, women
have a strong positive Pearson correlation (p<0.05) with minimal (66-70 years) disability
and moderate disability (r=1.000, CI =99%). Subjects with moderate disability conditions
have “no” intention to implement diet changes and maintain therapeutic exercise adher-
ence (r=0.902, CI = 95%). Men (71-75 years, r=0.995, CI =99%) registered a positive strong
correlation with maximum deficiency (r=1.000, CI=99%) and “possible no” change in diet
and exercise adherence will be applied (r=0.866, CI = 95%). Total disability responders
answered with a “probable yes” option (r=0.884, CI=95%) but the dependence on their
careers is decisive. The education strategy is essential because diet change
implementation can cause resistive behavior as well as adherence to exercise therapy. A
key to effectively managing the inflammatory state due to different comorbidities is to use
the cumulative effects of health professionals' prescriptions. The challenge is to ensure
adherence to these actions for each patient.

Keywords: anti-inflammatory, therapeutic exercises, rehabilitation, diet, Oswestry Disability Index
(ODI), back pain, intervertebral disc, nutrition, perception, disability.

1. Introduction

Debates regarding the role of therapeutic exercises and diet as modulators of an anti-
inflammatory state occurred in the last years in the medical environment. The inflamma-
tory process is a factor in chronic diseases and pain related to this factor delays the reha-
bilitation phase and impacts the quality of life.

20% of the European adult population is affected by chronic pain, cost estimated at
€300 billion, the category spinal or cervical pain is in the second place of the top 5 most
commonly reported pain diagnoses with 12.1% [1-3].

http://bioclima.ro/Journal.htm
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Pain is coded according to the World Health Organisation’s International Classifica-
tion of Diseases (ICD- 11) as a primary condition or secondary as a symptom of another
condition. One of the most important causes of short and long-term disability in all occu-
pational groups is back pain. Low back pain is a common condition in working-age pop-
ulations.

Degeneration of the intervertebral disc (IVD) causes low back pain that intensifies
with age. The composition of the intervertebral disc consists of a matrix of collagen fibers
that are incorporated into a proteoglycan gel and water [4] . Degenerative change is a
response to a mechanical or metabolic injury, rather than a disease [5].

The nutritional pathway of the disc is precarious [6] . Oxygen and glucose concentra-
tion are lowest at the center of the disc that leading to cellular apoptosis. The mechanical
effect and inflammatory agents in this case cause pain. The physiological link between
metabolism and nutrition shows that nutrient concentrations must remain above critical
levels to maintain cell viability and activity. Due to low nutrient intake and low hydra-
tion, nutrient flow is poor or non-existent in degenerated intervertebral discs and biolog-
ical repairs in this situation failed [7].

Besides nutrient flow, therapeutic exercises are primordial. Duration, frequency, and
magnitude of dynamic axial loading determine tissue engineering using mesenchymal
stem cells. Compression and hydrostatic pressure are physical factors that affect disc cell
behavior [8].

The intradiscal pressure in degenerated discs was significantly reduced compared
with that of normal discs [9]. The role of optimal loading strategy by lumbar exercise in-
terventions to promote the healing or regeneration of the disc is based on a dose-response
relationship. Exercises help to hydrate and nourish the joints due to differences in osmotic
pressure. Joint movement and mobilization are necessary for cartilage, favoring the diffu-
sion mechanism that underlies its nutrition [10].

Regular exercise protects against diseases associated with chronic low-grade sys-
temic inflammation (rheumatism in the early stages, diabetes, coronary heart disease) and
has health benefits, including weight control, improved bone density, and muscle
strength. The effect of long-term exercise triggers an anti-inflammatory response, which
is partially mediated by muscle-derived IL-6, protecting against TNF-induced insulin re-
sistance [11-13].

The anti-inflammatory action of exercise is related to myokines as mediators:

1. The physiological concentrations of IL-6 stimulate the circulation of the anti-in-
flammatory cytokines IL-1ra and IL-10 and inhibit the production of the proinflammatory
cytokine TNF-a [11].

2. IL-6 stimulates lipolysis as well as fat oxidation [11].

3. The selected functions for each myokine released by muscle contraction have a
specific function according to Table 1 [12].

Table 1. Myokines Functions induced by exercises (after [12] )

Muscle Myokines induced by exercises Function

IL-6 Inflammation |, 1Fatty acid oxidation

Irisin 1Fatty acid oxidation

Myonectin Autophagy|, 1 Mitochondrial biogenesis
Decorin 1 Myogenesis

FGF (fibroblast growth factor) 21 1 Mitochondrial biogenesis

SPARC (secreted protein acidic and rich in cysteine) | 1 Muscle repair

IL-15 1Fat metabolism, 1 Myoblast differentiation
BDNF (brain-derived neurotrophic factor) 1 Muscle regeneration, 1 Fatty acid oxidation

Systemic inflammation associated with a high cardiovascular risk, metabolic disor-
ders, and muscle loss is a typical feature of inflammatory rheumatic diseases that can lead
to decreased physical activity and disability. Chronic diseases are often confronted with
exacerbation of inflammation due to the natural evolution of diseases and non-compliance
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with treatment. Exercise is used as a therapy for rheumatic diseases. Myokines induce
anti-inflammatory responses to each workout and mediate long-term improvements in
cardiovascular risk factors. Therefore, exercise is considered to be a potential treatment
for patients with rheumatic diseases. Exercises work directly and indirectly, by improving
cardiovascular risk factors [14].

A single session of 20-minutes of moderate exercise can also act as an anti-inflamma-
tory for chronic diseases such as arthritis, fibromyalgia, obesity, and autoimmune dis-
eases. This process of activation during exercise produces immune responses, which in-
clude the production of many cytokines or proteins. TNF is a key regulator of local and
systemic inflammation that helps stimulate immune responses. A session of about 20
minutes of moderate treadmill exercise resulted in a five percent decrease in the number
of stimulated immune cells that produce TNF. The anti-inflammatory effects of regular
exercise can be mediated both by reducing the mass of visceral fat (with a subsequent low
release of adipokines) and by inducing an anti-inflammatory environment at each
workout [15].

Nutrition favored by exercise must target the pro-inflammatory mediators.

A 3-month anti-inflammatory diet was effective in reducing the pro-inflammatory
mediators as interferon-y, interleukin-1f3, and interleukin-6, which negatively correlated
with anti-inflammatory nutrients, including vitamin A, carotenoids, omega-3 fatty acids,
and zinc. [16].

Interleukin-1 explains the pathogenesis of disc degeneration. TNF (tumor necrosis
factor) is a regulator of disc degeneration molecules [16].

The strategy of regeneration therapies' success must be addressed to IVD degenera-
tion together with inflammation. Macrophage activity can induce spontaneous disc re-
gression or increase of inflammations by secretions of TNF-a (tumor necrosis factor-al-
pha), PGE2 (prostaglandin E2), NO (nitric oxide) and IFN-y (interferon-y), NGF (nerve
growth factor) and substance P production, Lymphocytes B and T are activated by addi-
tional recruitment [17].

T-lymphocytes and NK (natural killer) cells were counted using cytometry from
blood samples after a 120-min experimental high-fat/high-carbohydrate meal and an in-
creasing trend of leukocytes was demonstrated regarding baseline in both conditions. The
participants (n=10) were adults with a chronic spinal cord injury [18].

Nutritional interventions show the impact of anti-inflammatory factors by balancing
energy support, and repairing oxidative damage, leading to neuroprotection and neuro-
plasticity [19].

Changing the style of eating becomes a mandatory aspect to reduce inflammation.

4. Materials and Methods

Two questionnaires were applied; Q1-Oswestry Disability Index (the gold standard
for low back functional outcome tools) and Q2-a perception questionnaire regarding the
possibility of diet change and therapeutic exercise adherence. An observational study
(n=57,199) for the assessment of the Oswestry Disability Index (ODI) revealed that the
ODl is a useful tool for capturing outcomes in clinical practice. [20]. Oswestry Disability
Index (known as the Oswestry Low Back Pain Disability Questionnaire) relies on ten sec-
tions comprising pain intensity, personal care, lifting, walking, sitting, standing, sleeping,
sex life (if applicable), social life, and traveling with six questions each quantified from 0
to 5, the total possible score being 50. Interpretation is based on a criterion by dividing the
score obtained by the total score of 50 calculated as a percentage [21].

The questionnaire Oswestry was applied on 23 subjects outpatients known with low
back pain to investigate the degree of disability: 10 women and 13 men, aged between 61
and 82 years, period 01.11.2021-31.08.2022, approval no.32/20.10.2021 from own practice
physiotherapy cabinet. All subjects gave their informed consent and received physical
therapy at home accordingly to the medical recommendations. Information was provided
regarding specific interventions as therapeutic exercises adherence and additional ones



Balneo and PRM Research Journal 2022, 13, 4. 4 of 14

like a dietary approach to evaluate the impact of awareness regarding the possibility of
improving health outcomes.

Oswestry Interpretation score has five result items. Minimal disability (0% - 20%) -
subjects can cope with all the usual daily activities, do not need special treatment, only
limitations imposed on lifting weights and exercises. Moderate disability (21%-40%) - sub-
jects have difficulty walking, sitting, or standing upright for longer, the ability to travel or
social life is possible with difficulty, some of them are not able to work but personal care,
sleep is not severely affected. Severe disability (41%-60%) - the persistence of pain is the
main problem and affects even basic daily activities. Maximum deficiency (61%-80%) -
low back pain or radiation to the lower limb affects all aspects of the patient's life largely
so active invasive measures are needed; Total disability (81%-100%) - subjects are immo-
bilized in bed or simulated.

The second questionnaire was quantified as a response to the question “Are you will-
ing to continue therapeutic exercises at home and change your diet to improve your well-
being?” in four options as “yes”, “no”, “probable yes”, “’possible no”.

Data analyzes were conducted using Excel software. IBM SPSS software version 25
was used for statistical analysis.

2. Results

23 subjects were classified after age into four groups (Figure 1 — Age Distribution
Groups), 43.48% women and 56.52% men (Figure 2 — Gender Distribution on groups age),
mean of 71.22+6.127 std. deviation, min. = 61 years, max. 82 years: Age group <65years
n=5 (21.74%), mean 63.40 +1.817 years std. deviation, min. 61 years, max. 65 years, Age
group 66-70 years n=5 (21.74%), mean 67.60 +1.517 years std. deviation, min. 66, max. 70
years, Age group 71-75 years n=8 (34.78%), mean 72.88+1.246 years std. deviations, min.
71, max. 75 years, Age group = 76 years n=5 (21.74%), mean 80.00+1.817 years std.
deviations, min. =77, max. 82 years. ( Table 2 - Descriptive Statistics- Mean, Std. Deviation)

Age Distribution Groups
%

"<=65y ®66-70y =71-75y =>=76y

Figure 1. Age Distribution Groups
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Figure 2. Gender Distribution

Table 2. Descriptive Statistics- Mean, Std. Deviation Groups Age

Groups Age N Minimum Maximum Mean Std. Deviation
<65y 5 61 65 | 63.40 1.817
66-70 y 5 66 70 | 67.60 1.517
71-75y 8 71 75| 72.88 1.246
276y 5 77 82 | 80.00 1.871

Oswestry Interpretation score has five result items. Low back pain (lumbar) caused
minimal disability on 3 (13.04%) subjects (two women and one man), <65years. Moderate
disability was registered on 5 (21.75%) subjects (one woman and four men), two of
<65years and one of the other age group each. Severe disability on 6 (26.09%) subjects
(three women and three men), three of 66-70 years, two of 71-75 years, one > 76 years,
maximum deficiency on 3 (13.04%) subjects (one woman and two men), two 71-75 years,
one 2 76 years and total disability on 6 (26.09%) subjects (three women and three men),
one 66-70 years, three 71-75 years, two > 76 years. (Table 3, Figure 3)

Table 3. Q1 ODI - descriptive statistics

No. | Remarks T W | M | <=65y |66-70y |71-75y | >=76y
Minimal disability 3 2 |1 3 0 0 0
Moderate disability 5 1] 4 2 1 1 1
Severe disability 6 313 0 3 2 1
Maximum deficiency
with severe degree of

4 disability 3 1 ]2 0 0 2 1
Total disability with

5 bed imobilization 6 313 0 1 3 2
Total 23 |10 | 13 5 5 8 5
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Figure 3 illustrates ODI results.
THE RESULTS OF THE OSWESTRY QUESTIONNAIRE (Q1-

oDI)
— BN
870
. 435 13.04
4.35 13.04 .
4.35 4.35
o 13.04 13.04
. . 435
13.04 : - 13.04 . 870 - 13.04
4.35 4.35 8.70
8.70
Minimal Moderate Severe Maximum Total disabilit
disability disability disability deficiency ¥
m2>76y 4.35 4.35 4.35 8.70
71-75y 4.35 8.70 8.70 13.04
66-70y 4.35 13.04 4.35
<65y 13.04 8.70
M (%) 4.35 17.39 13.04 8.70 13.04
W (%) 8.70 4.35 13.04 4.35 13.04
HT (%) 13.04 21.74 26.09 13.04 26.09

HT(%) "W (%) “M(%) <65y m66-70y m71-75y m 276y

Figure 3. The results of the Oswestry Questionnaire Q1
One-Sample Chi-Square Test retains the null hypothesis sig 0.736 (> significance
level 0.05) so disability categories occur with equal probabilities, n=23, degrees of free-

dom = 4. (Figure 4 - One-Sample Chi-Square Test Q1)

One-Sample Chi-Square Test

Frequency
£ W cbserved
Iy E Hypothesized
£ 5
=
=
o
w45
.

Maximum Minimal disabilty Moderate disahility Severe disability Total disability
deficiency
tem type
Total N 23
Test Statistic 2.000
Degrees of Freedom 4
Asymptotic Sig. (2 sided test) 736

1. There are & cells (100%) with expected values less than 5. The minimum
expected value is 4.600.

Figure 4. One-Sample Chi-Square Test Q1

6
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One-Sample T-Test shows significance for Severe Disability and Total disability
p=0.014(<0.05), CI=95% (Tabel 4 — One-Sample Test).

Tabel 4. One-Sample Test

95% Confidence Interval
One-Sample Test Sig. (2- Mean Differ- of the Difference
t df tailed) ence Lower Upper

Minimal disability 3.000 1 0.205 1.500 -4.85 7.85
Moderate disability 5.000 1 0.126 2.500 -3.85 8.85
Severe disability 5.196 3 0.014 1.500 0.58 242
Maximum defi- 3.000 1 0.205 1.500 -4.85 7.85
ciency

Total disability 5.196 3 0.014 1.500 0.58 242

Valid Pearson correlations (Table 5) were found between age, gender, and disability
degree. Women have a very strong relationship (r=1.000, sig. 0.000, CI =99%) positive with
Minimal disability and Moderate disability and a negative one with Maximum deficiency;
Men have a very strong relationship with the age group 71-75 years (r=0.995, sig. 0.005, CI
=99%) negative with Minimal disability and Moderate disability and positive one with
Maximum deficiency (r=1.000, sig. 0.000, CI =99%).

Regarding age, a negative relationship correlation was recorded on age group
<65years Moderate disability and Maximum deficiency items (r=1.000, sig. 0.000, CI=99%).
Age group 66-70 years negative correlates on Maximum deficiency; Age group 71-75 years
positive correlation was recorded with gender men (r=0.995, sig. 0.005, CI =99%), negative
with Minimal disability and Moderate disability and positive one with Maximum defi-
ciency (r=1.000, sig. 0.000, CI =99%). Age group = 76 years recorded positive correlation
with Moderate disability (r=1.000, sig. 0.000, CI =99%).

Regarding the five items, Minimal disability recorded a negative correlation with
men, age group 71-75 years and positive with 66-70 years; Moderate disability recorded a
positive correlation with women, negative with men, <65years, 71-75 years and positive
with age group = 76 years; Maximum deficiency recorded negative correlation with
women, age group <65years, 66-70 years and positive with 71-75 years. (r=1.000, sig. 0.000,
CI =99%).

Tabel 5. Pearson Correlation (r) between Groups Age — Disability degree- Gender

Minimal | Moderate Severe Maximum Total dis-
Pearson Correlation (r) w M <65y 66-70y | 71-75y 276 y disability | disability | disability deficiency ability
w Pearson 1 -0.899 0.329 | 0.882 | -0.926 0.126 1.000™ 1.000™ -0.436 -1.000™ 0.218
Sig. (2-tailed) 0.101 0.671 0.118 0.074 0.874 0.000 0.000 0.564 0.000 0.782
M Pearson -0.899 1 0.091 | -0.754 .995™ -0.058 -1.000™ -1.000™ 0.704 1.000™ 0.101
Sig. (2-tailed) 0.101 0.909 | 0.246 0.005 0.942 0.000 0.000 0.296 0.000 0.899
<65y | Pearson 0.329 0.091 1 0.522 0.000 -0.174 b -1.000™ 0.302 -1.000™ 0.905
Sig. (2-tailed) 0.671 0.909 0.478 1.000 0.826 0.000 0.698 0.000 0.095
66-70 | Pearson 0.882 | -0.754 0.522 1| -0.816 -0.333 1.000™ b -0.577 -1.000™ 0.577
’ Sig. (2-tailed) 0.118 0.246 0.478 0.184 0.667 0.423 0.000 0.423
71-75 | Pearson -0.926 SR 0.000 | -0.816 1 0.000 -1.000™ -1.000™ 0.707 1.000™ 0.000
' Sig. (2-tailed) 0.074 0.005 1.000 | 0.184 1.000 0.000 0.293 0.000 1.000
276y | Pearson 0.126 | -0.058 | -0.174 | -0.333 0.000 1 b 1.000™ 0.577 b -0.577
Sig. (2-tailed) 0.874 0.942 0.826 | 0.667 1.000 0 0.423 0.423
**_Correlation is significant at the 0.01 level (2-tailed).
b. Cannot be computed because at least one of the variables is constant.
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Information regarding the importance of the anti-inflammatory role of therapeutic
exercises and diet was provided to assess the perception. The second questionnaire ap-
plied was the response to the question “Are you willing to continue therapeutic exercises
at home and change your diet to improve your well-being” (Table 6, Figure 6)

Table 6. Second questionnaire results Q2

Results Minimal Moderate Severe Maximum Total
Count W M disability disability disability | deficiency disability

Yes 6 6 0 2 1 1 2

No 7 0 7 1 2 2 2

Probable yes 6 3 3 3 2 1

Possible no 4 1 3 1 2 1

Total 23 10 13 3 5 6 3 6

Result “Yes” a total of 6 (26.09%) subjects out of which 2 (8.70%) subjects <65years, 2
(8.70%) subjects of 66-70 years, 1 (4.35%) subject of 71-75 years, and 1(4.35%) subjects > 76
years, 2 subjects with Minimal disability, 1 subject with Severe disability, 1 subject with
Maximum deficiency and 2 with Total disability.

Result “No”, a total of 7 (30.43%) subjects out of which 2 (8.70%) subjects <65years, 1
subject (4.35%) of 66-70 years, 3 (13.04%) subjects of 71-75 years, and one (4.35%) subject
276 years, 1 subject with Minimal disability, 2 subjects with Moderate disability, 2 subjects
with Severe disability and 2 with Total disability.

Result “Probable yes”, a total of 6 (26.09%) subjects out of which one (4.35%) subject
<65years, one (4.35%) subject of 66-70 years, 2 (8.70%) subjects of 71-75 years and 2 (8.70%)
subjects 2 76 years, 3 subjects with Moderate disability and 2 subjects with Severe disabil-
ity.

Result “Possible no”, a total of 4 (17.39%), subjects out of which one (4.35%) subject
of 66-70 years, 2 (8.70%) subjects of 71-75 years, and 2 (8.70%) subjects > 76 years, 1 subject
with Severe disability, 2 subjects with Maximum deficiency and 1 with Total disability.

One-Sample Chi-Square Test retains the null hypothesis sig 0.843 (> significance level
0.05), so response categories occur with equal probabilities, n=23, degrees of freedom = 3.

(Figure 5)
One-Sample Chi-Square Test
Frequency
7 B observed
E Hypothesized

oy
£ B
=
-2
=
igrrg

4

Possible no Probable yes

Diet change

Total N 23
Test Statistic .B26
Degrees of Freedom 3
Asymptotic Sig. (2 sided test) .B43

1. There are 0 cells (0%) with expected values less than 5. The minimum
expected value is 5.750.

Figure 5. One-Sample Chi-Square Test Q2
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Figure 6 illustrates the impact of perception changes regarding therapeutic exercise adherence and diet compliance.

IMPACT OF PERCEPTION CHANGING

M Yes (%)

" No (%)
Probable yes (%)
Possible no (%)

= Minimal disability (%)

M Moderate disability (%)

M Severe disability (%)

® Maximum deficiency (%)

W Total disability (%)

13.04

13.04
8.70

8.70

4.35
8.70

g-

Count w <65y 66-70y 71-75y 276y
M Total disability (%) 56.71 18.90 37.81 37.81 18.90
B Maximum deficiency (%)  13.04 4.35 8.70 8.70 4.35
H Severe disability (%) 26.09 13.04 13.04 13.04 8.70 4.35
= Moderate disability (%) 21.74 4.35 17.39 8.70 4.35 4.35 4.35
M Minimal disability (%) 13.04 8.70 4.35 13.04
Possible no (%) 17.39 4.35 13.04 4.35 8.70 4.35
Probable yes (%) 26.09 13.04 13.04 4.35 4.35 8.70 8.70
1 No (%) 30.43 30.43 8.70 4.35 13.04 4.35
H Yes (%) 26.09 26.09 8.70 8.70 4.35 4.35

Figure 6. Impact of Perception Changes Q2

Valid Pearson correlations were found between “No “option and Moderate disability
r=0.902, CI = 95%, sig. =0.014; “Probable yes “and Total disability r=0.884, CI=95%,
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sig.0.019, “Possible no” and Maximum deficiency r=0.866, CI = 95%, sig. =0.026 (p<0.05).
(Tabel 7 Pearson Correlation Impact changing versus disability degree)

Tabel 7. Pearson Correlation (r) Impact changing versus disability degree

Minimal Moderate Severe Maximum Total disa-

Pearson Correlation (r) disability | disability | disability | deficiency bility
Yes Pearson 0.452 -0.472 0.226 -0.320 0.075

Sig. (2-tailed) 0.368 0.344 0.667 0.537 0.887
No Pearson -0.063 902 0.189 0.625 0.316

Sig. (2-tailed) 0.905 0.014 0.719 0.184 0.542
Probable | Pearson 0.000 0.369 0.530 0.750 .884"
yes Sig. (2-tailed) 1.000 0.471 0.279 0.086 0.019
Possible | Pearson -0.459 0.586 0.612 .866" 0.765
no Sig. (2-tailed) 0.360 0.221 0.196 0.026 0.076
*. Correlation is significant at the 0.05 level (2-tailed).

No one of the participants of the present study is very compliant to control diet ac-
cording to each specific condition (hypertension, cardiovascular disease, diabetes, rheu-
matism).

3. Discussion

Evidence regarding the anti-inflammatory effects of therapeutic exercises and dietary
approaches are enhanced in various studies and are valid hypotheses to sustain the pre-
sent study.

An emerging area of nutrition research is diet adapted to specific inflammation to
suit the needs of end-consumers following their comorbidities. The Framework method
was used to analyze 12,622 subjects’ comments, taken from the Massive Open Online
Course forum, which included a unit titled Foods and Inflammation. Subjects identified
avoidance of core food groups, such as dairy and grains, as key in managing inflamma-
tion. An anti-inflammatory diet includes vegetables, legumes/lentils, fruits, oily fish, nuts
and seeds, herbs and spices, olive oil, and whole grains. Mediterranean diet and the im-
portance of nutraceuticals were advocated as being anti-inflammatory and were empha-
sized [22].

Dietary Inflammatory Index (DII) is used in research to categorize individuals’ diets
on anti- to pro-inflammatory ones [23]. DII is based on a large base of research involving
six of the most commonly studied inflammatory markers (IL-1f3, IL-4, IL-6, IL- 10, TNF-a,
and C-reactive protein). Scores can be calculated from any dietary assessment tool that
can provide nutrient intake data [24].

Mediterranean-like diet intervention with proposed anti-inflammatory foods com-
pared with a Western diet reduced the systemic inflammation in patients with Rheuma-
toid Arthritis that had high compliance to the dietary intervention. (n = 29). Systemic in-
flammation decrease was proved by erythrocyte sedimentation rate values [25].

Dietary change intervention based on an anti-inflammatory diet (n=20) and control
diabetes diet (n=10) improved inflammation as well as other cardiometabolic risk factors
by reducing markers of inflammation, especially with weight loss. Glucose, lipids, and
triglycerides had an equally decreasing trend in both groups [26].

An umbrella quantitative review estimates existing evidence of the positive associa-
tions between DII and health outcomes such as cancer, metabolic disease, cardiovascular
disease, mortality, and depression [27].

Healthy nutrition requires multiple socio-political and economic interactions regard-
ing food, individual perceptions, educational factors, risk understanding, and a sense of
control over eating patterns. Long-term nutritional programs need to incorporate strate-
gies that address individual-level factors (perception of food and sense of control over

10
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eating patterns), as well as structural level factors (poverty) [28]. Health behavior theories
rely on intentions and health beliefs as self-efficacy beliefs, risk perception, and outcome
expectancies. Risk perception was more closely related to objective parameters (like age,
gender, body weight, blood pressure, and total cholesterol) than to social-cognitive varia-
bles and self-efficacy and intention was specified as a moderator, making a distinction
between two groups differently motivated to eat healthy foods [29].

The importance of improving nutrition education is the first step toward making
healthier food choices. These actions should be accompanied by strengthening the policies
aimed at improving the food environment and making healthy choices easier [30].

A scoping review examining the effect of disability on food access and security shows
a consistently increased risk of food insecurity among people with disabilities, a problem-
atic category regarding food access and insecurity [31].

People with disabilities often have dietary patterns that lack essential nutrients.
Health professionals must support the implementation of interventions that promote en-
gagement with a healthy lifestyle. Interventions may consist of supporting them to make
healthy dietary choices, offering information, and collaborating with careers for imple-
mentation [32].

Regular physical activity has health benefits such as weight control, improved heart
function, bone density, and muscle strength, and reduced cardiovascular risks, targeting
rheumatism in the early stages, diabetes, and coronary heart disease.

Exercises at home for the quadriceps muscles improve osteoarthritis of the knee as
well as NSAID medication [33].

Therapeutic exercise has been shown to reduce pain and improve physical function
for people with osteoarthritis of the knee [34]. Chronic kidney disease is associated with
a complex state of immune dysfunction characterized by immune depression, predispo-
sition to infections, and an increased risk of cardiovascular disease. Exercise can improve
immune function and have anti-inflammatory effects. Six months of regular walking ex-
ercises (30 min/day 5 times/week) exerted anti-inflammatory effects (reduced ratio of
plasma levels of IL-6 and IL-10) and a downward regulation of T lymphocyte and mono-
cyte activation. Exercise did not change kidney function, proteinuria, and blood pressure
in the case of chronic kidney disease. So walking exercise is safe for immune and inflam-
matory responses and has the potential to be an effective anti-inflammatory therapy in
predialysis [35].

The rehabilitation program significantly reduced the local expression of TNF-alpha,
IL-1-beta, IL-6, and iNOS in the skeletal muscle of patients with chronic myocardial in-
farction. These local anti-inflammatory effects of exercise can alleviate the process of cat-
abolic loss associated with the progression of congestive heart failure [36]. Exercise in pa-
tients with myositis is considered safe, benefits from the clinical outcome, and can reduce
inflammation [37].

5. Conclusions

One core role of therapy is the prevention and reducing the exacerbation of inflam-
mation. The inflammatory process is a factor of chronic diseases and pain related to this
factor delays the rehabilitation phase and impacts the quality of life. An adequate hy-
gienic-dietary regime, as part of a framework treatment, prophylactic and curative as well
as the motivation to continue the exercises prescribed are necessary to be approached
multidisciplinary.

The synergy between moderate-intensity exercise and a proper diet targeting | IL-1
inhibits the production of the pro-inflammatory cytokine TNF-a. (Figure 6)
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LOW BACK PAIN - Degeneration of IVD

Interleukin-1 explains the pathogenesis of disc degeneration
IMMUNE SYSTEM STIMULATION - TNF a« - driver

TNF a - driver is a key regulator of local and systemic inflammation that helps stimulate immune responses

THERAPEUTIC EXERCISES ANTI-INFLAMMATORY DIET
(minimum 20 minutes moderate intensity) (minimum 3 months)
Miokines muscle-derived ( IL-6) IL-6 marker, IL-1 mediator IL-1, IL-6 mediators
tanti-inflammatory cytokines IL-1ra, STNF-R and IL-10 | the pro-inflammatory mediators as IFN-y,
inhibitory effects on TNF-at and IL-1(«x ,[8) production | the pro-inflammatory mediators as IL-1B, and IL-6

inhibit the production of the pro-inflammatory cytokine TNF-a

TNF (tumor necrosis factor) is a regulator of disc degeneration molecules

One session of about 20 minutes of moderate exercise decreased the number of stimulated immune cells that produce
TNF by 5%.
Figure 6. The synergy between a moderate intensity exercise and a proper diet targeting | IL-1
(after [11-13], [15-17], [24] )
In this present study, women have a strong positive correlation between minimal (66-
70 years) disability and moderate disability. Subjects with moderate disability conditions
have “no” intention to implement diet changes and maintain exercise adherence. Men (71-
75 years) registered a positive strong correlation with maximum deficiency and “possible
no” change in diet and exercise adherence will be applied. Total disability responders an-
swered with a “probable yes” option but the dependence on their careers is decisive. (Fig-
ure 7. Conclusions flow chart)

n=23 (10 W-43.48%, 13 M-56.52%)
<65y (n=5,21.74%)
66-70y (n=5, 21.74%)
71-75y (n=8, 34.78%
>76 y (n=5, 21.74%)

Q1 RESULTS Q2 RESULTS
Minimal disability n=3 (13.04%) 2W,1M "Yes" n=6 (26.09%) 6W
Moderate disability n=5 (21.74%) 1W, 4M "No" n=7 (30.43%) 7M
Severe disability n=6 (26.09%) 3W, 3M Probable Yes" n=6 (26.09%) 3W, 3M
Maximum deficiency n=3 (13.04%) 1W, 2M "Posible No" n=4 (17.39) 1W, 3M
Total disability n=6 (26.09%) 3W, 3M

Conclusions - Valid Pearson positive correlations between Q1, Q2, group age

Women / Minimum (66-70 y) and Moderate disability ; Men ( 71-75 y) / Maximum deficiency
>76 y/ Moderate disability

Men 66-70 years/ Minimal disability
“No “option/ Moderate disability, Possible no” /Maximum deficiency, “Probable yes “/Total disability

Figure 7. Conclusions - Flow chart

Education strategy in the early stages of rehabilitation providing appropriate advice
on nutrition and motivational support to continue the prescribed exercises is needed.
Change implementation can cause resistive behavior. Strategies based on progressive
goals must be supported by evidence such as sleep quality, changes in joint stiffness or
mobility, fatigue degree, well-being, and quality of life.

A key to effectively managing the inflammatory state due to different comorbidities is

to use the cumulative effects of health professionals' prescriptions. The challenge is to
ensure adherence to these actions for each patient.
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