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ABSTRACT Arthritis is a multifactorial disease that results from interactions between genetic and environmental factors.
Three types of arthritis have been considered in our study – juvenile rheumatoid arthritis, rheumatoid arthritis, and osteo
arthritis. The present study was envisaged to investigate the genetic and epidemiological risk factors predisposing to arthritides
in Indian subjects. Arthritis patients and healthy individuals matched for age and sex were considered for the study. A significant
deviation from 1:1 sex ratio was observed in all the three types of arthritis with preponderance of female arthritis patients.
Predominance of arthritis in females suggests the role of hormonal factors. Frequency distribution of age at onset in familial
cases showed that arthritis had an early onset of the condition.  The segregational analysis and Penrose relative frequency
analysis were found to follow a multifactorial mode of inheritance. The observations could pinpoint that sex variation, age at
onset and familial history are some of the epidemiological factors in the pathogenesis of arthritides. However, arthritis presents
an epidemiological challenge and several risk factors have been suggested during the development or progression of arthritides.
Despite extensive epidemiologic research, the etiology of arthritis is still unknown. Hence, identification of epidemiologic and
genetic factors associated with susceptibility/protection from autoimmune disease is essential as it could lead to our understanding
of disease pathogenesis for better diagnosis.
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INTRODUCTION

Arthritis is a complex genetic disorder with
interplay of both genetic and environmental fac-
tors in the aetiopathogenesis of the disease. It is
a chronic disease, mainly characterized by in-
flammation of the lining or synovium, of the
joints. Further, it can lead to long-term joint
damage, resulting in pain, loss of function and
disability. Arthritides are a heterogenous group
of disorders affecting the joints in which hered-
ity and environment factors in combination with
immune response like, human leucocyte anti-
gens (HLA) appear to play a causative and
pathogenic role.

Juvenile rheumatoid arthritis (JRA) desig-
nates a group of diseases that have in common
chronic idiopathic inflammation of one or more
joints in children (Miterski et al. 2004). Juve-
nile rheumatoid arthritis (JRA) is particularly
an unpredictable and heterogeneous disease

group (Ki and Dong 2010). Epidemiologic stud-
ies have noted a relatively wide incidence of
juvenile arthritis ranging between approxi-
mately 10 and 23 per 100,000 persons, with fe-
male predominance (Debbie et al. 2009). Im-
mune dysfunction in juvenile idiopathic arthri-
tis (JIA) is evident with the presence of autoan-
tibodies, such as antinuclear antibodies (ANAs)-
present in 40 percent of patients—and rheuma-
toid factor (RF)—present in 5 to 10 percent of
patients (James and Rose 2005; Jennifer and
Norman 2007). Reduced bone mineral density
is now well recognized in children and young
adults with juvenile idiopathic arthritis which
is reported to be multifactorial in origin (Janet
2001). Although undoubtedly there are genetic
predispositions to juvenile idiopathic arthritis,
other contributing factors have been suggested,
such as environmental agents, infectious vec-
tors, trauma, psychological stress, and hormonal
abnormalities (James and Rose 2005; Jennifer
and Norman 2007). The etiology is largely un-
known (Ki and Dong 2010), and the genetic
component is complex. Although juvenile idio-
pathic arthritis is believed to be influenced by
genetic and environmental factors, twin and
family studies strongly support a substantial role
for genetic factors in juvenile arthritis suscepti-
bility (Sheila and Prahalad 2010). Higher preva-
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lence of autoimmunity was observed in relatives
of juvenile rheumatoid arthritis affected sibling
pairs than the control group (Prahalad and
Glass 2002). Juvenile idiopathic arthritis has
often been described as a complex genetic trait
wherein multiple genes interact to result in a
specific phenotype (Sheila and Prahalad 2010).
Association of inflammatory arthritis and a chro-
mosome deletion disorder (22q 11 deletions)
provides evidence of important genetic factors
in the pathogenesis of juvenile idiopathic arthri-
tis (Karen et al. 2001).

Rheumatoid arthritis is a progressive, debili-
tating autoimmune disease of joints (Roth and
Finckh 2009). Rheumatoid arthritis is triggered
by a combination of factors like genetic suscep-
tibility, and some environmental or biologic trig-
ger, such as a viral infection or hormonal chan-
ges. It also shows a wide variation in its inci-
dence and prevalence worldwide (Oliver and
Silman 2009) and affects up to 1 percent of the
world population and is a disease with a clear
gender bias wherein, women are affected 2.5-
fold as often as men (Jirholt et al. 2001). Rheu-
matoid arthritis (RA) is a complex mutifactorial
autoimmune disease (Kochi 2010) and its oc-
currence and severity are related to both genetic
and environmental factors (Yannis et al. 2005)
which is associated with increased mortality and
may reduce life expectancy by 3 to 18 years
(Theodore et al. 2004).

Genetic susceptibility to rheumatoid arthri-
tis has been clearly demonstrated, with familial
clustering and the concordance of monozygotic
(30 percent) to dizygotic (5 percent) twins be-
ing high (Ghodke et al. 2005). A major whole
genome screen found that while the single nucle-
otide polymorphism marker rs11761231 (on
chromosome 7) had no effect on rheumatoid
arthritis in males, but, it had a strong and ap-
parently additive effect in females – which may
represent one of the first sex-differentiated ef-
fects in human diseases (Oliver and Silman
2009). The major genetic risk factor continues
to be shared epitope-expressing HLA-DRB1 al-
leles, which function in triggering the T-cell
receptor (TCR) (Goronzy and Weyand 2009). A
novel finding has been the transfer, through
microchimerism, of the shared epitope – a strong
risk factor associated with rheumatoid arthritis
– in women (Rak et al. 2008). Studies provide
evidence that HLA susceptibility alleles can con-
tribute to the risk of an autoimmune disease

through microchimerism (Oliver and Silman
2009). However, some studies suggest a possible
role of specific genetic, lifestyle, and environ-
mental factors in the geographical variations of
the diseases (Yannis et al. 2005).

 Osteoarthritis is a degenerative joint disease
that typically affects joints in the knees, hip,
hand, feet, and spine. Osteoarthritis is the most
common form of arthritis in the elderly and is
influenced by both genetic and environmental
risk factors (Valdes and Spector 2010).  The
number of persons in the United States affected
by arthritis was estimated at 40 million (15 per-
cent of the population) in 1995 and is expected
to increase to 59.4 million (18.2 percent of the
population) by 2020 (Issa and Sharma 2006).
Symptomatic knee osteoarthritis occurs in 10
percent men and 13 percent in women aged 60
years or older (Zhang and Jordan 2010), mak-
ing it more prevalent than any other form of
arthritis (Lawrence et al. 2008). Genetic risk
factors can influence the risk of osteoarthritis
and can also affect the outcomes of osteoarthri-
tis at various stages during the course of the dis-
ease (Valdes and Spector 2011). The etiology of
osteoarthritis is multifactorial, and differences
in the prevalence of osteoarthritis may be at-
tributable to both genetic and life-style factors
(Corti and Rigon 2003). The identification of a
high number of candidate genes to confer sus-
ceptibility to the development of the osteoarthri-
tis shows the complex nature of this disease
(Fernández-Moreno et al. 2008). Studies sug-
gest that multiple genes are likely to be involved
in osteoarthritis susceptibility, and that environ-
mental factors also have an important influ-
ence on disease expression (Arden and Nevitt
2006).

Hence, the need for an intense study in this
area is, therefore, necessitated at the epidemio-
logical and genetic levels as this genetic dis-
eases cause great morbidity not only to the fam-
ily of the affected individual but also to the so-
ciety at large. Therefore, the present study was
envisaged to investigate the epidemiological and
genetic risk factors predisposing to arthritides.

MATERIALS AND METHODS

The present study includes arthritides pa-
tients referred to the unit of orthopedic depart-
ment at Andhra Vaidya Vidhan Parishad
(AVVP) Hospital, Hyderabad, Andhra Pradesh,
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India. Cases of juvenile rheumatoid arthritis,
rheumatoid arthritis and osteo arthritis referred
and confirmed radiologically based on small and
large joint involvement, were considered for
which the hospital was visited during the pe-
riod 1998-2006. Information like age, gender,
family history and parental consanguinity was
collected and analyzed from 41 juvenile rheu-
matoid arthritis, 101 rheumatoid arthritis, 100
osteo arthritis patients. For comparative pur-
poses, 25 juveniles from various schools of
Hyderabad and 125 adult healthy individuals
matched for age and sex were considered.

The juvenile rheumatoid arthritis patients
were inpatient at pediatric division of AVVP
hospital.  All  patients met American College of
Rheumatology (ACR) criteria for the diagnosis
of juvenile rheumatoid arthritis (James et al.
1986). The diagnosis of rheumatoid arthritis was
established using the classification criteria of
the American College of Rheumatology (Arnett
et al. 1988). Osteoarthritis was diagnosed from
clinical symptoms, examinations and radio-
graphic findings. All patients fulfilled the ACR
criteria for knee osteoarthritis (Altman 1991).
All the subjects both patients and healthy indi-
viduals were informed and their consent was
taken prior to the inclusion in the study.

Statistical Analysis

The data obtained on epidemiological vari-
ables were compiled by appropriate statistical/
genetic analysis such as Chi-square test of as-
sociation for autosomal dominant mode of in-
heritance and Penrose’s relative frequency esti-
mates were calculated. Segregation analysis was
carried out to find the possible mode of inherit-
ance, depending upon the sibship size and the
proportion of affected individuals. The mode of
inheritance was identified based on the com-
parison of the observed relative frequencies with
those of the expected values. The calculated

observed probability was examined for its close
agreement to that of expected probability esti-
mates of the dominant, recessive or multifacto-
rial modes of inheritance.

RESULTS

Table 1 gives the frequency distribution of
arthritides with respect to gender, 31.7 percent
of males and 68.3 percent of females constituted
the juvenile arthritis group, while in rheuma-
toid arthritis, 29.3 percent were males and 70.7
percent were females. Osteoarthritis comprised
of 29.0 percent males and 71.0 percent females.
A significant deviation from 1:1 sex ratio was
observed with respect to JRA 1:2.2 (χ2:5.845);
while in rheumatoid arthritis and osteoarthritis
it is reported to be 1:2.4, with the chi square
analysis being (χ2 : 7.712) in rheumatoid arthri-
tis and (χ2 : 6.304) in osteoarthritis, with female
preponderance in different types of arthritides.

Table 2 gives the age distribution in control
and disease groups.  In the present study, 12.2
percent of juvenile rheumatoid arthritis patients
exhibited symptoms at less than 10 years of age,
while 87.8 percent between 10-20 years. Thus
it is observed that juvenile rheumatoid arthritis
is significantly exhibited in individuals between
10-20 years, (χ2: 5.736) when compared to the
juvenile control group. With respect to rheuma-
toid arthritis, 54.0 percent of the patients ex-
hibited symptoms between 30-50 years with sig-
nificant association of the condition with this
age group (χ2: 25.365). Similarly, in osteoar-
thritis 55.0percent of patients belonged to the
age group of 30-50 years of age which was found
to be highly significant (χ2: 84.044).

Table 3 gives the mean age at onset in sim-
plex and multiplex families based on parental
phenotypes and consanguinity of the condition.
In juvenile arthritis NXA (one parent affected)
parental type without consaguinity, mean age
at onset was 15 ± 3.0 years and 10.8 ± 1.79 in

Table 1: Distribution of arthritides in comparision with male and female

Condition Male Female Total χ2 value

n % n %

Juvenile control 16 64.0        9 36.0       25 -
Juvenile arthritis 13 31.7   28 68.3    41 5.85*

Control 19 15.2 106 84.8  125 -
Rheumatoid arthritis 44 29.3 106 70.7  150 7.71*

Osteo arthritis 29 29.0   71 71.0  100 6.30*

Ratio: JA- 1:2.2,  RA and OA-  1:2.4
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Table 2: Age frequency distribution in control and disease groups

Condition < 10 yrs 10-20 yrs 20-30 yrs 30-50 yrs >50 yrs χ2 value

n % n % n % n % n %

Juvenile control 10 40.0 15 60.0 - - - - - -    -
Juvenile arthritis 5 12.2 36 87.8 -  - - - - - 5.73*
Control - - - - 61 48.8 61 48.8 3 2.4 -
Rheumatoid arthritis - - - - 45 30.0 81 54.0 24 16.0   25.36*
Osteo arthritis - -    - -   8 8.0 55 55.0 37 37.0   84.04*

Table 3: Mean age at onset based on parental consanguinity

X

11.2
11.5
10.8
10.6
40.4
37.0
33.5
31.3
33.3
44.5
-
43.3
51
35.5

±SD

  1.28
  0.50
  1.79
  0.67
  3.41
  6.02
  1.83
  6.17
11.41
  0.5
-
  4.78
  3.00
  5.52

n

5
2
4
3

10
2

35
4
3
2
-

10
2
2

X

10.5
-
15
-
38
-
40
-
-
42
-
40.9
42.5
-

±SD

  1.50
-
  3.00
-
  4.90
-
  4.75
-
-
10.13
-
  5.58
  0.50
-

n

2
-
3
-
5
-
4
-
-
3
-

72
-

Parental
consanguinity

Absent
Present
Absent
Present
Absent
Present
Absent
Present
Absent
Absent
Present
Absent
Present
Absent

Parental
phenotype

NXN
NXN
NXA
NXA
NXN
NXN
NXA
NXA
AXA
NXN
NXN
NXA
NXA
AXA

Diseases

Juvenile
Arthritis

Rheumatoid
Arthritis

Osteo
Arthritis

Simplex families Multiplex families

multiplex and simplex families respectively. In
NXA parental type families with consanguinity
the mean age at onset was 10.6 ± 0.67 in sim-
plex cases. Thus, it is observed that in consan-
guinous family with already one parent affected,
the mean age at onset was found to be early com-
pared to patients with both parents being nor-
mal. With respect to rheumatoid arthritis an
interesting observation made in the simplex
families of NXN and NXA parental types with
consanguinity the mean age at onset was  37.0
± 6.02 years and 31.3 ± 6.17 years respectively,
compared to families of NXN and NXA paren-
tal phenotypes without parental consanguinity.
Thus, it is observed that the onset of the disease
in juvenile rheumatoid arthritis and rheumatoid
arthritis was early in patients with parental con-
sanguinity in simplex families. In osteoarthri-
tis, irrespective of parental types (NXN, NXA)
all patients of multiplex families exhibited an
early age at onset of the condition. Thus, the
mean age at onset could help in partially delin-
eating heterogeneity in the inheritance of ar-
thritides.

Table 4 gives the familial segregation of ar-
thritides with respect to parental phenotypes and
parental consanguinity. Predominance of famil-

ial clustering was observed in patients whose
parents were of NXN (both parents normal) and
NXA (one parent affected) phenotypes, with no
history of consanguinity. The probability of be-
ing affected was found to be 0.153 in juvenile
rheumatoid arthritis confirming the multifac-
torial mode of inheritance. A similar observa-
tion was made in rheumatoid arthritis and os-
teoarthritis cases, wherein the mode of inherit-
ance was reported to be multifactorial with the
probability of being affected to be 0.065 and
0.176 respectively. The probability estimates
thus could reveal the multifactorial mode of in-
heritance with the observed value being in close
agreement with the expected value.

The segregational analysis to identify the
mode of inheritance in disease condition  (Table
5) was based on the single incomplete ascer-
tainment method by Fischer (1934). Total sib-
ship size and number of affected in a sibship
was calculated in juvenile rheumatoid arthritis,
rheumatoid arthritis and osteoarthritis, it is ob-
served  from the pedigree data, that the prob-
ability of being affected was 0.038 ± 0.012 in
juvenile rheumatoid arthritis, 0.025 ± 0.005 in
rheumatoid arthritis and 0.061 ± 0.11 in osteoar-
thritis cases, highlighting that arthritides, irre-
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Table 5: Segregational analysis for identification of mode of Inheritance in Disease condition.

Complete Pedigree Total  number of Sibship size Number of Probability of Probability
individuals in affected affected p of unaffect-
Sibship children ed q

Juvenile Arthritis 311 73 82 0.038 0.962
Rheumatoid Arthritis 1131 229 252 0.025 0.975
Osteo Arthritis 625 135 165 0.061 0.931

Table 4: Familial segregation of arthritides conditions (Pooled Data)

Diseases No. of Parental Parental Total No. of Affected Probabi-
pedigrees phenotype consanguinity progeny progeny relatives lity of

living affected being
affected

Juvenile Arthritis 7 NXN Absent 20 9 7 0.153
2 NXN Present 11 2 2 -
7 NXA Absent 23 7 6 -
4 NXA Present 14 4 3 -

Rheumatoid Arthritis 15 NXN Absent 91 20 16 0.065
2 NXN Present 6 2 2 0.038

39 NXA Absent 193 45 5 0.074
5 NXA Present 32 7 1 -
3 AXA Absent 10 3 - -
1 AXA Present 5 1 1 -

Osteo Arthritis 5 NXN Absent 22 8 5 0.176
1 NXN Present 4 1 2 -

17 NXA Absent 80 26 5 0.142
4 NXA Present 21 5 2 0.058
2 AXA Absent 8 2 - -

spective of the type, was found to follow a mul-
tifactorial mode of inheritance with gene-gene
or gene-environment interactions, thus strength-
ening the Penrose relative frequency estimates
in arthritis as multifactorial mode of inherit-
ance.

Table 6 gives the relative frequency estimates
in arthritides based on the general population
frequency reported from India. The prevalence
was reported to be 0.005 in juvenile rheuma-
toid arthritis, 0.007 in rheumatoid arthritis and
0.036 in osteoarthritis. Hence, based on the pre-
valence data and pedigree information, Pen-
rose’s corrected frequency method was adopted
to identify the modes of inheritance in arthriti-
des. It was observed that relative frequency was
7.6 in juvenile rheumatoid arthritis, 3.33 in
rheumatoid arthritis and 1.69 in osteoarthritis,
which is in agreement with the expected rela-

Table 6: Penrose’s relative frequency estimates in disease condition

Condition General Sibs Observed Expected
population

(S/q) Dominant Recessive Multifactorial

Juvenile arthritis 0.005 0.038 7.6 100 50 14.08
Rheumatoid arthritis 0.007 0.025 3.33 66.67 33.33 11.54
Osteo arthritis 0.036 0.061 1.69 13.89 6.94 5.29

tive frequency of the multifactorial mode. Thus
the study highlights that arthritides in general
is found to follow the multifactorial mode of in-
heritance confirming the earlier reports (Janet
McDonagh 2001; Kochi 2010; Corti and Rigon
2003).

DISCUSSION

Epidemiological factors like sex, early age
at onset and familial history are the three iden-
tifiable risk factors in the etiopathogenesis of
the condition. The present study revealed the
sex ratio in juvenile rheumatoid arthritis as
1:2.2, while in rheumatoid arthritis and osteoar-
thritis it was found to be 1:2.4 with female pre-
ponderance in all the three types of arthritis in-
dicating hormone level variation, wherein low-
ered estrogen and progesterone hormone ob-
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served in post menopausal women conferring
decreased protection (Samanta et al. 1993).
Similarly, in male patients presence of weak and
lowered testosterone levels may confer decreased
protection (Silman 2001). Studies indicate that
females have enhanced immunoreactivity, com-
pared with males, with higher immunoglobulin
levels and enhanced antibody production to an-
tigen stimulation (Zandman-Goddard et al.
2007). The immune response in women is more
T-helper type 2 predominant compared with
men, who have a T-helper type 1 response (Fair-
weather et al. 2008). The sex hormones estro-
gen, androgen and prolactin hormones all modu-
late the immune response via androgen and es-
trogen receptors and a complex interaction be-
tween the hormones may influence disease sus-
ceptibility (Oliver and Silman 2009). Dehydro-
epiandrosterone sulphate and oestrone concen-
trations have been found to be lower in male
rheumatoid arthritis patients compared with
healthy controls (Tengstrand et al. 2003) while
oestradiol was higher and correlated with in-
flammation levels. Oestrogen and prolactin are
both proinflammatory hormones and the in-
creased exposure in women may, in part, ex-
plain the high female: male ratio (Oliver and
Silman 2009).  The use of the oral contracep-
tive pill and pregnancy are both associated with
a decreased risk though, temporarily. Estrogens
have attracted significant interest as potential
modulators of autoimmune disease. The diseases
generally improve during pregnancy, suggest-
ing, if estrogen has a role, then estrogen is an
immunosuppressive factor (Lang 2004). How-
ever, the postpartum period has been highlighted
as a risk period for the development of rheuma-
toid arthritis. Furthermore, breastfeeding after
a first pregnancy poses the greatest risk (Barrett
et al. 2000). Exposure to infection may act as a
trigger for rheumatoid arthritis, and a number
of agents have been implicated (for example,
Epstein–Barr virus, parvovirus and some bac-
teria such as Proteus and Mycoplasma) (Silman
and Pearson 2002). Some studies also confirm
that sera from rheumatoid arthritis patients con-
tain high titres of Epstein–Barr virus (EBV) an-
tigens and of antibodies to latent and replica-
tive EBV antigens (Tobón et al. 2010). Hence,
sex hormones may seem to influence the dis-
ease condition.

The age at onset was identified as one of the
epidemiological factors, which could help in the

delineation of genetic heterogeneity of arthri-
tides. According to American College of Radi-
ology (ACR), juvenile rheumatoid arthritis is
found to occur before 16 years of age whereas
rheumatoid arthritis and osteoarthritis are usu-
ally reported to occur between 20-40 years
(Grant et al. 2001; Simard et al. 2010) and 45-
64 years (Brandt 2001; Ickinger and Tikly 2010)
respectively. The observations reveal that juve-
nile rheumatoid arthritis occurs in first and sec-
ond decade of life, while rheumatoid arthritis
commonly occurs in third and fourth decade and
osteoarthritis occurs in fifth and sixth decade of
life. Some studies suggests that in juvenile ar-
thritis early onset, mental disorders and child-
hood adversities are associated with increased
risks of developing diverse physical diseases,
including diabetes, heart disease, and asthma,
as well as arthritis and other chronic pain con-
ditions (Korff et al. 2009). Thus, the study could
pinpoint that the three types of arthritides is
found to be age related and can help in delinea-
tion of heterogeneity.

The present study, revealed an early age at
onset in simplex families in juvenile rheuma-
toid arthritis and rheumatoid arthritis, while an
early age at onset in multiplex families was ob-
served in osteoarthritis highlighting a greater
genetic predisposition in the aetiopathogenesis
of the condition. The monozygotic twin concor-
dance rates of juvenile idiopathic arthritis range
between 25 percent and 40 percent, and the
prevalence of juvenile idiopathic arthritis among
siblings of probands is 15- to 30-fold greater
than that of the general population (Prahalad
and Glass 2008) The subtypes of juvenile idio-
pathic arthritis share genetic and phenotypic
features with other autoimmune disorders,
which are believed to result from the interplay
of genetic and environmental factors (Sheila
Han and Prahalad 2010). Arthritis is found to
be clustered in families and was more concor-
dant in monozygotic (30 percent) than dizygotic
(5 percent) twins (Hemminki et al. 2009). An
increased risk of rheumatoid arthritis was found
in first degree relatives (Schur 1994) and sec-
ond degree relatives (Grant et al. 2001) of the
patients. Twin studies suggest rheumatoid ar-
thritis is approximately 65 percent heritable
(Raychaudhuri 2010). Patients with rheumatoid
arthritis frequently have a positive family his-
tory of rheumatoid arthritis. In fact, several ex-
tended families with rheumatoid arthritis have
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been reported and there are many affected sib-
ling pairs with rheumatoid arthritis. The avail-
ability of such affected sibling pairs has been
conducive to the performance of at least three
genomewide scans of linkage in rheumatoid
arthritis (MacKay et al. 2002). Although there
are studies that report an increased prevalence
of inflammatory arthritis among relatives of
patients with juvenile rheumatoid arthritis a
family history of inflammatory arthritis is less
common in children, and extended multiplex
pedigrees are extremely rare in juvenile rheu-
matoid arthritis (Prahalad and Glass 2002).

The disease also appeared to occur in a ge-
netic background in which multiple common
genetic risk factors are inherited, and family
studies have supported the concept that multiple
genes are important in rheumatoid arthritis.
Twin studies in osteoarthritis has estimated that
heritability of radiographic osteoarthritis at cer-
tain sites to range from 36 to 68 percent with a
two fold increase of risk in first degree relatives
and points to a multifactorial aetiology (Mustafa
et al. 2000). Particular types of osteoarthritis,
such as osteoarthritis occurring in early life,
especially that of the fingers are known to run
in families. Linkage studies on informative os-
teoarthritis families have revealed evidence of
particular gene/s involvement. Though the mo-
lecular cause of osteoarthritis is still unknown,
genetic, environmental, and metabolic and bio-
chemical factors are thought to contribute to its
pathogenesis (Moskowitz et al. 1992).

In our study with respect to parental consan-
guinity juvenile rheumatoid arthritis group did
not seem to vary when compared to the juvenile
control group, while parental consanguinity was
found to be low in rheumatoid arthritis and os-
teoarthritis cases compared to the adult control
group, suggesting the presence of common re-
cessives in the population, so that inbreeding is
not necessary to bring about homozygosity of
the condition. A clearly higher familial risk in
siblings than in offspring of affected parents
would suggest that there is a contribution of re-
cessive genetic effects or shared childhood en-
vironmental effects (Hemminki et al. 2009).
Earlier data also suggests that parental consan-
guinity has no effect on disease severity and the
frequency of consanguinity is not increased am-
ong the parents of patients with rheumatoid ar-
thritis (Cefle et al. 2009). Analyses on familial
segregation of arthritides with respect to paren-

tal phenotypes and parental consanguinity re-
vealed indefinite multifactorial mode of inher-
itance. The risk to develop arthritis was found
to be high, if there is a history of the disease in
the patient’s family, indicating an increased
prevalence of inflammatory arthritis among rela-
tives of patients with arthritides (Prahalad and
Glass 2002). Some studies reported the first
population- based segregation analysis of radio-
graphic hand and knee of osteo arthritis patients
and found evidence of a major recessive gene
with residual multifactorial effects (Felson et
al. 1998). Another study reported a segrega-
tional analysis of radiographic hand of osteo-
arthritis in the Russian federation and found a
major gene effect with residual multifactorial
component (Livshits et al. 2002). Further, in the
present study, Penrose’s relative frequency also
confirmed the multifactorial mode of inherit-
ance of the disease condition, which is in con-
firmation of earlier reports (Janet McDonagh
2001; Tobón et al. 2010; Ickinger and Tikly
2010). Therefore, the study indicates typical fea-
tures of a complex genetic disease with inter-
play of both genetic and environmental factors.

Hence, our study could pinpoint that sex
variation, age at onset and familial history as
some of the epidemiological factors in the patho-
genesis of arthritides. Further, arthritis is a com-
plex genetic disorder found to follow multifac-
torial mode of inheritance with interplay of both
genetic and environmental factors in the aetio-
pathogenesis of arthritides. Therefore identifi-
cation of genetic factors associated with suscep-
tibility/protection from autoimmune disease is
essential as it could lead to our understanding
of disease pathogenesis for better diagnosis.
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