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ABSTRACT

Rheumatoid arthritis (RA) is a joint autoimmune disorder with unknown aetiology, affecting 1% of the world’s
population causing permanent deformation of the affected joint. The main objective of this study was to investigate
the prevalence of comorbidities in a population-based cohort of individuals suffering from rheumatoid arthritis (RA)
as compared to normal population. Data of 877 individuals with 402 RA and 475 Age- and sex- matched controls
without RA were taken with their consent from the population of Gujarat. As compared to the controls, most of
the investigated comorbidities were more frequent in the individuals with RA. On further dividing them into five
different regions within Gujarat based on their origin-it was found that both in the RA and the control population
belonging to North Gujarat were maximum and least sample population was belonging to Kutch region. Severe
Anaemia, fatigue and depression were found more in RA than the control population. It was found that in addition
to RA, some other disease conditions like Hypertension, Diabetes, Kidney problems, thyroid dysfunction, cholesterol
and breathing problems were found in 40.55% of the RA population and 11.58% of the control population. BMI
results also showed maximum obesity in RA population as compared to the control population in both genders
(73.63% vs 34.74). Females were found to be more prone than the males in most of the comorbidity. Compared to
the control population, persons with RA present with increased prevalence of numerous comorbidities. Patients with
RA and multimorbidity are at risk of insufficient rheumatologically care and poorer patient-reported outcomes.
Thus, a proper understanding of different comorbid condition along with RA can improve the quality of life as
well as decrease the mortality rate of the RA patients.
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INTRODUCTION
Rheumatoid arthritis (RA) is a chronic systemic disease
that affects the joints, connective tissues, muscles, tendons
and fibrous tissue. The prevalence of RA is estimated to be
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~1% of the population worldwide and is more common in
women. The prevalence of RA in India is 0.75% (Malaviya
et al.,1993; Handa et al., 2016). Although the aetiology and
pathogenic mechanism underlying the development of RA
remain unclear, the combination of a susceptible genetic
background interplaying with environmental factors has
been considered to be associated with the development
of this complex disorder. It is well established that there
are several risk factors like age, gender, hormonal levels,
alcohol, cigarette smoking, socioeconomic status, and
dietary habits that is contributing to the initiation and
promotion of this complex disorder.
When RA is left uncontrolled, the RA patient may
experience joint deterioration, severe disability, decreased
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quality of life, the onset of comorbidities and premature
mortality ( Choy and Panayi, 2001; Handa et al., 2016).
It has been observed that RA comes with one or more
comorbid conditions. Comorbid conditions can be
broadly arisen by - (i) arising due to disease pathology
and (ii) due to treatment drugs used. The most affected
organs includes eyes, heart, lungs, bones and also
psychological disorders are commonly found in addition
to RA, (Wolfe et al., 1994 ; Gonzalez et al., 2007; Salliot
and van der Heijde, 2008; Emamifar and Hansen, 2016;
Singh et al., 2016; Levytskyi et al., 2019).
More comorbid conditions have been seen to be leading
to a higher death rate in RA (S E Gabriel, 2008). Moreover
other risk factors like smoking might be playing a role
in causing comorbidity (Liao and Solomon, 2013).
Comorbidity in addition to RA is an economic burden
on patients, their families, and society which also a
challenge to the rheumatologists (Cross et al., 2014; Onna
and Boonen, 2016). Although prevalence of comorbidities
is more common in RA than controls, comorbidity
is many a times under recognized and undertreated
(MacLean et al., 2000; Dougados et al., 2015; Mohan et
al., 2017). There are many studies showing comorbidities
in RA but some studies lack a comparison with the nonRA population. Moreover, the data regarding medical
comorbidities associated with RA in previous studies
were mainly from western populations. So, the aim of this
study was to determine the prevalence of comorbidities in
adult population with RA along with non-RA population
of Gujarat, India.

MATERIAL AND METHODS
Total of 402 RA patients classified according to American
college of Rheumatology 2010 criteria (Aletaha et al.,
2010). Retrospective analysis of the patients attending
the rheumatology outpatient clinic between the years
December 2014 to December 2015 were analyzed. A
detailed questionnaire regarding their pervious health
history and other details as well was taken. Prior to
participation, the purpose of the study was explained to
all the subjects and their informed consent was taken.
A total of 475 ethnically matched unrelated healthy
volunteers with a negative history of any joint disorders
were taken up as control population for the study.
Hemoglobin levels were measured using the Sahli’s
method.

population 262 (55.16%) were males and 213 (44.84%)
were females (Figure 1).
Figure 1: Prevalence of RA in males and females

Supporting previous studies, females were found to be
approximately 3 times more prone to the disease than
the males (Van Vollenhoven, 2009; Patel, 2011).
2. Region wise distribution: The samples were further
divided into five different regions within Gujarat based
on their origin which are- North Gujarat, Central Gujarat,
South Gujarat, Saurastra and Kutch. It was found that
both in the RA and the control population belonging to
North Gujarat were maximum with 37.56% and 54.53%
respectively. Central Gujarat was consisting of 29.60%
RA population and 30.32% of the control population.
This was followed by South Gujarat with almost same
amount of population in both RA and control population
with 11.19% and 11.58% respectively. In Saurastra, RA
population was 13.18% and control population was
on 2.95%. Least sample population was belonging to
Kutch region with 8.40% in RA and 0.63% in the control
population as shown in figure 2.
Figure 2: Region Wise Distribution of the population in
Gujarat

RESULTS AND DISCUSSION
It is a well-established fact that the inflammation in
RA is also affecting various organs like the bone, lungs,
cardiovascular system and many more apart from the
joints leading to excess mortality (S E Gabriel, 2008;
Gabriel and Michaud, 2009; Dougados et al., 2014).
1.Total population: Total samples collected were 877
out of which 402 were of RA patients and 475 samples
belonged to the control population. Out of which 98
(24.38%) were found to be male and 304 (75.62%) were
females in the diseased population whereas in the control
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3. Anaemia: It was observed that severe anaemia was
found more in RA population in both the genders with
males having 10.14% severe anaemia and 17.65%
of severe anaemic female population as compared to
the control population with no severe anaemic male
population and 8.97% in the female population. Again
percentage of moderated anaemia was found to be more
which is 59.42% in RA male population as compared to
36.00% in the control male population. No significant
change was found in the female population in RA with
62.61% and control population with 68.59%. It was
BIOSCIENCE BIOTECHNOLOGY RESEARCH COMMUNICATIONS
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furthermore found that mild anaemia was more in the
control population with 64.00% in male population
and 22.44% in female population as compare to the RA
population with 30.43% in male population and 18.91%
in the female population. This suggests that there might
be a possibility that due to RA, mild anaemia may lead
to moderate or severe anaemia (Figure 3 and 4) (Goyal
et al., 2018).

control population (34.31%) as shown in fig. 5 (Pollard
et al., 2006).
Figure 5: Fatigue condition found in both the
populations

Figure 3: Comparison of the Anaemic population

Figure 4: Distribution of Anaemia in total population

Overall anaemia of chronic disease and iron deficiency
anaemia are frequent causes of anaemia in RA
patients(Agrawal et al., 2006; Goyal et al., 2018).
Anemia was found in 75.87% of the patient population
as compared to 69.68% in the control population in our
study which correlates with the previous studies of India
( Baer et al., 1990; Agrawal et al., 2006). In this study,
severe anaemia was found more in RA population in
both the genders having severe anaemia as compared
to the control population. Mild Anaemia was seen in the
control population more than the diseased population
suggesting that there might be a possibility that due
to RA, mild anaemia may lead to moderate or severe
anaemia supporting various reports implicating anaemia
playing an important role in the disease activity (Goyal
et al., 2018).
4. Fatigue: R.P. Riemsma et al. (1998) showed the
prevalence of fatigue in RA population to be 80-93%.
High fatigue levels are common in RA and are mainly
linked to pain and depression (Riemsma, 1998). It has
also been observed in one of the study by Pollard, that
association with disease activity is secondary, which
also correlates with our study that population of RA
(74.3%) suffered more from fatigue condition than
BIOSCIENCE BIOTECHNOLOGY RESEARCH COMMUNICATIONS

5. Depression: C. Sheehy et al. (2006) mentioned the
prevalence of depressive disorder in patients with RA to
be ranging between 13 and 20% (Sheehy et al., 2006).
Dickens et al. (2003) found 39.2% had definite symptoms
of depression. And further concluded that depression
was significantly more common among RA patients
than healthy individuals and was influenced by the
level of pain but not by demographic factors (Dickens
et al., 2003). This study is supporting our study showing
that 28.60% of the diseased population were suffering
from depression as compared to 10.10% of the control
population. Prevalence of depression was found more in
the females as compared to males as shown in the figure
6. There is much argument as to whether depression
simply reflects a reaction to the pain of RA or whether
depression contributes to pain experience. There are
studies also stating that depression and psychological
stress have been shown to result in immune dysfunction
(Herbert TB, 1993; Dickens and Creed, 2001). There are
studies suggesting that depression also relates to poorer
RA outcomes. So, it is crucial that emphasis on the
detection and treatment of depression in RA to improve
the lifestyle of the patients (Matcham et al., 2013).
Figure 6: Level of depression found in both the
populations

6. Seasonal Allergies: Surprising to find that seasonal
allergies were found to be occurring more in control
population than the RA population as seen in figure
7, in oppose to studies that allergy increases with RA
(Karsh et al., 2005). Male control population were having
34.73% of seasonal allergies as compared to 41.78% in
Rheumatoid Arthritis and Comorbid conditions
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the male RA population. Also, in the female population
in controls were having 41.78% of seasonal allergies as
compared to 9.21% of the female RA population. There
are no studies supporting this result. So, more studies in
this area might broaden the understanding the correlation
between the two (Matcham et al., 2013).
Figure 7: Effect of seasonal allergies found in the
populations

to RA, some other disease conditions like hypertension,
diabetes, kidney problems, thyroid dysfunction, higher
cholesterol and breathing problems were prevailing in
about 40% of the disease population as compared to the
control population (11%) correlating with a study done
by Chandrashekara, (2017) in south India. The highest
comorbid condition in the RA population was found to
be thyroid dysfunction (17.41%), hypertension (14.93%)
followed by diabetes (3.98%) (figure 8) (Chandrashekara
et al., 2017).
Figure 9: Tobacco and Alcohol consumption found in both
the populations

7. BMI: There have been many studies showing an
association between higher body mass and many
inflammatory or autoimmune disorders. Overweight or
obesity measured by body mass index (BMI) corresponds
to an abnormal accumulation of adipose tissue within
the body, which secretes proinflammatory and antiinflammatory metabolically and hormonally active
substances, and produces cytokines and chemokines
thus contributing in the processes associated with
inflammation and immunity (Fantuzzi, 2005; Touyz
Rhian M., 2005; Trayhurn and Wood, 2005). There are
many reports stating the dominance of obesity in females
and its possible role in developing RA (Symmons, 2005).
Our study validates this observation with higher BMI
found more in female RA population (82.09%) than
the male population. The predominance in the female
population is still unclear. Moreover higher BMI was
also found in the disease population supporting previous
studies (Versini et al., 2014; Qin et al., 2015; Albrecht et
al., 2016; Hugo et al., 2017) (Figure 10).
Figure 8: Different comorbidities found in the
populations

8. Co-morbidities: There are various reports showing
higher death rate in patients with RA might to be the
consequence of more serious co-morbid conditions
(Gabriel, 2008; Gullick and Scott, 2011). Many studies
have showed that comorbid conditions were between
40 and 67% of the RA population ( Innala et al., 2016;
Fz, 2019) . In this study, it was found that in addition
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An association between RA and thyroid dysfunction
with or without autoimmune origin has been reported
in 5% to 34% of patients with RA (Shiroky et al., 1993;
Przygodzka and Filipowicz-Sosnowska, 2009; Jeong et
al., 2017). This study supports the positive association
between RA and thyroid disorder. It was found that
RA population was suffering from thyroid dysfunction
more as compared to control population. However, this
prevalence (17.41%) in the diseased population was
found to be quite less as compared to the previous studies
(Atzeni et al., 2008) with 10.20% and 19.74% in male
and female population respectively. Control population
with 0.76% males and 1.41% females were suffering
with thyroid dysfunction. The relationship between RA
and thyroid dysfunction is in agreement with the other
studies stating the female dominance (Deighton et al.,
1992; Bianchi et al., 1993; Andonopoulos et al., 1996).
Figure 10: BMI found in the studied population

Shiroky (1993) showed the increased number of thyroid
disorder in the diseased females than the similar
control ones, thus supporting our results (Shiroky et al.,
1993; Przygodzka and Filipowicz-Sosnowska, 2009).
Hypertension was found to be present in 14.93% of the
BIOSCIENCE BIOTECHNOLOGY RESEARCH COMMUNICATIONS
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diseased population as compared to 7.37% in the control
population. This percentage is quite less as compared
to other studies done but also correlates with various
studies showing it to be the most comorbid condition
prevailing along with RA (Innala et al., 2016). Physical
inactivity is considered as a main cause for hypertension
(Aziz and Yadav, 2016; Levytskyi et al., 2019). Diabetes
was found in 3.98% of the disease population which is
quite similar to that of a study done by Vij et al. (Vij
et al., 2017) , wherein the prevalence was found to be
around 4%.However there are studies showing a much
higher prevalence of up to 13% in some studies (Tembe
et al., 2008; Emamifar and Hansen, 2016; Singh et al.,
2016; Levytskyi et al., 2019).
Failure to manage these co-morbidities effectively will
have a serious impact on the RA patient. For example,
the presence of co-morbidities may add delays to the care
pathway, and the co-morbidities themselves may increase
the patient’s overall levels of disability, or even their risk
of mortality. Moreover, Drugs like DMARDS,TNF i, CS,
NSAIDS, are also found to increase the comorbidities
thus prompting the judicious use of them by the
Rheumatologists (Aziz and Yadav, 2016).
Risk factors: Furthermore, as it can be seen from the
figure 9 that tobacco consumption was more prevalent in
the males of RA population 72.45% which is supporting
the work done by Vij AS. This could be considered as
indicative for the causation of RA, at least among males.
It has been well established that smoking triggers the
genes that may cause an autoimmune disorder leading
to RA (Plenge et al., 2007; Vij et al., 2017). There have
been mixed reports on alcohol consumptions and causing
of RA. In the current study, alcohol consumption was
low in the diseased populations which is in support with
reports suggesting a protective effect (Scott et al., 2013;
Jin et al., 2014).
Moreover, it has been suggested that alcohol may been
having protective effects in the development of other
chronic disorder as well (Fekjaer, 2013). But there is
a report as well showing to significant role of it in
the development of RA. Here in this study as well no
significant association has been found. There has been
inverse association with alcohol consumption and cause
of RA. But no significant difference has been found in
the consumption of alcohol between both the populations
(Karlson and Deane, 2012; Di Giuseppe et al., 2014a).

CONCLUSION
To conclude, this study confirms much higher frequency
of comorbid conditions present alongside RA as compared
to controls. In addition to Anaemia risk, among the
most common comorbidities in RA were hypertension,
Diabetes, thyroid dysfunction and a higher BMI. There are
less studies focusing on the overall lifestyle and health
of the RA patients. Future research should address the
problem of decreasing coverage by rheumatologic care
with an increasing number of comorbidities.
BIOSCIENCE BIOTECHNOLOGY RESEARCH COMMUNICATIONS
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