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Introduction
Crohn’s Disease (CD) is an Inflammatory Bowel Disease (IBD) 
characterized by transmural inflammation of the Gastrointestinal 
(GI) tract. It may involve any part of the GI tract from the 
mouth to the perianal area and typically manifests a relapsing 
and remitting course [1]. The etiology remains uncertain, but 
it is hypothesized that genetic, environmental, endogenous 
gut bacteria and immunological factors play important roles 
[2-9]. The Autonomic Nervous System (ANS) modulates 
GI motility, secretion and mucosal immunity. Psychological 
stress and anxiety were postulated to possibly trigger IBD 
activity by inducing changes in motor, sensory and secretory 
GI function, increasing intestinal permeability, and modulating 
immune function, possibly through vagus-mediated cholinergic 
activation inhibiting pro-inflammatory cytokine secretion [4-
11]. There is increasing evidence that stress and autonomic 
abnormalities may be a possible target for intervention in IBD 
[12-17]. In this context, fluctuations in heart rate beat-to-beat 
intervals, designated as Heart Rate Variability (HRV) is known 
to be governed by vagal and sympathetic tone cross-interaction, 
making HRV a well-recognized parameter reflecting ANS 
activity and vagal tone [18-20]. Decreased HRV has been 
associated with elevations in circulating levels of C-Reactive 

Protein (CRP), interleukin (IL)-6, tumor necrosis factor, and 
other inflammation markers, known to be associated with CD 
etiogenesis [7,21].

Materials and Methods
Control subjects were healthy volunteers recruited from among 
hospital staff or from individuals accompanying patients to a 
clinic visit. All subjects were older than 18 years. Individuals 
with known cardiac disease such as congenital disorders, 
valvular dysfunction, conduction dysfunction, ischemic heart 
disease, or congestive heart failures at any degree were excluded. 
Individuals with endocrine dysfunction including thyroid 
dysfunction and diabetes mellitus were excluded. Individuals 
with known neuropathy, diabetic, or other were excluded. The use 
of medications affecting cardiovascular system and conduction 
including antiarrhythmic of any group, beta blockers, calcium 
channels blockers, or any sympathomimetic medication were 
also an exclusion criterion. Patients younger than 18 years were 
also excluded. The patients were all suffering from Crohn's 
disease and had been diagnosed with enteropathic arthritis for 
at least 1 year. The study was conducted in accordance with the 
ethical principles originating from the Declaration of Helsinki, 
in compliance with Good Clinical Practice and according to 
local regulations. All patients enrolled in the study provided 
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written informed consent. The study was conducted from 
November 2017 to April 2018.

Study design

Patients were chronic, diagnosed with Crohn's disease and 
seronegative arthritis for at least 5 years. Patients were 
administered VAS, NHP and SF-36 questionnaires two months 
before the start of the trial (T0) and the day before the start of 
the experiment (T1). Patients were divided into two groups: 
both continued their pharmacological treatment, but one group 
was additionally treated with manipulative therapies according 
to the MAIT® method.

Subsequently, values were collected again after one month (T2) 
and after two months (T3).

Questionnaires

VAS: The visual analogue scale or Visual Analog Scale 
(VAS) is a psychometric response scale which can be used in 
questionnaires. It is a measurement instrument for subjective 
characteristics or attitudes that cannot be directly measured. 
When responding to a VAS item, respondents specify their level 
of agreement to a statement by indicating a position along a 
continuous line between two end-points.

A review came to the conclusion that VAS was one of the best 
adapted pain scales for pain measurement in visceral pain [22]. 
Visual Analogue Scale (VAS) is a measurement instrument 
that tries to measure a characteristic or attitude that is believed 
to range across a continuum of values and cannot easily be 
directly measured [23]. It is often used in epidemiologic and 
clinical research to measure the intensity or frequency of 
various symptoms [24]. For example, the amount of pain that a 
patient feels ranges across a continuum from none to an extreme 
amount of pain. From the patient's perspective, this spectrum 
appears continuous ± their pain does not take discrete jumps, 
as a categorization of none, mild, moderate and severe would 
suggest. It was to capture this idea of an underlying continuum 
that the VAS was devised [23].

Questionnaires for the evaluation of the QOL

Many of the most widely used international tools, both generic 
and specific, are now available, translated into Italian and 
suitably validated. Some of these instruments have already been 
or are currently applied in gastroenterological studies and are 
therefore available for evaluation within outcomes research 
studies, controlled clinical trials or simply for one's own clinical 
practice. The questionnaires we have chosen to use in this study 
are described here.

SF-36: The SF-36 Health Survey is the most widely used 
questionnaire in the world, having been applied in many 
diseases, including Crohn's disease. The questionnaire consists 
of 36 questions that combine to form 8 scales: physical function, 
role limitations due to physical problems, physical pain, general 
health, and vitality, role limitations due to emotional problems, 
social activities, and mental health. For each scale the score 
ranges from 0 to 100 and higher scores correspond to a better 
quality of life. It is also possible to calculate two summary 

scores, one concerning physical functionality, the other mental 
functionality, standardized with respect to a normal value of 50 
± 10 for this tool are available the regulatory data relating to the 
Italian population, divided by age group and gender [25].

NHP: The Nottingham Health Profile-NHP [26] consists of two 
parts, the first contains 38 items that explore six areas (pain, 
physical mobility, sleep, emotional reactions, energy and social 
isolation), and the second includes the perception of problems 
in 7 areas of life (paid employment, work around the home, 
social relations, social life, sex life, hobbies and holidays).

MAIT® method: The MAIT® method is a manipulative medicine 
that acts on the mechanisms that regulate inflammation [27].

Among the population, the use of drugs is constantly increasing, 
with an ever-increasing expense for the citizen and for the 
public purse [28]. Among the most consumed drugs, we find 
anti- inflammatory drugs, and this fact is not surprising if we 
consider that many pathologies that afflict people have at their 
base an inflammatory process. Moreover, about 40% of Italians 
suffer from one or more chronic diseases, an alarming increase 
compared to last year [29].

The most common diseases or chronic conditions are: 
hypertension, arthrosis, arthritis, allergic diseases, osteoporosis, 
chronic bronchitis and bronchial asthma, type 2 diabetes [29]. 
Numerous studies have shown that at the base of all these 
diseases there is an important component of inflammation [30-
34].

With manipulative techniques according to the MAIT® 
method, the well-known neurovegetative reflex pathways of 
inflammation control are triggered, thus positively influencing 
the patient's symptoms [35-38].

The MAIT® Manual Anti Inflammatory Technique® is a method 
of manipulative medicine that aims to trigger the body's anti-
inflammatory processes. A session consists of three phases: 
the first one is diagnostic, the second one unlocks the vascular 
fulcrum and the third one is an anti-inflammatory technique.

In the first phase of diagnosis, after the anamnesis, postural 
evaluations and orthopedic and osteopathic tests are carried out 
to highlight any lesions and/or mobility restrictions. The history 
is collected during the first visit, but evaluations and tests are 
repeated at each session.

In the second phase, the vasculonervous fulcrums that are 
positive for the tests, i.e. the muscular, fascial or tendon structures 
that have physiologically relevant anatomical relationships with 
the vessels and nerves are treated with manual techniques. A 
maximum of 6 of the following techniques could be applied to 
the patients in the study: thoracolumbar fascia, iliopsoas muscle, 
pyriform muscle, diaphragm, inguinal ligament, abductor 
muscle, pectoral muscle, biceps femoral muscle, quadriceps 
femoral muscle, popliteal muscle, gastrocnemius muscle, soleo 
muscle, subclavian muscle, pectoralis minor muscle, scalenus 
anterior muscle, scalenus medialis muscle, corachobrachialis 
muscle, biceps brachial muscle, triceps brachial muscle, teres 
maior muscle, supinator muscle, pronator teres muscle, In the 
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third phase the anti-inflammatory technique is performed, the 
stimulation through nerve manipulations. The manipulations 
are carried out in direct technique (with action on the nerve), 
in reflex technique (sensory stimulation), indirect (with direct 
contact on structures in anatomical-physiological relationship 
with the nervous tissue).

Results
The main clinical characteristics of the patients at entry are 
given in  Table 1.

Scores of NHP (pain, physical mobility, energy, sleep, social 
isolation, and emotional reactions), VAS-pain (visual analogical 
scale) and SF-36 at T0 data are summarized in Table 2.

Data analysis

SF-36: At T0, mean values of the physical and mental 
components were 46.2 and 42.4 respectively. The day before 
the start of the trial (T1) the mean values were 45.9 and 42.3. 
After one month (T2) the values of the control group were 

substantially unchanged at 46.1 and 42.5, while in the group 
that also underwent manipulative treatments according to the 
MAIT® method the values were 51.8 and 49.6. One month 
after the end of the trial (T3) the values of the control group 
were 45.9 and 42.7, the values of the group that also underwent 
manipulative treatments according to the MAIT® method were 
50.7 and 49.8 (Figure 1).

NHP: Please note that the value obtained will be between 
0=very good situation and 100=critical situation.

The values relative to the NHP test of the control group have 
remained substantially unchanged from T0 to T3 (Table 3 and 
Figure 2).

The mean values for the MAIT® group have been generally 
reduced ( Table 4 and Figure 3).

VAS: The average values of the VAS-Pain have remained 
unchanged in the control group, while there has been a slight 
reduction in the values in the group undergoing the trial  
(Figure 4).

Figure 1. SP-36 values before (T0 and T1) and after (T2 and T3) and experiment.
(PSC: Physical Summary Component; MSC: Mental Summary Component)
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Figure 2. NHP values in control group (Mean values).
 

50

45

40

35

30

25

20

15

10

5

0
NHP  -   pain     NHP  - mobility   NHP  -  energy     NHP -  sleep     NHP -  isolation NHP  - emotivity

T0
T1
T2
T3

Gender
Male 2

Female 4
Age (yr) 51 (21-72)

Duration of CD (mo) 97 (66-160)
Localization of CD (%)

Colon 21,5
Small Bowel 16,6

Colon and Small Bowel 61,9
Duration of Seronegative Arthritis (mo) 42 (36-57)

Table 1. Clinical Characteristics of patients with Crohn’s disease at 
study entry (T0).

Minimum Maximum Mean

0.
0-

10
0.

0

NHP-pain 21 43 32
NHP-physical mobility 31 54 41

NHP-energy 23 32 26
NHP-sleep 18 31 21

NHP-social isolation 11 21 12
NHP-emotional reactions 5 13 15

0-
10 VAS 2.1 5.3 4.6

0-
10

0 SF-36 MCS 35.6 49.4 42.4

SF-36 PCS 36.4 54.2 46.2

Table 2. Scores of NHP, VAS-pain and SF-36 at T0.
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Figure 4.  Values of VAS-Pain in control and MAIT group.
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Figure 3.  NHP values in MAIT group (mean values).
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Figure 5. Mean values NHP test in Control and MAIT groups. Please note that the value obtained will be between 0 = very good situation and 
100 = critical situation.
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Figure 6.  SP-36 values at T0 and T3 in both groups.
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Discussion
Being a preliminary study we have chosen to use scales that 
examine quality of life and level of perceived pain, so as to 
verify the effectiveness of the MAIT® method by observing any 
changes in the perception of the quality of physical and mental 
life of people.

Analyzing the NHP test data we can see that the averages of 
the individual values analyzed have undergone a significant 
reduction in patients undergoing manipulative treatments 
according to the MAIT® method (Figure 5).

SP-36

Analyzing the SP-36 test data we can see that the averages of the 
individual values analyzed have undergone a significant growth 
in patients undergoing manipulative treatments according to the 
MAIT® method (Figure 6).

VAS

The VAS mean values remained s in the control group, while 
a decrease was observed in the group that also underwent 
manipulative treatments according to the MAIT® method 
(Figure 7).

Conclusion
This experiment served to verify whether the MAIT® method 
in addition to standard drug therapy was effective in managing 
symptoms and increasing the quality of life of patients with 
Crohn's disease and IBD-related seronegative arthritis.

We chose to include only chronic patients with s symptoms in 
the study, so as to identify the reason for the variations in the 
MAIT® technique.

Analyzing the data, it is clear that subjecting Crohn's patients to 
manipulative therapy sessions according to the MAIT® method 
may change the clinical conditions of patients for the better, in 
addition to the standard pharmacological treatment. However, 
due to the small sample number, further experiments would be 
necessary to better analyze the situation.
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energy
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energy NHP-sleep NHP-

isolation
NHP-

emotivity
T0 32 41 26 21 12 15
T1 33 41 25 23 11 16
T2 24 28 19 15 10 9
T3 22 33 19 14 10 8

J Pain Manage Ther. 2019 Volume 3 Issue 2



20

Citation: Flocco P. Effectiveness of the MAIT® method in patients with Crohn's disease and seronegative arthritis: A preliminary study. J Pain Manage 

chronic inflammatory bowel diseases. Am J Gastroenterol. 
1997;92:5S-11S.

9. Podolsky DK. Inflammatory bowel disease. N Engl J Med. 
2002;347:417-29.

10. Ben-Horin S, Chowers Y. Neuroimmunology of the gut: 
physiology, pathology, and pharmacology. Curr Opin 
Pharmacol. 2008;8:490-5.

11. Straub RH, Antoniou E, Zeuner M, et al. Association of 
autonomic nervous hyperreflexia and systemic inflammation 
in patients with Crohn’s disease and ulcerative colitis. J 
Neuroimmunol. 1997;80:149-57.

12. Mikocka-Walus AA, Turnbull D, Holtmann G, et al. An 
integrated model of care for inflammatory bowel disease 
sufferers in Australia: development and the effects of its 
implementation. Inflamm Bowel Dis. 2012;18:1573-81.

13. Tracey KJ. Physiology and immunology of the cholinergic 
anti-inflammatory pathway. J Clin Invest. 2007;117:289-
96.

14. Lindgren S, Lilja B, Rosén I, et al. Disturbed autonomic 
nerve function in patients with Crohn’s disease. Scand J 
Gastroenterol. 1991;26:361-6.

15. Mouzas IA, Pallis AG, Kochiadakis GE, et al. Autonomic 
imbalance during the day in patients with inflammatory 
bowel disease in remission. Evidence from spectral 
analysis of heart rate variability over 24 hours. Dig Liver 
Dis. 2002;34:775-80.

16. Lindgren S, Stewenius J, Sjölund K, et al. Autonomic vagal 
nerve dysfunction in patients with ulcerative colitis. Scand 
J Gastroenterol. 1993;28:638-42.

17. Santos J, Alonso C, Vicario M, et al. Neuropharmacology 
of stress induced mucosal inflammation: implications for 
inflammatory bowel disease and irri bowel syndrome. Curr 
Mol Med. 2008;8:258-73.

18. Task Force of the European Society of Cardiology and the 
North American Society of Pacing and Electrophysiology. 
Heart rate variability: standards of measurement, 
physiological interpretation and clinical use. Circulation. 
1996;93:1043-65.

19. Kleiger RE, Stein PK, Bigger JT Jr. Heart rate variability: 
measurement and clinical utility. Ann Noninvasive 
Electrocardiol. 2005;10:88-101.

20. Hill LK, Siebenbrock A. Are all measures created equal? 
Heart rate variability and respiration—biomed 2009. 
Biomed Sci Instrum. 2009; 45:71-6.

21. Von Känel R, Carney RM, Zhao S, et al. Heart rate 
variability and biomarkers of systemic inflammation in 
patients with s coronary heart disease: findings from the 
Heart and Soul Study. Clin Res Cardiol. 2011;100:241-7.

22. Bourdel N, Alves J, Pickering G, et al. Systematic review 

of endometriosis pain assessment: how to choose a scale. 
Human Reproduction Update. 2014;21:136-52.

23. Gould D, Kelly D, Goldstone L, et al. Examining the 
validity of pressure ulcer risk assessment scales: developing 
and using illustrated patient simulations to collect the data. 
J Clin Nurs. 2001;10:697-706.

24. Dauphin AP, Guillemin F, Virion JM, et al. Bias and 
Precision in Visual Analogue Scales: A Randomized 
Controlled Trial. Am J Epidemiol. 1999;150: 1117-27.

25. Apolone G, Mosconi P, Ware JE. SF-36 Health 
Questionnaire. User manual and guide to interpretation of 
results. Guerini e Associati. 2005;1:227.

26. Hunt SM, McKenna SP, McEwen J, et al. The Nottingham 
Health Profile: subjective health status and medical 
consultations. Soc Sci Med A. 1981;15:221-9.

27. Paolo Flocco. The organic effects of stress and the links 
with inflammation: New proposals in Rehabilitation, the 
MAIT® method. Physiother Rehabil. 2018; 3.

28. www.agenziafarmaco.gov.it/content/rapporto-nazionale-
sull%E2%80%99uso-dei-farmaci-italia-2017-0

29. www.istat.it/it/archivio/225274

30. Harrison DG, Guzik TJ, Lob HE, et al. Inflammation, 
immunity, and hypertension. Hypertension. 2010;57:132-40.

31. Attur M, Krasnokutsky S, Statnikov A, et al. Low-grade 
inflammation in symptomatic knee osteoarthritis: prognostic 
value of inflammatory plasma lipids and peripheral blood 
leukocyte biomarkers. Arthritis Rheumatol. 2015;67:2905-
15.

32. Young SP, Kapoor SR, Viant MR, et al. The impact of 
inflammation on metabolomic profiles in patients with 
arthritis. Arthritis Rheum. 2013;65:2015-23.

33. Boyce JA, Broide D, Matsumoto K, et al. Advances in 
mechanisms of asthma, allergy, and immunology in 2008. J 
Allergy Clin Immunol. 2009;123:569-74.

34. Esser N, Legrand-Poels S, Piette J, et al. Inflammation as 
a link between obesity, metabolic syndrome and type 2 
diabetes. Diabetes Res Clin Pract. 2014;105:141-50.

35. Skaper SD. Impact of inflammation on the Blood-Neural 
Barrier and Blood-Nerve from review to therapeutic 
preview. Int Rev Neurobiol. 2017;137:29-45.

36. Smith SM, Vale WW. The role of the hypothalamic-
pituitary-adrenal axis in neuroendocrine responses to stress. 
Dialogues Clin Neurosci. 2006;8:383-95.

37. Maniscalco JW, Rinaman L. Interoceptive modulation of 
neuroendocrine, emotional, and hypophagic responses to 
stress. Physiol Behav. 2017;176:195-206.

38. Uchoa ET, Aguilera G, Herman JP, et al. Novel aspects of 
glucocorticoid actions. J Neuroendocrinol. 2014;26:557-72.

Ther. 2019;3(2):15-21.

J Pain Manage Ther. 2019 Volume 3 Issue 2



Flocco

21

*Correspondence to:
Dr Paolo Flocco
Osteopath D.O.,
MAIT® Academy,
Rome, Italy
E-mail: flocco.854927@studenti.uniroma1.it

J Pain Manage Ther. 2019 Volume 3 Issue 2

mailto:aabdo2727@gmail.com



