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Rheumatoid arthritis is a chronic multisystem ,a long term ,progressive ,and disabling autoimmune disease of unknown 
etiology .as the immune system responds ,in inflammation occurs in the target tissue or organ .in the case of RA this can 
be the joints lungs eyes and heart .Heart rate variability is reliable tool for assessing the activities of autonomic nervous 
system.
In some studies increased heart rate and decreased HRV associated with increased mortality in patients with 
rheumatoid arthritis.
The present study was undertaken to determine the Heart rate variability in rheumatoid arthritis patients and to compare 
mean valve of time domain SDNN NN50 PNN50 RMSSD Heart rate variability with study group and normal group. 
MATERIALS AND METHODS: The study was conducted on 50 rheumatoid arthritis patients in the age group of 30-
70years and 50 healthy age and sex matched controls. HRV was done with Medicaid students Physiopac and analyzed 
with Kubois software Version 2.1. Data was analyzed using statistical software STATA 11.2using ANOVA. Significance of p 
value was taken as 0.05.
RESULT: Data was analyzed using statistical software STATA 11.2using ANOVA. Significance of p value was taken as 0.05.
CONCLUSION: In patients with Rheumatoid arthritis time domain frequency is altered. Our findings indicate higher 
sympathetic activity and higher basal heart rate compared to normal study. An involvement of humoral and cellular 
immune component has been suggested to play a role in severe autonomic neuropathy
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INTRODUCTION 
Rheumatoid arthritis is a chronic multisystem diseases of 
unknown etiology .It has a progressive course with 
exacerbation and remissions of being part of its natural 
history .Its onset could be at any age ,although it usually starts 
in the fourth decade of life .Overall there is a 3:1 female 
preponderance ,but this excess is greater in young people 
and the age related Incidence is approximately equal in 
elderly people .The prevalence of rheumatoid  arthritis in 
India is about 0.75%(1,2).Rheumatoid arthritis  causes 
premature death ,disability, and lowers the quality of life. 
Adults suffer from arthritis equal in approximately ,23% of the 
population .Multiple studies report that in the past half 
century ,mortality among people with diagnosed RA has 
increased compared with general population (3).several 
studies have shown an increased incidence of cardiovascular 
events in patients with RA(4,5,6).

HRV quantification is an accepted, non-invasive tool for 
cardiac autonomic regulation via sympathetic and 
parasympathetic nervous system. HRV analysis involve time 
domain parameters. low frequency (LF) reflect sympathetic 
and parasympathetic nervous system, (HF) reflects 
parasympathetic nervous system and LF/HF ratio indicates 
sympathovagal balance H, Dursunoglu et al showed a 
decreased HRV in patients with RA [7].Therefore, assessment 
of HRV has an important role in identifying the patients with 
RA who are at high risk of life-threatening cardiac events[8, 9]. 
Thus, the utility of HRV assessment can be extended to a 
timely diagnosis of altered autonomic function status in RA 
patients there by reducing the risk of associated increased 
mortality due to cardiovascular events.

The aim of our study is to find frequency domain changes in 
rheumatoid arthritis patents to assess the autonomic nervous 
activity.

MATERIAL AND METHODS
The Study was performed on patients attending the Medicine 
& Orthopaedics OPD in a total of 50 Rheumatoid Arthritis 
patients were enrolled and compared with 50 controls in 

tertiary care hospital, Mumbai. After clinical evaluation and 
laboratory investigation, those patients satisfying the 
Modified American Rheumatology Classification Criteria 
(1987) were included in the study. Age group of the subject 
from 30 to 70 years both male & female and the duration of 
disease 5-10yrs of diseases were taken for the study. Pregnant 
females and Patients with history of Diabetes mellitus, Renal 
and liver diseases, Parkinson's disease, cardiovascular 
diseases, Neurological diseases, were also excluded from the 
study. Written informed consent was taken after explaining to 
them about study in simple language in mother tongue or 
Hindi. Approval was taken by Ethics Committee

METHODS:
All patients were evaluated with detailed history including 
age, sex, and duration of Rheumatoid Arthritis, duration of 
morning stiffness, list of painful joints, other systemic disease, 
and history of extra-articular Manifestations and treatment. 
The subjects were asked to refrain from ingesting any 
beverages like tea or coffee and alcohol for at least 12 hours 
prior to the study. Details of procedures were described to 
each Subject before starting the evaluation so that subject did 
not develop any anxiety at the time of the tests. The subject 
was allowed to relax on a bed in supine position for 10mins 
and then ECG recoding was done for 5 min in supine position 
using physiopac” by Medicad”. Data collected on phyisopac 
was analysed by Kubois software, version 2.1. Data was 
recorded and analyzed by unpaired ‘T' test. P value <0.05 was 
Considered to be statistically significant.
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HRV ANALYSIS BY KUBIOS SOFTWARE

OBSERVATION AND RESULTS
Our study entitled “Effect of Rheumatoid arthritis on cardiac 
Autonomic Function” included100 participants – 50 
rheumatoid arthritis patients fulfilling inclusion & exclusion 
criteria and 50 normal subjects acting as controls. We got the 
following results 

Table No.1: Mean values of HRV Parameters with relation 
to Time Domain in study population

There is decrease in time domain indices of HRV in study 
group compared to control group but it not statistically 
significant (p>0.05).

DISCUSSION
The present study was carried with an objective of assessing 
the effect of Rheumatoid arthritis patients on autonomic 
function. For the purpose of our study 50 rheumatoid arthritis 
and 50 normal subjects were taken. Patients were selected 
from the Medicine & Orthopaedics OPD of a tertiary care 
hospital. Data was collected over a period of 18 months. 

The following autonomic parameters were included in 
this study –
Time  Domains of HRV
The study and the control groups were comparable in terms of 
age and gender.

In our study we found reduced mean RRI and RMSSD in study 
group than in control which was not statistically significant. 
The decrease though not statistically significant may be due 
to poor vagal control. SDNN represents long term vagal 
modulation of cardiac functions. In our study SDNN was 
reduced in study group which was not statistically significant. 
Due to poor vagal control HRV is reduced with no statistical 
difference Lower values of SDNN and RMSSD in the present 
study indicate decreased overall Variability of heart rate in RA 
patients compared to that of healthy controls. Many studies 
have reported lower values of SDNN in RA patients (2, 6, 9). But 
with respect to RMSSD values there are conflicting reports. 

Anichcov et al. (2007) observed lower value of RMSSD where 
as others rather found higher values (10, 11).

SUMMARY / CONCLUSIONS
The present study analyzed the Autonomic function test and 
the Heart Rate Variability 50 Rheumatoid Arthritis patients 
with 50 aged matched controls.

The findings of the present study can be summarized as 
follows:-
Overall HRV is reduced in time domain frequencies 
indicating poor vagal control but the findings were not 
statistically significant.  

Thus the present study shows that there is autonomic 
dysfunction with decreased vagal tone leading to 
sympathetic predominance. Autonomic dysfunction is an 
important determinant of cardiovascular health

REFERENCES
1.  A.N. Malayiya S. K. Kapoor,R Singh, A .Kumarl Pande Rheumatology 

lnternationalNovember 1993.Volume 13 lssue 4. pop131-134
2.  Symmons DP. Epidemiology of rheumatoid arthritis: determinants of onset 

Persistence and outcome. Best Pract Res ClinRheumataol 2002 Dec; 16 (5); 
7022

3.  Sacks JJ, Helmick CG, Langmaid G. Deaths from arthritis and other rheumatic 
conditions, United States, 1979-1998 1. J.Rheumatol. 2004;31(9):1823-1828. 
PubMed PMID: 15338507.

4.  Symmons DP, Gabriel SE. Epidemiology of CVD in rheumatic disease, with a 
focus on RA and SLE. Nat Rev Rheumatol. 2011;7 (7): 399408. doi:10.1038/ 
nrrheum. 2011.75. PubMed PMID:21629241

5.  Saraswathi p. V, Neelambikai n, Arjunmahesh and Govindarajan k. Capt 
.Indian journal of Physiology Pharmacology 2013; 57(1) : 23–3

6.  Del Rincon ID, Williams K, Stern MP, Freeman GL, Escalante A. Arthritis 
Rheum. 2001;44:2737–45.

7.  Warrington KJ, Kent PD, Frye RL, Lymp JF, Kopecky SL, Goronzy JJ, wey and 
CM.Arthritis Res Ther. 2005;7(5):R984-91

8.  Edmonds ME,Jones TC,Saunders WA,Sturrock RD.Autonomic neuropathyin 
rheumatoid arthritis.Br.Med.J.1979 Jul 21;2(6183):173-175

9 . Louthrenoo W,Rut tanaumpawan P,Aramrat tana A,Suki tawut  W. 
Cardiovascular autonomic nervous system dysfunction in patients with 
rheumatoid arthritis and systemic lupus erythematous.QJM 1999 Feb;92 (2); 
97-10.

10. HarunEvergul, Dursun Dursuogluveli, Cobankara Bulent Polat Deniz 
Selecisibel Kabukcu, Asuman KaftanEnder SemiMustafa Kilic Rheumatology 
International July 2004, Volume 24, Issue 4, pp 198–2.

11. Vicek M Rovensky J, Blazicek P,Radikova Z, Penesova A,Kerlik J,Kvetnansky 
R,Imrich R .Ann N Y Acad Sci 2008 Dec;1148:556-61.doi.10.1196/ annals. 
1410.026.

10 www.worldwidejournals.com

PARIPEX - INDIAN JOURNAL F RESEARCH | O May - 202Volume - 10 | Issue - 05 | 1 | PRINT ISSN No. 2250 - 1991 | DOI : 10.36106/paripex

HRV Parameters Cases Control P Value
Mean SD Mean SD

Mean RRI 719.63 111.5 761.04 126.03 0.09(NS)
SDNN 98.53 10.83 102.26 12.06 0.11(NS)

RMSSD 21.05 6.53 23.45 6.18 0.06(NS)


