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Abstract 

Objective. To characterise the psychometric and autonomic profiles of irritable bowel syndrome 

(IBS) phenotypes in military personnel and to assess changes after a stepwise personalised therapy 

programme. 

Materials and methods. The study included 207 military personnel aged 18–65 years: 187 

patients with IBS according to the Rome IV criteria (constipation-predominant, IBS-C, n=62; 

diarrhoea-predominant, IBS-D, n=54; mixed, IBS-M, n=43; unclassified, IBS-U, n=28) and 20 

controls without IBS. Assessments included symptoms, the MMPI-2, HADS, BDI, IBS-QOL, SF-

36 and five-minute heart rate variability (HRV) recordings. The 8-week therapy combined patient 

education, a modified low-FODMAP diet, sleep and activity regimens, phenotype-directed 

medication, paced breathing, cognitive-behavioural elements and, when indicated, probiotics. 

Results. Depression was identified in 69.0% of patients and 45.0% of controls (odds ratio 2.72; 

95% CI 1.07–6.92). The phenotypes differed on the MMPI-2 hysteria, schizophrenia and 

hypomania scales (p≤0.005), and IBS-M showed the highest hypochondriasis (75.6±16.6) and 

hysteria (69.6±13.7) T-scores. At baseline, IBS-D had the lowest RMSSD (23.4±5.7 ms) and 

pNN50 (7.4±1.7%), and the phenotypes differed in both indices (p=0.009 and p=0.003). RMSSD 

and pNN50 correlated inversely with anxiety (r=−0.59) and pain intensity (r=−0.55 and −0.57). 

After therapy, SDNN increased from 34.8 to 43.5 ms, RMSSD from 25.7 to 34.5 ms and pNN50 

from 8.2% to 13.6%, and the stress index decreased from 279.9 to 178.0; the HADS anxiety score 

fell from 10.3 to 6.7 points and IBS-QOL rose from 57.2 to 74.9 points (all p<0.001). 

Conclusion. IBS phenotypes in military personnel differed in psychological profile and vagal 

regulation: autonomic changes were most pronounced in IBS-D and psychometric changes in IBS-

M. Personalised therapy was accompanied by recovery of HRV indices, less anxiety and depression 

and better quality of life; a controlled trial is needed to confirm its effect. 

Keywords: irritable bowel syndrome, military personnel, heart rate variability, MMPI-2, anxiety, depression, personalised 
therapy. 

Introduction 

Irritable bowel syndrome (IBS) is a disorder of gut–brain interaction defined by recurrent 

abdominal pain associated with altered bowel habit [1, 2]. A multinational survey by the Rome 

Foundation found Rome IV IBS in about 4% of adults who responded online [3]. The disorder 

impairs quality of life and work capacity, and its management remains challenging [4]. 

Military service combines chronic psychological stress, irregular sleep and meals and exposure 

to infectious gastroenteritis. In a large cohort of US active-duty personnel, preceding infectious 

gastroenteritis and stress-related factors were identified as risk factors for new-onset IBS [5]. 

Anxiety and depression are frequent in IBS [6, 7], and the syndrome often coexists with other 

functional and psychiatric disorders [8]. 

The autonomic nervous system links central stress responses with gut function. Vagal pathways 

connect the brain with the gut and its microbiota [9], and cardiac vagal tone is regarded as an index 

of emotion regulation [10]. Studies of heart rate variability (HRV) in IBS indicate reduced 

parasympathetic activity that differs between IBS subtypes [11], and vagal tone has been related to 

negative affect in these patients [12]. 
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Stage II was phenotype-directed. Patients with IBS-C received psyllium (5–10 g/day), increased 

fluid intake, a morning defecation routine and, if required, osmotic laxatives and short courses of 

antispasmodics. Patients with IBS-D received loperamide on demand, antispasmodics and 

elimination of food triggers. In IBS-M, the regimen was adjusted to the predominant symptom and 

reviewed every 2 weeks. Antidepressants and other centrally acting agents were used when anxiety–

depressive symptoms and visceral hypersensitivity were marked. 

Stage III was intended for patients with reduced HRV, high anxiety sensitivity or a relapsing 

course. It included paced breathing (4-second inhalation and 6-second exhalation for 10 minutes 

twice daily), cognitive-behavioural elements, stress-management training, a symptom and trigger 

diary and sleep hygiene. Stage IV was used for marked bloating, unstable stool or post-infectious 

IBS and consisted of a multistrain probiotic containing Lactobacillus and Bifidobacterium, one 

capsule twice daily for 4–8 weeks. Outcomes were assessed after 8 weeks. 

Statistical analysis 

Analyses were performed with IBM SPSS Statistics 26.0 and R. Normality was checked with 

the Shapiro–Wilk test, and continuous data are presented as M±SD. Patients and controls were 

compared with Welch's t-test, and the four phenotypes with Welch's analysis of variance [26]. 

Categorical variables were compared with Fisher's exact test, and odds ratios (ORs) are given with 

95% confidence intervals (CIs). Associations were assessed with Pearson's correlation coefficient, 

and changes after therapy with the paired t-test. Comparisons across the ten MMPI-2 scales were 

exploratory and were not adjusted for multiplicity. Differences were considered significant at 

p<0.05. 

Results 

Clinical characteristics 

Patients and controls were of similar age (40.2±11.6 and 41.9±7.1 years; p=0.35), but body mass 

index was higher in the IBS group (24.3±6.4 vs 22.2±3.7 kg/m²; p=0.034). Abdominal pain and 

bloating were each reported by about two-thirds of patients, constipation by 59.9% and diarrhoea by 

51.9% (Table 1). Depression was more frequent in patients than in controls (69.0% vs 45.0%; 

p=0.044), whereas the difference in anxiety disorders (62.0% vs 40.0%) was not significant 

(p=0.091). Food intolerance and upper gastrointestinal symptoms occurred with similar frequency 

in both groups. 

Table 1. Symptoms, psychological disorders and food intolerance in patients with IBS and controls 

Characteristic 

IBS 

n=187 
Control 

n=20 OR (95% CI) p 
n % n % 

Abdominal pain 122 65.2 1 5.0 35.66 (4.67–272.43) <0.001 

Bloating 120 64.2 2 10.0 16.12 (3.63–71.61) <0.001 

Constipation 112 59.9 1 5.0 28.37 (3.72–216.48) <0.001 

Diarrhoea 97 51.9 0 0.0 — <0.001 

Depression 129 69.0 9 45.0 2.72 (1.07–6.92) 0.044 

Anxiety disorder 116 62.0 8 40.0 2.45 (0.96–6.29) 0.091 

Lactose intolerance 47 25.1 3 15.0 1.90 (0.53–6.78) 0.42 

Fructose intolerance 32 17.1 2 10.0 1.86 (0.41–8.41) 0.54 

Gluten-related disorders 28 15.0 1 5.0 3.35 (0.43–26.01) 0.32 

Nausea 18 9.6 0 0.0 — 0.23 

Regurgitation 18 9.6 1 5.0 2.02 (0.26–16.02) 0.70 

Heartburn 15 8.0 1 5.0 1.66 (0.21–13.25) 1.00 

OR, odds ratio (not estimable when the control group had no cases); p, two-sided Fisher's exact test. 
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Psychometric profile 

The highest mean T-score in patients with IBS was found on the hypochondriasis scale 

(72.0±12.0 vs 63.6±17.9 in controls; p=0.053), followed by the depression and hysteria scales 

(Table 2). With a control group of 20 and wide variation in its scores, none of the differences 

between the IBS group as a whole and controls reached significance. The MMPI-2 validity scales 

were within the acceptable range in both groups. 

Table 2. MMPI-2 clinical scales in patients with IBS and controls, T-scores 

Scale 
Control 

n=20 
IBS 

n=187 
Difference 

(95% CI) 
p 

p across 

phenotypes* 

Hypochondriasis (Hs) 63.6±17.9 72.0±12.0 8.4 (−0.1 to 16.9) 0.053 0.30 

Depression (D) 60.0±16.0 65.0±11.5 5.0 (−2.6 to 12.6) 0.19 0.22 

Hysteria (Hy) 57.6±14.4 63.3±10.9 5.7 (−1.2 to 12.6) 0.10 0.005 

Psychopathic deviate (Pd) 52.5±14.1 54.0±9.1 1.5 (−5.2 to 8.2) 0.65 0.20 

Masculinity–femininity (Mf) 52.1±12.8 54.2±8.1 2.1 (−4.0 to 8.2) 0.48 0.84 

Paranoia (Pa) 53.1±13.4 58.1±9.4 5.0 (−1.4 to 11.4) 0.12 0.13 

Psychasthenia (Pt) 54.8±14.1 58.3±9.1 3.5 (−3.2 to 10.2) 0.29 0.072 

Schizophrenia (Sc) 55.0±14.1 55.9±10.4 0.9 (−5.8 to 7.6) 0.78 <0.001 

Hypomania (Ma) 50.9±13.4 54.6±10.4 3.7 (−2.7 to 10.1) 0.24 <0.001 

Social introversion (Si) 54.4±13.9 55.6±9.3 1.2 (−5.4 to 7.8) 0.71 0.26 

Data are M±SD; differences and p-values from Welch's t-test. *Welch's ANOVA comparing IBS-C, IBS-D, IBS-M and IBS-U. 

The profiles differed considerably between phenotypes (Figure 1). Significant differences were 

found for the hysteria (p=0.005), schizophrenia (p<0.001) and hypomania (p<0.001) scales. IBS-M 

showed the most deviant profile, with the highest hypochondriasis (75.6±16.6), depression 

(69.2±16.3), hysteria (69.6±13.7), psychasthenia (62.1±12.1) and schizophrenia (63.0±13.6) T-

scores. Compared with controls, IBS-M differed on the Hs (p=0.016), D (p=0.041), Hy (p=0.004), 

Sc (p=0.041) and Ma (p=0.018) scales. In IBS-C, the hypomania score was elevated (59.0±11.7; 

p=0.022 vs controls), whereas IBS-D and IBS-U had the lowest schizophrenia and hypomania 

scores, and the IBS-U profile was close to that of controls. 

 

Figure 1. MMPI-2 clinical profiles of IBS phenotypes 

Mean T-scores. Phenotypes differed on Hy (p=0.005), Sc (p<0.001) and Ma (p<0.001); the dotted line marks T=65. 

Autonomic regulation 

Before treatment, mean SDNN in patients with IBS was 34.8 ms, RMSSD 25.7 ms, pNN50 

8.2% and SI 279.9±49.1. Vagally mediated indices were lowest in IBS-D (Table 3): RMSSD was 

23.4±5.7 ms compared with 27.1±6.3 ms in IBS-C (p=0.001), and pNN50 was 7.4±1.7% compared 
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with 8.7±2.1% (p<0.001). Differences between the four phenotypes were significant for RMSSD 

(p=0.009) and pNN50 (p=0.003), while the difference for SDNN was of borderline significance 

(p=0.050). 

Table 3. Time-domain HRV indices by IBS phenotype before and after therapy, ms 

Index Assessment 
IBS-C 

n=62 
IBS-D 

n=54 
IBS-M 

n=43 
IBS-U 

n=28 
p* 

SDNN Baseline 36.3±8.2 32.6±6.8 35.8±8.7 33.9±9.6 0.050 

SDNN 8 weeks 45.3±9.9 41.6±8.5 44.2±10.6 42.1±12.1 0.17 

RMSSD Baseline 27.1±6.3 23.4±5.7 25.7±7.1 27.3±8.6 0.009 

RMSSD 8 weeks 36.0±8.3 32.1±7.5 34.8±9.2 35.4±11.3 0.065 

Data are M±SD. *Welch's ANOVA across phenotypes. Within each phenotype, both indices increased after therapy (p<0.01). 

Lower vagal activity was associated with worse psychological status and more intense pain 

(Figure 2). RMSSD and pNN50 correlated inversely with HADS anxiety (r=−0.59 for both), HADS 

depression (r=−0.47 and −0.45) and pain intensity (r=−0.55 and −0.57), and directly with SF-36 

general health (r=0.45 and 0.46). SDNN showed weaker associations, and no significant correlation 

was found with stool frequency. 

 

Figure 2. Correlations of HRV indices with psychological status, pain and general health 

Pearson's r in 187 patients with IBS; all coefficients shown are significant at p<0.001. 

Response to personalised therapy 

After 8 weeks, SDNN increased from 34.8 to 43.5 ms (+25%), RMSSD from 25.7 to 34.5 ms 

(+34%) and pNN50 from 8.2% to 13.6%, while SI decreased from 279.9±49.1 to 178.0±31.0 

(−36%); all changes were significant (p<0.001). The gains were observed in every phenotype 

(Table 3, Figure 3). The largest relative increases in RMSSD (+37.2%) and pNN50 (+74.3%) 

occurred in IBS-D, and after therapy the between-phenotype differences were no longer significant 

(RMSSD p=0.065; pNN50 p=0.43). 
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Figure 3. pNN50 by IBS phenotype before and after personalised therapy 

Bars show means and error bars show SD. Baseline differences between phenotypes p=0.003; after therapy p=0.43. 

Psychological status and quality of life improved in parallel (Table 4). The HADS anxiety score 

decreased by 3.6 points and the depression score by 4.0 points, and the BDI score decreased by 6.9 

points. The IBS-QOL score increased by 17.7 points, and the SF-36 mental health score by 16.3 

points. 

Table 4. Psychological status and quality of life before and after personalised therapy (n=187), points 

Scale Baseline 8 weeks Change p 

HADS anxiety 10.3±1.8 6.7±1.2 −3.6 (−35.0%) <0.001 

HADS depression 9.7±1.6 5.7±1.2 −4.0 (−41.2%) <0.001 

BDI 17.4±3.0 10.5±1.9 −6.9 (−39.7%) <0.001 

IBS-QOL 57.2±9.6 74.9±12.3 +17.7 (+30.9%) <0.001 

SF-36 physical functioning 58.5±9.8 72.0±11.8 +13.5 (+23.1%) <0.001 

SF-36 mental health 54.8±8.7 71.1±11.2 +16.3 (+29.7%) <0.001 

Data are M±SD; p, paired t-test. Lower HADS and BDI scores and higher IBS-QOL and SF-36 scores indicate improvement. 

Discussion 

In this cohort of military personnel, IBS phenotypes differed in both psychological profile and 

autonomic regulation. The mixed phenotype had the most deviant MMPI-2 profile, whereas the 

diarrhoea-predominant phenotype had the lowest vagally mediated HRV. After an 8-week 

personalised programme, HRV indices, anxiety, depression and quality of life improved in all 

phenotypes, and baseline autonomic differences between them were no longer detectable. 

Depression was identified in more than two-thirds of patients, which is in keeping with the high 

prevalence of anxiety and depression reported in meta-analyses of IBS [6, 7]. The rates in controls 

were also considerable, which may reflect the occupational stress shared by all participants. The 

small control group limited the power to detect differences in anxiety and in MMPI-2 scores 

between the IBS group as a whole and controls. Hypochondriasis nevertheless showed the highest 

elevation in patients, consistent with the somatic focus and comorbidity described in IBS [8]. Mean 

scores above T=65, commonly regarded as clinically elevated on the MMPI-2 [21], were found for 

hypochondriasis in all IBS phenotypes and for depression and hysteria in IBS-M. 

The autonomic findings agree with previous HRV studies. A literature review found that HRV 

findings in IBS differ between IBS subtypes [11]. In the present cohort, low RMSSD and pNN50 

were most characteristic of IBS-D. Vagal tone has been linked with negative affect and stress 

hormones in IBS [12], and the neurovisceral integration model regards cardiac vagal control as a 

marker of emotion regulation capacity [10]. The correlations of RMSSD and pNN50 with anxiety 

and pain support this interpretation. Baseline SDNN and RMSSD values were also lower than the 

short-term reference values summarised in the literature [23]. 
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The therapeutic programme combined measures with established efficacy in IBS: a low-

FODMAP approach [27], centrally acting agents and psychological therapies [28] and phenotype-

directed symptomatic treatment recommended by current guidelines [13, 14]. Slow paced breathing 

resembles HRV biofeedback, which has shown the largest effects on anxiety and depression in a 

meta-analysis [29]. HRV has also been proposed as an objective marker of the efficacy of 

complementary therapies in IBS [30]. In our cohort, the mean HADS anxiety score fell from the 

borderline range to below 8 points, the threshold proposed by the authors of the scale [16]. 

For military medicine, HRV and psychometric assessment are practical because they are non-

invasive and can be repeated during service. Patients with IBS-D and reduced RMSSD and patients 

with IBS-M and a markedly elevated MMPI-2 profile may benefit most from early inclusion of the 

autonomic and psychological components of therapy. 

Limitations 

The control group was small, which reduced the power of comparisons with patients. The 

therapeutic evaluation had no untreated or placebo arm, so regression to the mean, placebo response 

and natural fluctuation of symptoms cannot be excluded. Because therapy was multicomponent, the 

contribution of individual components cannot be determined. HRV was recorded as a single short-

term measurement at each time point, and follow-up was limited to 8 weeks. The MMPI-2 

comparisons were exploratory. 

Conclusion 

In military personnel, IBS phenotypes differed in psychological profile and vagal regulation: 

IBS-M showed the most deviant MMPI-2 profile and IBS-D the lowest RMSSD and pNN50. 

Vagally mediated HRV indices were inversely related to anxiety, depression and pain. Stepwise 

personalised therapy was followed by higher SDNN, RMSSD and pNN50, a lower stress index, less 

anxiety and depression and better quality of life. HRV and psychometric assessment can support the 

stratification and monitoring of IBS in military personnel, and a controlled trial is needed to confirm 

the effect of the programme. 



IRRITABLE BOWEL SYNDROME IN MILITARY PERSONNEL 

8 

References 

1. Drossman DA. Functional gastrointestinal disorders: history, pathophysiology, clinical features, and Rome IV. 

Gastroenterology. 2016;150(6):1262–1279.e2. doi:10.1053/j.gastro.2016.02.032. 

2. Lacy BE, Mearin F, Chang L, et al. Bowel disorders. Gastroenterology. 2016;150(6):1393–1407.e5. 

doi:10.1053/j.gastro.2016.02.031. 

3. Sperber AD, Bangdiwala SI, Drossman DA, et al. Worldwide prevalence and burden of functional gastrointestinal 

disorders, results of Rome Foundation Global Study. Gastroenterology. 2021;160(1):99–114.e3. 

doi:10.1053/j.gastro.2020.04.014. 

4. Ford AC, Sperber AD, Corsetti M, Camilleri M. Irritable bowel syndrome. Lancet. 2020;396(10263):1675–1688. 

doi:10.1016/S0140-6736(20)31548-8. 

5. Riddle MS, Welsh M, Porter CK, et al. The epidemiology of irritable bowel syndrome in the US military: findings 

from the Millennium Cohort Study. Am J Gastroenterol. 2016;111(1):93–104. doi:10.1038/ajg.2015.386. 

6. Zamani M, Alizadeh-Tabari S, Zamani V. Systematic review with meta-analysis: the prevalence of anxiety and 

depression in patients with irritable bowel syndrome. Aliment Pharmacol Ther. 2019;50(2):132–143. 

doi:10.1111/apt.15325. 

7. Fond G, Loundou A, Hamdani N, et al. Anxiety and depression comorbidities in irritable bowel syndrome (IBS): a 

systematic review and meta-analysis. Eur Arch Psychiatry Clin Neurosci. 2014;264(8):651–660. 

doi:10.1007/s00406-014-0502-z. 

8. Whitehead WE, Palsson O, Jones KR. Systematic review of the comorbidity of irritable bowel syndrome with other 

disorders: what are the causes and implications? Gastroenterology. 2002;122(4):1140–1156. 

doi:10.1053/gast.2002.32392. 

9. Bonaz B, Bazin T, Pellissier S. The vagus nerve at the interface of the microbiota-gut-brain axis. Front Neurosci. 

2018;12:49. doi:10.3389/fnins.2018.00049. 

10. Thayer JF, Lane RD. A model of neurovisceral integration in emotion regulation and dysregulation. J Affect Disord. 

2000;61(3):201–216. doi:10.1016/S0165-0327(00)00338-4. 

11. Mazurak N, Seredyuk N, Sauer H, Teufel M, Enck P. Heart rate variability in the irritable bowel syndrome: a 

review of the literature. Neurogastroenterol Motil. 2012;24(3):206–216. doi:10.1111/j.1365-2982.2011.01866.x. 

12. Pellissier S, Dantzer C, Mondillon L, et al. Relationship between vagal tone, cortisol, TNF-alpha, epinephrine and 

negative affects in Crohn's disease and irritable bowel syndrome. PLoS One. 2014;9(9):e105328. 

doi:10.1371/journal.pone.0105328. 

13. Vasant DH, Paine PA, Black CJ, et al. British Society of Gastroenterology guidelines on the management of 

irritable bowel syndrome. Gut. 2021;70(7):1214–1240. doi:10.1136/gutjnl-2021-324598. 

14. Lacy BE, Pimentel M, Brenner DM, et al. ACG clinical guideline: management of irritable bowel syndrome. Am J 

Gastroenterol. 2021;116(1):17–44. doi:10.14309/ajg.0000000000001036. 

15. von Elm E, Altman DG, Egger M, et al. The Strengthening the Reporting of Observational Studies in Epidemiology 

(STROBE) statement: guidelines for reporting observational studies. Lancet. 2007;370(9596):1453–1457. 

doi:10.1016/S0140-6736(07)61602-X. 

16. Zigmond AS, Snaith RP. The hospital anxiety and depression scale. Acta Psychiatr Scand. 1983;67(6):361–370. 

doi:10.1111/j.1600-0447.1983.tb09716.x. 

17. Beck AT, Ward CH, Mendelson M, Mock J, Erbaugh J. An inventory for measuring depression. Arch Gen 

Psychiatry. 1961;4:561–571. doi:10.1001/archpsyc.1961.01710120031004. 

18. Patrick DL, Drossman DA, Frederick IO, DiCesare J, Puder KL. Quality of life in persons with irritable bowel 

syndrome: development and validation of a new measure. Dig Dis Sci. 1998;43(2):400–411. 

doi:10.1023/a:1018831127942. 

19. Ware JE Jr, Sherbourne CD. The MOS 36-item short-form health survey (SF-36). I. Conceptual framework and 

item selection. Med Care. 1992;30(6):473–483. PMID:1593914. 

20. Labus JS, Bolus R, Chang L, et al. The Visceral Sensitivity Index: development and validation of a gastrointestinal 

symptom-specific anxiety scale. Aliment Pharmacol Ther. 2004;20(1):89–97. doi:10.1111/j.1365-

2036.2004.02007.x. 

21. Butcher JN, Dahlstrom WG, Graham JR, Tellegen A, Kaemmer B. Minnesota Multiphasic Personality Inventory-2 

(MMPI-2): manual for administration and scoring. Minneapolis: University of Minnesota Press; 1989. 



IRRITABLE BOWEL SYNDROME IN MILITARY PERSONNEL 

9 

22. 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(5):1043–1065. doi:10.1161/01.CIR.93.5.1043. 

23. Shaffer F, Ginsberg JP. An overview of heart rate variability metrics and norms. Front Public Health. 2017;5:258. 

doi:10.3389/fpubh.2017.00258. 

24. Baevsky RM, Chernikova AG. Heart rate variability analysis: physiological foundations and main methods. 

Cardiometry. 2017;(10):66–76. doi:10.12710/cardiometry.2017.10.6676. 

25. Laborde S, Mosley E, Thayer JF. Heart rate variability and cardiac vagal tone in psychophysiological research – 

recommendations for experiment planning, data analysis, and data reporting. Front Psychol. 2017;8:213. 

doi:10.3389/fpsyg.2017.00213. 

26. Welch BL. On the comparison of several mean values: an alternative approach. Biometrika. 1951;38(3–4):330–336. 

doi:10.1093/biomet/38.3-4.330. 

27. Black CJ, Staudacher HM, Ford AC. Efficacy of a low FODMAP diet in irritable bowel syndrome: systematic 

review and network meta-analysis. Gut. 2022;71(6):1117–1126. doi:10.1136/gutjnl-2021-325214. 

28. Ford AC, Lacy BE, Harris LA, Quigley EMM, Moayyedi P. Effect of antidepressants and psychological therapies in 

irritable bowel syndrome: an updated systematic review and meta-analysis. Am J Gastroenterol. 2019;114(1):21–39. 

doi:10.1038/s41395-018-0222-5. 

29. Lehrer P, Kaur K, Sharma A, et al. Heart rate variability biofeedback improves emotional and physical health and 

performance: a systematic review and meta analysis. Appl Psychophysiol Biofeedback. 2020;45(3):109–129. 

doi:10.1007/s10484-020-09466-z. 

30. Mróz M, Czub M, Brytek-Matera A. Heart rate variability – an index of the efficacy of complementary therapies in 

irritable bowel syndrome: a systematic review. Nutrients. 2022;14(16):3447. doi:10.3390/nu14163447. 


